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— 32 {iZ ARM® Cortex® - MO+

— B 24 MHz TR

Fikss

— 24 Kbytes Flash 7788

— 3 Kbytes SRAM

B P RS

— B 24 MHz RC #R5%28 (HSI)

— &R 32.768 KHz RC #Ri%28 (LSI)

— 32.768 KHz {KiER R AR %28 (LSE)

— HMNEBRERERAN

FEIREIEIS

— T{FBE: 1.7~55V

— {EIh#EIEZ: Sleep/Stop

— tEAsEE(U (POR/PDR)

— =EEINIER (BOR)

BAEmANEL (/0)

— ZiK 18I0, HEESSMNERHT

— FB GPIO IRFIEERERA 20 mA

1x12 {1 ADC

— XIFRE 8 MINBRANEE, 2 MRENEE

— Vapcrer WEB 1.5V, Ve

ERTER

— 14> 16 (USHKI=HIEREE (TIM1)

— 1/ MEBARY 16 fERTEE (TIM14)

— 1 MEIIFEERTEE (LPTIM), SZ#5M stop &
TR

— 1 NMRIZEVHEREE (IWDT)

— 1 /> SysTick timer

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

EEEO

— 1 MEBfTHIMEREO (SPI)

— 1 MNBARZIRLBIREE (USART), XiFH
EBARFERAG

—1 N IPC N, ZFEMEREIL (100 KHz),
HRIEIRTC (400 KHZ), 3757 MSHHER

@4 CRC-32 &R

2 BRLVIR RS

Iff— UID

ER17EIE (SWD)

T{FERE: -40~85°C, -40~ 105 °C

% QFN20, TSSOP20, QFN16, SOP1S6,

SOP14, SOPS8
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1.@ 7

PY32F002B ERFIHEHISERARERER 32 i ARM® Cortex®-MO+W#%, ZEEET(EBER MCU, #RA

24 Kbytes Flash 1 3 Kbytes SRAM 1Z7i#28, &= LR 24 MHz, B2 SMAREER=RE MR,

OhR&

B% 12C. SPI. USART &@f\YME, 1881217 ADC, 2/ 16 (\ERdes, LA 2 ERELEGES,

PY32F002B ZEAiEHIzs TIERESBE S -40 ~ 85°C 8¢ -40 ~ 105°C, T{EEBETEHE 1.7~55V, &
Fi24t sleep/stop RIIFETAEER,, ATLAREARRBMEIOFERF.

PY32F002B RJIMIEHRERTSMNAmSR, FIaEtizs. FHRARE. PC JMR. IF/A] GPS &,

TR %,
7= 1-1 PY32F002Bx6 &= Mm%l R 4SHE
yMg PY32F002BF15U6 | PY32F002BF15P6 | PY32F002BW15S6 | PY32F002BD15S6
Flash (Kbytes) 24
SRAM (Kbytes) 3
SR ERES 1 (16-bit)
E | 1BFIERYRS 1 (16-bit)
B | {RIOAEERT =S 1
2= SysTick 1
Watchdog 1
& SPI 1
i 12C 1
A USART 1
B 18 18 14 12
ADC 1BiE%
8+2 8+2 7+2 7+2
(MR + P9ED)
triges 2
R 24 MHz
TERE -40 ~ 85 °C
T{EEBIE 1.7~55V
EES QFN20 TSSOP20 SOP16 SOP14
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%= 1-2 PY32F002Bx7 Z5F= k) B A4SAE

g

PY32F002B
F15U7

PY32F002B
F15P7

PY32F002B
W15U7

PY32F002B
W15S7

PY32F002B
D15S7

PY32F002B
L15S7

Flash (Kbytes)

24

24

24

24

24

24

SRAM (Kbytes)

3

3

3

3

3

3

BRERS 2R

1 (16-bit)

E | BAERER

1 (16-bit)

AT | {RIOFERERT =R

1

= SysTick

Watchdog

SPI

i

12C

H USART

RPlRr|Rr|RP |k

BEAiRA

18

18

14

14

12

ADC j@iEzg
(GMNEB + POED)

8+2

8+2

8+2

7+2

7+2

6+2

teias

R

24MHz

TERE

-40 ~ 105 °C

THEEBE

1.7~55V

EES

QFN20

TSSOP20

QFN16

SOP16

SOP14

SOP8
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SWCLK

PA[7:0] ¢
PB[7:0] ¢
PC[1:0] ¢

SWDIo @iﬁ
as AF

SWD
"> FlashMemory Voltage
2 vbD Regulator 4|
CcPU @
= VvCcl —
CORTEX-MO+ ES vgng vee
frmax= 24MHz 3 vce . SUPPLY vss
3 SRAM SUPERVISION
2 [ ’\7‘,
NVIC ‘ I0PORT =3 POR/BOR
Filter —— NRST
el 8
a 3
=} £l 2l °
oy F x
2 we (D C RCC
2 Reset! & clock control
ORT C LSE XTAL OSC 0SC32_IN
= l l l l l l l l M 32KHz 0sC32_ouT
INT_CTRL System and peripheral
clocks, System reset
EXTI * ' _ CH1~CH4, BKIN,
Ls—i—‘ TiM1 $CH1N"CH3N, ETR as AF

Ly

from peripherals

S-AHB TO S-APB ‘

(e wa

>CH1 as AF

RX,TX,RTS,CTS,
CK as AF
> SCLSDA

IN+
IN- <ﬁ o
ouT comp2 >
0|
8xIN [ LPTIM IN1,ETR as AF
i Lwee K
ki
USART1
MOSI1,MISO,SC _m | I <#>
NSS as AF I<Ej\>-<:\: syscre K
peemcu K— > (—| ra
Power domain of analog modules: ‘ VCCA domain ‘ ‘ VCC domain ‘ ‘ VCCIO domain

B 1-1 IhgetRk
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2.1

2.2.

2.3.

HE 1t 1A

Arm® Cortex®-MO0+ PI#%

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

n SR, BTEImE

m BRI, HEET

n EEREEES

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

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

Fhtids

FRIEERL SRAM, iEid byte (8 fi7). half-word (16 {i)8#& word (32 )RS Ai/51E SRAM,
FRER Flash, 85 2 MNRERMIEXISERK:
B Main Flash Xi%;, ©E8&NEREFNBFPEEE
m BJECEA/AY Load Flash XI5, FAFFHMER ISP/IAP 5|52
B Information X35, 768 Bytes, EEIELATERS
— Option bytes
— UID bytes
— Factory Configuration bytes
— USER OTP memory

X4 Flash main memory RGP EIFELA T JLFLH

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

m  Option byte SRR, EiJAIREBGHRIT.

Boot &3

BIIECE L nBOOTO/ nBOOT1(fFi{F Option bytes #1), FNEE=FFENENME, WTFHRR:
% 2-1 Boot it &

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

CPU ZaNEENARRITHRERS HSI 24 MHz, ERFIETEIAENREE R AR HRERAR SR
R, ATLUEERNSMET S -

B 24 MHz RJECERIANEBEFEE HSI e,

m —/32.768 KHz AJECERIAEE LSI A,

B 4 MHz ~ 32 MHz SNSBHINATER

W 32.768 KHz LSE BJ$4,

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

24 MHz,
HSI: High-speed internal clock
LSI: Low-speed internal clock
LSE: Low-speed external clock
LSIRC to IWDG_
32.768kHz >
[PSCBZ ouT LSE
to PWR
32.768kHz LSE .
[QSCSZ IN Clock
detector To AHB bus, core, memory .
AHB l FCLK Cortex free-running clock 4
»— PRESC >
LSE /1, 2..512 To Cortex system timer=
LSl
APB
PCL| To APB periphrals
“— PRESC =
0 MCO 1128 SYSCLK 124816
HSIRC LSE to LPTIM
24MHz LSl
CL
to COMP
LSG—
HSIDIV cL
LSE to ADC
HSH——
SYSCLK
2120 b
LS| If(APB prescaler=1) x1,
HSISYS else x2
TIM_PCLK

Bl 2-1 RERItPEEaE
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2.5. BEEE

2.5.1. HBFIEE

VCCA VCCA domain
[ Apc | [ cowp |
[LsE] [isi] [msi]
FLASH
VDD domain
VCC domain
POR BOR
vee[ | = VR VoD, ’ CPU Core/Digital Peripherals
= MRoL ’HSI_lOM‘ ’ 10_CTRL ‘
PMU
’ IWDG ‘ ’ LPTIMER ‘
veeo VCCIO domain
VDDA 10 Ring ’ PWR_Acon‘ ’ RCC_Acon ‘
PWR_CRIN18] (.
2-2 EBJRIEE]
* 2-2 BREE
wms EBiE BiFE g
1 Vee 1.7V~55V | BIBEREMACHEMER, EHEERA: SBoEiBg.
2 Veea 1.7V~55V | {EREDIRIMERME, KRBT Vcc PAD(BENIRITERIREER PAD),
3 Vcceio 1.7V~55V | 510 B, EBTF Vcc PAD

2.5.2. HjFEls

2.5.2.1. ETHBE(u(POR/PDR)

o B RIZIT Power on reset (POR)/Power down reset (PDR)&ELR, At Figft FEBFIFEEE N, 1%i&E
RESTMRI(Z TEMRT I,
2522 RESRBOR)

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

2{F.
% BOR #FTFAY, BOR HIEERILUEIT Option byte HHTIEE, B EFFI RGN AR LA BIH
A&,
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2.5.3.

254,

2.6.

2.6.1.

2.6.2.

Iy
VCC
VBORR8 [ -——-—=-—=—————————mmo
———————————————————————————————————————— VBORF8
VBORR7 |=======—m—mmmm oo
—————————————————————————————————————————— VBORF7
VBORR6G |-—-—-—=--=-=———————
——————————————————————————————————————————— VBORF6
VBORRS5 | ——====-——=--=--
777777777777777777777 b-————————-———————————--\ VBORF5
VBORR4 [-———-————————— }
7777777777777777777777 b ———————_\ VBORF4
VBORR3 f-—---—---—---- |
—————————————————————— booooo--—-—-—-—-—-———————--\ VBORF3
VBORR2 [-—-------- !
********************* T~ -—~-——-——--—--—-—-—-—-—\ VBORF2
VBORR1 F----—--- }
********************* ‘V***********””””””””’ VBORF1
VPOR |-----+ !
Fommm b L ‘=) VPDR
I I o t
¥ 4 + 1 »
I | "o
I | |
I
tRS'I_I'EMPq<—>“ } ; [
I T 1
I | |
Reset with BOR off4:l } } 17
tRSTTEMPOl—>! ! fo
Reset with BOR on } } |
(VBORS8 VBOR1) ! ! ! J
777777777 POR/BOR rising thresholds
777777777 PDR/BOR falling thresholds

2-3 POR/PDR/BOR 58
BERTDES

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

LR

OREESRSITERZIN, B 2 METh#FE:

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

R TARRIIER, AR TSR RIANZIER)

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

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

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

RREN

LPTIM
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2.7.

2.8.

2.8.1.

2.8.2.

L TSR, FFERREN:
NRST pin B9E11
JRS7EIWER (IWDG)
SYSRESETREQ #{4E11
option byte load £fif (OBL)

BREBAGE GPIO

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

FR B

PY32F002B j@iT Cortex-MO+ QMBS AERAIKREFRIEFIER (NVIC) F1— N BHR/SEHTHIES
(EXTI) RAEFE,

FRifEHIRE NVIC

NVIC £ Cortex-M0+ {MESEAEREIES IP, NVIC AILALMESR B LMREEFNIBRY NMI (Aa] FERkeREnF0
A ERIMNERRRT, AR Cortex-MO+ HIEBRE. NVIC 2T RIFHMLLHRELE,

ShIEERZ OS5 NVIC RIRERBS AKX 7 RSB R IRSHIRE(SR)EaiZEHEER. ISR

BEFIE—NAERS, FHEENVIC I— P Eibibhl, EHITH ISR WREtth 2R REREN

FElRBERY ISR FREERmA.

INRSHITRNFIEMRE, MRS ROPEEHRITFESEN, HEEIXNSMTRATRT

EHEESRIBN, B—FUETRAER (il-chaining), BM—NEMTERD ISR IRERY, ARERBDI
— MEEIYRMERRY ISR, BRI ERISERS F R AIERFEE, XD TIER, RS TH

TR,

NVIC 4t :

m {IERT A RTAbTE

B4 RAFURIRTR

B SORF 1A NMI ARl

B XX 18 R AR MERHRMT

B 75510 1 Cortex-MO+ BE

B SRR PRI F TSR HR i

B EEHE(tail-chaining) it

B EETRERER

i FEFRER EXTI

EXTHEMTAIRBYBRLSARIRIENE, FELIEREM stop RTUIREER = EIRBESRIT
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2.9.

2.10.

2.10.1.

2.11.

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

B EXTI line EBRTLAUBIE 7287 B,

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

EXT! =HSE PSS ERMES N B, AR stop BT, EBBEMNEIHERIGEE S HESR IR
FEROSRIR, =& RBIS[RE-RTHY GPIO F1ZE4,

IREEHRER ADC

SHESB 1412 {URY SARADC, IZIEHRHEBEERE 10 MEWNEREE, B1F 8 MIMEPEER 2 1
NEEE. SEBEEERABEERE 1.5 V 8 Ve iR,

BEENEEEX T LORENSIR, B, A, NESER, BREREHEEAXTHREETT
16 (\EUESFaa.

&H1 watchdog FEIFR O IIZ BN EREEH 7 AR E XS HEKEIE.

ADC T T HERE a7, FIERERIRAVINFE.

TESRAELEDR, SEihihoR, ECHHEHRZEER, 18 watchdog AR EAR H BHERT = £ RS K.

Eb 228 (COMP)

o RERERELVEREE (general purpose comparators) COMP, teJLAS timer B&E—iEER., Lt
REsR LARAN T ER:

mWIRIESHA, FEEIhFEEIGRRETNRE

m EHESED

B 538 timer B9 PWM itHi%ERERT, Cycle by cycle RYBEA=HIEIE

COMP 4514
B SRR UEERIEEE AN, LIS R ERVEBEIERE
—  2#&1/0 pin

—  BIR Voc B 2 [ERMAAY 15 Mo EYE(1/16, 2/16 ... 15/16)

— WESERB[E 15V, IEESDERHM 15 MoEE(1/16. 2/16 ... 15/16)
B EHATLUERE 1/0 5 timer RUMIATEfLA

— OCREF_CLR Z{4 (cycle by cycle AYFREiftZH)

—  JIRIE PWM shutdown BIRIZE

& COMP EETUT=4EAEN, FIESHMEIFIER (sleep 180) HUKEER (IS EXTI)
iE B9 25

PY32F002B A [EERS 2RAMF N R RIS :
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*x 2-3 TEREREFE

£S5 Timer VA g 010 b fibap] SR/t EEE I=E 8 h ]
= =1 - J:l -Fl
Y N TIM1 16 {31 R 1 ~ 65536 4 3
1B eSS TIM14 1611 + 1 ~ 65536 1
2.11.1. B ERSE

2.11.2.

2.11.3.

2.11.4.

BRERER(TIML)H 16 (KA RIZD MR Bahisit #=8EmK. SrRLWAESMZEE, 8
& MAESEGARRDNHKENE, SEF=ERtiRr @it Bt PWM, HIEXEAL
B PWM),

TIM1 64F 4 MRS@E, FfE:

B RN

R

B PWM FEREEEFORISTHER)

B BpER I

SNIR TIML BB tRER 16 iHATEs, WEEES TIMx itiTesEEAS . REEN 16 i PWM
RER, NWEGLAEBIEES(O - 100%).

£ MCU debug &=, TIM1 AJLUREEITEL.

EEHEEZEMEN timer 5MEHZ, Eit TIM1 ATLUBIE TS5 TIRE SEMRTHATRE — R T (F, LASCHL

B eSS,

EREES

B EFERTES TIM14 Bul4RIEMD SRR IRENRY 16 1\ B a3t EMEsiank.

B TIM14 B2F 1 MEEERTFRARRMmEIE, PwWM siEBikfEIlE .

B 7£ MCU debug 23, TIM14 aJLUKREEITEL.

(EINFEERTES

B LPTIM 9 16 (UM Eit#48s, B8 3 FRoines. RTF8Rits.

® LPTIMBJLABCE S stop iR IEEER.

B 7£ MCU debug #&z,, LPTIM AJLUKRESHEUE.

IWDG

SHRER T— Independent watchdog(f&#R IWDG), ZiEHREEELZ2RE. NEEREIEE
FfER. IWDG ATIFHR R TR ELUERIIIIEEREL, HAITEEHAZHEER timeout {ERTfE
RREFRENIL

B IWDG H LS| 2R, IXHFRPMEERIEH Fail, tHEEMRIFTIE.

B IWDG &IEAFE watchdog fEAENBZIMIEILTRE, FETRESAIRT FEHERSIRIN
H.
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B J&]J option byte F9#=Hl, FJLAfERE IWDG B4R,
B |WDG 2 stop {RVHIMERIR, IASMAYSIREE stop 2.
B 7E£ MCU debug ##=,, IWDG aJLUKRLEITEUE.
2.11.5. SysTick timer
SysTick iH44E8 & IR TSCAHEERS(RTOS), (BAILARIEFRERIE TiTH44ES.
SysTick 43t :
B 24 AT
B BEEEEND
B TEESICE 0 Bd eI P AT (AT BER)

2.12. 1°C #0

I2C(inter-integrated circuit) B2 IERUTHISSFIELT 1°C Bk, BIRMHZENINEE, =HIE 1°C
REREENIRR. i), (PR, IFRESm). HER(Fm),
12C 4314 :
B Slave ] master &z,
. ZFHIIRE: TLUM master, tETLA slave
B SOFAEETERE
—  RERET(Sm): Bk 100 KHz
—  BuEER(Fm): Sk 400 KHz
B {FEJ9 Master
— =4 Clock
—  Start 7 Stop BIF=4E
m  {Efgslave
—  A4RIERY 12C Huhta
—  Stop HIAIL
7 (USRS
1BFAI #&(General call)
RSIREAL
—  RIEAEBIESIREAL
—  FtERTRiREAL
—  I2C busy tri&fi
B RIS
— Master arbitration loss
— ARG HISAY ACK failure
—  Start/Stop {&1%
— Overrun/Underrun (RT$FHIECINEE disable)
BlIERIRT SR RASTRE
LIS =LIV]
IR R TR
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2.13. BERARZ R AR/ USART

BRRLZREWBURER(USARTIRM T —MRIENGESFERTUARENRZ RS B TEHUES AR
BZETENTEHYER, USARTHIEDEIRIFRR LR MHE BRI ERIERE,
EXFHRSREBEMENTREEE, SRITSLIEREE.,
XIFE RGN,
USARTHFM:
EWTRLBERE
NRZ tRAEE
AIECE 16 {EaE 8 (B KEE, IBIITEREF SR ERRIEN
RIEFEZWEE R RIERITE, &mIX 4.5Mbit/s
B a4 Ea
AIYRFEMNEUERE 8 aE 9 i
AIECERYZLERI(1 80& 2 1i2)
B AR S E T AR it ThEE
BN T @
JRSZRYRIEFIEUR R RENL
Bl
oallaNe
— 12 buffer 7
—  &iX buffer =&
— (RS
B EERIGEE
—  RIEREGH
—  NEREEIEH TR
B RS ER
— CTSH¥ZE
— REHFHRT
—  RIX5TRK
— RBWEIESFRE
— lREERE=R
— mHEER
— AR
— RSB
—  feilEER
m ZANEEEEE
—  PNSRHHEARDCED, MIFHFNBREIER
B MEREEICIREE . @SRRI RS

2.14. BiFIMEEO SPI
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EBITIMREEO(SPYARIF S R EIMNBRFEIUFENT. €XNT. BTRPSRIRTHNEE. ALK
BCERERI, HAMNEBMNIRERAEEIH(SCK), EOXEUZERES N TLE,
SPIFFIEUNT

Master & slave &I

3 W T EE1E

2 W T RS m(ENAEEL)

2 HB T ESER (TN AEIES)

8 (UEE 16 [EimmuEEE

XFESEEL

8 MNERIVSIFRDIRARE (RS 12 M)

MRTRER(FAKS 1.5 M)

FREEUAIMETC YR AR EEAH1T NSS 18 /M RFRlAIaSHER
Bl YRR BT AR RO

BIYRIERYEIEINF, MSB 7£RIEL LSB 7£R)

AR SRR E RIS

SPI REITIREIRE

Motorola &zt

B 5 [EERMTRI IR TEEE, 195

2/ 32 Rx#1Tx FIFOs

2.15. SWD

ARM SWD#ZO i OVER TEiEES PY32F0028B,
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3.5| i &

N © n S m

< < < < <

a [= o a o
/ ™

o O 0 N~ O

N o o - -
PCO-NRST [ 31— _____ 15
7 | b
PCL|:2 114
.. !
pe7 [ 33 | QFN20 1 13
.. !
vss |4 D127
PB6-SWD | 35 Lo T
© ~ 0 o o
- )

vce
PB5
PB4 |
PB3
PB2

PA2-SWC
PA1
PAO
PBO
PB1

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

PA5 O] 1 20
PA6 O 2 19
PA7 ] 3 18
PCO-NRST O 4 8 17
pcid 5 O 16

@)
PB7 H 6 0 15

[9p]
vss O 7 = 14
PB6-SWD ] 8 13
vec O 9 12
PB5 O 10 11

B PA4
E PA3

B pAL
H PAO
= PBO
B pB1
B pB2
B pB3

— PB4

M PA2-SWC

3-2 TSSOP20 Pinout1 PY32F002BF15Px (Top view)

a4 5, 9O o

< omm

o >0 o

© n < ™M

I I

PA3 (21 112 7| PB2
PA4 12 | QFN16 311 7 PB3
PA2-SWC | 33 | 110 £} PB5
PB6-SWD [ 34 | IR e

n © ~

223h

o o0

=z

S

O

o

& 3-3 QFN16 Pinout1 PY32F002BW15Ux (Top view)
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vce O
PB4 O
PB3 O
PB2 O
PB1 O
PBO 4
PAO0 CJ
PA1 O

o N o g~ W N P

SOP16

16
15
14
13
12
11
10

[ VSS

= PB7

o PC1

[ PA7/PCO-NRST
1 PA6

—H PA2-SWC

[ PB6-SWD

M PA4

3-4 SOP16 Pinout1 PY32F002BW15Sx (Top view)

vce O
PB2 &
PB1 O}
PBO O
PAO0 &5
PAL &
PA2-swC O]

N o o~ w N e

SOP14

14
13
12
11
10

41 VSS

[ PB7/PCO-NRST
4 PC1

0 PA7

41 PAG

D pA4

1 PB6-SWD

3-5 SOP14 Pinout1 PY32F002BD15Sx (Top view)

[

VCC |:
PB1 ]2
PBO [3

PA2-sWC [|a

SOP8

(o]

(o2

w

:l VSS
] pa7/PC1
|1 PA6/PCO-NRST

|1 PB6-SWD

3-6 SOP8 Pinout1 PY32F002BL15Sx (Top view)

= 3-1 SIMENHAENHFS

xB 7S EX
S Supply pin
G Ground pin
iz W i
I/0 | Input/output pin
NC | BENX
COM | IEE 5 ViR[, ZFEFEIRANRHINGE
IR 45H
RST | -
Notes - PrAFEEMRIRAE, AR ROEKESMZIZE, FABUEA
SAMEE | - BT GPIOX_AFR Z17881%1RA9TAE
uﬁﬁDIjJﬁg A5z N, el =] 2, LY
ponThEE | - B IMNS S T7er B IR IRE ERE AT RS
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% 3-2 QFN20/TSSOP20 3|HIENX.

RS iRCITNEE
— = Q
LL (%]
Lo g o ® | & | ¢
o N AL O O [S) - -
g % E E z SHINEE FiihnTheE
T )
(o4 )
|_
USART_CK
18 1 PA5 110 COM TIM1_CH1
TIM14_CH1
SPI_NSS
ADC_IN3
19 2 PA6 110 COM USART_TX
External_clock_in
EVENTOUT
SPI_MOSI
USART_TX
20 3 PA7 I/0 COM USART_RX ADC_IN4
TIM1_CH4
MCO
SWDIO
(1) NRST
1 4 PCO-NRST I/0 RST TIM1_CHIN
(3) ADC_IN5
EVENTOUT
2 5 PC1-OSCIN 110 COM SPI_MISO OSCIN
SPI_MOSI
3 6 PB7-OSCOUT I/0 COM OSCouUT
TIM14_CH1
4 7 Vss S Ground
SPI_MISO
USART_TX
5 8 PB6(SWDIO) I/0 COM (2 ADC_IN6
I°C_SDA
SWDIO
6 9 Vce S Digital power supply
SPI_NSS
USART_RX
7 10 PB5 I/0 COM
TIM1_CH3
TIM14_CH1
USART_TX
8 11 PB4 I/0 COM I2C_SDA
TIM1_BKIN
USART_CK
9 12 PB3 I/0 COM [°C_SCL

TIM1_ETR
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QFN20 F1

TSSOP20 F1

{173

13
&

W )

Notes

iRCILEE

SHEE

BFhNZhEE

CMP1_OUT

10

13

PB2

110

COM

SPI_SCK

USART_CTS

TIM1_CHIN

TIM1_CH3

11

14

PB1

110

COM

USART_RTS

TIM1_CH2N

ADC_INO

TIM1_CH4

CMP1_INP

MCO

CMP1_INM

12

15

PBO

I/0

COM

SPI_SCK

USART_CK

ADC_IN7

TIM1_CH2

CMP1_INM

TIM1_CH3N

13

16

PAO

I/0

COM

SPI_MOSI

TIM1_CH1

14

17

PAl

I/0

COM

SPI_MISO

TIM1_CH?2

15

18

PA2(SWCLK)

I/0

COM

)
®3)

USART_RX

12C_ScL

SWCLK

TIM1_CH4

CMP2_OUT

16

19

PA3

I/0

COM

USART_TX

ADC_IN1

TIM1_CH2

CMP2_INP
CMP2_INM

17

20

PA4

I/0

COM

USART_RX

TIM1_CH3

ADC_IN2

TIM14_CH1

CMP2_INM
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% 3-3 QFN16/SOP16/SOP14/SOP8 3 |BIEN.

ESEE S

QFN16 W1

SOP16 W1

SOP14 D1

SOP8 L1

={17]

(mE S5

(W73

Notes

i mby

SHmEe

BFNZh&E

()]

PAG

IO

COM

(4)

SPI_NSS

USART_TX

EVENTOUT

ADC_IN3

External_clock_in

13

11

PA7

11O

COM

(4)

SPI_MOSI

USART_TX

USART_RX

TIM1_CH4

MCO

ADC_IN4

13

13

PCO-NRST

110

RST

1)
@)
(4)

SWDIO

TIM1_CHIN

EVENTOUT

NRST
ADC_IN5

14

12

PC1-OSCIN

110

COM

SPI_MISO

OSCIN

15

13

PB7-OSCOUT

1’0

COM

SPI_MOSI

TIM14_CH1

OoSscouT

16

14

Vss

Ground

10

PB6(SWDIO)

I/0

COM

)

SPI_MISO

USART_TX

12C_SDA

SWDIO

ADC_IN6

15

Vce

Digital power supply

10

PBS

I/10

COM

SPI_NSS

USART_RX

TIM1_CH3

TIM14_CH1

PB4

11O

COM

USART_TX

12C_SDA

TIM1_BKIN

11

PB3

110

COM

USART_CK

12C_SCL

TIM1_ETR

CMP1_OUT

12

PB2

I/0

COM

SPI_SCK

USART_CTS

TIM1_CHIN
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EDESE S imOIThRE
[ E5
— — - 7]
=l 2182 s K 8 2
§ E o g IE i€ z SHIEE FAhNZNAE
LL O
o 3 ) 2
TIM1_CH3
USART_RTS
ADC_INO
TIM1_CH2N
13 5 3 2 PB1 /0 | com CMP1_INM
TIM1_CH4
CMP1_INP
MCO
SPI_SCK
USART_CK ADC_IN7
14 6 4 3 PBO /0 | com
TIM1_CH2 CMP1_INM
TIM1_CH3N
SPI_MOSI
- 7 5 - PAO /0 | coMm
TIM1_CH1
SPI_MISO
16 8 6 - PAl /0 | com
TIM1_CH?2
USART_RX
[2C_SCL
3
3 11 7 4 PA2(SWCLK) /0 | com SWCLK
3
TIM1_CH4
CMP2_OUT
USART_TX ADC_IN1
1 - - - PA3 /0 | com CMP2_INP
TIM1_CH?2
CMP2_INM
USART_RX
ADC_IN2
2 9 9 - PA4 /0 | coMm TIM1_CH3
CMP2_INM
TIM14_CH1
USART_CK
5 - Y - PAS5 /0 | coMm TIM1_CH1
TIM14_CH1

. 1E#% PCO 5¢& NRST/SWDIO £i&id option bytes H{TEIE.,

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

. E{uf5(option byte BgE7Y 1/1 ), PCO F1 PA2 B4 pin #ECE /9 SWDIO 1 SWCLK AF IHEE, RIEWER
FHiEPR. EERERTAAEEHENE.

. B 10 iwmASIHER— pin i, E—AEREEFEREFEE— 10 w0, BB/ 10 BWARE
FtERIEL (MODEY[1:.0] /3 0B11) ,
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3.1. w0 A SERBIIeEMET
* 3-4 im0 A SFThREmET
w0 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAO | SPI_MOSI - TIM1_CH1 - - - - -
PAl | SPI_MISO - TIM1_CH2 - - - - -
PA2 SWC USART_RX | TIM1_CH4 - CMP2_OUT - I2C_SCL -
PA3 - USART_TX | TIM1_CH2 - - - - -
PA4 - USART_RX | TIM1_CHS3 - - TIM14_CH1 - -
PA5 - USART_CK | TIM1_CH1 - - TIM14_CH1 - -
PA6 SPI_NSS USART_TX - - - - - EVENTOUT
PA7 | SPI_MOSI | USART_TX | TIM1_CH4 | USART_RX MCO - -
3.2. w0 B EMIIeEM &
% 3-5 0 B SFILARET
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 - - - IZC_SDA -
PB5 SPI_NSS USART_RX TIM1_CH3 - - TIM14 CH1 - -
PB6 SWD USART_TX SPI_MISO - - - IZC_SDA -
PB7 SPI_MOSI - - - - TIM14 CH1 - -
3.3. w0 C EMIeEM et
% 3-6 #0] C SFAALmST
w0 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PCO-NRST SWD - TIM1_CHIN - - - - EVENTOUT
PC1-OSCIN SPI_MISO - - - - - - -
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4. 1% it 28 1 59

OXFFFF FFFF

ARM Cortex MO+
OxE000 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
06000 0000 0x4000 0000
Block 2 Reserved Ox1FFF FFFF
0x4000 0000 Reserved X
Ox1FFF 0200

Factory config. bytes
Ox1FFF 0180
Block 1 Factory config. bytes

- Ox1FFF 0100
Option bytes OXLFFF 0080
0x2000 0000 RAM uiD OX1FFF 0000
Reserved

Block 0 0x0800 SFFF

> Code Main flash
0x0000 0000 0x0800 0000
Main flash/ 0x0000 5FFF

User flash/

Addressable space RAM

0x0000 0000

Bl 4-1 fehEssbRgs
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& 4-1 TfEssithur

Type | Boundary Address Size Memory Area Description
0x2000 CO00-0x3FFF FFFF | - Reserved -
SRAM
0x2000 0000-0x2000 OBFF | 3 Kbytes SRAM -
Ox1FFF 0300-Ox1FFF FFFF | - Reserved -
Ox1FFF 0280-Ox1FFF 02FF | 128 Bytes USER OTP memory EHREFEIE
_ _ TFRY trimming EUE(S
Factory Configuration
Ox1FFF 0180-Ox1FFF O1FF | 128 Bytes o HSI triming #E). £
ytes .
PR
N Er R FRZIAY HSI
Factory Configuration
Ox1FFF 0100-Ox1FFF 017F | 128 Bytes b triming &, flash 25
ytes . .
BHEECE S
. i B EREEME option bytes
Code Ox1FFF 0080-0x1FFF OOFF | 128 Bytes Option bytes
E15\
Ox1FFF 0000-Ox1FFF 007F 128 Bytes uiD Unique ID
0x0800 6000-0x1FFE FFFF | - Reserved -
0x0800 0000-0x0800 5FFF 24 Kbytes Main flash memory -
0x0000 6000-0x07FF FFFF | - Reserved -
R4 Boot ECEISHEE:
1) Main flash memory
0x0000 0000-0x0000 5FFF 24 Kbytes -
2) Load flash
3) SRAM
* 4-2 HNgSHFaaE
Bus Boundary Address Size Peripheral
O0xEO000 0000-0XEOOF FFFF - MO+
0x5000 1800-0x5FFF FFFF - Reserved
0x5000 1400-0x5000 17FF - Reserved
0x5000 1000-0x5000 13FF - Reserved
IOPORT | 0x5000 0C00-0x5000 OFFF - Reserved
0x5000 0800-0x5000 OBFF 1 Kbytes GPIOC
0x5000 0400-0x5000 O7FF 1 Kbytes GPIOB
0x5000 0000-0x5000 O3FF 1 Kbytes GPIOA
0x4002 3400-0x4FFF FFFF - Reserved
AHB
0x4002 300C-0x4002 33FF 1 Kbytes Reserved
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Bus Boundary Address Size Peripheral
0x4002 3000-0x4002 3008 CRC
0x4002 2400-0x4002 2FFF - Reserved
0x4002 2000-0x4002 23FF 1 Kbytes Flash
0x4002 1C00-0x4002 1FFF - Reserved
0x4002 1900-0x4002 1BFF Reserved

1 Kbytes
0x4002 1800-0x4002 18FF EXTI
0x4002 1400-0x4002 17FF - Reserved
0x4002 1080-0x4002 13FF Reserved
1 Kbytes
0x4002 1000-0x4002 107F RCC
0x4002 0C00-0x4002 OFFF - Reserved
0x4002 0040-0x4002 03FF Reserved
0x4002 0000-0x4002 003C Reserved
0x4001 5C00-0x4001 FFFF - Reserved
0x4001 5880-0x4001 5BFF Reserved
1 Kbytes
0x4001 5800-0x4001 587F DBG
0x4001 4C00-0x4001 57FF - Reserved
0x4001 4850-0x4001 4BFF Reserved
0x4001 4800-0x4001 484C Reserved
0x4001 4450-0x4001 47FF Reserved
0x4001 4400-0x4001 404C Reserved
0x4001 3C00-0x4001 43FF - Reserved
0x4001 381C-0x4001 3BFF Reserved
1 Kbytes
APB 0x4001 3800-0x4001 3018 USART1
0x4001 3400-0x4001 37FF - Reserved
0x4001 3010-0x4001 33FF Reserved
1 Kbytes
0x4001 3000-0x4001 300C SPI1
0x4001 2C50-0x4001 2FFF Reserved
1 Kbytes
0x4001 2C00-0x4001 2C4C TIM1
0x4001 2800-0x4001 2BFF - Reserved
0x4001 270C-0x4001 27FF Reserved
1 Kbytes
0x4001 2400-0x4001 2708 ADC
0x4001 0400-0x4001 23FF - Reserved
0x4001 0220-0x4001 03FF 1 Kbytes Reserved
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Bus Boundary Address Size Peripheral
0x4001 0200-0x4001 021F COMP1/2
0x4001 0000-0x4001 01FF SYSCFG
0x4000 B400-0x4000 FFFF - Reserved
0x4000 BO0O0-0x4000 B3FF - Reserved
0x4000 8400-0x4000 AFFF - Reserved
0x4000 7C28-0x4000 7FFF Reserved

1 Kbytes
0x4000 7C00-0x4000 7C24 LPTIM
0x4000 7400-0x4000 7BFF - Reserved
0x4000 7018-0x4000 73FF Reserved
1 Kbytes
0x4000 7000-0x4000 7014 PWR
0x4000 5800-0x4000 6FFF - Reserved
0x4000 5434-0x4000 57FF Reserved
1 Kbytes
0x4000 5400-0x4000 5430 12C
0x4000 4800-0x4000 53FF - Reserved
0x4000 441C-0x4000 47FF Reserved
1 Kbytes
0x4000 4400-0x4000 4418 Reserved
0x4000 3C00-0x4000 43FF - Reserved
0x4000 3810-0x4000 3BFF Reserved
0x4000 3800-0x4000 380C Reserved
0x4000 3400-0x4000 37FF - Reserved
0x4000 3014-0x4000 33FF Reserved
1 Kbytes
0x4000 3000-0x4000 0010 IWDG
0x4000 2C0C-0x4000 2FFF Reserved
0x4000 2C00-0x4000 2C08 Reserved
0x4000 2830-0x4000 2BFF Reserved
0x4000 2800-0x4000 282C Reserved
0x4000 2420-0x4000 27FF Reserved
0x4000 2400-0x4000 241C Reserved
0x4000 2054-0x4000 23FF Reserved
1 Kbytes
0x4000 2000-0x4000 0050 TIM14
0x4000 1800-0x4000 1FFF - Reserved
0x4000 1400-0x4000 17FF - Reserved
0x4000 1030-0x4000 13FF - Reserved
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Bus Boundary Address Size Peripheral
0x4000 1000-0x4000 102C Reserved
0x4000 0800-0x4000 OFFF = Reserved
0x4000 0450-0x4000 O7FF Reserved
0x4000 0400-0x4000 044C - Reserved
0x4000 0000-0x4000 03FF - Reserved
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5. BRIFH

5.1. ik &K
BRIEASTRIRER, FRrERYEBIESEBLA Vss NEDEE.,
5.1.1. mIMEMRXE
BaIENTRINBEE, BITTEMERREE Ta = 25°C 1 Ta = Tamay FIE{THIS R EREMEKTE%, RIEERIRE
INERE. HEBEEFHIREZ S MARIRIMEFIRKE.
HETFRETHRRSETER. RIHMAENE T Z2880080E, REESPHTIE., SIIRX
HESETHRUN, NEYEBINSE R =R RE.
5.1.2. HBYE
BRIEFRINAE, BABVKHERET Ta = 25°C 1 Vee = 3.3V, XEEGRNAFIRIHES KT,
EARIAY ADC IEEHEREEXN—MrEURAIREE, TEAERETE TUKXER], 95%a7E HiRE/N
FETFAHEE.
5.2. BWHRKXKMEE
WERNNES F BT LA TRBEHNENNRAE, TaaSES KA MIRA, XEREFIHTAT
BEERSABRESSE, HARKREEL S FEENINEHRELIR. KB TIEERKESEHE TR
Yy S e
= 5-1 EBEFH
ws iR =mIME | RXE | B
Vce HNERIE(HEBERIR -0.3 6.25 v
Vin Hfth Pin AU NEEE -0.3 Vcct0.3 Vv

1. EBR Vec Mith Vss 5 BRI EIINRAIHEEIRAIHE RS L.

= 52 HRRt

s g RAE | B{u
lvee TR Vee pin FUSER (R ERIR) D 80 mA
lvss TR Vss pin B2 EBR(RHERR) @ 80 mA

FrE 10 RYsHERR 20
lioPiny . mA
Fr& 10 B9HIEBIR -20

1. HEIR Vec Mtk Vss 5 IR LIEEEIINBAIHEEIRAIHB RS L.

30/51



PY32F002B ZFSUEFRM

xR 5-3 BB

s ik 4 i =12
TsTo FiEEESEE -65 ~ +150 °C
X6 KA~ -40 ~ +85 °C
To TERESEE
X7 hRA -40 ~ +105 °C
5.3. IT{EHK
5.3.1. BRAI{EFH
*= 54 BREIESRH
Bs 24 =i =mIME | ®X(E | B
freLk AEB AHB B iR 0 24 MHz
frcLk AEE APB At hgazR 0 24 MHz
Vce FoETL/ERE 1.7 5.5 \
Vin 10 EINBE -0.3 Vee+0.3 \Y,
X6 kR -40 85 °C
Ta NBEE
X7 hRA -40 105 °C
X6 kR -40 90 °C
T —I:Iiml
’ X7 kA< -40 110 °C
53.2. LETHI{EFRH
#*= 5-5 s TIESM
s S8 =¥ =mIME | RX(E | B8
Vee EFHEZR 0 0o
tvee us/V
Vec TREERER 20 oo
5.3.3. PIERELHERISTE
* 5-6 WErREIEREF T
Bs S =¥ =IME | HBE | RX(E | B
trsTTEMPOM | ENEBRTE - 4.0 7.5 ms
G 1.5@ 1.6 1.7
VPOR/PDR R/ TESMERE
TG 1.45 1.55 1.65@
VpPDRhyst(") PDR iR - 50 mV
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) Eo | =4 BME | HBE | RXE | B
BOR_LEV[2:0]=000 (_EFHE) 1.7@ 1.8 1.9 v
BOR_LEV[2:0]=000 (TF&E) 1.6 1.7 1.8@ v
BOR_LEV[2:0]=001 (EFHE) 1.9@ 2 2.1 \Y
BOR_LEV[2:0]=001 (FF&IE) 1.8 1.9 2 v
BOR_LEV[2:0]1=010 (EFHE) 210 22 2.3 v
BOR_LEV[2:0]=010 (FF&E) 2 2.1 2.2 v
BOR_LEV[2:0]=011 (LFH5) 2.3@ 2.4 2.5 \Y;
BOR_LEV[2:0]=011 (FF&iB) 22 2.3 2.4 v
VBOR BOR F{EERE
BOR_LEV[2:0]=100 (LFHH) 2.5@) 2.6 2.7 \Y
BOR_LEV[2:0]=100 (FF&E) 2.4 25 2.6 v
BOR_LEV[2:0]=101 (LFHH) 2.7@ 2.8 2.9 Y
BOR_LEV[2:0]=101 (FI&R) 2.6 2.7 2.8 v
BOR_LEV[2:0]=110 (LFHAB) 2.9? 3 3.1 v
BOR_LEV[2:0]=110 (FB&iB) 2.8 2.9 3@ v
BOR_LEV[2:01=111 (LFHR) 3.1@ 3.2 3.3 \
BOR_LEV[2:0]=111 (TF&A 3 3.1 3.20) Y
V_BOR_hyst BOR iRis - - 100 - mV
1. ERIHRIE, AEE~FiE.
2. BUEETERER, FEEFHIIA,
5.3.4. T{EeBifiFIE
* 5-7 iI=TEI{ER
i BREIE
R
7S . . RX(E | B
RERth b 88 | BT | JMRHEIHP | FLASH sleep &
ON DISABLE 1.1 -
HSI 24 MHz mA
OFF DISABLE 0.9 -
_ ON DISABLE 160.4 -
Ipo(run) 32.768 KHz | While® | Flash
OFF DISABLE 159.6 -
LSI MA
ON ENABLE 108.3 -
32.768 KHz
OFF ENABLE 107.7 -

1. $EETEZER, FEEFFUL.
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X 5-8 sleep IRILETR

4
Bs HEEY | BXE | B
REAIHh SR IMERIEH FLASH sleep
ON DISABLE 0.8
HSI 24 MHz mA
OFF DISABLE 0.5
ON DISABLE 159.3
Iop(sleep) 32.768 KHz
OFF DISABLE 158.9
LSI HA
ON ENABLE 85.3
32.768 KHz
OFF ENABLE 84.8
1. FIEETERER, AEEFPIL.
7 5-9 stop IR
=4
Le= UEO oo iv2
s Vs RILPR = prevv BIRYE =AE By
MR 75.3
IWDG+LPTIM 1.7
lop(st 1.7~55V ON A
(stop) LPR IWDG 1.7 H
LPTIM 1.7
OFF No 1.5
1. FIEETERER, AEEFPUL.
5.3.5. {EINFEIRIUIRERA(E)
* 5-10 {RIDFEIRZCIGESAT A
7= S5 =4 HRIFH mAE | B
twusLeep | Sleep BYMREERT(E] 0.6
MR {8 Fla}sh FHITIERS, HSI(24 MHz) 64
Stop KM% YERER GRS us
twusTopP .
FER ) Flash hH4TRERE, HSI {fERRS
LPR {#E 10.6
AIER(24 M)

1. IR ERNERMIREER EFHAERFEFSRE—FIES.
2. MIEETERER, FMEEFHUL.
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5.3.6. YMEBRIEHIEISTE

5.3.6.1. 4MER(EEERIEH
£ LSE B9 bypass #&z{,(RCC_BDCR B LSEBYP &fi), & RAHMEEERBEELET(E, HBNAY 10
YESSRERT GPIO fEH,

VLSEH
90%
10%
VLSEL
& 5-1 SMNEREERTEPAT R
= 5-11 HMEBRERATEh4FIE
7= SHW RIME | HBME | RX(E | 8
fLsE_ext FEP4MNERRT o - 32.768 1000 | KHz
VLSEH HINS |HISEBEBEE 0.7*Vce - - \Y
VisEL BING KRR E - - 0.3*Vcc \/
tw(LsEH)
t NS E{ERAIRTE) 450 - - ns
W(LSEL)
trLsE)
t BN LT/ T FERYATIE] - - 50 ns
f(LSE)

1. BIRTHRIE, AEEFFUE.

5.3.6.2. JMEBIRIERRL
AL Mz 32.768 KHz HERMA/MEEIEIRES, EN AT, BAFIREBEIZRTHERLER,
HERILAER M A S s ER R IML.
& 512 HNBRESR AT

[

s S8 FHO =IME | BEBE | RX(E | B
LSE_DRIVER [1:0] = 00 - 100
LSE_DRIVER [1:0] =01 - 700 -
Iop® LSE I#E nA
LSE_DRIVER [1:0] = 10 - 1200 -
LSE_DRIVER [1:0] =11 - 1600
tsuese)® @ | [FEHAYE - - 3 - s
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1. BRAPEEIERESFIERE T HIERS HAVEEEFM.

2. EIRIHRIE, AEEFFNIE,

JEb

3. tsuese @B REEIY) R R ZAZ A ERISEIRTE), $XTRERAKISIRESNEN, FREN 1%
IRESBESBRAER
4. FEETEZER, AEEFHUE.
5.3.7. RERSIRATEHE HSI 451
= 5-13 EREImRT eI
s £ =4 mIME | HBYE | =KE | B
frsi HSI iz Ta=25°C,Vcc=3.3V 23.83@ 24 24.17@ MHz
Vec=2.0~55V
20 202)
Ta=-40~85°C
Vcc=1.7~55V
20 202)
Ta=0~85°C
Vcc=1.7~55V
-4 20)
HSI SRR EER Ta=-40~85°C
ATemp(HSI) %
24 MHz Vcc=20~55V
-2 2.5
Ta=-40~ 105 °C
Vec=1.7~55V
-2 2.5@
Ta=0~105°C
Vec=1.7~55V
-4) 2.5
Ta=-40~ 105 °C
frrim® HSI AR E 0.1 %
Drsi® sl 45 55 %
tstab(Hsl) HSI (S ERTia] 2 40 us
lopsy @ | HSI THEE 24 MHz 193 MA
1. HISIHRIE, AEEFPIL.
2. HIEETERER, AEErhliE.
5.3.8. MERMESRATEHE LS| 451
*x 5-14 WEBERSRATEFE
s 8H =4 mIME | BEBYE | ®RKX(E | $B{
fLsi LSI $iR Ta=25°C,Vcc =3.3V 31.6 33.6 KHz
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Eas) S ES mIME | BBE | RAE | B
Ta=0~105°C -10@ - 10@
Arempusy | LSHRERBERSR %
Ta=-40 ~105°C -20@ - 20
frrim® LS| RS E - - 0.2 - %
tstapesy @ | LS| F2ERTE - - 150 - us
lopsny @ LSI Ik - - 210 - nA
1. BIHRIE, REEFHUE,
2. MIEETERER, FMEEFFUE.
5.3.9. TFiizRISE
& 5-15 TrifssiFlt
s ' E S HBE | mKEY | 8
torog Page program - 1.0 15 ms
terAsE Page/sector/mass erase - 3.5 5.0 ms
Page programe - 2.1 2.9
Iop mA
Page/sector/mass erase - 2.1 2.9
1. BHRIE, REEFHUE,
3R 5-16 {FIERREIREFIEIRARR
7S S8 s RIMEY | (U
Neno e Ry Ta=-40~85°C 100 Keycle
Ta=85~105°C 10
teer HIRIRISHIR 10 Koyole Ta =55 ¢ 20 | Year
1 Kcycle Ta=55°C (-40 ~ 105°C)
1. SEETEZER, AEEFFUE,
5.3.10. EFT 4¥i%
X 5-17 EFT 454
s | E S 27 BEME | By
EFT to 10 - IEC61000-4-4 A 2 KV
EFT to Power | - IEC61000-4-4 A 4 KV

5.3.11. ESD & LU %514
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= 5-18 ESD & LU #5%

s £ 54 BENE | (U
VEsD(HBW) RSB B R (A MMEERY) ESDA/JEDEC JS-001-2017 6 KV
VEsD(com) RS IER B R (R IR BIREY) ESDA/JEDEC JS-002-2018 1 KV
VESD(MM) SRR R (T BFREY) JESD22-A115C 200 v
LU #7 Latch-Up JESD78E 200 mA

5.3.12. imO4StE
& 5-19 10 B

7S 84 E S mME | HBE | BRX(E | 8
Vin BMANSHEYEHEE Vec=1.7~55V 0.7*Vce Y%
ViL I N{REEEE X Vee=1.7~55V 0.3*Vce \Y
Vhys® B R iR E 200 mvV
likg NIRRT 1 MA
Reu B avi=El ] 30 50 70 KQ
Rep THIEERH 30 50 70 KQ
Cio® ElLEERS 5 pF

1. BIgHRIE, AEEFFUE,
& 5-20 MHEBEERY
Hs sHO M4 =IME BXE | B
lo. =20 MA, Vcc > 5.0V 0.4
VoL @ COM IOBIHEEEE | loo =8 mA, Vee 2 2.7V 0.4 v
lo. =4 mA, Vec = 1.8V 0.5
low =18 MA, Vcc > 5.0V Vce-0.6
Von @ COM IO HIHHEFEE | lon =8 mA, Vee 2 2.7V Vee—0.4 Y%
lon =4 mA, Voc = 1.8V Vce-0.5
1. 10 KB S%E 3 |E N HAIBIRS,
2. FEETEZER, AEEFFNL,
5.3.13. NRST 5|3
= 5-21 NRST EHMEH4:

s £ ES L BME | BBE | BRXE | 8l

Vin BMANSHEYHEE Vec=1.7~55V 0.7*Vee Y%
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7S S ES RME | BBE | BRAE | 8
Vi EIN{REEEEE Vcc=1.7~55V - - 0.2*Vee \%
Viyst!) HrE e RimEEE - - 300 - mV
likg NIRRT - - - 1 HA
Reu® EHieER - 30 50 70 KQ
Rep® THIEE[H - 30 50 70 KQ
Cio S|HIERES - - 5 S pF
1. EBRHRIE, REEFFUE,
5.3.14. ADC $§lt
% 5-22 ADC %54
Hs | ES =2\l HIBYE =RX{E =1y}
Iop Ih#E @1 MSPS - 300 - UA
Cin® REBREFIRIFES - \ 5 - pF
Vece=1.7~20V 1 4 8@ MHz
Fanc EEHRRT ST
Vec=2.0~55V 1 8 16 MHz
Fapc=8 MHz 0.438 - 29.94 us
" Vec=1.7~20V 3.5 - 239.5 1/Fapc
foane - Fapc=16 MHz 0.219 - 14.97 Us
Vcc=2.0~55V 3.5 - 239.5 1/Fapc
teonv® - - - 12*Tclk - -
teoc® - - - 0.5*Tclk - -
DNL®@ - - - 2 - LSB
INL® - - - +3 - LSB
Offset® | - - - 12 - LSB
L ERRHRE, AEEF A,
2. BEETHEZER, FEEFFUE,
5.3.15. LLEERISIE
& 5-23 LUIRERtFIE™
s s E S BME | BBE | RX(E | B
ViN Input voltage range - 0 - Vce-1.5 Vv
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s S ES L RME | BBE | RX(E | B
Startup time to reach propagation
tsmaRt delay specification ) ) ) > He
Output low to high - - 200
to Propagation delay ns
Output high to low - - 150
Voffset Offset error - - %5 - mV
Vhys Hysteresis No hysteresis - 0 - mV
Iop Consumption - - 70 - MA
1. BRIHRIE, REEHUE,
5.3.16. iREER=RISIE
& 5-24 [REERGEEEY
oS o BME | HBE  mXE | 8
ne V7s linearity with temperature - 1 2 °C
Avg_Slope® | Average slope 2.3 2.5 2.7 mV/°C
V3o Voltage at 30 °C (25 °C) 0.74 0.76 0.78 \%
tstart® Start-up time entering in continuous mode - 70 120 us
ts_temp ADC sampling time when reading the temperature 9 - - us
1. BIRHRIE, AEEFHUE,
2. YRETERER, FEEFFUE,
5.3.17. RESEBEFE
® 5-256 NESEHERT
s S mIME | BBE | mKE | (I
VREFINT Internal reference voltage 1.17 1.2 1.23 \%
tstart_vrefint Start time of internal reference voltage - 10 15 Vi
T coeff Temperature coefficient - - 1000 ppm/°C
Ivee Current consumption from Vcc - 12 20 MA

1. ERMHRIE, AEEFFUE,

5.3.18. ADC HESEHEIFE
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* 5-26 NESEHBERFMT

s 8H 4 =IME | HBE | RXE By
Internal 1.5 V reference
VREF15 Ta=25°C,Vcc=3.3V | 1485 1.5 1.515 \Y
voltage
T coeff Temperature coefficient | Ta=-40~ 105 °C - - 120() ppm/°C
Start time of internal ref-
tstart_VREFBUF - 10 15 Vi
erence voltage
1. HIRIHRIE, AEEFPIL.
5.3.19. COMP Wﬁﬁ%ﬁﬂﬁﬁ'ﬁ@ {ﬁ DAC)
* 5-28 NESEHERFN
s 8H 4 RIME | HBE | RAE | B8
AVabs Absolute variation - - - +0.5 LSB
tstart_VREFCMP Start time of internal reference voltage | - - 10 15 us
1. HIgIHRIE, AEEFPILH.
5.3.20. TERIESIFIE
= 5-27 ERTEFM
7= 8% =4 =IME mAE =21v]
- 1 trimMxcLK
tres(TiM) Timer resolution time
frimxcik = 24 MHz 41.667 ns
Timer external clock fre- - - frimxcLk/2
fexT MHz
quency on CH1 to CH4 frimxcLk = 24 MHz - 12
ResTiv Timer resolution TIM1/14 - 16 bit
- 1 65536 triMxcLk
tcounTeER 16-bit counter clock period
frimxcLk = 24 MHz 0.041667 2730 us
= 5-28 LPTIM 434 (A$hisei® LSI)
FRs5: PRESC[2:0] =B mAHHE == v}
/1 0 0.0305 1998.848
12 1 0.0610 3997.696
14 2 0.1221 8001.9456 ms
/8 3 0.2441 15997.3376
/16 4 0.4883 32001.2288
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b gl PRESC[2:0] m/visthi{E EAimth{E =1}
132 5 0.9766 64002.4576
164 6 1.9531 127998.3616
/128 7 3.9063 256003.2768
2R 5-29 IWDG #5143t LSI)
s PR[2:0] B/viEthi(E RXimt(E B3
/4 0 0.122 499.712
/8 1 0.244 999.424
116 2 0.488 1998.848
132 3 0.976 3997.696 ms
/64 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 BEIEOSIE
12C #[7#E 12C-bus specification and user manual FJZE3k :
B Standard-mode (Sm): 100 Kbit/s
B Fast-mode (Fm): 400 Kbit/s
RTFPERIRIHARIE, BIIRR 1°C INRIRIEMRVECE, FH 1°C CLK SRR AT FREKAISR/IME,
x 5-30 &/ 12C CLK $i=R
B 88 it BME | B
Standard-mode 2
fizccLkming | Minimum 12C CLK frequency MHz
Fast-mode 9
12C SDA 1 SCL EMJEBEHIEIKINEE, S TE&R.
& 5-31 12C EiKeSRHE
s & =IME BXE | 8
- Limiting duration of spikes suppressed by the filter (Spikers 50 260 s

shorter than the limiting duration are suppressed)
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5.3.21.2. BB{FIMEIEO SPI 451

% 5-32 SPI #51%

s S8 54 BME | BXKIE | B
Master mode - 12
fsck . .
SPI clock frequency Tx Datasize = 16bit MHz
1/te(sck) Slave mode - - - 6
Rx Datasize = 16bit
trsck) SPI clock rise and fall N
) Capacitive load: C = 15 pF - 6 ns
tiisck) time
tsu(nss) NSS setup time Slave mode, presc = 2 2Tpclk - ns
thnss) NSS hold time Slave mode, presc = 2 2Tpclk - ns
tw(sckH) . )
SCK high and low time Master mode, presc = 2 Tpclk -2 | Tpclkk+1 | ns
tw(sckL)
tsuqvy _ _ Master mode 1 -
Data input setup time ns
tsu(s) Slave mode 3 -
thovi) _ ) Master mode 5 -
Data input hold time ns
th(s) Slave mode 2 -
ta(so) Data output access time Slave mode 0 3Tpclk ns
tdis(s0) Data output disable time Slave mode, presc = 2 2Tpclk - ns
tv(so) Data output valid time Slave mode 0 20 ns
tvimo) Data output valid time Master mode (after enable edge) - 5 ns
th(so) . Slave mode 2 -
Data output hold time ns
th(mo) Master mode 1 -
SPI slave input clock
DuCy(SCK) Slave mode 45 55 %
duty cycle
NSS input
Teescr Thoss)
e To ovssr—>] (€ Twsom —> ‘ > T —
CPHA=0 |
N CPOL=0
= |
z
S CPHA=0
CPOL=1 ‘
e Lacsor €Ty (scx) — j!*T‘(.\m—P j‘ Tuismy, > s MOJ
MISO output First bit OUT Next bits OUT Last bit OUT »—
Thesny
TeunP—
MOSI input First bit IN Next bits IN Last bit IN
5-2 SPI B E-slave mode and CPHA=0
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NSS input \ ‘
e Tesw ——> HTM\SS)*’%
| | —Tesen P '

€Ty s> (€ Twiscrn — |
CPHA=1 o —\I
. CPOL=0 i !
= ' |
2, | i
= ' |
= — |
2 CPHA=1 4/—\—
CPOL=1
<_>1msmi f—Ty(scr)—> Tysor— Tuo e T < M‘W
MISO output S First bit OUT Next bits OUT Last bit OUT S
Ty sn> Thesn
MOST input First bit IN Next bits IN Last bit IN
5-3 SPI BfFFEl-slave mode and CPHA=1
NSS input
CPHA=0
- CPOL=0 \
=1
(=N
5
S | cpia=0 E—
CPOL=1
CPHA=1 / *\
- CPOL=0
=
j=¥
=
S | opast \ 4/
CPOL=1 .
oo L Tusem
b Tutser)
MISO input MSB N BIT6 IN LSB IN
MOSI output MSB OUT BIT1 OUT LSB OUT
(dvon, | Thowien|

5-4 SPI BYFFE-master mode
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6. FTIERE

6.1. QFN20 &R

TOP VIEW SIDE VIEW
- D
20
Pin1 Te
2

l
|
1
|
1
|
|
S |
|
|
i
|
1
|
1
!
E

|

“ x
BOTTOM VIEW
gy Common Dimensions
{Unit of Meagure=millimeters)
r— Nd ———= Symbol Min Typ Max
U U U LU U A 0.450 0.500 0.550
Al 0.000 0.020 0.050
) (- b 0.150 0.200 0.250
| D) o2 ' & 0.127REF
2 — D 2.900 3.000 3.100
] i D2 1.600 1700 1.800
2 ) (
_.TJ 1 E 2.900 3.000 3.100
£z — -

) ¥ = E2 1.600 1.700 1.800

( ﬂ ﬂ ﬂ m & 0.400BSC

” | Md 1800BSC

. |_ JbL Ne 1.600BSC
L 0.300 0.350 0.400
h 0.250 0.300 0.350

Mote: 1. Dimensions are not to scale

HJ“ TITLE DRAWING NO. REV
) Puya QFN20L 3x3X0.50-0.4PITCH POD QRPD-0054 1.0
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6.2. TSSOP20 H&ER~T

—— A

=7
e—— | | —md
Common Dimensions
(Unit of Measure=millimeters)

Symbol Min Typ Max
“ A - - 1.200
< it D—mmy  © A1 0.050 - 0.150
i A2 0.800 1.000 1.050
&Z@ZLEE':EIZHZIQ% b 200 |- 0280
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

8 0 | - | s°

Note: 1.Dimensions are not to scale

TITLE DRAWING NO. REV
m Puya TSSOP20 POD QRPD-0043 1.0
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QFN16 #ERT

TOP VIEW SIDE VIEW
D
16 |
in1 — |
Pin1 1 ~o |
: |
|
—_, e ——————— -! ———————— — w

|
|
|
|

& <

BOTTOM VIEW
P Common Dimensions

(Unit of Measure=millimeters)

Nd mbol i
: Syl Min Typ Max
[ J U | U U A 0.700 0.750 0.800
i Al 0.000 0.020 0.050
) | ( b 0.180 0.240 0.300
ﬂ,z ¢ 0.203REF
2 __:_)__ _____ l_ _____;_ D 2.900 3.000 3.100
N
2 ) | w C D2 1.600 1.700 1.800
_.Q_j | { E 2.900 3.000 3.100
) < | ( o
P } E2 1.600 1.700 1.800
1
ﬂ ﬂ | ﬂ ﬂ e 0.500BSC
. Nd 1.500BSC
16
I.eJ 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 1.0
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6.4. SOPl6 fHI#ERT

E1
E

T

b A7 -
e [, =

-

Al —d bw—

Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max
'\ }\_—J, .
Al 010 025
o
A2 1.30
b 031 051
c 0.10 0.25
D 9.80 10.20
E 5.80 6.20
E1 3.80 420
¢ e 1.27BSC
L 040 127
L L1 1.05REF
L1 8 0 8°
h 0.25 0.50
Note: Dimensions are not to scale.
TITLE DRAWING NO. REV
H.’Y’) PUYA SOP16 (150mil) POD QRPD-0001 1.1
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6.5.

SOP14 FER

- | ——— =
oy F—————————— =

— D —
|
RS
IRinimin AT
LJ L | L | L }
=
/ = Common Dimensions
I Y } (Unit of Measure=millimeters)
J\ )kz% Symbol Min Typ Max
A - 1.75
[&]
Al 0.10 - 0.25
A2 1.35 - 1.55
b 0.35 - 0.50
c 0.19 - 0.25
D 8.50 B 8.70
E 5.80 - 6.20
& EA 3.80 i 4.00
% e 1.27BSC
L[ L 0.40 - 0.80
et — | ] ——] 2] 0 - 8°
h 0.30 o 0.50
Note: Dimensions are not to scale.
m TITLE DRAWING NO. REV
) PUYA SOP14 (150mil) POD QRPD-0071 1.0
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6.6. SOPSHER

-

(®]

El

iy
e}

-

-

]

_
o /)
L:_

L [«
e
b
L1
Common Dimensions
(Unit of Measure=millimeters)
— D —
Symbol Min Typ Max
A - - 2.150
) ) Al 0.050 - 0.250
< <

l C :|=I:|=|: 7 i‘ A2 1.700 - 1.900
— — b 0.310 - 0.510
l c 0.150 - 0.250
. 5.130 5.230 5.330
7.800 7.900 8.000
El 5.180 5.280 5.380

e - 1.270 -
L 0.500 . 0.800

L1 - 1.310 .

0 0 - 8°

Note: 1. Dimensions are not to scale

H’“ TITLE DRAWING NO. REV
) Puya SOP8(208MIL) POD QRPD-0005 1.0

49/51



PY32F002B ZFSUEFRM

7. TEER

Example:

PY 32 F 028 F1 5 S 6 @ _x_
Company —|_ —‘7

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 =24Kbytes

Package

U=QFN
P = TSSOP
S=SOP

Temperature range

6 =-40C to +85°C
7 =-40C to +105C

Options

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

TU = Tube Packing

blank = tray packing
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8.RAH S

W& B E#fiER |
V1.0 2024.03.08 bR
1. FIEEIE: PY32F002BAW15S7/PY32F002BD15S7/PY32F002BL15S7
V1.1 2024.03.27 N
2. EB#k 5-32 SPI 45t
V1.2 2024.04.02 1. $i% QFN16 it

PUY)

Puya Semiconductor Co., Ltd.

A ]
ERESREBROBIRAT (LITER: "Puya” ) {REBEH. MIE. 158, (83 Puya F=@/siASERINF], MARBITIER. FBFRIE
TERERE - RAVERATERER.
Puya PR KiET SRATAYHEE RIS THER,
RIS Puya PSS IERAIESE, RNERTHECEEESE=/7/"mLA, Puya MEHIRSSIFERIE~mEBEHIRE.
Puya FEIAR FEARIRFAHIBARE SR /T U AT,
Puya PRI E, EEEMSHAMET—E, Puya MM REYHIRIERETL.
{HEHA Puya 8 Puya iRRNERSFHEE BRI, FEEmEiRS BRI NESBREENMT.
RIS RRAHERRIRATRHEE.

EEESAEBROBIRAT - RERBNF
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