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— 32 {3 ARM® Cortex®-MO+
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— 24 KB Flash 1Zfi&28

— 3 KB SRAM
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— B 24 MHz RC #R5%88 (HSI)

— NEE 32.768 kHz RC X528 (LSI)
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— HNERRIEREA
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— XIFRZ 8 MINBRANEE, 2 MHRENEE

— %R WE 1.5V/2.048 V/25V SEHH
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— 1 /™ SysTick EATEE
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1. 18 9i
PY32F002B ZFIIZ4IEESRAESMRE 32 i1 ARM® Cortex®-MO+ 1%, S=EETIEBE, #*\ 24 KB
Flash #1 3 KB SRAM f7f#s8, e LIEMER 24 MHz, S8 S AEHEEEZI=MmR. OHEER 12C,
SPI, USART &F@iflWM&, 18 12 i ADC, 24 16 {7ERTES, LK 2 BREVEEE.

PY32F002B ZFI&is4Istm TIERESEE S -40 ~ 85 °C 5 -40 ~ 105 °C, T{EEBIEBE 1.7 ~ 5.5V,
ARt Sleep/Stop EIFETLEEL, JLABEARBMEINFERFE.

PY32F002B REFIMIEHERTSFMNAnSR, FIaEHzE. FRARE. PC JMR. A GPS A,
TN AR,
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% 1-1 PY32F002Bx6 ZE7= Rk B 4SFE

Mg PY32F002BF15U6 PY32F002BF15P6 PY32F002BW15S6 PY32F002BD15S6
Flash (KB) 24
SRAM (KB) 3
SRERTES 1 (16-bit)
BFIERES 1 (16-bit)
ERTES {KThFEERT 2R 1
SysTick 1
=1k 1
SPI 1
yGEz | 12C 1
USART 1
BARO 18 18 14 12
ADC BB 8+2 8+2 7+2 7+2
(5MER+PIER)
trias 2
REEM 24 MHz
TERE -40 ~ 85 °C
THEBE 1.7~55V
ESETS QFN20 TSSOP20 SOP16 SOP14
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% 1-2 PY32F002Bx7 ZHF= 5%l R 4FAE

. PY32F002BF15 | PY32F002BF15 | PY32F002BF15 | PY32F002BW15 | PY32F002BW15 | PY32F002BD15 | PY32F002BL15
e 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)
ERTEE | (RIOFEERTRR 1
SysTick 1
Watchdog 1
SPI 1
yGEz | 12C 1
USART 1
BARO 18 18 18 14 14 12 6
ADC 1BiE%]
8+2 8+2 8+2 8+2 7+2 7+2 6+2
(H1NER+PAIER)
trines 2 2 2 2 2 2 1
=== 24 MHz
TERE -40 ~ 105 °C
TEBE 1.7~55V
e QFN20 TSSOP20 SOP20 QFN16 SOP16 SOP14 SOPS8
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SWCLK
SWDIO <Ejﬁ swD
as AF
cpu

CORTEX-MO0+
fmax= 24MHz

IOPORT

NVIC ‘

PA[7:0] ¢
PB[7:0] ¢
PC[1:0] ¢

19p023q

INT_TRL

122UU02433u| gHY

Flash Memory

K= skam

e (—>

EXTI

from peripherals

IN+
IN- <::
out

VDD «~—

Voltage

Regulator 4|

vccio T

vce

VCCA
vce j

POR/PDR

SUPPLY
SUPERVISION

RC
32.768KHz

IWDG reset

OBL reset

HSI_10M

GHY-S

$ RCC
Reset! & clock control

Filter I

Vss

—— NRST

LSE

LTI

System and peripheral
clocks, System reset

S-AHB TO S-APB ‘

=

—

XTAL OSC
32.768KHz

TIM1

Tim14

HSE_bypass

0SC32_IN
0SC32_0UT

>CH1 as AF

i‘> SCL,SDA

M
|
O
|
M
¢ [ wos K=
s
|
cKas AF
MOSI,MISO,SC
NSS as AF K<\: e
peemcy K—— K— na
Power domain of analog modules: ‘ VCCA domain ‘ ‘ VCC domain ‘ ‘VCCIOdomain

E 1-1 IhaetRk

CH1~CH4, BKIN,
CHIN~CH3N, ETR as AF
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2. I 66 B% i

2.1. Arm® Cortex®-MO+H#%

Arm® Cortex®-MO+ 2—AI IZRIBRANBAIZITHY 32 fif Arm Cortex M 228, BAFFAARRE(H
TERENIFL, 85

m EGEEE, 2
BN, PERIE(T
mEENKEEE
Arm® Cortex®-MO+RhEEER 32 I, ERFIVIREMMNE, B 2 KAKNSHEFRSIE, LIEEE
SFEEHEEARESEN IZMaNRit, RUSHRGIERYE, OS5 ASE, BIET 32 (224
TTEN AR sEtkiERe, ELEfD 8 (AN 16 (IfizHIs B E N IBEE.

Arm® Cortex®-MO+5—MNRERIKEFRTIZHIZE(NVIC) EEHES.

2.2. =FfEz2
FEERL SRAM, 181D byte (8 fi7). half-word (16 {37)8& word (32 )95 ETAE] SRAM,
FAEERK Flash, 88 2 NAREYIIRXIEZER :
B Main flash Xi&, 24 KB, FIFFERFEFIIAFEE, BrREEFEETLIIRERA 4 KB
Load flash {E/9 user boot loader {§FH,

B Information XiF, 768 bytes, BEIELITEES :
— Option bytes
— UID bytes
— Factory config bytes
— USER OTP memory

Xt Main flash memory BYRIFEFELA T LML -

B WRP(Write protection)izHll, LABGLEAREENERIE(RTEFFMEESEENREEL). SRPRISR/N
PRI 4 KB,

B Option byte 5{RIF, & IAEBGRIT.

B SDK(Software design kit)BY{RIP, FRX4FERERXAIEEIIRF.

2.3. Boot &R

BIECEZ nBOOTO/ nBOOT1(f#HF option bytes 1), FENIEE=FFREINENE, WTFRAR:
2 2-1 Boot it &

i

Y

Boot mode configuration Mode
nBOOT1 bit nBOOTO bit Boot memory size == 0 Boot memory size ! =0
X 0 Main flash Bzl Main flash B30
0 1 SRAM [E5) SRAM S5
1 1 N/A Load flash J3&f

2.4. BRHERR

CPU EEGRNAR SRS SRR HSI 24 MHz, TEREFIETRAIAEHEE RS T HaRM R S
R, ATLUGERSMAT S
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B 24 MHz IJECERREREFEE HSI BT,
B —/32.768 kHz B ECEAIMIER LS| AgEd,
B —/32.768 kHz LSE R,

AHB Bt el LIETF R $0950, APB B el LAET AHB FFh4540. AHB F0 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

EPSCSZ ouT LSE
to PWR
32.768kHz LSE .
EPSC32 IN Clock
detector To AHB bus, core, memory N
AHB K g
L | prESC l FCLK Cortex free-running clock >
LSE /1, 2..512 To Cortex system timer >
LSI
HSE —xps——
MCO SYSCLK PQEEC PCLK  To APB periphrals
O——— 1128 /1,2,4,8,16
HS! PCLK

HSI RC | LSE to LPTIM
24 MHz Lsi EE—

PCLY
to COMP

LSG

HSIDIV p CLK

LSE to ADC
HS}
[J—FAe HSE | |sysCLK |
LSI If(APB prescaler=1) x1,
HSISYS else x2

2-1 RO HEIIE
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2.5. BEEHE
251, HEIEE

VCCA domain
Vcea
| ADC |[ comp ]
[ [ s [ wst ]
T I Flash l
VDDA domain
- > HSI_10M |
vcc domain
zgg BOR Vooa VDDD domain
Vee F‘ > VR Vooo > | CPU Core/Digital Peripherals
% l 10_CTRL l
PMU
l IWDG l l LPTIMER l
Veeio vccio domain
g I PWR_Acon l l RCC_Acon
VobD 1/0s
SRAM
2-2 HREE
*= 2-2 BIFIEE
wms EBilE BiRE g
1 Vee 1.7~55V | BEBERERNCHZEEIR, EMEBERY: PoIERIIBEE,
2 Vecea 1.7~55V | {EAEPOIEIMESREE, KBT Vec PAD(HRAIZITEIEER PAD).,
3 Vccio 1.7~55V | 4 I10#HE, kBT Vcc PAD

2.5.2. HjREEE

25.2.1. ETHBE(HU(POR/PDR)
T RIRLT Power on reset (POR)/Power down reset (PDR)IEIR, JuiS 1Mt EEBFI RSN, %R
RESMMERZ TEBERIE LI,

2.5.2.2. REEHI(BOR)
BRY POR/PDR b, JESLIL Y BOR (Brown out reset), BOR {XAJLAEIT option byte, #H{T{EREFIX

(A,
= BOR #F IR, BOR RIBHERILAET option byte #1Tie%, B EFrAI TR RERET LA ERIREC
EO
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A
VCC
VBORRS | -———————————————— oo
————————————————————— VBORF8
VBORR7 f—-—-——————ommmmmm— o
—————————————————————————————————————————— VBORF7
VBORR6 f—-——-=—=-——————————
———————————————————————————————————————————— VBORF6
VBORR5 [—==-==========-—=
————————————————————————————————————————————— VBORF5
VBORR4 f---———————--—
——————————————————————————————————————————————— VBORF4
VBORR3 | ————-—--—-—
————————————————————— Fo————————————————————————-\ VBORF3
VBORR2 F---------
************************************************* VBORF2
VBORRL f—--=----
********************* VBORF1
VPOR f------
F----Fbr - b +-\ VPDR
1 | P! t
¥ + 1 »
I I [
I | |
tRSTTEMPO¢—> | b
i | |
Reset with BOR off: : } } ‘
tRSTTEMPO[«—>| i I
Reset with BOR on } } }
(VBORS VBOR1) [ [ I i
777777777 POR/BOR rising thresholds
fffffffff PDR/BOR falling thresholds

2-3 POR/PDR/BOR @&
253. HBEFTHES
SRR EE TS
B MR (Main regulaton)7Et A IEE B RS RIF LI,

B LPR (Low power regulator){E Stop #&m, T, IRHERINFERNERE.

2.5.4. {KINFEEIE
SHREEENETERZIN, B 2 MEFEER:
B Sleep #&=: CPU Bf$hXE (NVIC, SysTick ET{F), IMNRATLABCE AT . (B R fERE
VIR TERIIEIR, ERRTFERERANZIER)
B Stop & ZIERX T SRAM fISESEHNASHFE, HSIXF, GPIO, IWDG, nRST, LPTIM
FJLAEEE Stop &,
2.6. {1
SRRRITRREN, HEI2: BREMMNAREL
2.6.1. HBREf
BIRSMELA T LSRR Fre4:
m  THS{I (POR/PDR)
B XJESfI (BOR)
2.6.2. RHEEM

HFEEUATESR, FERREN:
NRST 5|fIRISHL

MZEI RSN (IWDG)
SYSRESETREQ ¥{4E1I
Option byte load £1i7 (OBL)
EBJRE( (POR/PDR. BOR)
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2.7.

2.8.

2.8.1.

2.8.2.

BREBARBE GPIO

N GPIO LA AEE I (push-pull 5 open drain), #IA (floating, pull-up/down,
analog), YMSEFRTHEE, BIENHISFRES /0 OEEINRE.

FR B

PY32F002B j&id Cortex-M0+ ZMEEEAERAIREFRTIEHIZE (NVIC) FI— N BB/ =TI
(EXTI) RAMERE.

FREREEIEE NVIC

NVIC & Cortex-M0+ QMESEREREIES 1P, NVIC FJLILMESR B4 REEMNERAY NMI(RE] B eR i) F0
EIFIRIMERRRT, LA Cortex-MO+ RERERE., NVIC 124t 7 RIFAMLTRELE,

QEIEEEZOS NVIC EZRBE AR T PR A IER P RTIRSS GIFR (1ISR)FaIZ ARYZER. ISR

HEFIE—NAERF, FHEENVIC I— P Eibisit, EHTH ISR fREiEE 2R R EFREU
FAEIRFEERY ISR AR/,

MBS RNOPISEHRE, MELERNPSAHRIFESERL, FEEIARISNITRAIFRT
BEHEBEREMN, B—MIULFR9EE(tail-chaining), ZMA—NEMERY ISR RERY, AEE50
—MERIYEMHERE ISR, EEHTANEAILIEES F FXAEEFGEE. XD TER, 2578
NVIC 451t :

{RRRERT R RTL IR

4 HRRTSER

X3F 1N NMI FlET

X35 13 A R MERRRT

43 6 4> Cortex-M0+ &

SR R BTETF TR LSk SR fE K

¥R 5t (tail-chaining) {14,

ERBTRER R

¥Rl EXTI

B EXTIHENTAEYIRESMNRIENE, FELIEREM Stop tRT{IREER £ IRRESE(,

B EXTIIZFHEES NMEE, BiER% 18 1 GPIO BXERMAER 8 4~ EXTlline, 24
COMP #it, LAK LPTIM REE(ES, H GPIO, COMP AILEE EFHE. TEEasRGaHE
K. 13T GPIO (EEELEIFESEE N EXTI 0~7 BEiE.

8 EXTI line EPEJLABE SH17aR 1R 5.

EXTI &85 aT LA

IRLC BB S RN HARE AORKIH..

EXTI BHIs8 RIS FEs i E NS, BMERE Stop BT, AIEEMEIHEIREES AR
BIEEERISRIR, SEIRBS [RHPMHI GPIO FIS14,
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2.9. E#EHIE ADC
CHESB 11 12 A9 SARADC, IZIEREBEREE 10 MERNENBE, €15 8 MMNREE 2
RNEEE. SEBERIEERREE (1.5V, 2.048V, 25V) & VecBiR,
NEREEELE: Tsvin, VReFNT,
B REEEAETLUSERRIR. LR, 3, NESHEl. BiEREFHEAXNTTHERAX
0 16 (EUES FaEF.
m  1&H) watchdog TR AN EEMABERE TRAEXNEHERERE.
B ADC T TSR T T, rI3RSRIRAIINE.
W TERFEETR, WRHRAEER, IELEEEMRLETR, 1R watchdog AY%EHRER B HISERY P4 R RTiE K.

ELE 28 (COMP)
S APNEERIBALLERSE (General purpose comparators) COMP, tELAS timer B&E—#2(EMA. L
RSO AN ™EA:
B RIS SHR, PRI (IREETDRE
n EESETS
B H5EE timer fY PWM EiHiERERT, cycle by cycle FIEBRIEHE]E
2.10.1. COMP =&4F1%
B BNMUREEEREERERHE RiRMA, LA RIEBELE

—  ZI&1/0 pin

BEIR Ve FIIBIT 10 [ERAERY 15 Mo EfE(1/16. 2/16 ... 15/16)

— ARESEEBELS5V, 2.048V, 25V, IBEIDERHA 15 NoEUE(L/16, 2/16 ... 15/16)
B EHATLUERR 1/0 2 timer AUNIERfRA

— OCREF_CLR Zf4 (cycle by cycle FIFB7iZH])

— RE PWM shutdown BIRIZE

2.11. ERS=E
PY32F002B A EIERT 28RS R
* 2-3 ERTEREE

2.10.

£t ERIE Ve 010 Fagasm R/ ENEE BiMad
B, iR,
BERERE TIM1 16 {3 1 ~ 65536 4 3
=RTE TE% LL EF"IL‘XB??
1B P EhAYee TIM14 16-31 o] 1 ~ 65536 1

2.11.1. SRENES
SREME(TIML)E 16 MR RIED SNSRI B shis8i 2088 4Em. B AESfEe, 8
1 BMAGSENBERIMHKENE, sSEEmHIRE@HIR. B PWM, wIEXEARNE
#* PWM),
TIM1 63F 4 MHEIEE, FME:
B ENRR
LI o 353
B PWM FAEGAGEE IO THER)
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2.11.2.

2.11.3.

2.11.4.

2.11.5.

2.12.

B HfOPEEI

AR TIM1 BEB AR 16 AIiHTEE, NEEES TIMx HHITSEEAEE. WNRESEH 16 i1 PWM
KRR, WEBLEFIEES(0 - 100%),

£ MCU debug &=, TIM1 BJLUGREELTEL.

EEHEEZIR timer FMEHZ, E TIM1 AJLAUBE T E86EETIRe S HMBITRTEE—RTE, LASKHL
B,

1B FERES

B EAERTEE TIM14 HATJRFEMSRESRANA 16 (B ahaeiit4UEstam.

B TIM14 BE 1 /METBERTERABREEIE, PWM s BpKkARIVE .

B 7 MCU debug 1&=,, TIM14 aJLUGREEITEL.

(EIAE RIS

B LPTIM /9 16 fyMA EitEEE, B2 3 UfMoiMes. RIFRITE.

B LPTIM AJLAECE S Stop E{IREEE,

B 7£ MCU debug #2z, LPTIM AJLUGESITHEE.

IWDG

A SR T — MR E | JAER B (BIFR IWDG), IZEREERRSRF. MBIk R IEERNE

M. IWDG RIFHRRBRTFIREEBUERRITIEEREL, FFETTEENAZIEER timeout BERTAA RS

=LA

B |WDG H LS {2{HAdeh, iXFRIFEERERARRS, tEaRISTIIE,

B |WDG BRIESEE watchdog {EAFERMAZIMPIRIIIITE, HE TR B ERHIAmN
F.

m JBid option byte iz, BILAERE IWDG FEfHET.
B |WDG 2 Stop BEXHILEETR, LASMAISRIEEE Stop &,

B 7£ MCU debug t&3(, IWDG AJLURLEITHENE,

SysTick TERJZE

SysTick IH#(E8 & JBTFERHRERFA(RTOS), EHEAILARIEIRERN M T IT24ES.
SysTick 434 :

B 24 AT

B ERHEEN

B HESHEE 0 BT AR R (RT )

1°C $#0
12C(Inter-integrated circuit) S IERERITHIZEFISTT 1°C Bk, BiRMZENINEE, =HIfE 12C
REAFERINE. thil. (hEFIRTF. STRFRESM), HRE(Fm),
12C 4514
m ZEHIIHAEE: aILAM master, HEJLUH slave
B XEARBEEE
—  HEERRI((Sm): EIX 100 kHz
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2.13.

—  RIEEIU(Fm): =X 400 kHz
{79 Master

— =4 Clock

—  Start ¥ Stop 89774

{79 slave

—  TAIYRFERY 12C HEHEAET

— STOP YR

7 [ SutE=f

1B #&(General call)
WRSIRERL

—  REAEREIRERL

—  FHERTERIREAL

— I2C busy tr&L

EIRIRSAL

—  ENMEREK

— ARG ACK K
—  Start/Stop $&i=

— 9% (overrun) / K% (underrun) (AYEPRII<INAEEEIE
BIIERIAT RS THEE

LICCE=1IV]

TR IR TR

BRARZRLW AR USART

BRI R KRR USART)IRH T —F AT SER TIARENRZ S BT HIRE A0S NEIR
2T T IR, USARTRIBS SRR E RS BRI,

XS RIEEEN T RERE, TEAFSHBEEE,

STSEEIRERIA.

USARTHFME:

EWNTHLBEE

NRZ tRERETU

BJECE 16 {SEE 8 FidXMF, IEINEEREM SR ERIRIEME
RIEF WL BT RIBRITE, &k 3 Mbit/s (8 {FI3KEF)
ShpEsE

OIYRFERVEUEIRE 8 faE 9 i

BJECERVSFLERI(1 56 2 fiD)

RSRNFI RS BT AIRT #a HINEE

BAZHENN T i@

MR ARIEFNIERRE(L

gL ears]

MRS

— ¥4 buffer j#%

— Ki% buffer &
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— f(EER
ARG
—  RIERSa
—  XREERHITRIR
B HRSRIRETR
— CTSH¥Z
— KREHFHRT
—  KRiE5A
— RREOESFRER
—  RNEREER
— mHER
—  DEEER
— IEEEE
— R
B SOMERRIERE
—  ANSRHBHEARPUED, NUBENEREAIEZC
B MEERIIGREE . 1B SRR

2.14. BRiTHMgEO SPI

BITIMZIEASPNATF SR SNBREIUFENT. @NT. BIEPHNSRTANERS. RO
BB ERL, HANIBMESIREBER(SCK). EOXBEUSERES L ITIE.
SPIFMHEANT :

Master ¢& slave &I

3 LW TRLSER

2 AN T RS EB (BN REELZ)

2 BB T R EmFoREUES)

8 k& 16 ffEiIuER

Rz BN

8 NEENIFFRTD IR E(FEAN 12 MHz)

MIRTUSRER (52 X9 3 MH2)

FIERAMEIC T AR a1 NSS 818 F/MWIREERAIEISHEE
Al RFE AR PR MERNAEAL

AYRIEAIEUEIR, MSB 7ERIEL LSB 7ERT

AR RIS AR EFIEIIRES

SPI REITIRSIRE

Motorola &=,

a5 [EERTRY B aE, 19E

2/ 327 Rx#1Tx FIFOs

2.15. SWD
ARM SWD#EOfeIFER LV TRIERE] PY32F002B,
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3.5l Ed &

PCO-NRST |
PC1 |7
PB7 |
Vss |

PB6-SWD

N © in < o
< < < <<
a a a a o
o O 0 N~ O
N = = = o .
1 S ———— - 15771 PA2-SWC
’ |
%2 |r : 14 1 PA1
3 : QFN20 I 131 PAO
|
4 | | 127} PBO
e H
5 o 11| pPB1
O ™~ 0 O
Q N < m
§ m O o o
a o o o

[E] 3-1 QFN20 Pinout1 PY32F002BF15Ux (Top view)

PCO-NRST

PB6-SWD

PA5
PAG
PA7

PC1
PB7
Vss

Vcc

PB5

I o o o

20
19
18
17
16
15

TSSOP20

14
13

© 0 N o g M~ W N P

12

=
o

11

PA4
PA3
PA2-SWC
PA1
PAO
PBO
PB1
PB2
PB3

Ugooobobuougugogod

PB4

3-2 TSSOP20 Pinout1 PY32F002BF15Px (Top view)

Vss

PB6-SWD

PA2-SWC

PB4
PB3
PB2
PB1
PBO
PAD
PAL

I S o O O

20
19
18
17
16
15

SOP20

14
13

© 00 N o g~ W N P

12

=
o

11

]
<
8

PB5
PB7
PC1
PCO-NRST
PA7
PAG6
PA5
PA3

Uuoobououououoibd

PA4

[ 3-3 SOP20 Pinout1 PY32F002BF15Sx (Top view)
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o L Q o
< oo0om
o > a o
O n < ™
S9.3 3.
PA3 [ x1 /7 112 :7) PB2
.. | .
PA4 {2 ! 111:°} PB3
21 QFN1e (M
PA2-SWC [ 33 | 110} PBS
PB6-SWD | 14 | vsS 1 9.1 PCL
0N O© ~
2855
[a B N o I a
=z
o)
O
o

3-4 QFN16 Pinout1 PY32F002BW15Ux (Top view)

Vce O
PB4 O
PB3
PB2 O
PB1 &
PBO &
PAO O
PAL O

0o N o 0o A~ W N P

SOP16

16
15
14
13
12
11
10

M Vss

= PB7

@ PC1

[ PA7/PCO-NRST
= PA6

M PA2-SWC

[ PB6-SWD

0 PA4

3-5 SOP16 Pinout1 PY32F002BW15Sx (Top view)

Vee O
pB2 O
PB1 O
PBO O}
PAO &4
PA1 &
PA2-SWC O

N o o b~ WON P

SOP14

14
13
12
11
10

[ Vss
[0 PB7/PCO-NRST
= PC1

1 PA7

1 PA6

YV}

1 PB6-SWD

3-6 SOP14 Pinout1 PY32F002BD15Sx (Top view)

[y

Vee [
PB1 ]2
PBO 3

PA2-sWC [|

SOPS8

(o]

a

w

:l Vss
|1 pA7/PC1

] PA6/PCO-NRST

] PB6-SWD

3-7 SOP8 Pinout1 PY32F002BL15Sx (Top view)
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& 3-1 SIHENBIAENNS

E i) =] EX
S | supply 3l
G Ground S|
i M-Sl
/O | Input/output 3B
NC | W
" COM | ¥rfE 5 VimH, STFEIE NG HIDEE
i EC
NRST | -
pE o= - BRAEEEENEE, FAMBIROERESMZBIFIZE, (EAEEA
R SR |- BiT GPIOX_AFR Z172815%1209Th4S
Uy Be
fipozhee | - BIdIMR S s B EikiF el fFaEaIThag
% 3-2 QFN20/TSSOP20/SOP20 3 |BIEN
EDEE 3] iROThEE
a & 2
g |t =103 # | W
S | B | =mum FADAMIAE
T N o}
o 7 o
|_
USART_CK
18 1 13 PA5 /O | COM | TIM1_CH1
TIM14_CH1
SPI_NSS
19 | 2 14 PAG IO | COM | USART TX ADC_IN3
- External_clock_in
EVENTOUT
SPI_MOSI
USART_TX
20 3 15 PA7 /O | COM | USART RX ADC_IN4
TIM1_CH4
MCO
SWDIO
1 4 16 PCO-NRSTW®) /O | NRST | TIM1_CHIN AB‘ESITNS
EVENTOUT -
2 5 17 PC1 /O | COM | SPI_MISO OSC32IN
SPI_MOSI
3 6 18 PB7 /0 | com 0SC320UT
TIM14_CH1
4 7 1 Vss S Ground
SPI_MISO
USART_TX
5 8 2 PB6(SWDIO)@ 110 | com ADC_ING
12C_SDA

SWDIO
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&E
i

b

1]

QFN20 F1

SOP20 F1

{172

b S

imCILDEE

SHmEe

BFNZhEE

()]

© | TSSOP20 F1

N
o

Vcce

Digital power supply

10

19

PBS5

110

COM

SPI_NSS

USART_RX

TIM1_CH3

TIM14_CH1

11

PB4

I/0

COM

USART_TX

12C_SDA

TIM1_BKIN

12

PB3

I/0

COM

USART_CK

12C_SCL

TIM1_ETR

CMP1_OUT

10

13

PB2

I/0

COM

SPI_SCK

USART_CTS

TIM1_CHIN

TIM1_CH3

11

14

PB1

I/0

COM

USART_RTS

TIM1_CH2N

TIM1_CH4

MCO

ADC_INO
CMP1_INP
CMP1_INM

12

15

PBO

/0

COM

SPI_SCK

USART_CK

TIM1_CH2

TIM1_CHS3N

ADC_IN7
CMP1_INM

13

16

PAO

/0

COM

SPI_MOSI

TIM1_CH1

14

17

10

PAl

I/0

COM

SPI_MISO

TIM1_CH2

15

18

PA2(SWCLK)®®

110

COM

USART_RX

12C_SCL

SWCLK

TIM1_CH4

CMP2_OUT

16

19

12

PA3

110

COM

USART_TX

TIM1_CH?2

ADC_IN1
CMP2_INP
CMP2_INM

17

20

11

PA4

I/0

COM

USART_RX

ADC_IN2
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ESEE S iR O1INEE
— =) E
— L —
= =L R W
§ | & | 8 B B | s@m BEANEAAE
pd (@) o = a=
L N o}
(o] %) )
|_
TIM1_CH3 CMP2_INM
TIM14_CH1
& 3-3 QFN16/SOP16/SOP14/SOP8 5 |HIEN.
ESEES imOIThRE
& 2
— = —
=1 219 |3 s el
g =t o o iE iE SHEE FironInge
E 8|88 *
o o o o
SPI_NSS
6 12 | 10 6 PAGX 0 | COM | USART TX ADC_IN3
External_clock_in
EVENTOUT
SPI_MOSI
USART_TX
7 13 11 7 PA7® /0 | COM USART_RX ADC_IN4
TIM1_CH4
MCO
SWDIO
NRST
- (1)(3)(4)
8 13 13 6 PCO-NRST 110 RST TIM1_CHIN ADC. IN5
EVENTOUT
9 14 12 7 PC1® /IO | COM SPI_MISO OSC32IN
SPI_MOSI
- 15 13 - PB7 4 /O | COM 0SC320UT
TIM14_CH1
- 16 14 8 Vss S Ground
SPI_MISO
USART_TX
4 10 8 5 PB6(SWDIO)® /IO | COM ADC_IN6
12C_SDA
SWDIO
15 1 1 1 Vce S Digital power supply
SPI_NSS
USART_RX
10 - - - PB5 /0 | COM
TIM1_CH3
TIM14_CH1
USART_TX
- 2 - - PB4 /0 | COM 12C_SDA
TIM1_BKIN
11 3 - - PB3 /0 | COM USART_CK
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Rk

QFN16 W1

SOP16 W1

SOP14 D1

SOP8 L1

gfu

(mE S5

IRO%

ImC1%haE

SHmeE

BhnzhEE

12C_SCL

TIM1_ETR

CMP1_OUT

12

PB2

110

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
CMPZL_INM

PAO

I/0

COM

SPI_MOSI

TIM1_CH1

16

PAl

I/0

COM

SPI_MISO

TIM1_CH?2

11

PA2(SWCLK)®®

I/0

COM

USART_RX

12C_ScL

SWCLK

TIM1_CH4

CMP2_OUT

PA3

/0

COM

USART_TX

TIM1_CH2

ADC_IN1
CMP2_INP
CMP2_INM

PA4

/0

COM

USART_RX

TIM1_CH3

TIM14_CH1

ADC_IN2
CMP2_INM

al

PAS5

110

COM

USART_CK

TIM1_CH1

TIM14_CH1

. 156#% PCO 5 NRST/SWDIO £i&id option bytes #H{THCLE.,

125
. EfIf5(option byte EZE 0/0,0/1,1/0 Bt), PB6 1 PA2 F4 pin #ECE /9 SWDIO 1 SWCLK AF &g, A&
WEBLREEFE. EEWER NREEBHALS.
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3. E{i/S(option byte EZE A 1/1 ), PCO F1 PA2 F/ pin #XECE /8 SWDIO #1 SWCLK AF IhEE, BIEWER
TR, EERIBTHEBEBECE.

4. A 10 ixO5IHER— pin [, F—MEREEREFHES— 10 im0, BRI 10 k&
FtEME, (MODEY[1:0] 3 0B11) ,
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s ap
3.1. g0 ASHIEEMRET
% 3-4 10 A SFTARST
gﬁu AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAO | SPI_MOSI - TIML CH1 - - - - -
PA1 | SPI_MISO - TIM1_CH2 - - - - -
PA2 SWC 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 - -
PAG SPI_NSS USART _TX - - - - - EVENTOUT
PA7 | SPI MOSI | USART TX | TIM1 CH4 | USART RX MCO - - -
2 ab
3.2. iwO B EMIIEEME
% 3-5 10 B SFATASY
gﬁu 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 CHI1N TIM1 CH3 - - - -
PB3 - USART CK | TIML1 ETR - CMP1_OUT - l2c scL | -
PB4 - USART TX TIM1 BKIN - - - IZC_SDA -
PB5 SPI NSS USART RX TIM1 CH3 - - TIM14 CH1 - -
PB6 SWD USART TX | SPI MISO . - - I2C_SDA | -
PB7 SPI MOSI - - - - TIM14 CH1 - -
2 ab
3.3. IwO CEMINEEMmSE]
%= 3.6 i C SAIALLT
ﬁﬁu AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PCO SWD - TIML_CHIN - - - - EVENTOUT
PC1 SPI_MISO - - - - - - -
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4. 1F il 25 BR B

OXFFFF FFFF
User space
Block 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 FE— OXLFFF FFFF
0x4000 0000 Reserved X
- Ox1FFF 0200
Factory config. bytes
Block 1 Fact fiz byt Ox1FFF 0180
x Ory,conb'g' yees Ox1FFF 0100
Option bytes OX1FFF 0080
0x2000 0000 SRAM uID OxLFEF 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 TFiEaRIRGY
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&R 4-1 TFffEssbE
Type Boundary Address Size Memory Area Description
0x2000 C000-0x3FFF FFFF - {REBD -
SRAM
0x2000 0000-0x2000 OBFF 3 KB SRAM -
Ox1FFF 0300-0x1FFF FFFF | - 1R -
Ox1FFF 0280-0Ox1FFF 02FF 128 Bytes USER OTP memory FHREPEEE
FRY trimming HAE(E HSI
Ox1FFF 0180-0x1FFF O1FF 128 Bytes | Factory configuration bytes 1 .ESZ . 9% (g‘ N
trimming #4E). LRSS
FRFEF EZIRY HSI trimmin
Ox1FFF 0100-0x1FFF 017F 128 Bytes | Factory configuration bytes 0 | 9 g
#E. Flash BERIHEEE S
Ox1FFF 0080-0x1FFF 00FF 128 Bytes | Option bytes T EREE option bytes (S8
Code Ox1FFF 0000-Ox1FFF O07F 128 Bytes uiD Unique ID
0x0800 6000-0x1FFE FFFF - {RER -
0x0800 0000-0x0800 5FFF 24 KB Main flash -
0x0000 6000-0x07FF FFFF - {RER -
1R#E Boot BCEERE:
0x0000 0000-0x0000 5FFF 24 KB 1.Main flash -
2.Load flash
3.SRAM

X REARBRITRE, TEHTERME, /0, B4 response error,

& 4-2 INREFFRRIE

5t ihFitht Kih Mg
0XE000 0000-0xEOOF FFFF - MO+
0x5000 0C00-0X5FFF FFFF - {RER
0x5000 0800-0x5000 OBFF 1KB GPIOC
IOPORT
0x5000 0400-0x5000 07FF 1KB GPIOB
0x5000 0000-0x5000 03FF 1KB GPIOA
0x4002 3400-0x4FFF FFFF - REE
0x4002 300C-0x4002 33FF (RER
0x4002 3000-0x4002 3008 LiE CRC
0x4002 2400-0x4002 2FFF - REE
0x4002 2000-0x4002 23FF 1KB Flash
0x4002 1C00-0x4002 1FFF . {RER
R 0x4002 1900-0x4002 1BFF {RER
0x4002 1800-0x4002 18FF LB EXTI
0x4002 1400-0x4002 17FF - {RER
0x4002 1080-0x4002 13FF {RER
0x4002 1000-0x4002 107F LEE RCC
0x4002 0000-0x4002 OFFF - {RER
0x4001 5C00-0x4001 FFFF - (RE8
APB 0x4001 5880-0x4001 5BFF {RER
0x4001 5800-0x4001 587F LKe DBG
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5 iRkt K Mg
0x4001 3C00-0x4001 57FF - REE
0x4001 381C-0x4001 3BFF REE
0x4001 3800-0x4001 3018 LKE USART1
0x4001 3400-0x4001 37FF - REE
0x4001 3010-0x4001 33FF REE
0x4001 3000-0x4001 300C LB SPI1
0x4001 2C50-0x4001 2FFF {RER
0x4001 2C00-0x4001 2C4C LB TIM1
0x4001 2800-0x4001 2BFF - {RER
0x4001 270C-0x4001 27FF {RER
0x4001 2400-0x4001 2708 LB ADC
0x4001 0400-0x4001 23FF - REE
0x4001 0220-0x4001 03FF REE
0x4001 0200-0x4001 021F 1KB COMP1/2
0x4001 0000-0x4001 01FF SYSCFG
0x4000 8000-0x4000 FFFF - REE
0x4000 7C28-0x4000 7FFF REE
0x4000 7C00-0x4000 7C24 LB LPTIM
0x4000 7400-0x4000 7BFF - REE
0x4000 7018-0x4000 73FF REE
0x4000 7000-0x4000 7014 o PWR
0x4000 5800-0x4000 6FFF - REE
0x4000 5434-0x4000 57FF REE
0x4000 5400-0x4000 5430 ) 12C
0x4000 3400-0x4000 53FF - REE
0x4000 3014-0x4000 33FF REE
0x4000 3000-0x4000 0010 LiE IWDG
0x4000 2400-0x4000 2FFF - REE
0x4000 2054-0x4000 23FF REE
0x4000 2000-0x4000 0050 LB TIM14
0x4000 0000-0x4000 1FFF - REE

28/51



PY32F002B RFSIEFAR

5. BN

5.1.

5.1.1.

5.1.2.

5.1.3.

W st % 44

PRIERIRIRAR, ATERIEBEEBLL Vss HEME,

mIMEFIRXE

BRIAEKSFRIGEE, BISTEMEIRE Ta =25 °C fl Ta = Tamay FEHTHIS HEF-MIRARELE, FEERAN
NTERE. A EMIREN MARIR/IVEM&EAE.

ETFRETHEFOESFEER. RIHMAEMEIZSHNEE, REEF-HHTUR. SIVIRX
HESETHERULN, BHYERNSER=ERERE.

HE{E

PRAFFFFRIGEE, BEVBURRET Ta =25 °C ] Ve = 3.3 V, XEHIRNAFRITIESFKE TN,
HAIE) ADC FEEHERBIXN—MIERAIREE, EFEEEEE FUHER, 95 %aIEHIREN
FETHEHHE.

HEBEE
Vce r— — — —Yemoeme |
I I
VCC [ h Vbbb
[ N— Regulator > :
| I
ouT Kernel logic I
& (CPU, Digital& |
10nF == 47uF ==  CPIOs [:I— K '9 Memories)
g | logic I
IN 3 |
| |
ws l o |
L = " |
- L -
L y——
Lad
Vi »
d »
Analog:
VRE; » ADC (RCS,...)

5-1 S EE
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5.2. BWRKXKMEE

RIS A LB LI TRBGEHIENEXE, TRERSFECHAAMARA, XERZFIHTAT
BEAZAGEE DS, FAEWEELFMG THRARNINEERIELTIR. KiGE T ERAERME TR

NS FRY BT S,
* 5-1 EBEEHO
5 faig =IME RBXE | B
Vee HNEREMLERERIR -0.3 6.25 v
Vin Hh5 ARV EE -0.3 Vce+0.3 v

1. EBJR Vec FOiE Vss 5| IR ZSEERIINB AP e B RRHB RS L.
* 5-2 BBt

Be ik SAE B

Shee | o Voo B IR AR (HRIER )W 120 mA

Slvss T Vss 5V EBRGREER) @ 120 mA
172 1/0 SIS B0t e 30

lioein@ . - TN mA
172 1/0 Fisl3 BIBVI e 30

e | OSSR e 100 .
o RS 110 FIH)3 (BIB0SRF T 100

1. ER Ve FOit Vss 5 I TR 2 EE RN AP e ENRHBE RS L,
2. 10 R 2ES|HIENXNAIEFITS.
* 5-3 RERYE

Bs iR -l #E =1y}
Tste FiEREEE - -65 ~ +150 °C
X6 hRA~ -40 ~ +85
To T(ERETE °C
X7 bR -40 ~ +105
5.3. IT{EHH

5.3.1. BREI{EFEH
= 54 BRATIFEE

Bs 24 =4 =mIME mAE Eafyy
frcLk AZR AHB ARz - 0 24 MHz
frcik =B APB RAdfdyfizR - 0 24 MHz
Vce FETERE - 1.7 5.5 \
VIN 10 MINEEE - -0.3 Vcc+0.3 V
X6 RRZS -40 85
Ta NBEE °C
X7 RS -40 105
X6 KRS -40 90
Ty &8 °C
X7 bRAS -40 110
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5.3.2. LETHI{ESRHE
xR 5-5 FHHEEETESRME

s £ =4 =ME BRAE | B
Vee EFHES - 0 oo

tvee us/ivV
Vee TREERE - 20 oo

5.3.3. HEImEMIERISHE
* 5-6 WEREMMIEREE

s 88 EG BME | HBYE | RAE | B8
trsTrEMPO® SMEERE - - 4.0 7.5 ms
N B 1.5@ 1.6 1.7 Y,
Vroripor FE/TESMEE p— L5 * Vo v
VppRhyst™ PDR iR - - 50 - mvV
BOR_LEV[2:0]=000 (LF3) 1.7@ 1.8 1.9
BOR_LEV[2:0]=000 (FF&R) 1.6 1.7 1.8@
BOR_LEV[2:0]=001 (_EFHH) 1.9@ 2 2.1
BOR_LEV[2:0]=001 (FF&R) 1.8 1.9 20
BOR_LEV[2:0]=010 (LFHE) 2.10 2.2 2.3
BOR_LEV[2:0]=010 (TB&5& 2 2.1 2.20
BOR_LEV[2:0]=011 (EFHE) 2.3@ 2.4 25
Veor BOR BHEHE BOR_LEV[2:0]=011 (FB&5 2.2 2.3 2.4 v
BOR_LEV[2:0]=100 (EFHE) 2.5 2.6 2.7
BOR_LEV[2:0]=100 (&5 2.4 2.5 2.6@
BOR_LEV[2:0]=101 (EFHE) 2.7@ 2.8 2.9
BOR_LEV[2:0]=101 (FF&R) 2.6 2.7 2.8
BOR_LEV[2:0]=110 (EFHf) 2.9@ 3 3.1
BOR_LEV[2:0]=110 (&S 2.8 2.9 3@
BOR_LEV[2:0]=111 (EFHf) 3.10 3.2 3.3
BOR_LEV[2:0]=111 (RS 3 3.1 3.20
V_BOR_hyst BOR iBjt - - 100 - mv

1. HRHRIE, AL,
2. BEETERGER, TEEFTFU.

5.3.4. T{ERiisE
x 57 I={THEILER

4 RAEY
s =% IME HBEW | Ta= Ta= | Bfu
o X538 BT Flash sleep . 0
B o B 85 °C | 105 *C
ON DISABLE 1.1 1.4 1.5
HSI | 24 MHz mA
OFF DISABLE 0.9 1 1.1
ON DISABLE 160.4 240 270
lcc(Run) 32.768 kHz While(1) | Flash
OFF DISABLE 159.6 240 270
LSI pA
ON ENABLE 108.3 160 190
32.768 kHz
OFF ENABLE 107.7 160 190

1. HEETHEBRER, ML,
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% 5-8 Sleep & EEIR

e -
75 R BBYEO Ta= Ta= =Ty}
Rgthdeh b7t JMETEh Flash sleep 85 °C 105 °C
ON DISABLE 0.8 0.9 0.95
HSI 24 MHz mA
OFF DISABLE 0.5 0.56 0.6
ON DISABLE 159.3 240 270
Icc(Sleep) 32.768 kHz
. OFF DISABLE 158.9 240 270 A
L
ON ENABLE 85.3 140 170 g
32.768 kHz
OFF ENABLE 84.8 140 170
1. HRETEZER, AEEFPUE.
7 5-9 Stop &RV
=4 RAEY
]
s : BB = e | ew
Vce MR/LPR LSI Mz A Eh 85 °C 105 °C
MR {t#(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 MA
LPR ftE8(LPR = 01)
LPTIM 1.7 20 40
OFF OFF 1.5 19 38
1. BUEETEZER, FEEFPE.
5.35. (RLIFEIRICIRERRIE
* 5-10 {EIDFEE(ILEERT A
s sHW =4 HMBE? | |KE | A
M Sleep &= 6 CPU
twusLEep BARR ] cycles
MR {HE5 . i
t M Stop fotEzt | Flash (LPR = 00) HSI(24 MH){E R R SFRTEh 7.4
WUSTOP X _ 3 s
[t =] HITIER | LPR{H#EE HSI(24 MHZ){E R Sehd 11 H
(LPR = 01)

1. IREERS AR ERM GBS B =R FEFERE —RES.
2. BEETERGER, LU,
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5.3.6. HMERATERIEYSIE
5.3.6.1. JMEPEIERTHH
£ HSE B4 bypass 1#&{,(RCC_CR {4 HSEEN &), R 10 fERIMEBRTEhE NI,

A
VHSEH
90%
10% ] I i
VhseL i ‘L ‘L }
t'(HSEII: i } } i e(rse) % st ?
Li Thse 4"‘
& 5-2 NIRRT H AT R E
= 5-11 HMEPEERAT P
#s 25w =IME BRENE BAE | B
fHsE_ext AP 9MNERRT SRR 1 8 32 MHz
VHsEH BN =SEFEE 0.7* Vcc Vce \Y
VHSEL IS MK SRR Vss 0.3*Vec Y
IESED | g \ TSRO E] 15 ns
W(HSEL)
IR PN 20 | ns

1. BIgHRIE, AEESHUE,

5.3.6.2. 4MERIEIERTHh
£ LSE 4 bypass #&,(RCC_BDCR B LSEBYP &),
YERFRERI GPIO .

S RRYEEEREBEIET/E, HERAY 10

| Tw(LSEH] |
VLSEH
90%
10% | |
ViseL ﬁ‘ 4‘ ‘ 1
vl e ?
— e ——
5-3 HMEMERIERATEPAT EE
*= 5-12 HMEMERIERATER4FI
s SHO =IME BEYE mAE =21v3
fLsE_ext P NERAT TR 32.768 1000 kHz
ViseH BN S8 FEE 0.7*Vce \
Visel BN |BEHEEE R 0.3*Vce Vv
wLsEr) N EEAR ) 450 ns
tw(LSEL)
trwse) BN _EFH TFREERT A 50 ns
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Fs

sHO

=IMVE

HRNE

EXE

=i

ti(LsE)

1. HRIHRIE, AEEFEHE,
5.3.6.3. JMERIRIESRS

BJLAUBIE /M 32.768 kHz IR IEEIEIRES. N+, SAMGSEBSNZROERIER, X
AT AR H T AN B shis R (Bl aR/MA.
* 5-13 JMEMRIRSRMARFE
s o 4w =IME EARY(E mAE | B
LSE_DRIVER [1:0] = 00 @)
LSE_DRIVER [1:0] =01, Rm =70 0.8
Q, CL=6pF '
lec® LSE Ih#% LSE_DRIVER [1:0] = 10, Rm =50 b HA
Q, CL=12pF :
LSE_DRIVER [1:0] = 11, Rm =50 -
Q, CL=12pF '
LSE_DRIVER [1:0] = 00 @
LSE_DRIVER [1:0] =01, Rm=70 o5
Q, CL=6pF
tsuse)® © =) LSE_DRIVER [1:0] = 10, Rm=50 Q, 0.42 s
CL=12pF '
LSE_DRIVER [1:0] = 11, Rm =50 0.3
Q, CL=12pF '
1. BRI IEEIEIRES SR T HIERA HAVEUEEM.
2. BIRHAE, AMEEF=HL.
3. (REBRYAL, FEEWER.
4. tsucse) ENERET T B HMRHAZFRENEHATE, HXMRERMRIBIRESUIEN, FRRAEIRETESER
AER.
5. BIEETEZER, FEEFHPU.
5.3.7. PIEBSSAAIENIE HSI $iE
& 5-14 NESESRATFRASE
= o 4 =IME BRRYE BAE | B
fusi HSI $iEE Ta=25°C,Vec = 3.3V 23.83@ 24 24.17@ | MHz
Ta=-20~85°C 209 20
ATemp(HSI) HSI "/Fﬁ‘—z.—‘iﬂ Ef—.v!jg %
Ta=-40 ~ 105 °C -3 3@
frrim® HS| HEEE 0.1 %
Drsi® s d 45 55 %
tstab(HsI) HSI F&5ERT(a 2 4@ us
lccmsy @ HSI ThEE 24 MHz 193 HA
1. HIRHRIE, REEFHRLR,
2. BIEETERZER, AEEFHPUE.
5.3.8. PIEBESTAIEHIR LSI 451
= 5-15 PIEMERUmAT S
s o 54 =mIME BRRYE RAE | B
fLsi LS $fi== Ta=25°C,Vec = 3.3V 31.6 32.768 33.6 kHz
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7= sH S =ME BRRNE RBAE | B
Atemp(s)) LSl SERREE =071 157 15 %
Ta=-40 ~ 105 °C -20@ 20@
frrim® LS| A= 0.2 %
tsosy @ | LS| FEERTE] 150 us
lecsy @ LSI IhsE 210 nA
1. HRIHRIE, AEEFHR.
2. HEETERER, TEEFHUE,
5.3.9. TFHaz8451¢
* 5-16 TRiE=s4FIE:
s sH ESL L RXEY =273
tprog el 1.0 15 ms
terase DU X /SRR RRASIE) 35 5.0 ms
o RTINS 2.1 2.9 "
WREK/ R RN 2.1 2.9
1. HRIHRIE, AL,
xR 5-17 FHESESIREMEHERT
Hs sH E S =IME® By
Nenp BEIRE Lleboditatl " kcycle
Ta =85~ 105 °C 10
10 keycle Ta =55 °C 20
treT HURRISHAIR Year
1 kecycle TA=85 °C 10
1. BRETERER, FELEFFUE.
5.3.10. EFT $51%
x 5-18 EFT #51%
7S ) =4 F&
EFT to Power IEC61000-4-4
5.3.11. ESD & LU 4514
%= 5-19 ESD & LU 45
s £ =4 BABYE =173
VESD(HEM) FHSHEE BRE(AMERY) ESDA/JEDEC JS-001-2017 6 kv
VESbcom) SR B (FE IR SRERY) ESDA/JEDEC JS-002-2018 1 kV
LU #75 Latch-up JESD78E 200 mA
5.3.12. inC451E
& 5-20 imOESEHE
Hs sH =4 =ME BABYE RBAE | 8
Vin BMANSBEYEE Vec=1.7~55V 0.7*Vee Y%
Vi BNEEYEE Vec=1.7~55V 0.3*Vce Y%
Viyst) HRERpRIER 200 mvV
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5 e EG =IME BABNE BAE | 8
likg BNRER - - . 1 uA
Rpu EHirEmE - 30 50 70 kQ
Rep THIEEE - 30 50 70 kQ
Cio® SRS - - 5 - pF
trsexy @ | BINIEREE ENI=1, ENS=1 3 5 10 ns
tsqzc) BNEREEE ENI=1, ElIC=1 70 90 120 ns
1. BIgHRIE, AEESHUE,
& 5-21 HHEBEREC
s B85 =4 BME | BX(E | B
loo =20 mA, Vcc 2 5.0V - 0.4
Vo @ | (= 10 #H(EKEEE | GPIOX_OSPEEDR=11 | lo. = 8 mA, Vcc 2 2.7V - 0.4 \
lo=4 mA,Vcc=18V - 0.5
lon =18 mA, Vcc 2 5.0V Vec—-0.6 -
Vo @ | {F= 10 HiHEHF | GPIOX_OSPEEDR=11 | lon =8 mA, Ve = 2.7V Vec—0.4 - v
lon=4 mA,Vcc=18V Vcc-0.5 -

1. 10 RAAS%E 5| fiE XAIAIEFS.
2. BIRETHRER, AMEEFF.
3. WFATERENES, BRCER (B Vo 5 Vou FFAENEIRGSH) AREBIEER 5-2 BRSPS AEEESH

2lioPiNye

5.3.13. ADC 451¢
% 5-22 ADC 5%

7S sH =M =IME Ll BAE By
Vee ADC {HEEBE - 1.8 - 5.5 v
lec Vee SHIEETR fs=0.75 Msps - 300 - PA
Capc® WNEREFIRIFES - - 5 8 pF
Ran®®) HNEBEI BB - - - 31 kQ
Rapc® SRAEFFKEEME - - - 25 kQ
Vrer+ = Vec = 1.8~ 2.3V 0.8 3 6
fanc FRHART ERETER MHz
Vrer+=Veec = 2.3~ 55V 0.8 6 12@
VRer+ = Voc = 1.8 ~ 2.3 V 0.05 - 0.375
4 R VRer+ = Voc = 2.3~ 55V 0.05 - 0.75 Mops
tea® ROfRtiA] fapc = 12 MHz >% . 252 =
70 - 119 1/fanc
faoc= 6 MHz 0.438 - 29.94 us
- — Vec=18~-23V 3.5 - 2395 | 1ffaoc
fapc = 12 MHz 0.292 - 19.96 us
Vec=2.3~55V 35 - 239.5 1/fapc
tsamp_inc® EBEIE R ) - 20 - - Hs
teonv® B tEERT ] Vec=1.8~55V 12 - 248 1/fac
teoc® LA E] Vec=1.8~55V 0.5 1/fanc
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1. ERIHRIE, AMEEFFUE.
2. BIRETHERER, AMEEFFU.

3. 7 1: Ran RXELT

Ts

Ramn <

—R
fapc X Capc X In(2N+2) ADC

ERARATFRESAINBET, FERETLUNT 1/4LSB, HF N=12, TR 12 DR,

2 5-23 Rain max for fanc=12 MHz("

Ts (cycles) ts (us) Ran max (kQ)
3.5 0.29 0.3
55 0.46 1.9
75 0.62 3.5
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. HRMHRIE, AL,
X 5-24 ADC HBEMN
35 B E S =IME BARNE BXE | B
ET SRIRE +10.0 LSB
EO SeiEiRE +3.0 LSB
EG HERE fanc = 12 MHz, 5.0 LSB
DNL - Vrer+=Vec =2.3~55V +15 LSB
INL S ERE +6.5 LSB
ENOB BRI 9.0 bit
1. ADC DC Uiz RIS,
2. HEETERER, TEEFHNL,
3. HIRIHRIE, AMEEFHUE.,
5.3.14. ELEREE4SIE
& 5-25 LUIRESHIE
s ] =4 =ME HEBNE | RXE | B
Vin® | I NEBESEE 0 Vee-1.5 v
tstart® | [SEIATIE] 5 us
oo | B 200 mV fiEx, SIKzf E@Hﬂb&fﬂfﬁl%’ééﬂ% 200 s
EEJE 100 mV B NSEIEENE 150
Vorisel) | SCiEHEE - 5 mvV
Viys® | IRTEEEE TR HIRE 0 mv
lcc®@ | THEEEIR - 50 A

1. BIRETHERER, AEEFFU.
2. HIRIHMRIE, AEEFFU,
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5.3.15. iBE(ER=HFE

& 5-26 REERGFIE

s e =IME HMBE | RXE | B
@ Vs B TRENELEE +1 +2 °C
Avg_Slope®d | EHgR}ER 2.3 2.5 2.7 mV/°C
V3o 30 °C (#5 °C) RIHYERE 0.74 0.76 0.78 \Y
tstart® HNELE TRV BT ) 70 120 Hs
ts_setup () HIEEGREREY ADC SKEFRTIE) 20 Hs
1. BIgIHRIE, AEEF=Fli.

2. BURETERZER, FEEFFUE,
5.3.16. IBSEBEVrern)iFHE

* 5271 NESEBEFME (Vrernt) M

7S sH =ME BABY(E RX(E =23
VREFINT RNESEHE 1.17 1.2 1.23 %
tstart_vrRerinT | VrerinT B2 SIS E] 10 15 ps
Teoeft VREFINT | VRERINT IREEREL 100® ppm/°C
Ivec Vee FEAERTRE TRARAE 12 20 HA
1. BIgHRIE, AEESHUE,
5.3.17. &FHBEEPZ(Vrersur)iFTHE
K 5-28 SEHBEFEEHEE (Vrersur)

s sH ES L =ME | BBE | BX(E =273
VREF25 25V RHESEHE Ta=25°C\Vecc=3.3V 2.425 2.5@ 2.575 \%
VREF20 2.048 V HESEHE Ta=25°CVec=3.3V 1.988 2.048(2) 2.108 \%
VREF15 1.5VAESERE Ta=25°CVec=3.3V 1.485 1.5(2) 1.515 \%

Tooefit_vREFBUF | VREFBUF IREFREL Ta=-40~105°C 120 ppm/°C
tstart_VREFBUF Vrersur FYSEIATE] 10 15 us

1. HRHRIE, AL,

2. 1.5V RESEHEEEEFHIELL: 0X1IFFFO02E;
2.048 V NESEBETRBEEENGEIE: 0x1IFFF0032;
2.5V NESEBEREEFRIEIE: 0x1FFF0036;

fFlan: Mitbht Ox1FFFO02E 5EEY 16 AIAYER 0x1501, MIFRRSEBEREEEN 1.501V,

5.3.18. COMP AEBESEHESE

& 5-29 RESEHEFE

s B84 =4 =ME BARNE BRAE | B
AVabs B mE - - 0.5 LSB
tstart_vrRercMP | VRercve RIS EIETE] - 10 15 ps
1. HRIHRIE, AMEEFFIL,
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5.3.19. EREEISIE

= 5-30 ERTESAFIE

Bs 28 F4 =IME =mAE =<1y}
. RN 1 triMxcLk
tres(TiM) TERTES D AT E]
frimxcLk = 24 MHz 41.667 ns
- frimxcLi/2
fext CH1 ~ CH4 [TERT 8/ NERRT e MHz
frimxcLk = 24 MHz - 12
ResTim ERTEE DR TIM1/14 - 16 bit
. i 1 65536 tTiMxcLK
tCOUNTER VEFRPIERATERAT 16 (A7 TEIEShTHhFEHER
frimxcLk = 24 MHz 0.041667 2730 uS
= 5-31 LPTIM 5 (BT #hisEEE LSI)
bap] PRESC[2:0] miat{E mAimH{E Eafi
/1 0 0.0305 1998.848
/2 1 0.0610 3997.696
/4 2 0.1221 8001.9456
/8 3 0.2441 15997.3376
/16 4 0.4883 32001.2288 ms
132 5 0.9766 64002.4576
164 6 1.9531 127998.3616
/128 7 3.9063 256003.2768
= 5-32 IWDG (AT EsESRE LSI)
bap] PR[2:0] mIVEHE RAHHE <11y
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
/256 6 3% 7 7.808 31981.568
5.3.20. @i O4F1E
5.3.20.1. I’C SERIE4§IE
12C ZOHE 1°C BEAMESFIREFFMAvEK:
B ARERT (Sm): 100 kbit/s
B REEZ (Fm): 400 kbit/s
& 5-33 I2C Bk stSE
= 84 =IME =mAE =1 iv]

tar

PR IERHDHIRIRIEFTERRIIA (R TPRBIFFERRIAIRIRISHHDH)

50 260

ns
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5.3.20.2. BRfTIMKIEO SPI {51

% 5-34 SPI 51t

7= 88 M =IME BAE =<1y}
feck . FHURI 120
1/te(sck) SPI Bt MAAER 3(2) MHz
oo SPI B EFHATRERTIE] th#FIES: C = 15 pF 6 ns
tsuNss) NSS ZIzAT(E] MHER,, presc =8 4Tpclk ns
th(nss) NSS {RIFHTE) MR 2Tpclk ns
oo SCK MRS R R TE] el = Tpclk-1 Tpclk+1 | ns
FHER 4
b RS NI A — s
Su(Sh MR 3 -
FHE 5.5
e eI - s
(sl MHUEC 4
ta(so) 306 2= Wl =] ] |2 MAER 9 34 ns
tais(so) iR LA RATE MHUEC 9 16 ns
tvso) G T nE =Ly ] MHUE (FEREBERUEZS) 22 ns
tvmo) G T nE =By ] FHUEH (FREBREZE) 4.5 ns
MR (EREBEZfE) 6
b IR RIS S ns
h(Mo) FER (EFeEBEREZ/E) 2
DuCy(SCK) | SPI MHENETER 5ZSEL MHUES 45 55 %
1. ZBHUAR M AENTIEL,
2. ZEBHUREMhEREE, £ THELTHERAN 0.75 MHz,
NSS input
Te(ser Thes
CPHA=0 T [ Trem > e
- CPOL=0
S | cpHA=0
CPOL=1 ‘
e Loty T (sck) —> %‘*T\ﬁm—’ ' Tucso et M?m
MISO output First bit OUT Next bits OUT Last bit OUT si
MOSI input First bit IN Next bits IN Last bit IN

5-4 SPI B4R E-slave mode and CPHA=0
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SCK input

NSS input
Teesen > HTM\SS\"‘?
' ' — T (scp P |
Ty sy € Tntsen) —> HE
CPHA=1 |
CPOL=0
CPHA=1
CPOL=1
Tas | | _ .
mu): T Tt Thsoy—e—  Trsc® € Tl‘“*,‘:“”
MISO output ———— Firt bit OUT Next bits OUT Last bit OUT —
(T 5 Thesty
First bit IN Next bits IN Last bit IN

MOSI input

[E 5-5 SPI AY/FE-slave mode and CPHA=1

NSS input

CPHA=0
_ | cpo=o
=
g
S | a0
CPOL=1
CPHA=1
. | cpo=o
=
Q
R
S | cpHA=L
CPOL=1

MISO input

f
N

T,

(SCK)

Tusc
(SCKI),

N,
& Wi

VL L\

MOST output ‘><

Ts
= Tuiscrw)
MSB IN BIT6 IN LSB IN ><
Thom)
MSB oUT BIT1 OUT LSB OUT
Luon),, Thooier!

5-6 SPI BJFFE-master mode
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6.5 EEFEER

6.1. QFN20 (3*3*0.5) ER

TOP VIEW SIDE VIEW
D
20 ‘
Pinl !
1 e ‘
2 \
\
L + 77777777 - w
\
\
\
|
[
8] :E. N
BOTTOM VIEW
Common Dimensions
(Unit of Measure=millimeters)
-
- Nd " Symbol Min Typ Max
U U w A 0.450 0.500 0.550
Al 0.000 0.020 0.050
D) 1 b 0.150 0.200 0.250
O D2 - c 0.127REF
° D 2.900 3.000 3.100
pz4 N
w D2 1.600 1.700 1.800
21 ) eln{ - E 2.900 3.000 3.100
ey
) i — E2 1.600 1.700 1.800
m ﬂ ﬂ e 0.400BSC
5 w | Nd 1.600BSC
J e L JbL Ne 1.600BSC
L 0.300 0.350 0.400
h 0.250 0.300 0.350
Note: 1. Dimensions are not to scale

) Puya QFN20L 3x3X0.50-0.4PITCH POD

DRAWING NO.
QRPD-0054

REV
1.0

42/51



PY32F002B ZFISUEFM

6.2. TSSOP20 $3&ER~T

—— A

Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max
- A - - 1.200
< - D— e & A1 0.050 - 0.150
i A2 0.800 1.000 1.050
ﬂl:%ﬂﬁﬂ:ﬁllﬂﬂ%‘ ) 0200 - 0.280
e b i ¢ 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

43/51



PY32F002B ZFISUEFM

6.3.

SOP20 %R <

———————— F | —————— -

C e b

—a 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 #ERT

TOP VIEW SIDE VIEW
D
16 |
Pinl — !
1 I
) |
\
[ o B w
\
|
|
\
e i
BOTTOM VIEW
Common Dimensions
n (Unit of Measure=millimeters)
N‘d Symbol Min Typ Max
U U | U U A 0.700 0.750 0.800
1 AL 0.000 0.020 0.050
) ‘ ( b 0.180 0.240 0.300
T dz c 0.203REF
2 7277 77777 li 77_7;7 D 2.900 3.000 3.100
2 ) |0 ( D2 1.600 1.700 1.800
L b;.ﬁ | L E 2.900 3.000 3.100
< | (
I i T E2 1.600 1.700 1.800
ﬂ ﬂ \ ﬂ ﬂ e 0.500BSC
T | 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
e Puya QFN16L 3x3X0.75-0.5PITCH POD QRPD-0062 1.1
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6.5.

SOP16 FFERNR

E

|—-—E1——-

b— /7 -

L1

e [, =i
Al —d bw—

Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max
A - - 1.75
Al 010 - 025
A2 1.30
b 03 - 051
c 0.10 - 0.25

9.80 - 10.20
5.80 - 6.20
E1 3.80 - 420
e 1.27BSC
L 0.40 1.27
L1 1.05REF
8 0 8°
h 0.25 0.50

Note: Dimensions are not to scale.

e PUYA SOP16 (150mil) POD

DRAWING NO. REV
QRPD-0001 1.1
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SOP14 FER

putasine Biine

EHHM

Q

T T T 0T

g ] —— ]
E

i
¥

/ \_% Common Dimensions
| . {Unit of Measure=millimeters)
J \ / \\Zl:{ Symbal tlin Typ hlax
i A - - 1.75
N Al 010 015 025
A2 1.35 1.45 1.55
h 035 - 0.50
C 018 - 025

D 5.a0 8.60 g.70
E 5.80 5.00 6.20
&

E1 3.80 3.90 4.00
% e 1.27BSC

g L 0.40 - 0.80
et | — B 0 - g
h 0.30 - 0.50
L1 1.05REF

Mote: Dimensions are not to scale.

m TITLE DRAWING NO. REV
o PUYA SOP14 (150mil) POD QARFD-0070 1.1
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6.7.

SOP8 &R

g

1 —
E

-t D —————

i
|

=

O

Al—— |-

L @
(IS B
Common Dimensions
(Unit of Measure=millimeters)
Symbol Min Typ Max
A 1.350 - 1.750
Al 0.100 - 0.250
i‘ A2 1.250 - -
< b 0.310 - 0.510
c 0.170 - 0.250
4.800 4.900 5.000
&' 5.800 6.000 6.200
El 3.800 3.900 4.000
e - 1.270 -
L 0.400 - 1.270
L1 - 1.050 -
] 0 - 8°
h 0.25 - 0.50

Note: 1. Dimensions are not to scale

TITLE
Puya SOP8 (150mil> POD

DRAWING NO.

QRPD-0004

REV
11
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7iTEER

Example:
PY 32 F 002B F1 5 S 6 X

Company —|_ 1 1 1 1 1 1

Product family
ARM® based 32-bit microcontroller

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=SsopP

Temperature range

6=-401t0 +85 °C
7 =-40to +105 °C

Options

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

TU = tube packing

blank = tray packing
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8.RAH SR

IR B4 BincH
V0.1 2022.12.16 AR A
V0.2 2023.01.02 1. BEEFE1-1, £&3-1,583-2
V0.3 2023.02.11 1. BE#HE1-1,3%3-1,3%3-2
V0.4 2023.03.15 1. EHE1-1,5K3-1
V0.5 2023.03.22 1. EFEN

1. EFSOP16/SOP145|ME], F+3-2
V0.6 2023.05.10 L ]

2. EFEEPOEI

1. BFHEHFE5-9
V0.7 2023.06.07 »

2. EEr&ks-1
V0.8 2023.07.12 1. BE§f2.3. 29PHE

1. #35-6
V0.9 2023.12.21 5 %

2. SRRt
V1.0 2024.03.08 bR

1. FFILRIE: PY32F002BAW15S7/PY32F002BD15S7/PY32F002BL15S7
V1.1 2024.03.27

2. EEsk 5-32 SPI 4
V1.2 2024.04.02 1. ¥l QFN16 £

1. ADC Vrersur: 1.5V, 2.048V. 2.5V
V1.3 2024.06.27 2. E5iE 5-22/5-24/5-26 [ 5-32

3. & QFN20 #HERE: 3*3*0.55

1. 5t SOP20 %
V1.4 2024.07.19 2. EIR 5-11 SMNEBERRT et
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