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1. @7
PY32F003 R isiz428 R EE e 32 i7 ARM® Cortex®-M0+ 1%, ZHETLIEBEIR MCU, E“rﬁ)\‘.%“
1A 64 Kbytes flash #1 8 Kbytes SRAM 7728, o LIEME 32 MHz, B8 ARTIRERIZIFT
NFEERRSZER 12C. SPI. USART &iEifINE, 1 Eﬁ 12 i ADC, 54 16 \[iERTES, LAK 2 E%tbisz%&
PY32F003 &5z HIzsi TIERESBE9-40°C ~ 85°C, T{EB/EBRE 1.7V ~5.5V, AR sleep
stop KT LIEED, ATLUBEARRAYEKINFER A,
PY32F003 ZAHizHssiElTF 2N EnS, fluiiEHles. FRRRE. PCIMER. R FI GPS¥&. T
Mg zzE3
% 1-1 PY32F003 TSSOP20 &= Gl % R 44k
e PY32F003F | PY32F0 | PY32F0 | PY32F0 | PY32F0 | PY32F0 | PY32F0 | PY32F0
18P /-E | 03F16P | 03F14P | 03F26P | 03F36P | 03F48P | 03F56P | 03F68P
Flash memory
(Kbyte) 64 32 16 32 32 64 32 64
SRAM (Kbyte) 8 4 2 4 4 8 4 8
=45 H
R 1 (16-bit)
Bs
BERxER .
— o 4 (16-bit)
= | (EERE .
AYES
SysTick 1
Watchdog 2
SPI 1
-
B c 1
H USART 2
DMA 3ch
RTC Yes
BRI 18
ADC jBiE%]
8+2 9+2 6+2 6+2 7+2 10+2
(GMEB + PIER)
e 2
BT 32 MHz
T1EERE 1.7~55V

& TSSOP20
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% 1-2 PY32F003 QFN20/SOP20 ZFIIF= SRkl B 4H4iE

shig PY32F003F1 | PY32F003F1 | PY32F003F1 | PY32F003F2 | PY32F003F1 | PY32F003F1
6U 7U 8u 6U 4U 8S
Flash
memory 32 48 64 32 16 64
(Kbyte)
SRAM
Kbyte) 4 6 8 4 2 8
=y
R 1 (16-bit)
SRS
J\E ]
&= Az 4 (16-bit)
. SRS
H\
{ERIhFE
2| 1
TERTEE
SysTick 1
Watch- >
dog
#&| SPI 1
SIGS 1
| USART 2
DMA 3ch
RTC Yes
BRRwO 18
ADC BBy
(9MEB + I 8+2 5+2 8+2 8+2
&B)
Ebiseg 2
BT 32 MHz
T{EEBIE 1.7~55V
e QFN20 SOP20
=% 1-3 PY32F003 MSOP10 / SOP16 A= R 4S1E
IME PY32F003A18N PY32F003W16S / -E PY32F003W18S
Flash memory (Kbyte) 64 32 64
SRAM (Kbyte) 8 4 8
SR ERES 1 (16-bit)
1B FAERTES 4 (16-bit)
ERT RS {EIAEERTEE 1
SysTick 1
Watchdog 2
SPI 1
EifRa 12C 1
USART 2
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Img

PY32F003A18N

PY32F003W16S / -E

PY32F003W18S

DMA

3ch

RTC

Yes

EAiRA

14

ADC j@iE%]

(HNEB + ER)

5+2

10+2

P

R

24MHz

32MHz

TArEB/E

1.7-55V

EES

MSOP10

SOP16

2% 1-4 PY32F003 DFN8 / SOP8 Z5IF= %! B 45 4E

g

PY32F003L2
4D

PY32F003L2
6D

PY32F003L2
8D

PY32F003L1
6S

PY32F003L1
8S

PY32F003L2
8S

Flash
memory

(Kbyte)

16

32

64

32

64

64

SRAM
Kbyte)

BRE
Ve

1 (16-bit)

BRE
iNEE

4 (16-bit)

{ERD0#%
TERTRS

SysTick

Watch-
dog

SPI

12C

M| USART

PRk N (R

DMA

3ch

RTC

Yes

&8 A ]

ADC i@iE%]

GNEB+ A
#B)

4+2

ties

RN

24MHz

TFEBE

1.7-55V

EDES

DFNB8(3*2)

SOP8
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SWCLK
SWDIO SWD -ﬁﬁ —
<i:l>{ m D:> Flash Memory Voltage

o I VoD [l Regulator ‘|
cPU ®
CORTEX-MO+ g Va0 «— vee
3 veea —j vee
frnpe= 32MHz 3 vee —
= SUPERVISION

NVIC ‘

" SRAM
10PORT :l"OR /BOR
PVD PVD_IN

Filter —— NRST
HEHE
glElg
HHE
o M4 =
@ > HSE OSC_IN
H a8 b |
P8 a CRC w:‘:> RCC - osc_out
= Reset! & clock control
PF
INT_CTRL System and peripheral
clocks, System reset
x| CH1~CH4, BKIN,
CHlN"'CﬂZN, ETR as AF
| | | CH1~CH3, ETR
from peripherals S-AHB TO S-APB ‘ as AF
M M CH1 as AF
IN+
IN- | CH1, CHIN
out > BKIN as AF
|
8xIN IN1,ETR as AF

<):> <):>—> 1Hz Out as AF

RX,TX,RTS,CTS,

adv-S

CK as AF
MOSI,MISO,SCK<:: RX,TX,RTS,CTS,
NSS as AF CK as AF

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

& 1-1 THEERIR
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2.1

2.1.

2.2.

2.3.

BE ik

Arm® Cortex®-MO0+ #%

Arm® Cortex®- MO+ 22— iZRIBRATUN AIRIHIIN IR 32 i Arm Cortex 43888, BEAFFARA
R T BENFL, 8iE:

m EER, ZTEINRE

BRI, TREET

m EENNEEES

Cortex-MO+ 4MERRRE 32 (A%, EFAIVFEME, 792 KinvkRDEFSEN. ERETEE
(EERKRRIIESEM ZURTIRTT, RUSRGIEEY, SSREHRESS, BHT 32 (2t E
FERERsditeae, bUEh 8 7FN 16 fifizHss B A E=IIBEE.

Cortex-MO+ 5S—MRENKEFUTEHIRR(NVIC) RERES.

=h#ss

FEERL SRAM, 18T bytes (81) . half-word (16 {if) & word (32 i) AIFGZAIIIE]
SRAM,
FRE&RK Flash, 82N AREIYIEXIEER/Y:
B Main flash Xi, BESNEREFMBFEE
B Information Xi%, 4 KBytes, BEIELTERD
— Option bytes
— UID bytes

— System memory

X4 Flash main memory RY{F4PELFELAT LR -

B read protection(RDP), BALERESMEBETIAIA],

B wrtie protection (WRP) =, LABSIEAEENSERIE (HTEFFMEsEE PCROREL) . B
PSRRI R/ 4 Kbytes,

m  Option byte 5{RiF, €I JRIRHHRIT.

Boot iR

1&Bid BOOTO pin #1 boot EE&E{iZ nBOOT1 (fFHLF Option bytes ) , AlEE=FARNENEIR,
WTFERFN:
% 2-1 Boot &

Boot mode configuration

nBOOT1 bit BOOTO pin

Mode

X 0 %82 Main flash {ERBEIX

1 1 %42 System memory {EABEIX

0 1 1555 SRAM {EREEIX
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Boot loader F2FFFHETE System memory, FFEIT USART T Flash 12/

2.4. BHERESR

CPU oG BNARRATESNER A HSI 8 MHz, TERERFIE TR LAEFTECE R AT HEA R SRt ¢
R, TLASERA SRS

B —/4/8/16/22.12/24 MHz B EC BN EPEFEEE HSI RTHp,
B —32.768 KHz SJECERIAIER LSI A4,

M 4~ 32 MHz HSE Bt§h, FHERLMERE CSS THEEHN HSE, 408 CSS fail, BBttt R %
BI¥P79 HSI, HSISERMIKAEE. BT CPU NMI HREF4E,

AHB B e] AR F RSS90, APB B e]LAET AHB BJ$919550, AHB 0 APB B $iSREE A
32 MHz,

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

LSIRC to IWDG,
32kHz >
LSl

to RTC

RTCS to PWR

v

To AHB bus, core, memory and DMA
FCLK Cortex free-running clock

AHB
»— PRESC
/1, 2..512

vy

To Cortex system timer

(sl t APB )
MCO SYSCLK presc |PCLK  ToAPB periphrals
—="—{1n.128 | e el
|Hse |

HSE

HSI

PCLK
HSIRC | 1 to LPTIM
24MHz LS| .

PCLK

to COMP
LSC
HSIDIV PCLK
SC_OUT|| HSE HSISYS hs to ADC
4~32MHz HSE | | SYSCLK
DOSC_IN Clock LSl If(APB prescaler=1) x1,
detector else x2
TIM_PCLK
=+
& 2-1 RERTEhEEaE

2.5. BREER

2.5.1. HIFIEE
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VCCA VCCA domain
\ ADC \ \ COMP \
\ LS \ \ HSI \
°
FLASH
VDD domain
VCC domain
PDR
vee| | VR VDDe CPU Core/Digital Peripherals
BG PVD
VDbl ‘ RTC ‘ ‘ I0_CTRL ‘
PMU
‘ IWDG ‘ ‘ LPTIMER ‘
veeo VCCIO domain
VDDA 10 Ring ‘ PWR_Acon ‘ ‘ RCC_Acon ‘
@ VDDP
PWR_CRI[18] .
— VDDA
2-2 BBFIEE]
7= 2-2 BBFiEE
wmsS | BiE HiRE ik
BEBEEREERACHIZMEEIR, BEMBER: SPoEIIE
1 Vce 1.7V~55V
Egﬂ
LEREPDIEIMESMERE, KRBT Vee PAD (tBANGITEH
2 Veea 1.7V~55V ad

F3IR PAD) .

3 Vecio 1.7V~55V 4510 f#E, BT Vec PAD

RET VREYEH, AR AMERBIEBE. SRAM
B, 3 MRALEERT, il 1.2V, S stop U, 1RiE
®HEE, ATLAR MREE LPR (8, HRIBREEER
ELPREHE 12 VEE 10V,

4 Vop 1.2V/1.0V£10%

2.5.2. HjElEE

252.1. ETFHE( (POR/PDR)
IRt Power on reset (POR) /Power down reset (PDR) #&bR, A HiRMt EBRFITESN.,
IZIERAERTMRI N TEMRIF LI,

252.2. RESfI (BOR)
[&T POR/PDR#4p, ASCILY BOR (brown out reset) , BOR {XEILUEIT option byte, #{T{EREN
KIAERE.
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2 BOR #iF A, BOR HYS{ERJLAEID Option byte #HTIEE, H EFHFN TGN mERAT LAHK ERIRES
%0

vee 4

VBORRS
VBORF8

VBORR7

————————————————————————————————————————————————————————————— VBORF7

VBORR6
VBORF6

VBORRS5
VBORF5

VBORR4
VBORF4

VBORR3

""""""""""""""""""""" VBORF3
VBORR2 |- e

VBORF2

VBORRL |-
VBORF1

(V1o ] 35 S

VPDR

v

tRSTTEMP >

Reset with BOR off
tRSTTEMPO« »

Reset with BOR on
(VBORS VBOR1)

——————————————————— POR/BOR rising thresholds
——————————————————— PDR/BOR falling thresholds

2-3 POR/PDR/BOR [5}{&

25.2.3. BEERN (PVD)
Programmable Voltage detector (PVD) #RIREJLARRAGI Voc BBIR (BAJLAGN PB7 5(RPRYEE
E) | USTBISHERHTERE. X VeemTHERT PVD BNRRT, FAERISAIRR,
IZEEERERES) EXTIHY line 16, BURTF EXTI line 16 LFHFIERECE, 2 Ve EFHBIT PVD RO
W, & Voo BRI PVD RURIIARLAT, F=4rhllf, EHRMiRSERT BRI TESRY

shutdown {£5%,

vCC
A
VPVDRX R
Configurable
hysteresis
VPVDFx v
PVD output

2-4 PVD {8
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2.5.3.

254.

2.6.

2.6.1.

2.6.2.

2.7.

2.8.

FERTIER

SRR EBEE TS
B MR (Main regulator) & HIEEIZI PRSI RS TIE.
B LPR (low power regulator) 7t stop #z{T, REERINFEANERE.

{EIDFEAR

CRELESRETEAZI, B 2 MEFEER:

m  Sleep mode: CPU E3#XiA] (NVIC, SysTick FIF) , IMRATLAECEAGRIFTIE. (BIXR
FREMR TIERUIER, R TIRERERANZER)

B Stop mode: IZEH T SRAM FIZFERRINSERIF, HSIF HSE X7, VDD & FAEROIERAY
BT ER#{=4E, GPIO, PVD, COMP output, RTC 1 LPTIM BJLAIRER stop &=,

=117}
THMRITFREN, S5 BREMARSS,
RS

PR RIELA T MBI Fr=2k

m _TES{ (POR/PDR)
m  XEEfI (BOR)

RREN

HFEELUTESR, FFERREN:
NRST pin 9S4
BOEREL(WWDG)
RZETHER(WDG)
SYSRESETREQ ¥%{4E11
option byte load £{i (OBL)
BiESI (POR/PDR. BOR)

BB ARL GPIO

B GPIO HALARSEE Y (push-pull 8% open drain) , #A (floating, pull-up/down,
analog) , YMREFEINEE, BIENFISESE /10 OB EINEE.

DMA

BEEFERTE(DMA) SRR IMRANF g < [Aa & iRt R < B S R SR .
DMA iz#l288 3 &£ DVA BiE, BFRBERREERE 1 PEESMINIIFERLIINER. DMA
Rl DMA IBKRRYhERS, ATMIESD DMAIEREIIER.
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2.9.

2.9.1.

2.9.2.

DMA SZHHEINE SR EIE, iHR 7 St RA g PR iniT R E T A,

BN EEHEREETRNEY DVMATEK, S BEEEFE RN, XETEBE Rk
&,

DMA B]AFEESME:SPI, 12C, USART, A TIMx iHATE8(F&T TIM14 1 LPTIM)F] ADC,

R

PY32F003 if8id Cortex-MO+4LIBRRAIERAIK B PHTZHIZR (NVIC)FI— M R Rl SRR (EXTI)
ARSI,

RIS NVIC

NVIC 2 Cortex-M0+ QMESENEREFES 1P, NVIC AJLLMESEEAMRSESMBAI NMI (e Rk ehiT)
FOET FRNEBRIT, LA Cortex-MO+ NEBRE. NVIC 12T RIEAMASCRETE.,

SLEEEEZIOS NVIC NRERES AR T RIS AFER PRTIRS FIRR(SR)/EsIZBRIER. ISR
AEFE—NEERTP, FHEE NVIC I— P Eiibit, EHTH ISR RSt ERRERENF
BEREEN ISR FEH/M.

INRESHITRNPIEHRE, MERATRAOPEEHRIFESFELN, HEERNERTHRAIFET
SMHBESMIBN., S—MAUTRAER (tail-chaining) . ZIN—NEMERAY ISRIRER, AER
E—MNERAEITRRAY ISR, BRI AU ERL RS F A EEREE. XD TER, 25
RS,

NVIC 45t :

m {EEERT A RTALIE

B4 RFRTRER

B 37 14 NMI ARl

B STEF 32 NAI RS NIRRT

B X 10 Cortex-MO+ B&

B SRR TR TR AR R

B ZRFREHE(tail-chaining) il

B EHRRRERER

¥ R EXTI

EXTUEMN T IEYIRSEHRORIEN, FELIEREM stop HEzUMREERS 4 IRAE S,
EXTIzHz8E 5 MBE, BEiERE 161~ GPIO, 11 PVDHIH, 24 COMP i, LUK RTCHI
LPTIM I&f8(55. H9 GPIO, PVD, COMP BJLAECE EFHA. TREIGEXUERMA. 2@ GPIO 55
BHERESEEN EXTI0~15 EE,

B EXTI line #BRTLUBIE S 178132 5.

EXTI $zI28 T LARSIRLY P SRR B HARS AORK,
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EXTI #5HIE8 RIS FEsiEE NS, BMERE stop BT, AIEEEMNE IR RAEIE thasIR BNk
EERYSKIR, EeE RIS eIy GPIO A1Z44,

2.10. {R#LEHIES ADC

OHEA 11 12 A7 SARADC, ZIRRHEERS 10 MERUERE

REREE.

BBEAERER AT LIRENRIR. EEE

16 (EESFaAT.

&1l watchdog FeFMN RIS MAREEL T AP EXSEEREE.
ADC SE T (RS TiETT, AIBRIGRIRAIINFRE.

TESRRELEER, SEHR4EER, ELRAEIREETR, 18H watchdog A %EHREE R B H IR ERT =4 PBTEK.

2.11. LLEREE(COMP)

B S RIEALLILEE (general purpose comparators) COMP, tBRILAS timer B&E—HS(ER.
v R BT LA AN T 5EFE -

B FEEIESHR, FERIFERIREETRE

m EHESED

B H53RE timer B9 PWM BiHIERERT, Cycle by cycle BIERiz=HIEIEE

2.11.1. COMP 4514

B BNURESEEARENESERMA, LSRG EIRE

ZI& 1/0 pin

FEJE Ve

IREERkEEAYE

WESEBEMEL D EREN 3 MEUE (14, 1/2, 3/4)

BiRTIRERIECE
BIYRIERIIREFNINFE
A LAGERER) 1/0 B timer BYBIAE A

OCREF_CLRE4 (cycle by cycle RIEEift=H])
FRE PWM shutdown BIRIZE

&, BiE 8 MNREER 2 4

3. NESEN, BRI aE AxITFhY

B> COMP EBHIF=4RES], BIFSHRMEINFERTC (sleep 7 stop &3) AINREE (BT EXTI)

2.12. EEW=E

PY32F003 A EIERS 2R AU FERATR :

= 2-3 TERTEEYS M
E i Timer VA= AR fissh | DMA | iESR/LbENEE || BibMad
SR EREE TIM1 16 {31 +. 1~65536 | g% 4 3
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E 5] Timer fRIEE s E figd | DMA | #R/tbEnEE | BEiMad
T,
FRoaXg ST
£,
TIM3 16-f37 T, 1~65536 | SziF 4
B FAERT 28 FROEXTF
TIM14 16-1i i 1~65536 - 1
TIM16,TIM17 | 161 i 1~65536 | i 1 1
2.12.1. SRENEE

2.12.2.

2.12.2.1.

2.12.2.2.

BREREE (TIM1) H 16 (KA RES NI B ahdcalit 8E88m. BrLRIESMIASR,

B BAGES (BAFER) BKTKENE, SEFERERY (bR, wil PWM, HEXiE

AHE# PWM)

TIM1 B84F 4 MRZBE, FE:

LI TUN =27

R

B PWM=4E (BEHEFPOIITTHER)

B BRI

SNR TIML EEEAIMER 16 (ithdes, MEERS TIMx iHTESERAMS . WRECEN 16 i1 PWM

RERE, WEBLAEFIEESI(0-100%).,

£ MCU debug 18\, TIM1 FJLUARESIHEL,

EEHEREZEMEN timer FF4HE, B TIM1 AJLABE Y e88ETIse SEABITRTES—RT(E, LASCI

EL S,

TIM1 3235 DMA T8,

BREES

TIM3

m TIM3ERERRZH 16 (A RIEDIMRRIKENRY 16 (LB NERTIHEEREK. BE 4 MR
BE, SMETRABEREELR, PWMEE Rk PER AT,

B TIM3 EJLAUBE AT EEEEIIRES TIML —RT(F.

B TIM3 3t DMA IhgE,

B TIM3EEBAIRIER (B E)RIGHESTIEFHEM 13 3 ERMEIERES.

B 7£ MCU debug #&3{, TIM3 AJLUREEITEL.

TIM14

B EFAERER TIM14 A JRIEFDSREEARENRY 16 (U B ahdeaiiT#MEstank.

B TIM14 B2F 1/ MECEERTRANERAEIR, PWM SiE BikiER .

16/67



PY32F003 & 51 %4 F it

2.12.2.3.

2.12.3.

2.12.4.

2.12.5.

2.12.6.

2.13.

B 7£ MCU debug #&=,, TIM14 BJLURES L.

TIM16/TIM17

® TIM16 #1 TIM17 ] RAEFRSRERARENAY 16 (U B ahaca it #Aastank.

B TIM16/TIM17 B8 1 MEZIBERTMARRAELER, PWM siZ EpkhE=iEn .
B TIM16/TIM17 EEHFEXNELME.

m  TIM16/TIM17 37$5 DMA ThAE,

B 7 MCU debug #&z{, TIM16/TIM17 afLUGRESHEL.

{RINFEERTER

B LPTIM7 16 (UM Eit4iEs, Ba 3{Ufininss. RFFRIRITEL

®m LPTIMBJLABEES stop E{IREER,

B 7£ MCU debug &=, LPTIM aJLUREEIHEVE.

IWDG

m SRR T Independent watchdog (f&FR IWDG) , ZIEREEESRERF. IIFHEHR
RGBSR, IWDG RIFHRREB TR BIERAITIREREL, FEHEERAZEERT
timeout (BRIt A RAE(I.

B |WDG H LSI2{tae, XHERMEERIH Fail, tBERIFTIE,

B IWDG RIESHE watchdog fEAENAZIMIIRZIIE, HETRSAIRT R EFREMREIAIN
F.

m & option byte Y=, BILAERE IWDG FR4HER,

B IWDG 2 stop IRAYIREETR, LASRATSIEER stop &,

B 7£ MCU debug t2=,, IWDG BJLUGRESHEUE.

WWDG

REABOE REETFT D 7 M TTITEEE, FTLARERERIE!T. JHIAEES, SILMEA—

NEIIREMERS. HEETA APB RH#(PCLK), TEETRERTEES], THEIBERILATE MCU de-

bug &I MRS,

SysTick timer

SysTick IS8 & JBTEIHRER S (RTOS) |, (BthaLABIEiERIE FitEEs.

SysTick 44
2 IR
B BIEERE

B HERICE] O BRI (RIRRR)

SERIEIEP RTC

SCRYRI SRR — MR AERTRE. RTCIESIAE—HIEEITEENTTHEES, HAEMKUEET, nliRHad
PHBAVIIEE, EXUHERRET SRR E R FSRAIAI AR HER,
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B RTC S IRREERS 2208 32 (R RiEiT 445,

B RTC IHEEERENRRILAA LS, BJLMES stop IREER,
B RTC AJLASAREpehly, #ohirflasti-hr (RIFER) .
B RTC 3Z#HJH calibration,

B 7£ MCU debug t&x(, RTC AJLUKRESIHEL,

2.14. 1’C 0

I2C(inter-integrated circuit)/ R ZeE IEERIEHIREFIERT 1°C Bk, BIRHESENINEE, &HIFTE 1°C
REFFERINE. ). EFETF. SFRE (Sm) . RIE (Fm) .
12C 4t
B Slave #1 master &z},
m ZEHUIRE: ATLUM master, tETLA slave
B SOEREETRE
ST (Sm) : Bik 100 kHz

—  HUEER, (Fm) : &L 400 kHz
®  {EJ9 Master

— 774 Clock

—  Start ] Stop AF=4
m  {EAslave

—  OIYRTERY 12C HElta

—  Stop ZAYRI

7 (USRS

BRI (General call)

KSR

—  REERIETRERL

—  FHERSEAIRSL

—  12C busy ¥r&fsL
B RSN
— Master arbitration loss
—  MhbEUEERIER ACK failure
—  Start/Stop iR
—  Overrun/Underrun(F$$HIKINRE disable)
BISAYRT SRR IRE
B DMA BEIHIEAFT5 buffer
LYy =LV
AR IR RE

2.15. BHRESREWARZE USART
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PY32F003,&2NUSART, 2\ haE=e—3L.
BRRLZRLWRURER(USARTIRM T —MRIENGESFERTUARENRZ RS B TEUES VAR
BZETENTHIERE. USARTFHIAD SRR R ESIRME DEITRITERIERE,
EXFRSRMBENENTREARE, SEITSAESEE.
X FRFEERATERG,
[FRSE TR ENDMAS T, AL ESIREE.
USARTHSME:
EWTRLBE
NRZ tRESU
AIECE 16 {Ha#E 8 TR, IEIEREMNHASBENRIEY
RIEFIZIH BRI RERTE, &eiX 4.5 Mbit/s
BRI
ARTIENSIRIKE 8 e 9 i
AEEERNEL (15F 241)
ESERA A E S E AR T EE
BAZEI Timif
IR SZRY AR R RE AL
TR
&S DMA E il RIXFTs
AR
— X buffer &
— &% buffer =
— (&R
B S{EREOET
—  RIEREGRI
— YRR TR
B ERSHIFETR
— CTSHZs
— RESFSET
—  RIXTER
— BWEUESESHE
—  RNRELEH
— AR
—  MHER
— IRSRME
—  IEEEIR
m ZAIEESEE
—  WNERHBHEARUCES, RHANERIIE
B MEFEEREXIRE: BRSNS
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2.16.

2.17.

BITFIMEIEDO SPI

PY32F003&& 11 SPI,

EBITIMEEO(SPRIFS A S/MNRREUFNT. £XNT. BIRPRISBTHIVERE. HEAOTLE

BCEREERER, FHAMEBMNIRERALBEIT(SCK), EOXREUZERES T,
SPIFFIEINT

Master & slave &1

3 NI RZEH

2 HHENTRLSER (BXNEEELZE)

2 BT RPER (TN AEIESL)

8 \EE 16 \(EHIMIEE

xR

8 NERBIFEMDINRE (FAJ fPCLK/4)

MIEZURE (BK7 fPCLK/4)

FRAFMEI I AR R 3T NSS BT F/MBERTAIEESHEE
Bl JmiRYRT SRR I RIAE AL

AIYRFERYEEEIN, MSB RS LSB 1281

AR PHTHIE ARIEF RS

SPI BZITIRSIRE

Motorola &z,

BIEF SRS E Lo =N U k=4

2 NE& DMA 8889 32 fif Rx #1 Tx FIFOs

SWD

ARM SWD#O T8 OVEIR TE&EEZIPY32F003,
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3.5IHEcE

PAS

PA6
PA7
VSS
PA12

PA2

PA3
PA4
VSS
PB2

< O N <o O
<< < < <
A a a oo
uuduuld
o o o N~ ©
N - - - -
0
D 1 15 — PF2-NRST
D 2 14 O PF1
o 3 QFN20 13 O PFO
D 4 12 O PF4
P 5 11 d PB7
Exposed pad
©o~ o o 9
nnnnan s
00 0w o
O o oM
S % % o o
o <
— -
< <
o a

3-1 QFN20 Pinout1 PY32F003F 1xU

'_
0
4
=
S I s
oo o o o
Jguouuu
o O 0 N~ ©
N d «d «d
0
D 1 15  PB8
D 2 14 O PF4
> 3 QFN20 13 ] PBY
5 4 12  PBs
D 5 11 d PB4
Exposed pad
© ~ © o 8§
nnnnan | s
Q @ 2 oV
o < g
> 855
o<
o
< <
o a

[&] 3-2 QFN20 Pinout2 PY32F003F2xU
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VSS

PA12

VCC

N I B N

PA13-SWD

10

TSSOP20

20

19

18

17

16

15

14

13

12

11

PA1

PAO

PF2-NRST

PF1

PFO

PF4

PB7

PB6

PB5

UuououoguguouoounUtdU

PA14-SWC

[&] 3-3 TSSOP20 Pinoutl PY32F003F1xP / -E

PA3 ]
PA4
PAS5 ]
PA6 ]
PA7
PB1 ]
VSS ]

PB2 [

vee &

PA12 ]

1

2

3

4

5
6

7

8
9

10

TSSOP20

20

19

18

17

16
15

14

13

12

11

[ PA2
[ PAL
1 PAO
[ PF2-NRST

= PF1

1 PFO
1 PF4
1 PB3
1 PAL4-SWC

[ PA13-SWD

3-4 TSSOP20 Pinout2 PY32F003F2xP

PAL ]
PA2
PA3 ]
PA4 ]
PFo ]
PA7 ]
VSS ]
PB2 ]
vee ™

PA12

10

TSSOP20

20

19

18

17

16
15

14

13

12

11

[ PAO
[ PF2-NRST
1 PF4
1 PB7
1 PB6
1 PB5
PB4
— PB3
1 PA14-SWC

[ PA13-SWD

3-5 TSSOP20 Pinout3 PY32F003F3xP
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PF1 ]
PA2/PF2-NRST ]
PA3 ]
PA4 ]
PBO
PB1
VSS ]
PB2 ]
vce &

PA9 []

10

TSSOP20

20

19

18

17

16

15

14

13

12

11

—1 PFO

1 PA7

1 PA13-SWD
1 PA14-SWC
1 PB4

1 PB3

1 PA15

1 PA12

1 PALl

1 PA10

[E] 3-6 TSSOP20 Pinout4 PY32F003F4xP

PA2 ]
PA3 ]
PA4 ]
PAS5 ]
PA6 [
PA7
VSS
PB2 ]
vee O

PA13-SWD

10

TSSOP20

20

19

18

17

16
15

14

13

12

11

1 PAL
1 PF3
1 PF2-NRST
1 PF1
—1 PFO
1 PF4
—1PB8
1 PB6
—1PB5

1 PA14-SWC

[&] 3-7 TSSOP20 Pinout5 PY32F003F5xP

VvCC

VSS

PB1

PA10

PA11l

PA12

PA14-SWC

PA13-SWD

PBO

I I I A B A N

PAS5

10

TSSOP20

20

19

18

17

16
15

14

13

12

11

PA7
PA6
PA4
PA3
PA2
PA1
PAO
PF2-NRST

PF1

guonouououobobtugd

PFO

3-8 TSSOP20 Pinout6 PY32F003F6xP
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PA4
PA5
PAG6
PA7
PBO
PB1
VSS
PB2
VCC

I I Y O N B N A

PA12

20
19
18
17
16
15

SOP20

14
13

© 00 N o g A W N P

12

=
o

11

PAL
PAO
PF2-NRST
PF1
PFO
PA2
PA3
PF4
PA14-SWC

ooy uoubououoin0dd

PA13-SWD

[&] 3-9 SOP20 Pinoutl PY32F003F1xS

VSS ]
PA12
PA13-SWD [
PF1/PA14-SWC ]
PFO/PF2-NRST [
PAO ]

PA1 ]

PA2 ]

1 16

2 15

3 14
(o]

4 o 13
o

5 12
0p]

6 11

7 10

8 9

—vCce
—IPB1
—IPBO
—IPA7
—IPA6
—IPAS
—IPA4

—1pA3

[E] 3-10 SOP16 Pinout1 PY32F003W1xS / -E

vee
PA12/PA13-SWD []
PB6/PA14-SWC []
pA4 [

PA3 ]

MSOP10

IAAN
L 1pA2
L 1pAl
L 1pA0
1 PF2-NRST

[ 3-11 MSOP10 PY32F003A1xN

vee [
PAO [
PAL|
PA2 |

A W N P

~ DFN8
‘Exposed pad
VSS

;"] PB5

"} PA14-SWC/PB6
71 PA13-SWD/PA10
7] PBO/PF2-NRST

g o N

3-12 DFN8(3*2) PY32F003L2xD
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vee [ ]2 8] vss
PAO D 2 Q 7 :] PB5/PA14-SWC
par[_|3 8 6|_] Pato/pA13-SWD

PA2 D 4 5:] PBO/PF2-NRST

3-13 SOP8 PY32F003L1xS

vee (]t s|_] vss

pro[_|2 Q© 7[ ] Pe7/PALa-sWC
par[_|3 8 6|__] pato/PA13-SWD
PA2 D 4 5:] PBO/PF2-NRST

3-14 SOP8 PY32F003L2xS

%= 3-1 SIHEXRIATEFTS

St s EX
S Supply pin
N G Ground pin
eSS I/0 | Input/output pin
NC | X
» COM | IEE 5 Vim[, HEARIUMAN@IHINEE
uﬁ.ﬁué:é:*@ RST RSRSTT) - o L
SiimO, REEIELLREHE, AsdFEmNRHINEE
Notes PRIFEHIREE, ARMEIROSFESMZEAMNZE, EAZF=RTEMA
T SFThee BT GPIOX_AFR 1781612 MIThAE
<]
BONTheE BHINE 17 B IRk FReRITNEE
2 3-2 QFN20/TSSOP20/SOP20 3 |HIE N
ESECE it iwOINEE
— AN (90] < Lo ©
| | W || W -
e =lalzlala = e 2 & |3
(V1 e &y g ab
2128|818 8/8/88 1 0| O |c| SMmee | M0k
(9] (9] (9] 0 0 0 @] 3 -JE
Ol Clun|lnlunlun|lun|lun|lwn < “
FlF|F|F|F]|F
PFO- USART2_RX
it é 5 é (13 i (15 OSC_IN- | 10 CN? TIM14 CH1 | OSC_IN
(PFO) USARTL_RX
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=i

imCILhEE

QFN20 F1

QFN20 F2

TSSOP20 F1

TSSOP20 F2 |y,

o
TSSOP20 F3 g

TSSOP20 F4 e

TSSOP20 F5

TSSOP20 F6

SOP20 F1

=7

=)

k|

L

&

Notes

SHEE

BiFInzh&E

USART2_TX

12C_SDA

PF1-
0SC_OUT-

(PF1)

IO

USART2_TX

USART1_TX

USART2_RX

12C_SCL

SP1_NSS

TIM14_CH1

OSsC_ou

PF2-NRST

IO

RST

MCO

USART2_RX

NRST

PF3

I/O

USART1_TX

USART2_TX

RTC_OUT

SPI1_NSS

TIM3_CH3

COMP2_|
NP

PAO

IO

USART1_CTS

USART2_CTS

COMP1_OUT

TIM1_CH3

TIM1_CHIN

SPI1_MISO

USART2_TX

IR_OUT

ADC_INO
COMP1_|
NM

=

=

=

PA1

I/O

SPI1_SCK

USART1_RTS

USARTZ2_RTS

EVENTOUT

SPI1_MOSI

USART2_RX

TIM1_CH4

TIM1_CH2N

MCO

ADC_IN1
COMP1_|
NP

PA2

I/O

SPI1_MOSI

USART1_TX

USART2_TX

COMP2_OUT

SPI1_SCK

TIM3_CH1

12C_SDA

ADC_IN2
COMP2_|
NM

=

PA3

IO

USART1_RX

USARTZ2_RX
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=i

imCILhEE

QFN20 F1

QFN20 F2

TSSOP20 F1

TSSOP20 F2 |y,

o
TSSOP20 F3 g

TSSOP20 F4 e

TSSOP20 F5

TSSOP20 F6

SOP20 F1

=7

=)

k|

L

&

Notes

SHEE

BiFInzh&E

EVENTOUT

SPI1_MOSI

TIM1_CH1

12C_SCL

ADC_IN3
COMP2_|
NP

PA4

IO

SPI1_NSS

USART1_CK

TIM14_CH1

USART2_CK

ENENTOUT

RTC_OUT

TIM3_CH3

USART2_TX

ADC_IN4

PAS5

I/0

SPI1_SCK

LPTIM_ETR

EVENTOUT

TIM3_CH2

USARTZ2_RX

MCO

ADC_IN5

=

PAG

I/O

SPI1_MISO

TIM3_CH1

TIM1_BKIN

TIM16_CH1

COMP1_OUT

USART1_CK

RTC_OUT

ADC_ING

PA7

I/O

SPI1_MOSI

TIM3_CH2

TIM1_CHIN

TIM14_CH1

TIM17_CH1

EVENTOUT

COMP2_OUT

USART1_TX

USART2_TX

12C_SDA

SPI1_MISO

ADC_IN7

PBO

I/O

SPI1_NSS

TIM3_CH3

TIM1_CH2N

EVENTOUT

COMP1_OUT

ADC_INS
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=i

imCILhEE

QFN20 F1

QFN20 F2

TSSOP20 F1

TSSOP20 F2 |y,

o
TSSOP20 F3 g

TSSOP20 F4 e

TSSOP20 F5

TSSOP20 F6

SOP20 F1

=7

=)

k|

L

Notes

SHEE

BiFInzh&E

o]

D

w

PB1

IO

TIM14_CH1

TIM3_CH4

TIM1_CH3N

EVENTOUT

ADC_IN9
COMP1_|
NM

Vss

Ground

PB2

IO

USART1_RX

USARTZ2_RX

COMP1_|
NP

Vce

Digital power supply

PA8

I/O

USART1_CK

TIM1_CH1

USART2_CK

MCO

EVENTOUT

USART1_RX

USARTZ2_RX

SPI1_MOSI

12C_SCL

PA9

I/O

USART1_TX

TIM1_CH2

MCO

12C_SCL

EVENTOUT

12C_SDA

TIM1_BK

SPI1_SCK

USART1_RX

0SC320
uT

=

PA10

IO

USART1_RX

TIM1_CH3

TIM17_BKIN

USART2_RX

12C_SDA

EVENTOUT

12C_SCL

SPI1_NSS

USART1_TX

IR_OUT

0OS32IN

PAl1l

I/O

SPI1_MISO

USART1_CTS

TIM1_CH4

EVENTOUT

USART2_CTS
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=i

imCILhEE

QFN20 F1

QFN20 F2

TSSOP20 F1

TSSOP20 F2 |y,

o
TSSOP20 F3 g

TSSOP20 F4 e

TSSOP20 F5

TSSOP20 F6

SOP20 F1

=7

=)

k|

L

&

Notes

SHEE

BiFInzh&E

12C_SCL

COMP1_OUT

PA12

I/0

SPI1_MOSI

USART1_RTS

TIM1_ETR

USARTZ2_RTS

EVENTOUT

12C_SDA

COMP2_OUT

=

=

=

PA13(SWDIO
)

I/O

SWDIO

IR_OUT

EVENTOUT

SPI1_MISO

TIM1_CH2

USART1_RX

MCO

=

=

=

=

=

=

PA14(SWCL
K)

I/O

SWCLK

USART1_TX

USART2_TX

EVENTOUT

MCO

PA15

IO

SPI1_NSS

USART1_RX

USART2_RX

EVENTOUT

=

=

=

PB3

I/O

SPI1_SCK

TIM1_CH2

USART1_RTS

USARTZ2_RTS

EVENTOUT

COMP2_|
NM

=

PB4

IO

SPI1_MISO

TIM3_CH1

USART2_CTS

USART1_CTS

TIM17_BKIN

EVENTOUT

COMP2_|
NP

PB5

I/O

SPI1_MOSI

TIM3_CH2

TIM16_BKIN

USART2_CK

USART1_CK
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9
H

_1
&
i3

imCILhEE

QFN20 F1
QFN20 F2
TSSOP20 F1
TSSOP20 F2 |y,
TSSOP20 F3

ke *K 1
E{M O O
i &

SHEE BiFInzh&E

TSSOP20 F4 e
TSSOP20 F5
TSSOP20 F6
SOP20 F1
&
Notes

LPTIM_IN1
COMP1_OUT

USARTL_TX
TIM1_CH3
TIM16_CH1N
A I PB6 uo | © USART2_TX CO'\N"EZ—'
12C_SCL
LPTIM_ETR
EVENTOUT

=

USART1_RX
TIM17_CHIN | compa |
B PB7 o USART2_RX NM
’C SDA PVD_IN
EVENTOUT

-
[EEN
[EEN

- - PF4-BOOTO | I/0O - BOOTO

TIM16_CH1
12C1_SCL
USART2_TX

EVENTOUT
EESEE PBS o | €O COMPL_I

4 M USART1_TX NP
12C_SDA
TIM17_CH1
IR_OUT

4 - - Vss S Ground

% 3-3 MSOP10/SOP16 3 |HIEN

SOP16 W1
MSOP10 P1

imCIThAEE

(mE S
&

{17

a
Notes

SHEe BININEE

=
(=Y
o

VSS S Ground

SPI1_MOSI
USART1_RTS
TIM1_ETR
PA12 /0 | com = -
USART2_RTS
EVENTOUT

12C_SDA
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o

i

b5

1]

SOP16 W1

MSOP10 P1

{173

mE S

&

Notes

IwCILhEE

SHmee

BINzNAE

COMP2_OUT

PA13(SWDIO)

IO

COM

)

SWDIO

IR_OUT

EVENTOUT

SPI1_MISO

TIM1_CH2

USART1_RX

MCO

PF1-OSC_OUT- (PF1)

IO

COM

(4)

USART2_TX

USART1_TX

USART2_RX

12C_SCL

SP1_NSS

TIM14_CH

0SC_OuUT

PA14(SWCLK)

IO

COM

(2)(4)

SWCLK

USART1_TX

USART2_TX

EVENTOUT

MCO

PB6

IO

COM

(4)

USART1_TX

TIM1_CH3

TIM16_CHIN

USART2_TX

12C_SCL

LPTIM_ETR

EVENTOUT

COMP2_INP

PFO-OSC_IN- (PFO)

IO

COM

(4)

USART2_RX

TIM14_CH1

USART1_RX

USART2_TX

12C_SDA

OSC_IN

PF2-NRST

I/O

RST

«IC))

MCO

USART2_RX

NRST

PAO

I}

COM

USART1_CTS

USART2_CTS

COMP1_OUT

TIM1_CH3

TIM1_CHIN

SPI1_MISO

USART2_TX

IR_OUT

ADC_INO
COMP1_INM

PAl

I/O

COM

SPI1_SCK
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SOP16 W1

MSOP10 P1

{173

mE S

&

Notes

IwCILhEE

SHmee

BINzNAE

USART1_RTS

USARTZ2_RTS

EVENTOUT

SPI1_MOSI

USART2_RX

TIM1_CH4

TIM1_CH2N

MCO

COMP1_INP
ADC_IN1

PA2

I/O

COM

SPI1_MOSI

USART1_TX

USART2_TX

COMP2_OUT

SPI1_SCK

TIM3_CH1

12C_SDA

COMP2_INM
ADC_IN2

PA3

I/O

COM

USART1_RX

USART2_RX

EVENTOUT

SPI1_MOSI

TIM1_CH1

12C_SCL

COMP2_INP
ADC_IN3

10

PA4

IO

COM

SPI1_NSS

USART1_CK

TIM14_CH1

USART2_CK

ENENTOUT

RTC_OUT

TIM3_CHS3

USART2_TX

ADC_IN4

11

PAS5

I/O

COM

SPI1_SCK

LPTIM_ETR

EVENTOUT

TIM3_CH2

USART2_RX

MCO

ADC_IN5

12

PA6

IO

COM

SPI1_MISO

TIM3_CH1

TIM1_BKIN

TIM16_CH1

EVENTOUT

COMP1_OUT

USART1_CK

ADC_IN6
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SOP16 W1

MSOP10 P1

{173

mES:S
&

Notes

IwCILhEE

SHmee

BINzNAE

RTC_OUT

13

PA7

/O | COM

SPI1_MOSI

TIM3_CH2

TIM1_CHI1N

TIM14_CH1

TIM17_CH1

EVENTOUT

COMP2_OUT

USART1_TX

USART2_TX

12C_SDA

SPI1_MISO

ADC_IN7

14

PBO

/O | COM

SPI1_NSS

TIM3_CH3

TIM1_CH2N

EVENTOUT

COMP1_OUT

ADC_IN8

15

PB1

/O | COM

TIM14_CH1

TIM3_CH4

TIM1_CHS3N

EVENTOUT

COMP1_INM
ADC_IN9

16

VCC

Digital power supply

% 3-4 DFN8 3|HIEN.

ERE S

{172

i WE S

A%

Notes

b

SHEE

BinNIN&E

| DFN8L2

VCC

Digital power supply

PAO

I/0

COM

USART1_CTS

COMP1_OUT

TIM1_CHS3

TIM1_CHIN

SPI1_MISO

IR_OUT

ADC_INO
COMP1_INM

PA1

I/0

COM

SPI1_SCK

USART1_RTS

EVENTOUT

SPI1_MOSI

TIM1_CH4

COMP1_INP
ADC_IN1
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=7

W ES ]

Notes

ImCILhEE

SHEE

i/

TIM1_CH2N

MCO

PA2

I/O

COM

SPI1_MOSI

USART1_TX

COMP2_OUT

SPI1_SCK

TIM3_CH1

12C_SDA

COMP2_INM
ADC_IN2

PF2-NRST

I/O

RST

(1) (4)

MCO

NRST

PBO

I/0

COM

(4)

SPI1_NSS

TIM3_CHS3

TIM1_CH2N

EVENTOUT

COMP1_OUT

ADC_IN8

PA10

1/0

COM

4)

USART1_RX

TIM1_CH3

TIM17_BKIN

12C_SDA

EVENTOUT

12C_SCL

SPI1_NSS

USART1_TX

IR_OUT

OS32IN

PA13(SWDIO)

I/0

COM

(2) (4)

SWDIO

IR_OUT

EVENTOUT

SPI1_MISO

TIM1_CH2

USART1_RX

MCO

PA14(SWCLK)

I/0

COM

(2) (4)

SWCLK

USART1_TX

EVENTOUT

MCO

PB6

1/0

COM

(4)

USART1_TX

TIM1_CH3

TIM16_CHIN

12C_SCL

LPTIM_ETR

EVENTOUT

COMP2_INP

PB5

I/0

COM_L

SPI1_MOSI

TIM3_CH2

TIM16_BKIN

34/67



PY32F003 £ 154 it

ImCILhEE

DFEN8 L2

=7 SHEE i/

o i
&
Notes

USART1_CK
LPTIM_IN1
COMP1_OUT

% 3-5 SOP8 B|HIENX

o
i3

imCILhEE

b Ea .

ie ie
a=

Notes

SHpeE BINzNEE

~ |SOP8 L1| ¥t
~ |soPs L2| I

VCC S Digital power supply

USART1_CTS
COMP1_OUT
TIM1_CH3
TIM1_CHIN
SPI1_MISO
IR_OUT

ADC_INO
COMPL_INM

PAO I/O COM

SPI1_SCK
USART1_RTS
EVENTOUT
SPI1_MOSI
TIM1_CH4
TIM1_CH2N
MCO

COMP1_INP

PA1 /0 ADC_iN1

COM

SPI1_MOSI
USARTL_TX
SPI1_SCK
TIM3_CH1
12C_SDA

PA2 I/0 COM ADC_IN2

PF2-NRST I/O RST MCO NRST

(1) (4)

SPI1_NSS
TIM3_CH3
TIM1_CH2N
EVENTOUT
COMP1_OUT

PBO /0 COM (4) ADC_IN8

USART1_RX
TIM1_CH3
TIM17_BKIN
12C_SDA
EVENTOUT
12C_SCL
SPI1_NSS
USART1_TX

PA10 110 COoM (4)
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SOPS L1| M

sops L2| K&

gfu

ImCILhaE

Notes

SHpaE

BINzNEE

IR_OUT

PA13(SWDIO)

I/0

COM

SWDIO

IR_OUT

EVENTOUT

(2) (4)

SPI1_MISO

TIM1_CH2

USART1_RX

MCO

PA14(SWCLK)

I/O

COM

SWCLK

USARTL_TX

(2) (4)

EVENTOUT

MCO

PB5

IO

COM_L

SPI1_MOSI

TIM3_CH2

TIM16_BKIN

(4)

USART1_CK

LPTIM_IN1

COMP1_OUT

PB7

I/O

COM_L

USART1_RX

TIM17_CHI1N

4)

USART2_RX

12C_SDA

EVENTOUT

COMP2_INM
PVD_IN

VSS

S

Digital power supply

1. % PF2 2k#E NRST i@ option bytes 1T E.

2. 8fifF, PA13F]PAL4 A pin #XECE S SWDIO #1 SWCLK AF IhgE, RIEMERLRAEME. FEERHT
RIFERE#ALE.
3. PF4-BOOTO BUASIFBINGT, HTHhIfERE.
4. A 10 w5 IHER— pin i), E—RERECEBETES— 101wA, BRI 10 BIAFEE
filte=l (MODEy[1:0] /9 0B11) ,

3.1. im0 A SHINEEIRES
% 3-6 im A SRTHEEIRGY
| AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
- USART1_CTS - - USART2_CTS - - COMP1_OUT
PAO AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- USART2_TX SPI1_MISO - - TIM1_CH3 TIM1_CHIN IR_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAl SPI1_SCK USART1_RTS - - USART2_RTS - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
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- USART2 RX | SPI1_MOSI - - TIML CH4 | TIM1_CH2N MCO
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
pay | SPILMOSI | USARTIL TX - - USART2_TX - - COMP2_OUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - SPI1_SCK - 12C_SDA TIM3_CH1 - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA3 - USARTL_RX - - USART2_RX - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - SPI1_MOSI - 12C_SCL TIM1_CH1 - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
pas | SPILNSS | USARTL CK - - TIM14 CH1 | USART2_CK - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- USART2_TX - - - TIM3_CH3 - RTC_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
pas |_SPILSCK - - - - LPTIM1_ETR - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- USART2_RX - - - TIM3_CH2 3 MCO
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
pag |-SPILMISO TIM3_CH1 TIM1_BKIN - - TIM16_CH1 - COMP1_OUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_CK - - - - - - RTC_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
pa7 | SPILMOSI TIM3_CH2 TIM1_CHIN - TIM14_CH1 TIM17_CH1 | EVENTOUT | COMP2_OUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USARTL_TX | USART2 TX | SPIL_MISO - 12C_SDA = - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAG - USART1_CK TIML_CH1 - USART2_CK MCO - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1 RX | USART2 RX | SPI1_MOSI - l2C_sCL - - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAg - USART1_TX TIML_CH2 - USART2_TX MCO 12C_ScCL EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USARTL_RX - SPI1_SCK - [2C_SDA TIML_BKIN - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAL - USARTL_RX TIM1_CH3 s USART2_RX | TIM17 BKIN | I°C_SDA EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USARTL_TX - SPI1_NSS - 12C_SCL - - -
AL AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI1_MISO | USART1 CTS | TIM1_CH4 - USART2_CTS | EVENTOUT I2C_SCL | COMP1_OUT
AL AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI1_MOSI | USARTL RTS | TIM1 ETR - USART2_RTS | EVENTOUT [2C_SDA | COMP2_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
bAL3 SWDIO IR_OUT - - - - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_RX - SPI1_MISO - - TIML_CH2 - MCO
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
ol SWCLK USARTL TX - - USART2_TX - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - - - - - - MCO
DAL AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI1_NSS | USARTL_RX - - USART2_RX - - EVENTOUT
3.2. i®0A B EAINEEIRST
% 3-7 im[ B S ATHACIRSY
" m AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBO | SPI1_NSS TIM3_CH3 | TIM1_CH2N - - EVENTOUT - COMT—OU
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PB1 AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
TIM14_CH1 TIM3_CH4 TIM1_CH3N - - - - EVENTOUT
pBD AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
USART1_RX - - USART2_RX - - - -
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PB3 SPI1_SCK TIM1_CH2 - USART1 RTS | USART2 RTS - - EVENTOUT
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PB4 SPI1_MISO TIM3_CH1 - USART1 _CTS | USART2 CTS | TIM17 BKIN - EVENTOUT
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBS SPI1_MOSI TIM3_CH2 TIM16_BKIN USART1_CK USART2_CK LPTIM_IN1 - COMT—OU
PB6 AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
USART1 TX | TIM1_CH3 | TIM16_CHIN - USART2_TX LPTIM_ETR I2C_SCL EVENTOUT
PB7 AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
USART1_RX - TIM17_CHIN - USART2_RX - I2C_SDA EVENTOUT
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
P8 - - TIM16_CH1 - USART2_TX - I2C_SCL EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_TX - - - 12C_SDA TIM17_CH1 - IR_OUT
3.3. w0 F SAINEEM ST
% 3-8 w1 F S FAThRERRET
=0 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
- - TIM14 CH1 - USART2_RX - - -
PF0-OSC_IN AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1 RX | USART2_TX - . I2C_SDA - - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
- - - - USART2_TX - - -
PF1_OSC_OUT AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USARTL_TX USART2_RX | SPI1_NSS - 12C_SCL TIle_CH - -
PE2NRST AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
- - - - USART2_RX - MCO -
AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PE3 USART1_TX - - - USART2_TX - - -
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - SPI1_NSS - TIM3_CH3 - RTC_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PF4-BOOTO
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4. {F1if =5 iR 54

OXFFFF FFFF
ARM Cortex MO+
0xE000 0000 Intemal periphrals
Block 6
om0 0000 poRT | G0
Block 5
0x4002 63FF
0xA000 0000 AHB
0x4002 0000
Block 4
0x4001 5BFF
APB
0x8000 0000 0x4001 0000
Block 3 0x4000 A7TFF
APB
0x6000 0000 0x4000 0000
Block 2 OXLFFF FFFF
) Reserved
Periphrals Ox1FFF 1000
0x4000 0000 FEEEEL OX1FFF OF80
Factory config. bytes OXLFFF OF00
Block 1 Option bytes OX1FFF OES0
uib OXLFFF OE00
0x2000 0000 RAM System memory
OXLFFF 0000
Block 0 0x0800 FFFF
Code Main flash
0X0000 0000 0x0800 0000
Main flash/ 0x0000 FFFF
System flash/
Addressable space RAM 0x0000 0000
4-1 TFhE=RIRGY
3 4-1 Trfifi=sitbit
Type Boundary Address Size Memory Area Description
0x2000 2000-0x3FFF FFFF 512 MBytes Reserved
SRAN BRI, SRAM B
NCIF BX
0x2000 0000-0x2000 1FFF 8 KBytes SRAM . >
K79 8 kBytes
Ox1FFF 1000-Ox1FFF FFFF | 4 KBytes Reserved
Ox1FFF OF80-0x1FFF OFFF 128 Bytes Reserved
FHHSI triming £0E.
Code | Ox1FFF OF00-Ox1FFF OF7F | 128 Bytes Factory config . J .
flash SR AECES L
Ox1FFF OE80-0x1FFF OEFF | 128 Bytes Option bytes option bytes
Ox1FFF OEOQO-Ox1FFF OE7F | 128 Bytes uiD Unigue ID
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Type Boundary Address Size Memory Area Description
Ox1FFF 0000-Ox1FFF ODFF | 3.5 KBytes System memory 1234 boot loader
0x0800 8000-0x1FFE FFFF | 384 MBytes Reserved
0x0800 0000-0x0800 FFFF 64 KBytes Main flash memory
0x0001 0000-0x07FF FFFF 8 MBytes Reserved

HR4E Boot BCEILHE:
1) Main flash
0x0000 0000-0x0000 7FFF 64 KBytes memory

2) System memory

3) SRAM

_iAZS[E]BR Ox1FFF OEQ0-Ox1FFF OE7F #b, EHRWREN reserved 98], TR TER(E, 1£80, B

=4 response error,

& 4-2 MRS Fasttblt
Bus Boundary Address Size Peripheral
0xEO00 0000-0XxEQQOF FFFF | 1 Mbytes MO+
0x5000 1800-0x5FFF FFFF | 256 MBytes Reserved®
0x5000 1400-0x5000 17FF 1 KBytes GPIOF
0x5000 1000-0x5000 13FF 1 KBytes Reserved
IOPORT | 0x5000 0C00-0x5000 OFFF | 1 Kbytes Reserved
0x5000 0800-0x5000 OBFF 1 Kbytes Reserved
0x5000 0400-0x5000 07FF 1 Kbytes GPIOB
0x5000 0000-0x5000 03FF 1 Kbytes GPIOA
0x4002 3400-0x4FFF FFFF | - Reserved
0x4002 300C-0x4002 33FF Reserved
1 Kbytes
0x4002 3000-0x4002 3008 CRC
0x4002 2400-0x4002 2FFF - Reserved
0x4002 2124-0x4002 23FF Reserved
1 KBytes
0x4002 2000-0x4002 2120 Flash
0x4002 1C00-0x4002 1FFF | 3 KBytes Reserved
0x4002 1888-0x4002 1BFF Reserved
AHB 1 Kbytes
0x4002 1800-0x4002 1884 yt EXTIl @
0x4002 1400-0x4002 17FF 1 Kbytes Reserved
0x4002 1064-0x4002 13FF Reserved
i 1 KBytes
0x4002 1000-0x4002 1060 RCC (2
0x4002 0C00-0x4002 OFFF 1 KBytes Reserved
0x4002 0040-0x4002 03FF Reserved
1 KBytes
0x4002 0000-0x4002 003C DMA
0x4001 5C00-0x4001 FFFF | 32 KBytes Reserved
0x4001 5880-0x4001 5BFF Reserved
1 KBytes
0x4001 5800-0x4001 587F DBG
APB 0x4001 4C00-0x4001 57FF | 3 KBytes Reserved
0x4001 4850-0x4001 4BFF Reserved
1 KBytes
0x4001 4800-0x4001 484C TIM17
0x4001 4450-0x4001 47FF 1 KBytes Reserved
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Bus Boundary Address Size Peripheral
0x4001 4400-0x4001 404C TIM16
0x4001 3C00-0x4001 43FF | 2 KBytes Reserved
0x4001 381C-0x4001 3BFF Reserved

1 KBytes
0x4001 3800-0x4001 3018 USART1
0x4001 3400-0x4001 37FF 1 Kbytes 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 1 Kbytes Reserved
0x4001 270C-0x4001 27FF Reserved
1 Kbytes
0x4001 2400-0x4001 2708 ADC
0x4001 0400-0x4001 23FF 8 Kbytes Reserved
0x4001 0220-0x4001 03FF Reserved
0x4001 0200-0x4001 021F 1 KBytes COMP1 and COMP2
0x4001 0000-0x4001 01FF SYSCFG
0x4000 B400-0x4000 FFFF 19 KBytes Reserved
0x4000 B000-0x4000 B3FF | 1 KBytes Reserved
0x4000 8400-0x4000 AFFF 11 KBytes Reserved
0x4000 8000-0x4000 83FF 1 KBytes Reserved
0x4000 7C28-0x4000 7FFF Reserved
1 KBytes
0x4000 7C00-0x4000 7C24 LPTIM
0x4000 7400-0x4000 7BFF 2 KBytes Reserved
0x4000 7018-0x4000 73FF Reserved
i 1 KBytes
0x4000 7000-0x4000 7014 PWR @
0x4000 5800-0x4000 6FFF 6 KBytes Reserved
0x4000 5434-0x4000 57FF Reserved
1 KBytes
0x4000 5400-0x4000 5430 1°C
0x4000 4800-0x4000 53FF 3 KBytes Reserved
0x4000 441C-0x4000 47FF Reserved
1 KBytes
0x4000 4400-0x4000 4418 USART2
0x4000 3C00-0x4000 43FF 1 KBytes Reserved
0x4000 3800-0x4000 3BFF 1 KBytes Reserved
0x4000 3400-0x4000 37FF 1 KBytes Reserved
0x4000 3014-0x4000 33FF Reserved
1 KBytes
0x4000 3000-0x4000 0010 IWDG
0x4000 2C0C-0x4000 2FFF Reserved
1 KBytes
0x4000 2C00-0x4000 2C08 WWDG
0x4000 2830-0x4000 2BFF Reserved
0x4000 2800-0x4000 282C | L KBytes RTC ®
0x4000 2400-0x4000 27FF 1 KBytes Reserved
0x4000 2054-0x4000 23FF Reserved
1 KBytes
0x4000 2000-0x4000 0050 TIM14
0x4000 1800-0x4000 1FFF 2 KBytes Reserved
0x4000 1400-0x4000 17FF 1 KBytes Reserved
0x4000 1000-0x4000 13FF 1 KBytes Reserved
0x4000 0800-0x4000 OFFF 2 KBytes Reserved
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Bus Boundary Address Size Peripheral
0x4000 0450-0x4000 07FF Reserved
1 Kbytes
0x4000 0400-0x4000 044C TIM3
0x4000 0000-0x4000 O3FF 1 KBytes Reserved

3% AHB #R7iF 8 Reserved RUitEHEZSIE], TEGR(E, =R 0, B4 hardfault; APBFRFEA
Reserved fYitEttzS|E), ToiESEE, EEIN 0, AEF=4 hardfault,

MIZHF 32 (=i1a), RS,

MIZHF 32 (=ipla), IRSFFinia.
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5. BS5IE

5.1. MWidsFRM
PRI, FSHIRBERR Ves R,

5.1.1. EIVEMRXE

BRAEKSSAIRER, BEENERE Ta=25°C Fl Ta=Tamay NEHTATE R EFURTEE, RIEESRIARIER

SRR, HEEEE IR MARIRIVEMEAE.

BETRETOERORSMER. RIHAEISIZSHREE, REE-PRHITUR, SIFISREX

HESETHRNLN, BEYERNSER=EINERE.

5.1.2. HBYE

BRAESTRINEE, HBSUREERT Ta=25°C 1 Vcc=3.3 V, XEFEENAFEHESFRITNI,
EARUAY ADC BEHERBI N —MRERAORE, EEERETE NUXER], 95%8EHiRE/N
FEFEHEHEE.

5.2. BYWRATHEE

IERIMES H EBIS LA RS B EXE, &

BEAZRREDF,

(NP =}
Be=~F

B RARIRIAR, XBEREFIHTAT
HABREELRME T MERITHRERERIR. KA T/FERKERG TR

WS A RIS
%= 5-1 BRI
#s ik B BAE gt
Vee SNEBEALEERR 03 6.25 v
ViN Eifth Pin BB E 0.3 Veet0.3 v
1. YR Voo Flith Vs 3| BN RBIMB AN R4 L,
%52 Bl
i fii BAE | @
fvee R Vee pin BOAEBT(BLRTRRIR)® 100
fuss FitH Vss pin HUAEB(FHHERT) O 100 "
oo COM 10 HURIHERR 20
FF 10 AOHIEBRE 20

1. EBIR Vec#0ih Vss 5| InSE R EIINBRIF RN RE L.
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& 5-3 imEkHE

s iR #E Bafy
Tste e EESE -65~+150 °C
To TIEEETEE -40~+85 °C

5.3. T{E&H

5.3.1. BREIFESRHE

* 5-4 BREIIERM
9= 84 =i =IME mAE By
freLk 8 AHB RFehiiER 0 32 MHz
fecLk K8 APB BfthsiieR 0 32 MHz
Vce FETVERE 1.7 55 \Y
VIN 10 BINEEE -0.3 Vcc+0.3 V
Ta INERE -40 85 oC
T V=] -40 90 °C
5.3.2. ETHIFERHE
% 5-5 LR TIE&MH
7= 88 =14 =IME =AE ==1v]
Vee EFHESR 0 o
tvee us/V
Vce TREEXR 20 1)
5.3.3. PIERERAN LVD =EHFM
7 5-6 NEREMIEIIFHT
s 8% 4 =IME BIENE mAE ==}
trsTTEMPOWM SNEERE 4.0 7.5 ms
5 1.50@ 1.60 1.70 Vv
VPOR/PDR POR/PDR E\5{E
TS 1.45® 1.55 1.65@ Vv
5 1.70@ 1.80 1.90 Vv
VBoR1 BOR [{E 1
TG 1.60 1.70 1.80@ Vv
VEeoRr2 BOR [H|{& 2 EHA 1.90@ 2.00 2.10 V
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s 8H =4 =IME BIRY(E mAE =212
AN 1.80 1.90 2.002 Vv
5 2.10@ 2.20 2.30 V
VBOR3 BOR [#{& 3
&L 2.00 2.10 2.20@) Vv
5 2.302 2.40 2.50 Vv
VBor4 BOR [R{E 4
&L 2.20 2.30 2.40@) Vv
X 5 2.50@ 2.60 2.70 Vv
VBoRs BOR [®{E 5
&L 2.40 250 2.60@) Vv
5 2.70@ 2.80 2.90 V
VBORS BOR [#{E 6
TG 2.60 2.70 2.80@ V
5 2.90@ 3.00 3.10 V
VBOR? BOR [®{E 7
TE 2.80 2.90 3.00@ V
. 5 3.10@ 3.20 3.30 V
VEoRs BOR [S}{& 8
TG 3.00 3.10 3.20@ V
A 1.70@) 1.80 1.90 Vv
Vpvbo PVD [{E O
D 1.60 1.70 1.80@ Vv
A 1.90@) 2.00 2.10 Vv
Vpvb1 PVD & 1
TG 1.80 1.90 2.00@ Vv
5 2.10@ 2.20 2.30 Vv
Vpvb2 PVD {E 2
&R 2.00 2.10 2.20@) Vv
5 2.30@ 2.40 2.50 Vv
Vpvb3 PVD & 3
TR 2.20 2.30 2.40@) Vv
A 250 2.60 2.70 Vv
Vpvb4 PVD [{E 4
TG 2.40 2.50 2.60@ Vv
A 2.70@ 2.80 2.90 Vv
Vpvbs PVD & 5
&R 2.60 2.70 2.80@ Vv
A 2.90@ 3.00 3.10 Vv
VpvD6 PVD (& 6
aNa 2.80 2.90 3.000) Vv
A 3.10@ 3.20 3.30 Vv
Vpvp7 PVD & 7
aNCa 3.00 3.10 3.200) Vv
Vpor_pDR_hyst® POR/PDR iRiHEB[E - 50 mV
VpvD_BOR hyst™® PVD iRimEBE 100 mv
lad(PvD) PVD Ih#E 0.6 uA
ldd@oR) BOR IfE 0.6 UuA

1.

FIRIHRIE, AEEFFI.
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2. HEETEZER, AEEFPUE.

5.3.4. I{emBifistE

R 5-7 BITIRIVER

=4
s : . | MER | pLasH | HBNEO | BAE | B
Ria3sp b 8B | =7
4h sleep
ON DISABLE 1.5 -
24 MHz
OFF DISABLE 0.9 -
ON DISABLE 1.1 -
16 MHz
OFF DISABLE 0.7 -
HSI mA
ON DISABLE 0.7 -
8 MHz OFF DISABLE 0.5
IDD(run) While(1) | Flash '
ON DISABLE 0.5 -
4 MHz
OFF DISABLE 0.35 -
ON DISABLE 170 -
LSI 32.768 kHz uA
OFF DISABLE 170 -
ON ENABLE 95 -
LSI 32.768 kHz uA
OFF ENABLE 95 -
1. HEETEZER, FEEFFNE,
3 5-8 sleep R FEIf
=
75 . FLASH BARIE™ RAE | B
R i ohgRsEr | 00
ON DISABLE 1 - mA
24 MHz
OFF DISABLE 0.6 - mA
ON DISABLE 0.75 - mA
16 MHz
s OFF DISABLE 0.5 - mA
ON DISABLE 0.5 - mA
8 MHz
OFF DISABLE 0.35 - mA
IDD(sleep)
ON DISABLE 0.4 - mA
4 MHz
OFF DISABLE 0.35 - mA
ON DISABLE 170 - UuA
LSI 32.768 kHz
OFF DISABLE 170 - UA
ON ENABLE 95 - UuA
LSI 32.768 kHz
OFF ENABLE 96 - UA

1. HIEETHERER, AMEEFHUL.
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X 5-9 stop IRIVEETR

£
& = 1) (1) = f-
= Veo vos | MRILPR | LS P :::E ] BXE | B
1.2V MR - - 70
RTC+WDG+LPTIM 6
IWDG 6
ON
1.2V LPTIM 6
RTC 6
Iop(stop) | 1.7~5.5V LPR OFF No 6 uA
RTC+IWDG+LPTIM 45
IWDG 45
ON
1.0V LPTIM 45
RTC 45
OFF No 45
1. HEETEZRER, AEEFHIIE,
5.3.5. (RIMEEIEAIRERATE)
 5-10 {EIh#EE MRERRT 5]
oS SHO £ HBE? | RAE | P
TwusLEEP Sleep HIMREEHATE] - 1.65 us
Flash FHITIERE, HSI(24 MHZ){EA
stopfiy | MREFE | > N
Twusrop I@EEM Flash dHHiER. VDD=1.2 V 6
8] LPR fiteg8 . us
HSI {E AR SR e VDD=1.0 V 6

1. [REERTIEAYNIE R N IREERT B A E FI R REEE — 55482,
2. BUEETFEIZER, REEFEHE,
5.3.6.  JpERRIERESSTE

5.3.6.1. JMEREIERTEH
£ HSE B bypass ##={,(RCC_CR B HSEBYP &1i), T h A ERIREREELIETIE, HBRAY 10 /E
JIRER GPIO £,
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Tuwhser)

Vhisen
90%

10%

VHSEL

~+V

A\ 4

trinse) ! | L rrse)

Tw(HseL)

€« Thse —p

5-1 SMNEREIRRT AT R

= 5-11 HNEPEERAT 14

Bs S5 =IME BRNE mAE By
fHSE_ext FAP YRR iR 0 8 32 MHz
VHsEH NG KIS EEE 0.7Vcc Vce y
VHsEL NS |HMEEEEEBE Vss 0.3Vce
LS| e\ EfEEAOR 15 ns
W(HSEL)

- NI : 20 | ns
f(HSE)

1. HRIHRIE, AEEFPUE.
5.3.6.2. YMERESIERERE
AJLUBIESME 4~32 MHz RN EEISIRER. MR, RATIREBENIZRATRERIAER, XiF

AILAER AN S aIisER & Ve,

% 5-12 SNEREIRER A

75 e FH RIME? | BBME | RAE? | B
fosc_in SR - 4 32 MHz
During startup 55
Vce=3 V,Rm=30 q, 0.58
CL=10 pF@8 MHz
Vce=3 V,Rm=45 q, 0.59
CL=10 pF@8 MHz
IDD® HSE Ih#E Vce=3 V,Rm=30 q, 0.89 mA
CL=5 pF@32 MHz
Vce=3 V,Rm=30 q, 1.10
CL=10 pF@32 MHz
Vce=3 V,Rm=30 q, 1.90
CL=20 pF@32 MHz
tsumse)® @ EEhAdaE fosc in=32 MHz 3 ms
fosc_in=4 MHz 15 ms

1. BNERIERRFEET HIERS A EIEFM.
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2. HRIHRIE, AMEEFFUE.

3. tsunsei@MBA (EIHE) ZIRTHRZAZFSENSHE, $XtREREIERSEUERN, FRBKAE
IRERFTRESBRAER.

4. HUEETEZER, TEEFPUR.

5.3.7. REPSIRATENIE HSI 451

= 5-13 NENESRAT RISt

7S 28 i =IME | B8E | &XE | B

23.83@ 24 24.17@ | MHz

21.97@ | 22.12 | 22.27® | MHz

fus | HSI 4 Ta=25°C Vee=3.3 V 15.899 | 16 | 16.11@ | MHz
7.94@ 8 8.06@ | MHz
3.970 4 4.032 | MHz
Vee=1.7 V ~ 5.5 V, T1=0~85°C 20 2 %
A HSI SR RS
Temp(rs PRSI Vee=1.7 V ~ 5.5 V, Ty=-40~85°C 4@ 2 %
frem® | HSI (AR 0.1 %
DhsiM aZ=H 451 55 %
tstabmsy | HSI F2EATE] 2 40 us
4 MHz 100 UA
8 MHz 105 UA
| @ | HSIT
PoHsh SI 7% 16 MHz 150 UA
22.12 MHz, 24 MHz 180 UA

1. HRIHRIE, AEEFPUE.
2. HIRETHERER, AEEFPUL.

5.3.8. PIEBEIRATHRIE LS| 451

= 5-14 PIOEMERSTAT 414

s £ =4 mME | HBYE | RAE | B
fLsi LS| iz Ta=25°C,Vcc=3.3V -1 +1 %
R e e
frrim® LS| AR E 0.2 %
tsabesy @ | LS| F2E[TE] 150 us
lopesy @ | LSITHEE 210 nA

1. HRIHRIE, AEEFPRE.
2. HIRETHERER, AEEFPUL.
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5.3.9. TFif=RISE

2 5-15 TfifisRsit

7S s ES L HBE | RKEY | B
tprog Page program 1.0 1.5 ms
terasE Page/sector/mass erase 3.0 4.5 ms
| Page programe 2.1 2.9 mA

oo Page/sector/mass erase 2.1 2.9 mA
1. HIRIHRIE, AL,
7 5-16 FHESRIREIREBFNEUERIT

s £ =4 sMEY L=:1v]
Nenp WEREL Ta = -40~85°C 100 kcycle
trer HURRISHAMR 10 keycle Ta = 55°C 20 Year

1. HEETEZER, AMEEFPUR.
5.3.10. EFT 4$FI%
Hs £ =4 FR HBENE | Bfu
EFT to 10 IEC61000-4-4 B 2 KV
EFT to Power IEC61000-4-4 B 4 KV
5.3.11. ESD & LU 4%
< 5-17 ESD & LU #Ft4
7S S8 =4 BABY(E =173
Vesprew) | BRASHIERERE(AMAIEEY) ESDA/JEDEC JS-001-2017 6 KV
VESD(COM) B HERER E (FEER IR R 1EAY) ESDA/JEDEC JS-002-2018 1 KV
Vesomv) | BRSHEBFEE(H251REY) JESD22-A115C 200 v
LU §7 Latch-Up JESD78E 200 mA
5.3.12. iRC14SE
% 5-18 10 B
7S 88 =M RME | BBE | RX(E |8
ViH MANSBE¥XBE Vee=1.7V~5.5V 0.7Vcc V
Vi i N{REE SR & Vcee=1.7V~5.5V 0.3Vce V
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s 24 =4 m/IME BB mAE By
Vhys@ | BfZEE4HRIHERE 200 mvV
likg IR 1 UA
Rpu W avaz= Nz 30 50 70 ko
Rep TRIEEFH 30 50 70 ko
Co® | 3|ppeas 5 pF

1. HRIHRIE, AMEEFFE,
7= 5-19 BB ERAE

Bs 8HO =4 =IME BRAE | B

VoL COM 10 4 EEaE lo=8 mA, Vcc 2 2.7V 0.4 V

VoL loo=4 mA, Vcc=1.8V 0.5 V

\Y/ lon=8 mMA, Vcc 2 2.7V Vcc—0.4 Vv

OH COM IO Eﬁ?.‘fd%‘%ilz OH m cc ccC
VoH lon=4 mA, Vcc=1.8V Vcc—0.5 V
1. 10 REA&% 5| HIEXIAENGS.
5.3.13. NRST 3| i1t
3% 5-20 NRST s

s 84 =4 =IME | HBE | ®XE | B
VIH MANBRFEE Vce=1.7V ~55V 0.7Vcc vV
Vi N E Vee=1.7V ~5.5V 0.2Vce vV
Vhys® | B4R E 300 mV
likg ENIRER 1 uA
Rpu W avaz=1 | 30 50 70 ko

(1)

Rep ThIEEEE 30 50 70 ko

(1)

Cio 5| S pF
(D HIZIHRIE, AL,
5.3.14. ADC 451%
2 5-21 ADC %5

s 24 =i =RIME | HBYE | ®X(E | B
[[>)) e @0.75 MSPS 1.0 mA
Cin® HEBREFFGRSRES 5 pF
Fapc Vee=1.7 ~ 2.3V 1 4 6@ MHz
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7S S =4 BME | HBE | RX(E | B
AR PRI Vce=2.3~5.5V 1 8 12@ | MHz
Vcc=1.7~2.3V 0.2 us
Tsamp®
Vcc=2.3~55V 0.1 us
Tconv® 12*Tclk
Teoc® 0.5*Tclk
DNL® 12 LSB
INL® 13 LSB
Offset® 12 LSB
1. HRHRIE, AEEFF.
2. HIEETEZER, FEEFHUE,
5.3.15. LbER=84S14
& 5-22 LUiREsstEO
Hs £ 4 BME | HBYE | RXE | B
VIN Input voltage range 0 Vce V
VBG Scale input voltage VREFINT V
VSC Scaler offset voltage +5 +10 mV
IDD(SCA | Scaler static con- 0.8 uA
LER) sumption
tSTART _ .
SCALER Scaler startup time 100 200 us
Startup ti_me to reach High-speed mode 5
tSTART propagation delay us
specification Medium-speed mode 15
200mV step; | High-speed mode 40 70 ns
100mV over- | Medium-speed
_ drive mode 0.9 23 us
tD Propagation delay .
>200mV High-speed mode 85 ns
step;100mV | Medium-speed
overdrive mode 3.4 us
Voffset Offset error +5 mV
. No hysteresis 0
Vhys hysteresis X X mV
With hysteresis 20
Static 5 uA
Medium-
speed mode; )
No deglitcher With 50kHz and +
100mv overdrive 6 UA
i square signal
IDD consumption
Medium- Static 7 uA
speed mode;
With de- With 50kHz and +
glitcher 100mv overdrive 8 uA
square signal
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7= 88 =4 BIME | HBE | RAE | B
Static 250 uA
High-speed
(rj“eool'i‘ta&']\‘e‘; With 50kHz and +
g 100mv overdrive 250 UA
square signal
1. HRHRIE, AEEFEPRE.
5.3.16. imEERKEIFIE
7 5-23 \REEREST
) sH =IME | BBE | mAE | B
T® VTS linearity with temperature +1 +2 °C
Avg_Slope® Average slope 2.3 25 2.7 mV/°C
V3o Voltage at 30°C(+5°C) 0.742 | 0.76 0.785 v
tstart® Start-up time entering in continuous mode 70 120 us
ts temp® ADC sampling time when reading the tempera- 9 us
ture
1. HRIHRIE, LR,
2. HEETEZER, AL,
5.3.17. RESEHERFE
& 5-24 NESEHEEMT
s 88 RME | BB(E | BXE =:1v]
VREFINT Internal reference voltage 1.17 1.2 1.23 \
Tstart_vrefint Start time of internal reference voltage 10 15 us
Teoeft Temperature coefficient 100® ppm/°C
lvee Current consumption from Vcc 12 20 uA
1. BIRIHRIE, AEEFEPE
5.3.18. TEHIERYFIE
% 5-25 TERTRRE
) 88 54 =IME BRAE =23
t Timer resolution time - L fnvcL
res(T frivkeik = 32 MHz 20.833 ns
Timer external clock - frimxcLk/2
fext frequency on CH1 to frivxeLk = 32 MHz 24 MHz
CH4
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s 24 =i =IME mAE =12
Restim Timer resolution TIM1/3/14/16/17 16 Bit
; 16-bit counter clock 1 65536 triMxcLK
COUNTER period frivwoLk = 32 MHZ 0.020833 1365 us
7= 5-26 LPTIM #4(ATEhiseE LSI)
PRESC o e - s "
fibap ] [2:0] mvEHE mAimHE =12
1 0 0.0305 1998.848
/2 1 0.0610 3997.696
14 2 0.1221 8001.9456
/8 3 0.2441 15997.3376 >
/16 4 0.4883 32001.2288
132 5 0.9766 64002.4576
164 6 1.9531 127998.3616
/128 7 3.9063 256003.2768
7= 5-27 IWDG #5 (BT ¥PisEHE LSI)
b bapl PR[2:0] m/viEti(E mAmHE =1 vd
14 0 0.122 499.712
/8 1 0.244 999.424
116 2 0.488 1998.848
/132 3 0.976 3997.696 ms
164 4 1.952 7995.392
/128 5 3.904 15990.784
1256 6or7 7.808 31981.568
7 5-28 WWDG 454 (R §isesE 32MHz PCLK)
jfibap WDGTB[1:0] m/viEt(E EXindE =1 v}
1*4096 0 0.085 5.461
2*4096 1 0.171 10.923 s
4*4096 2 0.341 21.845
8*4096 3 0.683 43.691

5.3.19. @l O%FE

5.3.19.1. I°C BiEOSIE
12C ##ZO7#E 12C-bus specification and user manual BYE3K :
B Standard-mode(Sm): 100 kbit/s
B Fast-mode(Fm): 400 kbit/s

RTFFERIRITHAIE, RIRRE 1°C IMRIKIEMAVECE, FH 1°C CLK SRR T FREXRNIH/IME.
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= 5-29 §/)\ 12C CLK $fi==

s 4 54 =B =1}
¢ _ Minimum 12C CLK freq Standard-mode 2
12CCLK(min) uency MHz
Fast-mode 9
12C SDA 1 SCL EMEBIEIIERINEE, SH T,
% 5-30 12C JEiResS
7S sH =IME RBXE | B
t Limiting duration of spikes suppressed by the filter (Spikers 50 260 -
al shorter than the limiting duration are suppressed)
5.3.19.2. BRITIMEIEDO SPI 4F1E
% 5-31 SPI 4F%E
7S sH 54 =B =F | =:1v}
fscx SPI clock fre- Master mode - 12 MHz
1/te(sck) quency Slave mode - 12
tr(sck) SPI clock rise Capacitive load: C = 15 - 6 ns
tisck) and fall time pF
tsu(NSS) NSS setup time | Slave mode 4Tpclk - ns
th(Nss) NSS hold time Slave mode 2Tpclk + 10 - ns
tw(SCKH) SCK high and Master mode, fPCLK = . .
tw(sckL) low time 36 MHz,presc = 4 Tpelk*2 -2 Tpelk*2 +1 ns
Master mode, fPCLK =
| @ -
tsu(mi Data input 48 MHz,presc = 4 Tpelk+S ns
tsu(sl) setup time Slave mode, fPCLK = 5
48 MHz,presc = 4 i
thoviy ]
Data input hold | Master mode 5 - .
thsi) time Slave mode Tpclk+5 -
ta(so) Data qutput aC | slave mode, presc =4 0 3Tpclk ns
cess time
tais(so) Data output dis- | g1 0 mode 2Tpclk+5 4Tpclk+5 ns
able time
Data output Slave mode (after ena-
t S . @
vs0) valid ime ble edge), presc =4 0 1.5Tpelk ns
Data output Master mode (after en-
tvmo) L - 6 ns
valid ime able edge)
t
e Data output Slave mode, presc =4 0® - .
th(vo) hold time Master mode 2 -
DuCy(SCK) SPI slave input | o0 mode 45 55 %
clock duty cycle

1. Master TEEWUCERYBIFAE 1 pclk BBUEHIES.
2. Slave EF SCK RiXEHASE 1 PCLK delay, & 10 fERVE, X 1.5 PCLK,
3. 7E Master KIXAY SCK H=HIRKCETIARIXIBZ HBAER T, Slave FERIXAZ BIFEFETE.
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NSS input
Tetsci , Thoss) >
: > T son—
i— Ty (vss > Ty (s — (5
CPHA=0 I
- CPOL=0 /
2 i
2 i
£ |
> 1
2 CPHA=0 —\—
CPOL=1 §
e Tatsary T, o) —> ;‘*T\(s‘m—’ Thso) > T — Tais (50)
MISO output First bit OUT Next bits OUT Last bit OUT -
< Thesn
Tsusn)
MOSI input First bit IN Next bits IN Last bit IN ><
5-2 SPI Bt El-slave mode and CPHA=0
NSS input ’\
Tecscr > <f'1‘>.<\>514>1
| i —T i
€Ty s> (€ Twiscmn —> | R
CPHA=1 | § —\I
- CPOL=0 | j
2 |
S |
= |
g !
S — |
2 CPHA=1 I\_
CPOL=1 |
Tdu)): PEESRINEN Ty sor—| Tya—e—  Tes? Tais (50)
MISO output ————— Firt bit OUT Next bits OUT Last bit OUT R
“Tgep> €T
MOST input First bit IN Next bits IN >< Last bit IN

5-3 SPI BfFEEl-slave mode and CPHA=1
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SCK input

SCK input

NSS input

CPHA=0
CPOL=0

CPHA=0
CPOL=1

CPHA=1
CPOL=0

CPHA=1
CPOL=1

MISO input

MOSI output

4444/[4444447
N

L

Tucscrn

Tsutn
« Tu(scr)

MSB IN

BIT6 IN

LSB 1IN

Thom

MSB OUT

BIT1 OUT

LSB oUT

2\ )y,

5-4 SPI Bt FFEl-master mode

Thonier!
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6.FFIER

6.1. QFN20 %R

TOP VIEW SIDE VIEW

- D

32

|
i \
Pinl— o |

|
|
N J‘( 77777777 —
|
|
|
|

A - e

BOTTOM VIEW -
Common Dimensions

(Unit of Measure=millimeters)

e——— D2 ———

= Symbol Min Typ Max
* r’i Nd ———a— A 0.500 0.550 0.600
J U w Al 0 0.020 0.050
i b 0.150 0.200 0.250
i <1 b1 0.140REF
FQ 12 c 0.150REF
N J D 2.900 3.000 3.100
D2 1.550 1.650 1.750
¢ EQ«L - E 2.900 3.000 3.100
3 gi% E2 1.550 1.650 1.750
Of m 2 e 0.400BSC
| Nd 1.600BSC
20
e b Ne 1.600BSC
L 0.350 0.400 0.450
h 0.200 0.250 0.300

Note: 1. Dimensions are not to scale

TITLE DRAWING NO. REV
QFN20L(0303X0.55-0.4)
QFN-20 A
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6.2. TSSOP20 3R

E
————F]—#
C

—s Al

Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max
2 A - - 1.200
< S | S ——— ‘ < Al 0.050 - 0.150
A2 0.800 1.000 1.050
j A3 0.340 0.440 0.540
e b b 0.200 - 0.280
-
< c 0.100 - 0.190
6.400 6.500 6.600
6.200 6.400 6.600
E1 4.300 4.400 4.500
e 0.650BSC
L 0.450 | 0.600 | 0.750
L1 1.000REF
) 0 | - S
Note: 1. Dimensions are not to scale
TITLE DRAWING NO. REV
. TSSOP20
TSSOP-20 B
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6.3.

SOP20 &R

—————— ]l ————

N\

< y
L
— | ] ——
Common Dimensions
(Unit of Measure=millimeters)
Symbol Min Typ Max
< g A - - 2.650
———————————————— D) ——————————— -
: D AL 0.100 - 0.300
A2 2.100 2.300 2.500
€ b o c 0.200 - 0.330
<
D 12.600 12.800 13.000
E 10.100 10.300 10.500
=1 7.400 7.500 7.600
e 1.275BSC
h 0.300 - 0.500
L 0.400 - 1.270
L1 1.400REF
0 0 - 8°
Note: 1. Dimensions are not to scale
TITLE DRAWING NO. REV
m Puya SOP20 POD QRPD-0048 1.0
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6.4.

SOP16 &R~

11 T-
C 1T
C 1T
1Tl
C 1T
C 1T
C 1T
[

|= D =| *
[ V24t
7 bt
Lt
L L] L L] L L Y *
—
<
—=h . .
| Common Dimensions
Ly (Unit of Measure=millimeters)
/ \l Symbol Min Typ Max
// \ ) \ j A 1.75
} Al 0.10 - 0.25
> A2 1.30
A3 0.60 0.70
b 0.31 0.51
c 0.10 0.25
9.80 10.20
E : = : -
4\\ ) E1 3.80 4.20
; e 1.27BSC
L 0.40 1.27
L fm—
L1 1.05REF
—— L1 ——
& 0 8°
h 0.25 0.50
Note: Dimensions are not to scale.
m TITLE DRAWING NO. REV
) PUYA SOP16 (150mil) POD PY-POD-0001 1.0
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6.5. MSOP10 &R~

ililililig

10

E1
E

LL-— @

L1

Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max
— D -—
A - . 1.100
AL 0.050 . 0.150
) ) A2 0.750 0.850 0.950
< <

l | I | I | I | | b 0.180 . 0.270
- - c 0.150 - 0.200
| 2.900 3.000 3.100
2 4.700 4.900 5.100
El 2.900 3.000 3.100

e . 0.500 -
L 0.400 . 0.700

L1 . 0.950 .

0 0 - 8°

Note: 1. Dimensions are not to scale

HJ“ TITLE DRAWING NO. REV
®
Puya MSOP10 POD QRPD-0049 1.0
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6.6. DFN8(3*2)i&ER

. ooy
i -~ — D2 — =
m l
T /
I
K Al S

EXPOSED THERMAL b — Ng- — =

TOP VIEW PAD ZONE BOTTOM VIEW

AR
—~—

=)
%

Al—

Common Dimensions

(Unit of Measure=millimeters)
SIDE VIEW Symbo = - e
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
b 0.18 0.24 0.30
D 1.90 2.00 2.10
D2 1.30 - 1.60
E 2.90 3.00 3.10
E2 1.20 - 1.70
e - 0.50
L 0.25 - 0.50
¢ 0.10 0.15 0.20
Nd - 1.50

Note: 1. Dimensions are not to scale

TITLE DRAWING NO. REV
o UDFNBL(0203X0.75-0.5) D8 c
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6.7. SOPS &R

B %

L)

0000

Common Dimensions

Unit of Measure=millimsErs

Symbo Min Typ TEVS
,
fal
.-
fal prd
A2 2 -

28 048
c 0.1 - .23
o 43 4 S 50D
_ == P P
b=t k] i . 20
E1 38 50 4.0
e - 27
025 -

= o 1
L .40 2
L - 1.040

Maote: 1. Dimensions are not to scale

_W—'—v—‘ TITLE DRAWING NO. REV
& lead SOF
b ) 'e] sP-g A

64/67



PY32F003 & 51 %4 F it

7. TEER

Example:

003  F1

PY 32 F Jol F1
Company

Product family

B
|
_|
I
o
<
:

ARM® based 32-bit microcontroller

Product type
F = General purpose

Sub-family
003 = PY32F003xx

Pin count

F1 20 pins Pinoutl
F2 20 pins Pinout2
F3 20 pins Pinout3
F4 20 pins Pinout4
F5 20 pins Pinout5
F6 20 pins Pinout6
W1 = 16 pins Pinoutl
Al = 10 pins Pinoutl
L1 8 pins Pinoutl
L2 8 pins Pinout2

User code memory size
4 = 16 Kbytes
6 = 32 Kbytes
7 = 48 Kbytes
8 = 64 Kbytes

Package

P = TSSOP
U=QFN
S=SoP
N = MSOP
D = DFN

Temperature range
6 =-40C to +85C

Options

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

TU = Tube Packing

blank = tray packing

Delimiter character

Version
X = Version X
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8.lRAFh SR

IR B BEifcH
V1.0 2022.01.14 AR
#32-1
V1.1 2022.01.18 Eiﬁ%
2. EFR¥6-15
V1.2 2022.01.24 1. %£6-30, [BHEH
1. HiEEET56.3.17
V1.3 2022.03.24 i .
2. 3X6-22, 18E%
V1.4 2022.04.27 1. FHRTSSOP20ZER~ REV B
1. FIEEETS3.11
V15 2022.06.09 ’:ﬁ S
2. FHTSSOP20 Pinoutlii
1. FHEAIESOP20 Pinout1fi3E
2. EEEER11
V1.6 2022.07.26 3. EEER3-2
4. FrEE3-4
5. ¥i¥6.3
1. FETSSOP20 Pinout3iizt
V1.7 2022.10.17 ’:ﬁ = A
2. FHTSSOP20 Pinoutdii
V1.8 2022.11.08 1. FETSSOP20 Pinout5iiz
V1.9 2022.11.29 1. FETSSOP20 Pinout6fiiE
V1.10 2023.01.18 1. ¥F®QFN20 Pintout2fi:
1. AINEm|E
V1.1 2023.05.28 IEHHRT
E%‘E%S-ll %3_31 %3_4
V1.12 2023.07.11 1. EEFFTSSOP20 PinoutdEEs |HIE
V1.13 2023.08.31 1. FHEPY32F003F18UGELIE
1. FETSSOP20 Pinoutl —E %
2. FHESOP16 Pinoutl —E &
3. FH®SOP16 PinoutlfiZ
V114 2023.12.08 i ﬂ%
4. FEMSOP10 Pinout1jdE
5. FESOPS Pinoutl/ Pinout2ij3E
6. FIEDFNS Pinout2df3E
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PUY)

Puya Semiconductor Co., Ltd.

= BR
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