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1. @ 79I
PY32F403 ZR5{4ix428 RS HERERY 32 {7 ARM® Cortex®-M4 JiZHI MCU, #x NEiX 384 Kbytes flash

#0164 Kbytes SRAM =28, 2= LIESIER 144 MHz, 82 ARITEERIZITMR,. oA EMSEE I2C.
SPI, USART &E SN, 31812 ADC, 2& DAC, 17 NNERTEE, 1/ USB 2.0, 14 CANFD,

PY32F403 R4 TIERESBEIS - 40 °C ~ 85°C, T{FEB/FTE 1.8V ~ 3.6 V, A IRHLEER.
EIEFEFVRIDE TEER, T LU B AR AHMEINFERL A,

PY32F403 RSz HIssER TSN AR R HIAEHIRS FHRE, PC JNR, AN GPS F&. TAlNA
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X 1-1 PY32F403 Z5F= SRR B 4S4E

e PY32F40 | PY32F40 | PY32F40 | PY32F40 | PY32F40 | PY32F40 | PY32F40 | PY32F40 | PY32F40 | PY32F40 | PY32F40 | PY32F40
3VIDT 3R1DT 3R2DT 3RICT | 3RIDH6 | 3CI1BT 3CICT 3C1DT 3C2DT 3CiCU 3K1BU 3K1CU
Flash (Kbyte) 384 384 384 256 384 128 256 384 384 256 128 256
SRAM (Kbyte) 64 64 64 64 64 64 64 64 64 64 32 64
General timer 10
0 Advanced timer 2
g SysTick 1
F Basic timer 2
Watch dog 2
USART 5 5 5 5 5 3 3 3 3 2 2 2
§ 12Cc 2 2 2 2 2 2 2 2 2 1 1 1
s SPI 3 3 2 3 3 3 3 3 3 3 2 2
Ei 125 3 2 3 2 2 1 1 1 3 1 1 1
E CANFD 1 1 1 1 1 1 1 1 1 1 - -
8 USBD 1
SDIO 1 1 1 1 1 | 1 | x| 1 [ 1 1 - -
DMA 12ch
RTC Yes
GPIO 80 51 49 51 51 | 37 | 3w | 3w | 37 41 26 26
ESMC 1
EXTI 16
ADC 3 3 3 3 3 3 3 3 3 3 3 3
(Channels) (16) (16) (16) (16) (16) (10) (10) (10) (10) (11) (10) (10)
DAC 2
(Channels) (2
T{EERE 1.8~36V
SEm 144 MHz
TIEERE -40°C ~85°C
S LQFP100 LQFP64 BGA64 LQFP48 QFN48 QFN32
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AHB to APB | AHB to APB
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% TIMER6 K—>B<—> SPI3/I°S3 >
dl |-
< EXIT %1 %1
2 TIMER7 K= &[S USART2 >
[syscrG kK=> |/ .
2 TIMER12|G—{ g <V USARTS >
< <
I I_USART4 -
Temp. N TIMER13 K<—>IN
sensor —
TIMER14K—> USARTS >
] 12-bit |_ADCL | —>_rct >
——p| SAR ADC2 K—> CTC K—> ‘_’
ADC
- «—>»{_ADC3 K=
ADCS <—>{ cAn | >
Powered by Vcea
[ PHY ]
<—>USBD Powered by >
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POR/PDR
PVD <— DAC1
VREF
Powered by Vcca <> DAC?2
Powered by Vcca

& 1-1 ThEgER
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2. INEERE IR

2.1.

2.2.

Arm® Cortex®-M4 4bIEs2

ARM®H] Cortex®-M4 4hIRESR374F DSP 15971 FPU iZrizERIE MR 32 i RISC 4288,
BEHEMSONIEHE, REEE 8 Ul 16 (=84 iEE<ERIAIRIE ARM NIZATS RS, 248
BEXRF—H DSP 5%, HBELHIAMESHMBEMSRANEENT. SHRBE FPU (ZRET) B
EERTESHATR, aINEFR, BLEEM. A MCURMTEAANTS, K502, K.
FEIRSTR M SR E M RERIFISTH RO TR AN, SATE ARM TEMHRES.

32 {{/ ARM®HY Cortex®-M4 4hIEZS

B 3 144 MHz THRERER

B FEHASRIARS A RIA RS

m 55k DSPES

B ERENTEEEET)

B 24 (URFHEEN S

ARM® Cortex®-M4 {MEEEEET ARMv7-M 2843, 373F Thumb #] Thumb-2 155 £,

B OEBEESERAERE I-Code S5, D-Code S5, ROV, FAESNESL(PPB)RIRIA
(AHB-AP)

B EBREXREPUTEEEIER(NVIC)

B Flash #NTHI#T (FPB)

B HUEMERRFIIRER (DWT)

B Instrumentation Trace Macrocell (ITM)

B HO% JTAG IEiXixO(SWJI-DP)

B RERIGOEOEIT(TPIV)

B FRIEEBIT(FPU)

B AFRIPEIT(MPU)

=Fhifss

FIERL SRAM, 1@1d bytes (8 1) . half - word (16 fi7) & word (32 fi7) RYATLATIAEIE)
SRAM,

F &R Flash, B 2N A ERHIIER KB ERK :

B Main flash X1, &SN REFIRFEEE

B Information [X1%,24 kbytes, BEIELTERD :
— Option bytes
— UID bytes
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— System memory

XJ Flash main memory RYERIFPELFELAT LR -

B ERIF(RDP) BHLERBSNERAYAIEL,

B SRPWRPES] LI EENSIRME (BTEFFMESES PCIUREL) . SRIPRIS/IMR
{PER{UJ9 8 kbytes,

®  Option byte S{RIF, i JRIMRHHRIT,

2.3. fFfiizsRIFERIT (MPU)

FiERRIPRT (MPU) FTEE CPU XIRERSIIAGIE, FHLE—MESEIMRIAS— N SIS

FRANFESSER. WEERFEANNRS 8 MRIIFX, RaRABHRD RS 8 M FX, FRIFX
KNATA 32 FRHECTSUTFHEREAIEE 4G =15,

BN FAPE—LXBNSIAERRBARZERP, DUagHEBESIERIT AR, W MPU TH

BH. BBEHRTOS (LRHHMERE) B, SEFNORIFMHESEAER MPUZELE, U RTOSH

B EFHREYTH. £ RTOSHEFR, WZAIETHITHHE, ShEEH MPU XANIRE., MPUZ
%R, ENAAEENES,

2.4. FLASH fli%E8E (ACC)

AT RIFVIREEALERMRE, ZINEEGLIEESTRIAGIFID X EF, MIiRE T Flash RIERFH
ITIRE, tRHE CoreMark EENRK, IZNMEREEATIXISAIMREREIAZMEZT Flash £ CPU G
144 MHz BHLAS R R TIE .

B |CODE aJLUH#{TIE<STREY

B EQEF 64 KO, BUEAIE 128 (U

B HURET 16 £, HURAEESN 128U

2.5. Boot &ER

1Bid BOOTO pin #1 BOOT1 pin, Al E =M ARIEIMED, i1 F&RF:
2% 2-1 Boot Bt &

Boot mode configuration e
BOOT1 Pin BOOTO pin
X 0 175#% Main flash {EARBEIX
0 1 1%4% System memory {EABEIX
1 1 &R SRAMAF AR

Boot loader F2FF1ZAE7E System memory, FBF@IT USART [0 F%; Flash 125,

2.6. HINFEF=|" (BKP)
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2.7.

BINEFEEE 421 16 (INZ7Es, JFRFHE 84 NFTNB PN BREFEUE. ZER R K1

EI

2 Voo FEIRHAINT, AR Vear SEFFHEB, SRFEFIRIUTRIRE, SRRENMEFREIR

SRI(POR)EY, fIIBASIELL

i 84 FHAUERES T

FSREEHENENFF EEPRIHRERR S AzHI S8

FAskTFfiE RTC ROG{EIRIG 7R,

£ PC13 5|fI(ZH1%5 AR TRNEUAY) it RTC KUERITH, RTC mHRkpaER K

RIth R R

CPU [SE[GRVARFERT PR HSI 8 MHz fER2FiE TE AT IAEFEC B R StRT RN R Fehd £

;JEO

BAILUSERI SRS -

—A 8 MHz [NEREHERE HS| BT,

— 40 kHz BTECERIPIED LS| BFE,

4 ~ 32 MHz HSE Bd#h, FHERTLAERE CSS ThREMEN HSE, WN5R CSS fail i Bt R SRt
979 HSI, HS| SRR E, R CPU NMI FRIfTF=4E,

—/ 32.768 KHz LSE AJ$4,

PLL B, PLLJRBT LA HSE, #NSRIEEE HSE iR, =5 CSS {#aEFH B CSS fail B, XA PLL F1 HSE,
SRR BRI ENEA HSI,

AHB EFHRTLAE T RS2 450,APB R AT LAET AHB RI$94R. AHB 7 APB RYtSREREH
144 MHz,
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PT100V1_PLLO48MO1 USBSELHST148
PT100V1_HSI8M02 = HSI48M
> »iA)—e to USBD
HsI Hsl ,
8MHz 48MHz USBDIR 4 i it
;
| Trimning
USBD SOF ——— \PBI CLK
GPIO e ( t—i L
—— > ¢ CTOH b i i .
LSE — 3| ISE to CAN (20MHz/40MHz/SO0MHz)
CANCKSEL [F— »
PLL
PT100V1_HSI8MO01 HSI8M
° UsBD
= o
8MHz 5,'3,‘3f5,'4'
\ to AHB slave -
J\HIWHQL#*UMTEEA_/ .
to Cortex—M4 SysTick
PLLSRC SW /8
PT100V1_PLL200MO] PLL e
SYSCLK i APBLIIIL [ App1 CLK
o PLL //iHZB//rStlmz /1,2,4,8,16 ™\ to APBI slave
ISE = J\pm\\&mwm;l_/ ”
Timers
PLLXTPRE APBL timeri i {H fiE
0SC OUT  [PT100V1_HSE32MO1]
(-0 HSE
APB24}4TI | APB2_CLK — to APB2 sl
—1/1,2,4,8,16 0 slave
[}-OSC IN HSE C APBZ’?\%‘N’HW&E‘E—L} >
4~32MHz
2 Timers
RTCSEL APB2. timerii B it
PT100V1_LSE32K0] s }—— o
= 0SC32_ouTt LSE 43— to ADC
: to RTC /2,4,6,8,12,16| ADCH} i1 fi
O 0SC32_IN
32KHz
\ to SDIO M
SDIOM £ fiE —l_/ >
PT100V1_LSI40K01 LSl
| \ to 12S1/1252/1283
() to TWG MCOSEL serareiEis —| )
SYSCLK
HST48M
HSI8M
HSE
Mco PLL
[} /1,2,4,8,16,3 LST
2,64,128 LSE
HCLK
PT100V1_HSI10MO1] APBL CLE
- HSI10M APB2 CLK
to RCCE USB_HSI8M
__ >
@ A ” HST10M
40KHz
PAD_PA14 m SWCLKTCK > to Cortex-M4F

2-1 RETASTPEEHE]
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2.8. HBEEH

2.8.1. HFIEE

VCCA domain
< _ <
Vi, [ Vagp—————————¥ g% g o
Vier: [[] - » ADC % logic
Ve .
<< <
d TS S _ §
Vssa l—‘ Vecs—¥ P detect: ]
- ch)ENer etector :
HsI8 =
BGR 3
Ver [ |
VCCD domain VDDD domaj
VDDA
veoss [———Vsso——————>{ 10 Ring VDDD
VexS vCeD: Standby circuit 8= 8 (S:l;)/rj\A ;
(wakeup logic, IWDG) = :C: = » Digital peripherals
LDO ®
Lv detector, E
> ‘T FLASH %
VDDK domain(1.1V)
£38
\d VBKP | LSE BKP Regs § g a
Varr [I] Egg BLDO |RCCBDCRRegs | & i
pC1s RTC VBAK 3
2-2 ERRAEE]
= 2-2 BBRIEE
wmS B HiRE 3%
1 Vee 1.8V~36V BISEIRERE R 1RAEIR,
RBTF VR VAL, AC R AEEEZERR. SRAMHE, 2 MR {8
2 Veap () 1.2V/1.0V+ 10% | Bt HiH 1.2V, 2N stop AT RIBES4ECE, FTLAR MR 8 LPR
18 FHRIBEHECERE LPRIIHE 1.2 VERE 1.0V,
3 Vcea 1.8V~3.6V B EIRER I AR R EIR IR,

1. FRAERREMREITEIMNEERIEZES Vear 5IHISCIIAY, BERE Cexr IRIBRFHRREMEXEE. B
B Cexr f1 ESR EXKINTE:
2= 2-3 Vear TIEEH

S sS4 =IVE =AE i
Cext HSNEBEESHIRERE 0.1 1 MF
ESR HMERFEESHUSANEREXFERE ESR - 0.5 Q
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2.8.2. HjEsE

2.8.2.1. F FHE(U (POR/PDR)

SRR EBEA (POR) /8BS (PDR) &R AT HIRM EEAITNEEN. ZIRRESTE

L ERISIIE.

Veen/Veea
A

i i I ]

trsrrempo

v

H7POR
&P R0

2.8.2.2. BJEI&M (PVD)

& 2-3 POR/PDR &

Programmable Voltage detector (PVD) #EHRAETLAFRSRAG Vee IR AN A B SHFesiH T E.
H Vee BT KT PVD BN mRAT, P4 BRI SRR,
ZEH R EREREE) EXTIH line 16, BURTF EXTI line 16 FFH/ FIEEERE, 2 Vee EFHBIT PVD BIHET

RLEE Vee BEER PVD AUELAT =2 Fhitfy, AP BT ER SSFE AR B P A LU T £ 2 RY shutdown {E
22
jj o
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PVD output

] |

2-4 PVD H{E

2.8.3. HBEADHE

2.8.4.

2.9.

2.9.1.

2.9.2.

CHIRIT = EBEEDES:

B F&EI{ MR (Main regulator) fE& A EREGEITIRSEHREE TE.

B {KI0FEEZC LPR (low power regulator) #E stop &= IR E(RINFERTIEEE,

B RETMEUAT CPUSUER. (LDO LR, WIZMHEBIIHT, e8] SRAM BB EX)

{EIDFEIR

GHEEENETE 2N 8 3 MEFEER:

m  Sleep mode: CPU Bf$#fXi4) (NVIC, SysTick FIT(F) AMRETLIBCEARIFLMF. (BINAE
BEMR TAERORER TR T RS SRE RITNZIELR)

B Stop mode: ZIEILT SRAM FIFFRRAIASIRIT SiEATHH PLL. HSI#] HSE X4, Voo 15 X
EOIERATEHER (TR, GPIO, PVD #1 RTC RJLAIREE stop #&x,

B FUER: BREE VearBIR, FTLATE Vec gt , AN Vere i T1E. MERTUEZUE HAIEMA
BIUFh: NRST ERISMBERL. IWDG £fi. RTC W#EIRt. WKUP SRR EFHE.

=11y}
CRRRIT=MEL DEIZ: BREAM. RESMASEHHELL
FIRSE(

BIREMAELA T IMIER Fredt:
m  THES({ (POR/PDR)

RRS(u
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2.10.

2.11.

ST SR ERREN:

NRST pin 9E1{iZ
BOEIIWER(WWDG)
MBI IWERI(WDG)
SYSRESETREQ #/{4E11
Option byte load £{ (OBL)

BRABABL GPIO

p—

=

A GPIO #RJLAREMHBECE S (push - pull & open drain) & (floating, pull—up/

down,analog) YMZEFETHRE BIENEISIFRSE /10 OECETNEE. GPIO IhEEERIT:

B FHEETE 10 Port / AHB BEIES

B AR EeRtsETRRY + Lh R

B IR REEIESTFER(GPIOX_ODR)&HEIMR (SRIhAEH )

B 3 I/0 A TIREERE

B AN 2=, UL, L

B HUERNEARNSUES 728 (GPIOX_IDR)EREIME (S FAIHREHIN)

m  ([UE/ENIFFR (GPIOX_BSRR) , 7IFXJ GPIOx_ODR KI5if(a)
m HIENLE] (GPIOX_LCKR)=RE I/0 OEcELIAE

m EHIEE

B SHMREERSEFSR (B4 10 O&% 16 MERIEE

m SEREN /0 SEIEFINEE, #5110 OEA GPIO, EE{FAZMIMEIZOINES
DMA

BEEFERTE(DMA) BRREEIMINFiEss < AaE i iEiEss < MRS EREIECH. K%
YR CPU T EUEITLAEIY DMA (RIEHE) XM E T CPU RIRIRRMMEMIRE. Z/MHR
B NERANGH DMA (DMALF]DMA2) |, 5518 74 5 MEE S/ MBEE JAREERET
— NS INIIEFERRIDIARNER, BB — MREEEIES T DMA KRR,

FENREINT:

B B AHB master

B TEIMREIFMERR FHERREIIMR iR B IR R N IMR B MR AV EUE E
B 7F(EERIGEE 40 FLASH,SRAM,AHB 1 APB JM& (/BRI B R

B 5 DMA BEYaR R E :

— BNEEEASEBINRE DMA IBRESHEXEK BEASFERE s E R PR
SREXREK, XMECER BT,

—  BERZEFMESCREREREENEE 4 K IEER. B, . K EESHER FHE
A RIRIZ(BUAIRSEIE 1 AEKELATEIE 2 AUBKIL).
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2.12.

2.12.1.

2.12.2.

—  FERIMER NIRRT 57 F) S TEMHRE. TR B iRt g sl
BRI,
—  FYRIEEIEIEEL0 ~ 65535
B BNEBEER—PENER, BYFINERERHE=1 DMA EHHRIEE— 3 LT
B%. HEAEREERIEIR.

FR

PY32F403 & Cortex-M4 4MEESHN ERAIKEFURTIEHIZF(NVIC)FI— N BRi /= HIZS (EXTI)R
WERE,

FREREHIRR NVIC

NVIC 2 Cortex-M4 QbR AEREFES IP. NVIC BTLAAIEREMERRSMERRT NMI (REIBFii i) #0
BRI MBART, LA Cortex-M4 REBRHE. NVIC IR T RIBRIN TR EIE,

SLiERE0S NVIC RIEERBE AR T PR SAFIEN T IRS FIRE(SR) B Z BRYEER. ISR
HEFITE—NAEXRP FHEE NVIC B—MNEibibit, EHTH ISR Attt EHmEFREUF1R
VE(RTZERY ISR FFELERLAY.

AR IRAI PR & TR A PBT S N SRR, R R IR SR A i 4
BEHIEn, S—HLCiRaRER (tail-chaining) . SN—NEMIHRE ISR RER, AREE1—
MEERIEITERAY ISR GBS A ERIALIEES EFXRIEMRAREE., KR TIER, 1287 BIRY

NVIC 4

{RRERTRETRb R

4 T ftoeR

X5 14 NMI Rl

60 NI FFilkAIPHTEE (FEHE 16 4~ CPU RIHHHT)
SR RBTETF TR U STk SR fE K

R4 (tail - chaining)ftft

BRI ENER

i FERER EXTI

B EXTIEINTAMNEYRRL AN RIEN KA LUET GPIO FligEER (PVD/RTC) HMINSEA4IR
-8

B EXTIEHREEZSNBE 8iE&E 16 1~ GPIO, 14 PVD MK RTC IMEE(ES. H
GPIO,PVD AJLAECE EFHE. TREGEIUERLR. 1HE GPIO (ESBIIEFESEE/ EXTIO ~
15 B&.

B 5 EXTI line BRI LUBIS B 172817 R

B EXTIEHIRS R LARIREL P SRR R B HARE AOBK I,
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EXTI {2528 PSR iF B 54 BIHERETE stop R0 T A EEEE N E IR IREE 5 tBEIR I IR
EERYSKIR, B0 RAS 2R IRy GPIO A1,

2.13. {REEEHEE (ADC)

2.14.

CHRER 31 1218 SARADC, ZIERIEFERES 19 MEWNEANE
3NRERIEE, EERREIIERT T TR,
BEERHMEN AT LURESBIR, &L, 13, NESER. BRERFHEETHEEN
THRY 16 (IR 7R,

&1l watchdog eI AEENESMARBEEH T AFPEXHNSHE{REE.

ADC SEHL T FE(RSTER ™A T, ARG RIRAYTORE.

TESRARLETR FEHRt R ELRAEHREETR A8 watchdog AR B HH S ERTF A RS K.

&, 81E 16 MMMEREE

#IHEEIREE (DAC)

PN EFMEWEEHMELR(DAC)R 12 (UEFHIAN, BEMEHRIE /RN HES. DAC AILIECE D 8 (U
g 12 iEst, tBATLlS DMA 25ISSER &, DAC TIEFE 12 iiElet, SuRaTLUREMRAEXITTE
AXI3F. DACHRIRE 2 MmtiEE, SN EEHERMaiRss. X DACKT, 2MNBERLL
IRSTEBHTER, BA LIRS THIRA RS IR 2 NBERYEE. DAC AJLUBIES IMMASEHE
[£ VREF+LUERIEEISHAVIIRER, 2T

B 12 (RN MR R E EXITT
m ELSEHIEE
B IBEKAR
B =AIKCER
B XX DAC BERIEE S BlkiR
m BMEEHEE DMAIIRE
B 7% DMA TistEiRa
B HNERfAbR SRR
B ASEHEE VREF+
2.15. EREE
PY32F403 A EIERT 28R RN
3 2-4 FERTEREE
S0 Timer {7z it ] DMA | jHR/LLEEIE | HiMad
TIM1 16 i J:,‘F,:;EN 1~ 65536 X¥F 4 3
AR =i NUSE )
TImM8 16 {31 = 1~65536 | iF 4 3
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£} Timer fuss 1 010 Fagsm DMA | HER/tbgnEE | it
N LT, Ahoxd .
TIM2 16 fiI s—— 1 ~ 65536 b2 4
J:’ , 0y
TIM3 16 {if ;;;Xj 1~ 65536 b2 4
B L, hoxg
TIM4 16 {if ' X’Xa‘ = 1~ 65536 b2 4
N L, hoxg .
TIM5 16 fiI s— 1 ~ 65536 b2 4
TIM10/
1B FAERTES Em%ﬁ 16 fif + 1~ 65536 1
TIM14
BEEREE | TIM9/ TIM12 16 51 + 1 ~ 65536 2
BEARERTEE TIM6, TIM7 16 {iI + 1~ 65536
2.15.1. BERSE
SHRERTEE (TIMUTIM8) H 16 o) RiE 0 SRS IKSIAYE sha=E 1828 E RN, SHLARBIES M7

£8F: BAGS (AR ABNMKENE SEERmbiK (mhis.
HBARIEH PWM)

TIMUTIMS B83F 4 /MisiEiE, BfE:

BIIBER
i

PWM P4 (BFEHEFOXITFHER)

KR

B PWM, IEX

SNER TIMU/TIMS BB AR 16 (ZitATEs MIEEBS TIMx ITATESEEAVE . RSB 16 {7
PWM &8, NEELAEHIEE/I(0 - 100%),

#£ MCU debug #&3{, TIMU/TIM8 BTLUKRES 24,
EGHERZEME timer 14 E, FIE TIMUTIMS BTLUET 1A 2855 ThRE S EL i+ AT 88— TF LASE

DRSS E MR,

TIM1/TIM8 375 DMA IHEE,

2.15.2. EAER:S

2.15.2.1.

TIM2/TIM3/TIM4/TIM5

TIM2/TIM3/TIMA/TIMS JBFRAERIRRZH 16 (/A JRIZ5SNRRIKRY 16 BB AR
Bk B8 4 MRMAYEE SBETEANRRE HILR, PWM S B MR,
B LB ITRIERIEEINEES TIM1 —EET(F

m 5 DMAIfRE
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B BEEAMREIFAI(IEE) mIDSESTIEFREM 1 3 3 ERWN GRS
B 7£ MCU debug =, TIM2/TIM3/TIM4/TIMS5 BILAKRES TR

2.15.2.2. TIM10/ TIM11/ TIM13/TIM14

B EFAEREE TIM10/TIM11/TIM13/TIM14 A RiETR SR=R3RENRY 16 fia)_E B st

IESHIRL.
B TIM1O/TIM1VUTIM13/TIM14 BE 1 MNEILEERTFENBER/ A HEE:, PWM B Bk
RN,

B 7 MCU debug &=, TIM10/TIM11/TIM13/TIM14 BTLURES TS,

2.15.2.3. TIM9/TIM12

2.15.3.

2.15.4.

2.15.5.

2.15.6.

® TIMOF] TIM12 HE4RFETIZ SRESIRENAY 16 {7 B ahdeEiit4iEerank.,

B TIMIFI TIM12 BA 2 MiLEBER TR BRAmEER PWM 5E ik EziEd.
B TIMOF] TIM12 EEGIEXAIE#MEIH.

B 7£ MCU debug &=, TIM9 1 TIM12 FTLUKREEITEL.

BAERZE TIM6/TIM7

m EERSER TIME/TIM7 83— 16 (B ahHiT i8S, e BRIR fRiEi o SRes k.

m 16 (U EahEREIT RS,

B ik DAC RIRILEREK.

B EEHEH (TEEsal) RERTETRTDMA BK,

IWDG

C R AIEERL T — Independent watchdog (f8)#R IWDG) ZEREEERER]. IIFHEHHLRIERE
AR, IWDG RIMFHER BT RXUERAITIREREL AT EERAZIEER) timeout (ERTRRA
RBENL

B IWDG HJRIZAY RC #RZESIRALATER, BI £ STOP #1 STANDBY &= FI{E.,

B IWDG RI&&HE watchdog {EAEN A ZIMIIRZITE H B TR SRS F EfRERRE AN A,
B & option byte Y=, ATLAERE IWDG FEHIER .

B IWDG 2 stop IR AIIREETR, LAS (RIS R IREE stop &R,

B 7 MCU debug &z, IWDG BJLUREITHEUE.

WWDG

ZEBOEBI THEET— 7 N TTIHES AT LARBE A BHIE!T. HHIE&EN, BaLMEA—1F
I PRREMRSE. THIETH APB BJ$R(PCLK). EEBMEHMEEN, THEEFTLAE MCU debug &
I MRS,

SysTick timer

SysTick iH#4E8E JATIHRER SR (RTOS) (EBAILABIFRERNR T i8S,

Puya Semiconductor 20/84



PY32F403 R5IEIEFM

2.16.

2.17.

2.18.

SysTick 43 :
B 24 f7[E T
B EEEEE

B FEERICE 0 BRI AT (RTRRR)

SERSAIER RTC

SCATATEPR— MR AIERTES. RTC {RBUAE—RIELLTH AT MBS TEERAR A ECE T, AT IR AT £
BAEIThEE. (B0 THEEERERLIERRE R AL RINATEFIR A,

B RTC SFSRREES I 2208 32 (LA w1448,

B RTC IH#ESAtRRAILAA LSE, LS| LAK HSE BI$HBRLA 128, BJLAESS stop IREER.

B RTC AJLAEAHlT st chr (TER) .

B RTC X#ATEH calibration,

B 7£ MCU debug ##=zt;,, RTC aJLUKRZEITEL

BATRKREITERT CRC

IR ARG (CRO)IHE BT RIRIBEEERIEMZ TSR] 32 i CRC IHTEER. EHMNAS,
CRC AT ERN TR &M E #iRFMEN ERMENEM. CRCITERITEE 11 32 Ul
ESFes:

B XX HERHTEREN FARMASZS I LU ER 1T CRC T ERFEEE.

B XZEFERH TR JRE] E—R CRC ITERIZER.

B FRBENHESFS HitEARER—X CRC iTEARMFITEERNAS I 32 =

##17 CRC itE, MAREF i ).
B OLUBHiIREESFEE CRC_CR MY RESET i>kEEF 78§ CRC_DR J OXFFFF FFFF, ZiME
/277728 CRC_IDR WAVEUE.
B RECE CRC ¥IMA(E.

BRI RIS RS CTC

AR HIRE (CTC) RAERMGAYSZN BaERSECE ) 48 MHz BYRY RC Bk FH{E/9 USBD
RIREFHIR, CTC RRETFTINEESBENSEESIRRRIE HSI BTt B BarIsFahr0E
BRUEE ISR —MEER PLLASM B3,

CTC &R FEETRAI T IR :

B =IMNERSE(ESIR: GPIO, LSERYH, USBD_SOF,

nRMHRESERDKT.

B R TRRRE.

n BESEESRERMERINEN 16 fARETEES.

B FAFERTHEFEIROER) 8 (AT HRIERE.
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2.19.

2.20.

2.21.

2.22.

B ARSAIFIFRT, e R ROERPIAS . RUERIIIRZS (CKOKIF) , ZBERE
(CKWARNIF) FIfiRIAE (ERRIF) .

RARBEEHER SYSCFG

SYSCFG R EE TN FIRE:

B 12C fast mode plus,{F8E/Z1E—L5 10 ports,
B RIEARE boot iR, METHIIAEFX,

B DMASMNRBEISEEEH,

B TIMx JRERIEH),

Debug %$F (DBG)

MCU DBG &R EIR 2R A LA T IhEE:

B STSREIRAET F LRI IART

B CPUHA HALT Bt I=HIERTES. &I MOELILTHEEE Rt

B CPU#A HALT BY,BELE 12C1 #0 12C2 SMBUS #&HT

B CPU#A HALT BY,BHLE CANFD RIS 7R85

m HEERERS |

MCUDBG FHFaiRigith 1D w3, EF8 JTAG & Sw Eii#ED, 5& PR FE8J LAELE 1D
VTR

SDIO

SD/SDIO MMC REHIRIR(SDIO)TE AHB INRISELFNZIAR(MMC), SD 7+, SDIO =#0 CE-
ATA IREFIERM T EEO.

XIFLATRIO8E:

B 37HFSDR 2.0 kA

B 37 SD /O K 2.0 fgAs

B 75 MMC4.2 fRA

B 7 CE-ATA L1RRA

B SO A ESHIm IR T

B OSERIES KIATEE

SDIO A3z#F SPIHETRIBEERI, RHRF 110 #R=UA) SD REEG R /0 #5, FEEXZFF SD 17
EREPRRSHS, MRk, B, SDTF#ERF SD /0 RPBELHSEAEN, SDIO AR
SFEHXLEEE, MMC4.1 3285 DDR [Faf,

1°C 0

Puya Semiconductor 22/84



PY32F403 R5IEIEFM

2.23.

12C(inter-integrated circuit) DL IIERRITHISEFIELT 1°C Bk, BiRMHSENIhEE BHIFE 12C &
SRERNIRRE. Y. FEF0TF. XIFE (Sm) . HRE (Fm) .
12C i
B 2/ 2C $#[O,5738F Slave 1 master &z,
m ZEHI0EE: AILMM master, BRI slave
B SOEREETEE
OIS (Sm) © EA 100 kHz

—  REERX (Fm) : BiX 400 kHz
®  {EJ9 Master

— =4 Clock

— Start #0 Stop B9F=4%
m  {EJfgslave

—  OIYRFER 12C HEHE T

—  BIIEAL 2 PIBHERIRR I RE

—  Stop AR

7 {i7/10 R SRR

BRI % (General call)

WSIFEAL

—  RIEAEWEI ARSI

—  FHERTRIREAL

— I2C busy fRfu
B RIS
— Master arbitration loss
—  IEUEERIERY ACK failure
—  Start/Stop $&81=
— Overrun/Underrun(BS$9H71<IHEE disable)
BlIERIRT SRS TRE
H% DMA 88 DHIEFT5 buffer
LINEE=LIV]
TEHAR A ISR N RE
7 SMBus

BRAREREWER USART

PY32F403 85 5 MERARS/SEWASE (USART) 525 1S07816, LIN, IrDA,
BARERLKURER(USART) IR T —FRIENZESEAIRE NRZ B R 1T#IEEUAIINRIR
BZEHITENTEHER, USART RIS EIRIFR R LR HES TRV RIERE,
EXFRSRMBENEN T REEE BRITSIESBE.

SAFERAFERIE,
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FRZE PEEECER DMA 5=, T AT SR EUEE(S.
USART 4314 :
NI RILEE
NRZ #R/HEIE
BJECE 16 {E5E 8 (FIT KA IBINEREFN S RENR T
RIEFIHEWEE R RIS &RSIX 4.5 Mbit/s
BahisRrE=a
AYRIENEUERE 8 EE 9 1z
AIECERMELESL (3785 0.5,1,1.5 8 2 MELEAL)
REFNESE R AT
BRI T i@,
IRTRYRIEFHERLEREAL
EAESRE]
BT DMA il RIXF T
HeRE
— W buffer i#
— Ki% buffer &=
— (BN
B BB
—  RIEREGNI
—  XOEBEEEH TGS
B EIRSHIFRTR
— CTSHZ
— REHFSEDT
— KRIX5ERK
— BSUESTEeR
— EURRETH
— iR
—  MgER
— IRSEME
—  RIEOEIR
—  LIN B A=A
B SRR
—  JNRMEHMEARDUEE, NHNFRBMET
B MEEBIREI(IREE . BTSRRI ARSI, AR IERR I ERnY 5 =0 bz (MSB, 58 9131) |
BT,

2.24. R{TIMEEO SPI
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2.25.

2.26.

PY32F403 &2 3/ SPI, BR{TIMZIZEO(SP)ARIFS R SI/MBRELAENT., £WNT. BT FEZPHIS
TATNBEE, EOT LA SR TR, F AN EREBEIR(SCK), EOXELASZERE
BRIE.

SPI4FIEANT:

B Master 5 slave &z

B 3N TEPSER

B 2EFNTELEE (BNEAEELSE)

B 2EBTEDSER (FTNAHIEL)

B 8(IENE 16 (HEHNLER

B XEFEFEE

B SANERIURASERIIARE (BKA feok/d)

B METURE (FRA feew/4)

B ERIUAME R AR E1T NSS B £/ N EBFElRIaSHEE

B ERRERYRT SR RO

B EIYRIEAVEHEINS, MSB TERIEL LSB 7R

B OIRRAR BRI E RAEIEIRS

B SPIRERITRSIRG

®  Motorola #&=

B AR ERISRE. JE

®m  2/NE% DMABESIR) 32 fiz Rx ] Tx FIFOs

RERERREE ST (1°S)

B2 NEEER 8 KHz~192 KHz By 12S Rtz

B FETESFIMAUER, £EXNTHBETEEEN

12S RELBIY 3 LA TER MM F AN ARMIEREED. B3/ 1°S B0, AIEESME
U REA 16/32 IO HERIGIE, SIS SPILF] SPI2 ZEEEM. XFF 8 KHz~192 KHz RISSIERIFI
R, BEIRE/NT 05%, A 1°S EZOERATLAER DMA I8,

IERERITFAEEFIRE (ESMC)

ESMC (External Serial Memory Controller) 2—fhEiE(EEO, AFE (Single SPI) . XX (Dual
SPI) . P9 (Quad SPI) #1/\ (Octal SPI) i@i& SPI #[7Ffif88 (NOR Flash, PSRAM %) ., B
PAFELA T PR AR A I — sz ™ET T

BRI FrER(FYAER QUADSPI F788#A{T (indirect mode)

B RFIRGHMEI: JMNRINTFERGTRIIREIIESE), REKEMIARERFERE (memory mapped

mode)
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2.27.

2.28.

ERANFiERRRT, RIEASSE/A Qual SPIfZiERE, RILASEIISE(LL Octal SPI Zfifzs—HHRE ™=
NELENFHESE.

N FERIhERET: (BRI

B OJERARIEAERIT 8 U

B WAFRR, BEFAHTHERNNE, TRBAREAZRK 8 (I
B Octal SPI

B SDR#DDR X

B FTEENATREE T2 Al iR FD
B EEAERSIED ST 2 A R MIET,

B BTEEAEERIEERL FIFO

U8 16U 32 (EHELA

B FATEREREN DVMA (EE

B FIFO #{F5epk ERIPITERL

USB 2.0 £iEfEER

PY32F403 % 1 4> USB 2.0 &L, USBHMESCIN Y USB2.0 £iFFEF APBL REkarviEO.
3% USB /RSB, JLUEILS S HsCIUEINE. =25 MNT:

B 55 USB 2.0 2IFREBHIRANEE

m TJEE 1384 USB imm

B CRC(EBMRTTREE) AR/, RAAFITF (NRZI) JRED/MREFIAIET

B ERSER

B EE/ES R RNE R XA

B 7R USB ERIREERIE

B OREERT BRI

CANFD

PY32F403 84 1 /> CANFD &S0k,

CAN (Controller Area Network) /SZe@—MR]LIELENIER F LIRS E RSB ZEEEE
SRR, CAN FD $24538181F CAN &4 CAN2.0(2.0A, CAN2.0B) #1 CAN FD 1Y,

CAN S\ Hlss T LGB RS FROSURIKCR, TEAT @, CAN FD ixHIzs8E 12 fHifikss. ik
BETANEEFERERNAER.

CAN FD =HI28h N AR ET 1 MNEMARNERXE FES (Primary Transmit Buffer, LUTEFR
PTB) #13 Mk IEEREE (Secondary Transmit Buffer, LATF{&FR STB) A IEHIBEERL, H
RIEEERREMERIEINF. B 3 MEKEE S (Receive Buffer, LATREFR RB) IRENSZREL
2. 34 STBLAK 34 RB AL A— 34k FIFO F1I—1 34k FIFO, FIFO SE& g4,
CAN FD \&izhgs Rt AT LAS ISR EIfA CAN @fE (Time-trigger communication) .

Puya Semiconductor 26/84



PY32F403 R5IEIEFM

2.29.

B =£37H CAN2.0A/ CAN2.0B/ CANFD 1Y
B CAN2.0 SXIFR=IBSRAFER 1 Mbit/s
B XRF1~ U 32 RUBAFERTION, RIGECEIRITER
B3 NEKEIES
— FIFO A=
— RS EMIEENSIE NS E S FEIER
B 1SRG EREE RS PTB
B 3 NEIRIEEIFIE STB
— FIFO A=
—  RERMHESR
B 12 EIRSTATEsERS
— XFF1AARE IDFI 29 & ID
— TEJYRFE ID CODE {iLAK: MASK fif
B PTB/STB IUXIFRIRRIEE
B STEEREER
B REEEMES
B B AR LN B A E AL E
m ORENEIREEE
B 37515011898 - 4 MIERTEfRA CANFD LAR AT /E1E,
SWD

ARM SWD £ 7eiFeR QiEil TREEZS PY32F403,
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3. S| ECHE

98 [ PE1
94 [_] BOOTO

93 [ P87

78 [ pcio
77 [ PA1S
76 ] PA14

99 [ Vss s
97 [ PEO
96 [ PB9
95 [] PB8
92 [ PB6
91 [ PBS
90 [ PB4
89 [ pB3
838 [ pD7
87 [ pp6e
86 [J PD5
85 [] pD4
84 [ pD3
83 [ pD2
82 ] pD1
81 [ ppo
80 [ pc12
79 [ pc11

100 [ Vecs

PE2 Vee
PE3 Vs
PE4 Vear
PES PA13
PE6 PA12
Vear PA11
PC13 PA10
PC14-0SC32-IN PA9
PC15-0SC32-0UT PA8
Vss.s PCY
Vees PC8
OSC_IN PC7
0sc_out LQF P 100 PC6
NRST PD15
PCO PD14
PC1 PD13
PC2 PD12
PC3 PD11
Vssa PD10
Veer- PD9
Vagrs PD8
Ve PB15
PAO PB14
PAL PB13
PA2 PB12
& AR IRIRBRIERBLTIIIILLLR
| gududddiouduuuuououun
2 S yI2 gz sabR2gsNOTesS s 2y
e - - - - - -
[ 3-1 LQFP100 PY32F403V1xT Pinout1
e
T e 0 O~ 0wt o NT S YT
Sfa@peppgeeiye s
ENNRNNNNNRNNRANRNNRRNRRANNRREND
IS RIRBZRBBIAIARS
Vear 1 Veap
PC13 2 Vss 2
PC14-0SC32-IN 3 PA13
PC15-05C32-0UT []4 PA12
PDO/OSC_IN 5 PA11
PD1/0SC_OUT 6 PA10
NRST 7 PA9
PCO 8 PA8
PC1 9 LQF P64 PC9
PC2 PC8
pPC3 pPC7
Vssa PC6
Veen PB15
PAO PB14
PA1 PB13
PA2 PB12

~
-
|
I3
<
a

[&] 3-2 LQFP64 PY32F403R1xT Pinout1

pPA4 120
pAs []21
pPA6 [] 22
PA7 []23
pca LJ24
pcs L4 25
pBo L] 26
pe1 L_J27
P2 [ 28
P10 L} 29
PB11 L_}30
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Vaar

PES

PE6

PC13
0SC_IN
0sC_ouT
NRST

PCO

PC1

63 ] Vs s

S
>
|
<
@

© ® N A W N R

N
- =
L] L]
m -
< 4
o 3

62 ] PB9

Veea LY 19

60 [_] BOOTO
59 L] PB7

61 ] PB8
58 L] PB6

LQFP64

pPA4 120
pAs []21
pPA6 [] 22
PA7 ]23
Pca L_J24
pPCcs L] 25
peo L] 26
pe1 L] 27
pe2 [ 28
PB10 L} 29
PB11 L_}30
Vss 1 L] 31

57 ] PB5S
56 ] PB4
55 L] PB3

54 ] PD2

53 L] PC12
52 L] PCl11
51 ] PC10

50 [ PA15

Vee: 32

49 L] PA14

3-3 LQFP64 PY32F403R2xT Pinout2

Vear
Vss 2
PA13
PA12
PA1l
PA10
PAS
PA8
PC9
PC8
PC7
PC6
PD15
PD14
PB15
PB14

A B C D E E G H
ot losiS5ur | oS | osc.out| NRST | vssa [ pcs | veca
PC13 VBAT VSS_3 VCC_3 PC1 PC2 PAO PAl1
PB9 PB8 PB7 PB6 PCO PA2 PA3 PA4
PB4 BOOTO PB5 VSS_4 VCC_4 PAS PAG PA7
PB3 PD2 PC12 VSS_1 VCC_1 PBO PB1 PC4
PA15 PC11 PA10 VSS_2 VCAP PC6 PB2 PC5
PA14 PC10 PA9 PAS PC7 PB15 PB10 PB11
PA13 PA12 PAl1l PC9 PC8 PB14 PB13 PB12

3-4 BGA64 PY32F403R1xH Pinout1

Puya Semiconductor 29/84



PY32F403 RFIEUEFM

47 [ Vss s
46 [ P9
45 [ pBs
44 [ BoOTO
43 [ ra7
42 [ rss
41 [ pss
40 [ pB4
39 [ P83
38 [ pals
37 [ pa1a

>
]
]
<

Vear 1 Vear

PC13 2 Vss >

PC14-0SC32-IN 3 PA13

PC15-0SC32-0UT 4 PA12

PDO/OSC_IN 5 PA11

PD1/0SC_OUT 6 PA10

NRST 7 PA9

Vssa 8 PA8

Veea 9 PB15

PAO 10 PB14

PA1 11 PB13

PA2 12 PB12
IV ESE8ESRIINIT
gudduodougod
m S MmO N O o N O o
REZERBEEZE §3

3-5 LQFP48 PY32F403C1xT Pinout1

47 I Vss s

48 [ Vees
46 [ PB9
45 [ P8
44 [ pB7
43 [ P86
42 [ p85
41 [ PB4
40 [ P83
39 [ pc11
38 [ pc10
37 [ PA15/PA14

Vear 1 Vear
PES 2 PA12/PA13
PE6 3 PA11
PC13 4 PA10
OSC_IN 5 PAS
0SC_ouT 6 PA8
NRST 7 PC9
Vssa 8 PC8
Veen 9 PC7
PAO 10 PC6
PA1 11 PB15
PA2 12 PB14
IS0 2582 AATSN
lgudddduugdud
N T 1M OUN O d N O o o oo
RIZFFEEEZE S

] 3-6 LQFP48 PY32F403C2xT Pinout2
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8‘ o 0~ ©OWw s MmO WS
O M MMM MMOMOMAAQ <
>N o W a T a T WO o T o O o TR o T a T a I o
ﬁ PR R S R \
AU S S A R N 42 B 40 B 4]
VBAT| : 1 36: ] vcap
PE6| ;2 S — | 35 { PA13
7
PC13| 3 ( : 341 PAL2
NRST | x4 : : 337 PALL
pci| 5 : | 32 7| PAL0
pc2f 6 I F N 4 8 | 31| PA9
. [ | -
pc3| 7 i ! o 1Y
.. |
Vssa| :8 ! : JPcs
Vcea 9 |l VSSJI PB15
PAO| :10 27 | PB14
PAL| 11 26 | PB13
PA2| 12 25 | PB12
M < 1 O~ 0 OO0 O 4 N M <
\“'“‘T“‘”‘TT‘FF‘\',‘-\“N,‘E“/
23228350058 =
faoaonag WWowwww
ST e W o WG WY a W W4

3-7 QFN48 PY32F403C1xU Pinout1

PB8/PBI
BOOTO
PB6

PBS

PB4

PB3
PA15
PA14

-, T RRRRNER -
Ve R Vear
PDO/OSC_IN 2 23 PA13
poyjoscour |43 | e
nRsT [ QF N 3 2 215 pan
Ve |5 20 pago
) i 19 -

PR, 33Vss 1: PA9

par |77 | pae

PA2 8 ()} 8 : g 2 3 3 2 17 VCC_Z

PA3
PA4
PAS
PA6
PA7
PBO
PB1
PB2

€] 3-8 QFN32 PY32F403K1xU Pinoutl

% 3-1 5|HIEXRIARIENFATS

s EX
S Supply pin
G Ground pin
I Input - only pin
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S ) ¥ EX
I/O Input/ output pin
NC T X
- FT IEH 5 V0, TSN B HIThEE
RST SRBRO, RS _ERIER, ST HEHEIM B HIEE
Notes B IPEEARER, AR AR QSRS A2 a2 5 fEAZESAImA
— SRThaE {@iT GPIOX_AFR E7a8isiZAI0I6s
BHNTheg ETIME 7 28 BT ISR Al AEAITHAY
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%= 3-2 5|[IEX

ESECES: iwOTEE

d =)

s |E|z|E|8]3|8|¢ 0% SN () p—

: |E| & |3 | E|E|2| 2 g | B SR WS

S |2 2| a | S|S0 0O

1 - |- - - - - - PE2 1o FT PE2 TRACECK -
EVENT_OUT

2 - - - - - - - PE3 le] FT PE3 TRACEDO -
EVENT_OUT

3 - - - - - - - PE4 o FT PE4 TRACEDL -
EVENT_OUT

TRACED2

4 - | 2 - - 2 - - PE5 o) FT PE5 TIM9_CH1 -

EVENT_OUT
TRACED3

5 - | 3 - - 3 2 - PE6 10 FT PE6 TIM9_CH2 WKUP3
ENENT_OUT

6 1] 1 [ B2 | 1 1 1 - VBAT S - Vear - -

7 2 4 A2 2 4 3 - PClS'TA(g"(E;ER jic /0 - PC13 EVENT_OUT TA'\\;'\/PIEU%?TC

8 3| - | A | 3 - - - | PC14-0SC32_IN®® | /0 - PC14 EVENT_OUT 0SC32_IN

9 4| - | BL| 4 - - .| PO15- 0832 0UT® | g - PC15 EVENT OUT 0SC32_OUuT

10 - - - - - - . Vss_s S - Vss s - -

11 - - - - - - - Vcc s S - Vcc s - -

12 5| 5 | c1| 5 5 - 2 OSC_IN ! - OSC_IN - -

13 6 | 6 | DL | 6 6 - 3 0SC_ouT 0 - 0SC_ouT - -

14 7| 7 | B1 | 7 7 4 4 NRST 10 - NRST - -

15 8 | 8 | E3 | - - - - PCO [e) - PCO EVENT_OUT ADC123_IN10
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HEXE iR OITNEE
d =)
s [ElE|E 8|88 ¢ HOS *‘K%Emas
S 3 3 < & = © N m| i @
o ﬁ ﬁ o E § S = EE EE SHHEE FironTheE
S c|lo| Q|o|loc |8 |5 - -
9 | | ] 2 | o o
ESMC_I04
16 9 9 E2 - - 5 - PC1 110 - PC1 = ADC123_IN11
EVENT_OUT
ESMC_IO5
17 10 | 10 F2 - - 6 - PC2 110 - PC2 = ADC123_IN12
EVENT_OUT
ESMC_I06
18 1| 11 | 61 - - 7 - PC3 110 - PC3 ADC123_IN13
EVENT_OUT
19 12 12 F1 8 8 8 - Vssa S - Vssa - -
20 - - - - - - - VREF- S - VREF- - -
21 - - - - - - - VREF+ S - VREF+ - -
22 13 13 H1 9 9 9 5 Vcea S - Vcea - -
WKUP1
USART2_CTS
TIM8_ETR
23 14| 14 | G2 | 10 10 10 6 PAO-WKUP1 110 - PAO = ADC123_INO
TIM2_CH1_ETR WKUP1
TIM5_CH1
EVENT_OUT
USART2_RTS
TIM2_CH2
24 15 | 15 H2 11 11 11 7 PA1 110 - PA1 = ADC123_IN1
TIM5_CH2
EVENT_OUT
USART2_TX
TIM2_CH3
TIM5_CH3 ADC123_IN2
25 16 | 16 F3 12 12 12 8 PA2 110 - PA2 S
TIM9_CH1 WKUP4
ESMC_SS0
EVENT_OUT
26 17 | 17 | G3 | 13 13 13 9 PA3 110 - PA3 USART2_RX ADC123_IN3
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HE

=

LQFP100 V1

LQFP64 R1

LQFP64 R2

BGA64 R1

LQFP48 C1 e

LQFP48 C2

QFN48 C1

QFN32 K1

w0

4=

g
k1

iIe

a

S(urhee ™

SHmeE

Fithnzhee

TIM2_CH4

TIM5_CH4

TIM9_CH2

ESMC_CLK

EVENT_OUT

27

18

18

D4

Vss_a

Vss_ a4

28

19

19

E4

Vce_4

Vee_a

29

20

20

H3

14

14

14

10

PA4

110

PA4

USART2_CK

SPI1_NSS

EVENT_OUT

ADC12_IN4
DAC_OUT1

30

21

21

F4

15

15

15

11

PA5

110

PA5

SPI1_SCK

EVENT_OUT

ADC12_IN5
DAC_OUT2

31

22

22

G4

16

16

16

12

PAG

I/10

PAG6

SPI1_MISO

TIM8_BKIN

TIM3_CH1

TIM13_CH1

ESMC_103

EVENT_OUT

ADC12_IN6

32

23

23

H4

17

17

13

PA7

11O

PA7

SPI1_MOSI

TIM8_CHI1N

TIM14_CH1

ESMC_102

EVENT_OUT

ADC12_IN7

33

24

24

H5

PC4

110

PC4

ESMC_I07

EVENT_OUT

ADC12_IN14

34

25

25

H6

17

PC5

I/10

PC5

EVENT_OUT

ADC12_IN15
WKUP5
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HE

=

LQFP100 V1

LQFP64 R1

LQFP64 R2

BGA64 R1

LQFP48 C1 e

LQFP48 C2

QFN48 C1

QFN32 K1

w0

4=

g
k1

iIe

a

S(urhee ™

iROITNRE

SHmeE

Fithnzhee

F5

PBO

110

PBO

TIM1_CH2N

TIM8_CH2N

TIM3_CH3

ESMC_IO1

ADC12_IN8

12S3_CK

EVENT_OUT

36

27

27

G5

19

19

15

PB1

I/O

PB1

TIM1_CHS3N

TIM8_CH3N

ESMC_IO0

ADC12_IN9

EVENT_OUT

37

28

28

G6

20

20

16

PB2

110

FT

PB2/BOOT1

EVENT_OUT

BOOT1

38

PE7

I/O

FT

PE7

TIM1_ETR

39

PES

I/0

FT

PES8

TIM1_CHIN

40

PE9

11O

FT

PE9

TIM1_CH1

41

18

PE10

I/10

FT

PE10

TIM1_CH2N

ESMC_CLK

EVENT_OUT

42

19

PE11

11O

FT

PE11

TIM1_CH2

ESMC_SS3

EVENT_OUT

43

20

PE12

I/10

FT

PE12

TIM1_CHS3N

ESMC_I100

EVENT_OUT

44

21

PE13

110

FT

PE13

TIM1_CH3

ESMC_lO1

EVENT_OUT

45

22

PE14

110

FT

PE14

TIM1_CH4
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HE

=

LQFP100 V1

LQFP64 R1

LQFP64 R2

BGA64 R1

LQFP48 C1 e

LQFP48 C2

QFN48 C1

QFN32 K1

w0

4=

g
k1

iIe

a

S(urhee ™

iROITNRE

SHmeE

Fithnzhee

ESMC_l102

EVENT_OUT

PE15

110

FT

PE15

TIM1_BKIN

ESMC_IO3

EVENT_OUT

47

29

29

G7

21

21

PB10

I/O

FT

PB10

12C2_SCL

USART3_TX

TIM2_CH3

ESMC_CLK

EVENT_OUT

48

30

30

H7

22

22

PB11

I/0

FT

PB11

12C2_SDA

USART3_RX

TIM2_CH4

ESMC_SS1

EVENT_OUT

49

31

31

D5

23

23

Vss_ 1

Vss 1

50

32

32

ES5

24

24

24

Vee 1

Vce 1

51

33

H8

25

25

PB12

I/10

FT

PB12

[2C2_SMBA

USART3_CK

SPI2_NSS

TIM1_BKIN

12S2_WS

EVENT_OUT

52

34

G8

26

26

PB13

I/10

FT

PB13

USART3_CTS

SPI2_SCK

TIM1_CHIN

12S2_CK
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ESE T3 IOILhAE

d =2

o || g 2805 ¢ HOS *‘K%Emas

S 3 3 < & = © N m| i @

5 gl & | e | d|d|lT|e i o SRaE BINTIEE

L G|l o | Q|| o | L |k = =

9 | | m | | o 04
EVENT_OUT
USART3_RTS
SPI2_MISO

53 35 33 F8 27 25 27 - PB14 /0 FT PB14 TIM1_CH2N -
TIM12_CH1
EVENT_OUT
SPI2_MOSI
TIM1_CH3N

54 36 34 F7 28 26 28 - PB15 110 FT PB15 TIM12_CH2 -
12S2_SD
EVENT_OUT
USART3_TX

55 - - - - - - - PD8 110 FT PD8 -
EVENT_OUT
USART3 RX

56 - - - - - - - PD9 110 FT PD9 = -
EVENT_OUT
USART3_CK

57 - - - - - - - PD10 110 FT PD10 -
EVENT_OUT
USART3_CTS

58 - - - - - - - PD11 110 FT PD11 -
EVENT_OUT
TIM4_CH1

59 - - - - - - - PD12 /10 FT PD12 USART3_RTS -
EVENT_OUT
TIM4_CH2

60 - - - - - - PD13 /0 FT PD13 -
EVENT_OUT
TIM4_CH3

61 - 35 - - - - - PD14 /10 FT PD14 — -
EVENT_OUT

62 - 36 - - - - - PD15 110 FT PD15 TIM4_CH4 -
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HEX

LQFP100 V1

LQFP64 R1

LQFP64 R2

BGA64 R1

LQFP48 C1 e

LQFP48 C2

QFN48 C1

QFN32 K1

w0

4=

g
k1

iIe

a

S(urhee ™

iROITNRE

SHmeE

Fithnzhee

EVENT_OUT

63

37

37

F6

27

29

PC6

110

FT

PC6

USART4_CK

TIM8_CH1

TIM3_CH1

SDIO_D6

12S2_MCK

EVENT_OUT

64

38

38

E7

28

PC7

1’0

FT

PC7

USART4_CTS

TIM8_CH2

TIM3_CH?2

SDIO_D7

12S3_MCK

EVENT_OUT

65

39

39

E8

29

PC8

I/10

FT

PC8

USART4_RTS

TIM8_CH3

TIM3_CH3

SDIO_DO

EVENT_OUT

66

40

40

D8

30

PC9

I/10

FT

PC9

TIM8_CH4

TIM3_CH4

SDIO_D1

EVENT_OUT

67

41

41

D7

29

31

30

18

PA8

110

FT

PA8

MCO

USART1_CK

TIM1_CH1

EVENT_OUT

68

42

42

c7

30

32

31

19

PA9

110

FT

PA9

USART1_TX
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HE

=

LQFP100 V1

LQFP64 R1

LQFP64 R2

BGA64 R1

LQFP48 C1 e

LQFP48 C2

QFN48 C1

QFN32 K1

w0

4=

g
k1

iIe

a

S(urhee ™

iROITNRE

SHmeE

Fithnzhee

TIM1_CH2

EVENT_OUT

69

43

43

C6

31

33

32

20

PA10

110

FT

PA10

USART1_RX

CTC_SYNC

TIM1_CH3

EVENT_OUT

70

44

44

Cc8

32

34

33

21

PAl1l

I/O

FT

PAl1l

USART1_CTS

TIM1_CH4

CAN_RX

USB_DM

EVENT_OUT

71

45

45

B8

33

35

34

22

PA12

11O

FT

PA12

USART1_RTS

TIM1_ETR

CAN_TX

USB_DP

EVENT_OUT

72

46

46

A8

34

35

35

23

PA13

I/10

FT

JTMS-SWDIO

JTMS-SWDIO

EVENT_OUT

73

48

48

E6

36

36

36

24

Veap®

Veap

74

47

47

D6

35

Vss 2

Vss 2

75

17

Vce 2

Vcec 2

76

49

49

A7

37

37

37

25

PAl14

I/10

FT

JTCK-SWCLK

JTCK-SWCLK

EVENT_OUT

77

50

50

A6

38

37

38

26

PA15

110

FT

JTDI

JTDI

SPI3_NSS

SPI1_NSS

TIM2_CH1_ETR

12S3_WS

EVENT_OUT
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HEX

LQFP100 V1

LQFP64 R1

LQFP64 R2

BGA64 R1

LQFP48 C1 e

LQFP48 C2

QFN48 C1

QFN32 K1

w0

4=

g
k1

iIe

a

S(urhee ™

iROITNRE

SHmeE

Fithnzhee

PC10

110

FT

PC10

USART4_TX

USART3_TX

SDIO_D2

EVENT_OUT

79

52

52

B6

39

PC11

110

FT

PC11

USART4_RX

USART3_RX

SDIO_D3

EVENT_OUT

80

53

53

C5

PC12

1’0

FT

PC12

USART5_TX

USART3_CK

SDIO_CK

EVENT_OUT

81

C1

PDO

I/10

FT

CAN_RX

EVENT_OUT

82

D1

PD1

I/10

FT

CAN_TX

EVENT_OUT

83

54

54

B5

PD2

11O

FT

PD2

TIM3_ETR

USART5_RX

SDIO_CMD

EVENT_OUT

84

PD3

11O

FT

PD3

USART2_CTS

USART5_CK

ESMC_SS2

EVENT_OUT

85

PD4

110

FT

PD4

USART2_RTS

USART5_CTS

ESMC_l04
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HEX

LQFP100 V1

LQFP64 R1

LQFP64 R2

BGA64 R1

LQFP48 C1 e

LQFP48 C2

QFN48 C1

QFN32 K1

w0

4=

g
k1

iIe

a

S(urhee ™

iROITNRE

SHmeE

Fithnzhee

EVENT_OUT

PD5

110

FT

PD5

USART2_TX

USARTS5_RTS

ESMC_IO5

EVENT_OUT

87

40

PD6

110

FT

PD6

USART2_RX

ESMC_IO6

EVENT_OUT

88

PD7

11O

FT

PD7

USART2_CK

ESMC_IO7

EVENT_OUT

89

55

55

A5

39

40

41

27

PB3

11O

FT

JTDO

JTDO-TRACESWO

SPI3_SCK

SPI1_SCK

TIM2_CH2

EVENT_OUT

90

56

56

A4

40

41

42

28

PB4

11O

FT

NJTRST

NJTRST

SPI3_MISO

SPI1_MISO

TIM3_CH1

EVENT_OUT

91

57

57

C4

41

42

43

29

PB5

110

PB5

[2C1_SMBA

SPI3_MOSI

SPI1_MOSI

TIM3_CH2

12S3_SD

EVENT_OUT
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ESE+ ) [ mpyC
d =2
z || e 2 8 0|8 c¢ HOS *‘K%Emas
S < < < fee] 0 P ~ "‘[:l {ﬁ )
5 gl & | e | d|d|lT|e i o SRaE BINTIEE
o ol o | 9| 6|6 | & |k = =
9 | | [a1] ] | o (04
[2C1_SCL
USART1 TX
92 58 58 D3 42 43 44 30 PB6 110 FT PB6 — -
TIM4_CH1
EVENT_OUT
12C1_SDA
USART1_RX
93 59 59 C3 43 44 45 - PB7 110 FT PB7 -
TIM4_CH2
EVENT_OUT
94 60 60 B4 44 - - 31 BOOTO - BOOTO - -
[2C1_SCL
TIM4_CH3
TIM10_CH1
95 61 61 B3 45 45 46 32 PB8 /10 FT PB8 -
CAN_RX
SDIO_D4
EVENT_OUT
12C1_SDA
TIM4_CH4
TIM11 CH1
96 62 62 A3 46 46 47 32 PB9 110 FT PB9 -
CAN_TX
SDIO_D45
EVENT_OUT
TIM4_ETR
97 - - - - - S - PEO 110 FT PEO -
EVENT_OUT
98 - - - - - - - - PE1 110 FT PE1 EVENT_OUT -
99 63 63 C2 47 47 - - Vss 3 S - Vss 3 - -
100 64 64 D2 48 48 48 - Vce s S - Vce s - -
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BIFATHREER TR, SNRENIMRIZAERAT /O 51, ERXLE A2 BRI, —XREEBISIMIBHERAM (FEERRY RCC IMNRATHHERAS
Feeh) BR—1INR,

PC13, PCl4, PC15EIRBIRFXMHE. BTZITRRERRENBIREG mA), EitfEHE bRV TER GPIO PC13 & PC15 BIfEELA TR

1) ERAEBT 2 MHz, BXREH 30 pF,

2) XL /O FBEFEERIRIR (R0FFEKEN LED) .

FRENE LBEENEENRE, BXZE, WATEHFEFHRNAS, AEESUZEEEN (AAXRESFEAZERBSMEE) .

LDO Wizfiteaimtt ((XPRAFREBESEER, FIME 0.1~ 1 uF RIERBESR) .
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3.1.

im0 A S FT6ER ST

% 3-3 im0 A SFETHRCARET

PortA AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 | AF12 | AF13 | AF14 AF15
PAO . ; USART2_CTS ; ; TIM8_ETR | TIM2_CH1 ETR | TIM5_CH1 ; ; : ; ; - - | event out
PAL - ; USART2_RTS ; ; ; TIM2_CH2 | TIM5_CH2 ; : y ; ; . - | event_out
PA2 . ; USART2_TX ; ; ; TIM2_CH3 | TIM5_CH3 | TiMg_CH1 ; ESMC_SS0 ; ; - - | event out
PA3 - ; USART2_RX ; ; ; TIM2_CH4 | TIM5_CH4 | TIM9_CH2 : ESMC_CLK ; ; . - | event_out
PA4 . ; USART2 CK | SPIL_NSS ; ; ; ; : ; ; ; ; - - | event out
PA5 - ; - SPIL_SCK ; ; ; ; : ; ; ; ; . - | event_out
PA6 . ; . SPI1_MISO ; TIM8_BKIN TIM3_CH1 ; TIM13_CH1 ; ESMC_I03 ; ; . - | EvenT ouT
PA7 - ; - SPI1_MOSI ; TIM8_CHIN ; ; TIM14_CH1 ; ESMC_I02 ; ; . - | event_out
PA8 MCO ; USARTL_CK ; TIM1_CH1 ; ; ; ; ; ; ; ; . - | EvenT ouT
PA9 - ; USARTL_TX ; TIM1_CH2 ; ; : ; ; ; ; ; . - | event_out
PA10 . ; USARTL RX | CTC_SYNC | TIML CH3 ; ; ; ; ; ; ; ; . - | EvenT ouT
PALL - ; USARTL_CTS ; TIM1_CH4 ; . ; ; ; CAN_RX ; ; . - | event_out
PA12 . ; USARTL RTS ; TIML_ETR : ; ; ; ; CAN_TX ; ; . - | evenT out
PA13 | JTMS-SWDIO ; - ; ; ; ; ; ; ; ; ; ; . - | evenT_ out
PAL4 | JTCK-SWCLK ; . ; ; ; ; ; ; ; ; ; ; - - | event out
PA15 JTDI ; SPI3 NSS | SPIL_NSS ; . TIM2_CH1_ETR ; ; ; ; ; ; . - | evenT_ out
3.2. ix0O B SMINEEMRSY
3 3-4 i[O B S AIHACIRST
PortB AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 | AF13 | AF14 AF15
PBO . ; - . TIML_CH2N | TIM8_CH2N | TIM3_CH3 ; ; ; ESMC_IO1 ; ; ; ; EVENT OUT
PB1 . ; - ; TIML_CH3N | TIM8 CH3N ; ; ; ; ESMC_I00 ; ; ; ; EVENT_OUT
PB2 . ; - ; ; ; ; ; ; ; ; ; ; ; ; EVENT_OUT
PB3 JTDEOS'\L%AC' ; SPI3_SCK | SPIL_SCK ; ; TIM2_CH2 ; ; ; ; ; ; ; ; EVENT_OUT
PB4 NJTRST ; SPI3_ MISO | SPIL_MISO ; ; TIM3_CH1 ; ; ; ; ; ; ; ; EVENT_OUT
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PortB AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 | AF13 AF14 AF15

PB5 - I’C1_SMBA SPI3_MOSI SPI1_MOSI - - TIM3_CH2 - - - - b - - - EVENT_OUT
PB6 - I’C1_SCL USART1_TX - - - TIM4_CH1 - - - - - - - - EVENT_OUT
PB7 - 1’C1_SDA USART1_RX - - - TIM4_CH2 - - - - = - - - EVENT_OUT
PB8 - I’C1_SCL - - - - TIM4_CH3 - TIM10_CH1 - CAN_RX SDIO_D4 - - - EVENT_OUT
PB9 - 1’C1_SDA - - - - TIM4_CH4 - TIM11_CH1 - CAN_TX SDIO_D5 - - - EVENT_OUT
PB10 - I)C2_SCL USART3_TX - - - TIM2_CH3 - - = ESMC_CLK - - - - EVENT_OUT
PB11 - 1’C2_SDA USART3_RX - - - TIM2_CH4 - - = ESMC_SS1 - - - - EVENT_OUT
PB12 - [PC2_SMBA | USART3_CK SPI2_NSS | TIM1_BKIN - - TIM5_ETR - - - - - - I°’S2_WS | EVENT_OUT
PB13 - - USART3_CTS SPI12_SCK TIM1_CHIN - - - - E - - - - 1’S2_CK EVENT_OUT
PB14 - - USART3_RTS | SPI2_MISO | TIM1_CH2N - - - TIM12_CH1 - - - - - - EVENT_OUT
PB15 - - - SPI2_MOSI | TIM1_CH3N - - - TIM12_CH2 - - - - - 1’S2_SD EVENT_OUT

3.3. w0 C ERAINAEIRGT
% 3-5 i C SFTALIRET

PortC AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 | AF13 AF14 AF15

PCO - - - - - - - - - - - - - - - EVENT_OUT
PC1 - - - - - - - - - - ESMC_lO4 - - - - EVENT_OUT
PC2 - - - - - - - - - - ESMC_l05 - - - - EVENT_OUT
PC3 - - - - - - - - - - ESMC_lO6 - - - - EVENT_OUT
PC4 - - - - - - - - - - ESMC_lO7 - - - - EVENT_OUT
PC5 - - - - - - - - - - - - - - 1’S1_MCK | EVENT_OUT
PC6 - USART4_CK - - - TIM8_CH1 TIM3_CH1 - - - - SDIO_D6 - - 12S2_MCK EVENT_OUT
PC7 - USART4_CTS - a - TIM8_CH2 TIM3_CH2 - - - - SDIO_D7 - - - EVENT_OUT
PC8 - USART4_RTS - - E TIM8_CH3 TIM3_CH3 - - - - SDIO_DO - - - EVENT_OUT
PC9 - - - - 3 TIM8_CH4 TIM3_CH4 - - - - SDIO_D1 - - - EVENT_OUT
PC10 - USART4_TX USART3_TX - - - - - - - - SDIO_D2 - - 12S1_CK EVENT_OUT
PC11 - USART4_RX USART3_RX - - - - - - - - SDIO_D3 - - 1?’S1_WS EVENT_OUT
PC12 - USART5_TX USART3_CK - - - - - - - - SDIO_CK - - 1?)S1_SD EVENT_OUT
PC13 - - - - - - - - - - - - - - - EVENT_OUT
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PortC AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15

PC14 - - - - - - - - - - - 5 - - EVENT_OUT

PC15 - - - - - - - - - - - - - - EVENT_OUT

Fyrn ap
3.4. im0 D SRIIGEMRSS
Al ol
% 3-6 im0 D S FATHAERRET
PortD AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PDO - - - - - - - - - - CAN_RX - - - - EVENT_OUT
PD1 - - - - - - - - - - CAN_TX - - - - EVENT_OUT
PD2 - USART5_RX - - - - TIM3_ETR - - - - SDIO_CMD - - - EVENT_OUT
PD3 - USARTS_CK USARTZ_CTS - - - - - - - ESMC_SSZ - - - - EVENT_OUT
PD4 - USART5_CTS USART2_RTS - - - - - - - ESMC_l104 - - - - EVENT_OUT
PD5 - USARTS_RTS USARTZ_TX - - - - - - - ESMC_IOS - - - - EVENT_OUT
PD6 - - USART2_RX - - - - - - - ESMC_l06 - - - - EVENT_OUT
PD7 - - USARTZ_CK - - - - - - - ESMC_|O7 - - - - EVENT_OUT
PD8 - - USART3_TX - - - - - - - - - - - - EVENT_OUT
PD9 - - USART3_RX - - - - - - - - - - - - EVENT_OUT
PD10 - - USART3_CK - - - - - - - - - - - - EVENT_OUT
PD11 - - USART3_CTS - - - - TIM5_ETR - - - - - - - EVENT_OUT
PD12 - - USART3_RTS - - - TIM4_CH1 - - - - - - - - EVENT_OUT
PD13 - - - - - - T|M4_CH2 - - - - - - - - EVENT_OUT
PD14 - - - - - - TIM4_CH3 - - - - - - - - EVENT_OUT
PD15 - - - - - - T|M4_CH4 - - - - - - - - EVENT_OUT
b bl AB
3.5. w0 E SHAINEEMREY
kY ob
% 3-7 im E S FAThEEIET

PortE AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PEO - - - - - - TIM4_ETR - - - - - - - - EVENT_OUT
PE1 - - - - - - - - - - - - - - - EVENT_OUT
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PortE AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 | AF13 | AF14 AF15
PE2 TRACECK - - - - - - - - - - - - - - EVENT_OUT
PE3 TRACEDO - - - - - - - - - - = - - - EVENT_OUT
PE4 TRACED1 - - - - - - - - - - - - - - EVENT_OUT
PE5 TRACED2 - - - - - - - TIM9_CH1 - - - - - - EVENT_OUT
PE6 TRACED3 - - - - - - - TIM9_CH2 - Y - - - - EVENT_OUT
PE7 - - - - TIM1_ETR - - - - - 4 - - - - EVENT_OUT
PES - - - - TIM1_CHIN - - - - - - - - - - EVENT_OUT
PE9 - - - - TIM1_CH1 - - - - S - - - - - EVENT_OUT
PE10 - - - - TIM1_CH2N - - - - X ESMC_CLK - - - - EVENT_OUT
PE11 - - - - TIM1_CH2 - - - A - ESMC_SS3 - - - - EVENT_OUT
PE12 - - - - TIM1_CH3N - - - - - ESMC_I00 - - - - EVENT_OUT
PE13 - - - - TIM1_CH3 - - 3 . - ESMC_IO1 - - - - EVENT_OUT
PE14 - - - - TIM1_CH4 - - o - - ESMC_I02 - - - - EVENT_OUT
PE15 - - - - TIM1_BKIN - - - - - ESMC_IO3 - - - - EVENT_OUT
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4. (FhE=RIR5Y

User space

Reserved space

OXSFFF FFFF

0x5000 0000
AHB2
0x4800 0000
0x4002 3400
AHB1
0x4001 8000
0x4001 5800
APB2
0x4001 0000
0x4000 CC00
APB1
0x4000 0000
OX1FFF SFFF
Reserved
Ox1FFF 5A00
Factory config. bytes Ox1FFF 5900
uib Ox1FFF 5800
Factory config. bytes Ox1FFF 5100
Option bytes OX1FFF 5000
System memory
Ox1FFF 0000

Main flash

0x0805 FFFF

0x0800 0000

OXFFFF FFFF
0xE010 0000
ARM Cortex M4
Internal periphrals
0xE000 0000
0xC000 0000
0xA000 1400
ESMC REG
0xA000 1000
0xA000 0000
ESMC Bank1
0x9000 0000
0x8000 0000
0x6000 0000
Periphrals
0x4000 0000
0x2001 0000
RAM
0x2000 0000
Code
0x0000 0000
Addressable space

Main flash/
System flash/
RAM

0x0005 FFFF

0x0000 0000

4-1 TFfEzRRRES
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%= 4-1 IFiEEstbiL

Type Boundary Address Size Memory Area Description
1.CPU ESiZ=saRd ™4
Response error, A
0x2001 0000-0x3FFF FFFF - Reserved HardFault & ;
2.DMA 3iEJRS7=4E TEIF 1R
SRAM AT
WNERAE(H EERECE SRAM
0x2000 0000-0x2000 FFFF | 64 Kbytes SRAM 7364 KBytes,
T SRAM HBitZs[E) A
0x2000 0000-0x2000 FFFF
Ox1FFF 5A00-0x1FFF 5FFF | - Reserved -
Ox1FFF 5900-0x1FFF 59FF 256 Bytes Factory config. bytes -
Ox1FFF 5800-0x1FFF 58FF 256 Bytes UID bytes Unique ID
Ox1FFF 5700-Ox1FFF 57FF 256 Bytes Factory config. bytes -
Ox1FFF 5600-0Ox1FFF 56FF 256 Bytes HSI8M Trim -
Ox1FFF 5500-0x1FFF 55FF 256 Bytes Factory config. bytes -
Ox1FFF 5400-0x1FFF 54FF 256 Bytes Factory config. bytes -
Ox1FFF 5300-0x1FFF 53FF 256 Bytes Factory config. bytes -
Ox1FFF 5200-0x1FFF 52FF | 256 Bytes Factory config. bytes -
Ox1FFF 5100-0x1FFF 51FF 256 Bytes Factory config. bytes -
Ox1FFF 5000-0x1FFF 50FF | 256 Bytes Option bytes TR ERIA option bytes {5
Code =
Ox1FFF 0000-0x1FFF 4FFF | 24 Kbytes System memory F58 boot loader
0x0806 0000-Ox1FFE FFFF - Reserved -
0x0800 0000-0x0805 FFFF 384 Kbytes Main flash memory -
1.CPU ESiz=saRd ™4
Response error, H#miFHA
0x0006 0000-0x07FF FFFF 8 Mbytes Reserved HardFault & ;
2.DMA ij[a)RS =4 TEIF R
SL;
HRHE Boot BCEIEIER :
0x0000 0000-0x0005 FFFF 384 Kbytes 1) Main flash memory -

2) System memory

3) SRAM
1. ERZERRIN ERIRER reserved RYZS(E), TTiEH T EE, %79 0,E 74 response error,
& 4-2 MRS Fasitt
fFifsgie itk Mg St: Bt
0XA000 1000 - 0XA000 13FF ESMC AHB -
0x4002 3400 - OX5FFF FFFF {RE8 -
0x4800 1000 - 0x4800 13FF GPIOE AHB2 -
0x4800 0COO - 0x4800 OFFF GPIOD -
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fFitesicLLitht Mg 24 SiFeaings
0x4800 0800 - 0x4800 OBFF GPIOC -
0x4800 0400 - 0x4800 07FF GPIOB -
0x4800 0000 - 0x4800 03FF GPIOA -
0x4002 3400 - Ox47FF FFFF RE -
0x4002 3000 - 0x4002 33FF CRC -
0x4002 2400 - 0x4002 2FFF {Re8 -
0x4002 2000 - 0x4002 23FF FMC &
0x4002 1400 - 0x4002 1FFF {RER -
0x4002 1000 - 0x4002 13FF RCC AHB1 -
0x4002 0800 - 0x4002 OFFF REE -
0x4002 0400 - 0x4002 07FF DMA2 S
0x4002 0000 - 0x4002 03FF DMA1 -
0x4001 8400 - 0x4001 FFFF {REB -
0x4001 8000 - 0x4001 83FF SDIO -
0x4001 5800 - 0x4001 7FFF {REB -
0x4001 5400 - 0x4001 57FF TIMER11 -
0x4001 5000 - 0x4001 53FF TIMER10 -
0x4001 4C00 - 0x4001 4FFF TIMER9 -
0x4001 4000 - 0x4001 4BFF {Re8 -
0x4001 3C00 - 0x4001 3FFF ADC3 -
0x4001 3800 - 0x4001 3BFF USART1 -
0x4001 3400 - 0x4001 37FF TIMERS APB2 -
0x4001 3000 - 0x4001 33FF SPI1 -
0x4001 2C00 - 0x4001 2FFF TIMER1 -
0x4001 2800 - 0x4001 2BFF ADC2 -
0x4001 2400 - 0x4001 27FF ADC1 -
0x4001 0800 - 0x4001 23FF {REB -
0x4001 0400 - 0x4001 07FF EXTI -
0x4001 0000 - 0x4001 03FF SYSCFG -
0x4000 CCO0 - 0x4000 FFFF {Re8 -
0x4000 C800 - 0x4000 CBFF CTC -
0x4000 7800 - 0x4000 C7FF {Re8 -
0x4000 7400 - 0x4000 77FF DAC -
0x4000 7400 - 0x4000 77FF {Re8 -
APB1
0x4000 7000 - 0x4000 73FF PWR -
0x4000 6C00 - 0x4000 6FFF BKP -
0x4000 6800 - 0x4000 6BFF {REE -
0x4000 6400 - 0x4000 67FF CANFD -
0x4000 6000 - 0x4000 63FF USBD/CANFD HE 512 3 SRAM -
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fFitesicLLitht Mg 24 SiFeaings
0x4000 5C00 - 0x4000 5FFF USBD -
0x4000 5800 - 0x4000 5BFF 12C2 -
0x4000 5400 - 0x4000 57FF 12C1 -
0x4000 5000 - 0x4000 53FF UASRT5 -
0x4000 4C00 - 0x4000 4FFF UASRT4 -
0x4000 4800 - 0x4000 4BFF USART3 -
0x4000 4400 - 0x4000 47FF USART2 &
0x4000 4000 - 0x4000 43FF {RER -
0x4000 3C00 - 0x4000 3FFF SPI3/12S -
0x4000 3800 - 0x4000 3BFF SPI2/12S -
0x4000 3400 - 0x4000 37FF {ReE S
0x4000 3000 - 0x4000 33FF IWDG -
0x4000 2C00 - 0x4000 2FFF WWDG -
0x4000 2800 - 0x4000 2BFF RTC -
0x4000 2400 - 0x4000 27FF {REB -
0x4000 2000 - 0x4000 23FF TIMER14 -
0x4000 1CO00 - 0x4000 1FFF TIMER13 -
0x4000 1800 - 0x4000 1BFF TIMER12 -
0x4000 1400 - 0x4000 17FF TIMER? -
0x4000 1000 - 0x4000 13FF TIMER6 -
0x4000 0COO - 0x4000 OFFF TIMERS5 -
0x4000 0800 - 0x4000 OBFF TIMER4 -
0x4000 0400 - 0x4000 07FF TIMER3 -
0x4000 0000 - 0x4000 03FF TIMER2 -

1.
2.
3.

3% AHB tRF9 Reserved RYitHEZS[E], ToiE S 124, 1E R 0,BF=4 hardfault,
MUSZHF 32 (\=ih1a), B s == Tina).,
MUSZHF 32 (=ipa) i AT Fina),
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5. BSiFH

5.1. Mit&E
BRAEISTRIABE, B E RYEBIEEBLA Vss AEVE,
51.1. RIMEMRXE
BRIAEFRNRBE, FrEsRER/IMEIIRXESEE R TN, MIHARERES Ta=25 °C
Ta=Tamax (BURATFFMESEAVEETRE) , XUERERMIINERE. HEBENRHIIREZEGT
BEIHRIE,
IRIBEF DTSR, RIHAEN / A SR EEERISAMN TR, FREE=HH T
. S EME, B/MENEXREREBIHEANRE, EHSEEN ESRE=ENNEE
(Y8 +30) 1831,
5.1.2. HBYH
PRAEAFRILRE, BRRVEMEERZETE Ta=25°C, Vcc=3.3V £ETUER (51X 1.8V <Vec<3.6 VEE
EEE, XEEFERLNEN, HigiEs=E,
HRAY ADC BEEREIN—MIET BHUAREE, EENEE CERIITRESITEER,
95% RIBHANRENTHEFTIEENE (FH9E +20) .
5.2. @R ATHEE
WMERNESH _ EBE LA TRBLSE BB R AE, TSRO AR AR, XBRESIH THEE
AZHRESE HARRET LR THMENTERELIR. KB IEERKESMA TR ses e
REYATSEME,
= 5-1 EBIE4FHEO
= R BME BXE ==y
Vce—Vss SNEREBREE (84& Vee, Veca, Vear) @ -0.3 4.0
e FT 3IRINEE Vss - 0.3 5.5 v
" EFTERAG A E Ves- 0.3 40
IDVcex| AE Ve Bz [BIEBEZME - 50 Vv
m
[Vssx -Vss| | AREIHES |2 BB EZSL - 50
1. EBJR Vec Fith Vss 5| IR EZ R IR I CREINAEE RS £,
2. VN BIRXEVTRZEETFNSREAINERE, EARANTE.
* 5-2 BBRsES
=) A RXE =<3
Ivec FNFIE VeclVeea BIREGRIEERR (FEim) @ 150
Ivss THETE Vss ISV EBIR GERR) O 150 mA
lio E3 /0 FOE4H3 | IRV HEER R 25
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#s iR =X{E By
{ER 1/0 FO¥zl5 [RAYkE HAER iR -25
5 V-tolerant 3 |BlENER® -5/+0
Iinaeiny@ ©
HittfrAas REENER® +5
ZhinaPiny Fr& 110 #0415 |B LAY S ENERIRG) +25
1. EJE Vec Fith Vss 5| IRER MBI cENAIHEB RS £
2. 10 EBnI&E 5| e XHAREINGS.
3. REFEANBRESTHEEGAUELLIERE,
4. XL 1/0 ELEEMRFEN, BABFEETFEENEXENEASRELERFEA.
5 Vi >Veeald, SFEIEMEFFARR; 3 VN < VsshY, SF4EREFARR,
6. VS MNAANBNFEINERE, Zinen BRAKESFTIERINEROIREFENER (BEE) AL E
2.
= 5-3 BESH
S g RAE (s
Tsto B EETE -65~150 °C
T; BRER 150 °C
5.3. I{ESHMH
5.3.1. BEAIEFRH
= 5-4 BREITIESN
#s 28 -l RIME RAE Eafy
froLk AHB RT$#5TER 0 144
fpcLka APB1 Btfthgi=ER 0 144 MHz
frcLke APB2 BdfsiiE 0 144
Vce T{EBIE - 1.8 3.6 \Y;
Veea® BB T{ERIE WIS Vec iEHE 1.8 3.6 \Y
Veat BinEo TIEBE 1.8 3.6 \
5 LQFP100
Pp® IHEE Ta=85 °C LOFPoa mwW
ERARTIFE T {ERY -40 85
T ERE °C
" RIS SARIE T fER 40 105
1 P BAIE T {ERT -40 90 «
BRI T {ERd -40 110

1. ENERBEREEIRA Vec il Veea B, £ EBFIEFER(FRAE, VecHl Veca ZEIRZBIFE 300 mV HY

5.

2. WRTABE, RE T AEE Tomax, WRIFESRY Po #UE.

5.3.2. LTHBIFEFRH
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7= 5-5 LR TIERM
s sH = =IME BX{E =213
Vee EFHEER - 0 o
tvee P Vce, Vear @£ T 20 o us/vV
Ve TBE, Vear {REF 100 oo
5.3.3. S(UBEERIHERFE
7 5-6 SR EEHIERFMT
s 8H =4 =&IME BABYE BXE =213
PLS[2:0]=000 (LFH5) 1.7 1.8 1.9 \Y
PLS[2:0]=000 (&G 1.6 1.7 1.8 Y
PLS[2:0]=001 (EFHE) 1.9 2 2.1 \Y
PLS[2:0]=001 (&G 1.8 1.9 2 Y
PLS[2:0]=010 (LFHE) 21 2.2 2.3 v
PLS[2:0]=010 (&5 2 2.1 2.2 v
PLS[2:0]=011 (EFHE) 2.3 2.4 25 \Y
Vou EIYRTEERIEMINES | PLS[2:0]=011 (R4 22 2.3 24 \
FESEERE PLS[2:0]=100 (LFHE) 25 2.6 2.7 Y
PLS[2:0]=100 (TBEHR 2.4 25 2.6 \Y
PLS[2:0]=101 (EFHE) 2.7 2.8 2.9 \Y
PLS[2:0]=101 (TBEHR 2.6 2.7 2.8 \Y
PLS[2:0]=110 (LFHE) 29 3 3.1 v
PLS[2:0]=110 (FF&E 2.8 2.9 3 v
PLS[2:0]=111 (EFHE) 3.1 3.2 3.3 \Y
PLS[2:0]=111 (F&H 3 3.1 3.2 v
Vevonyst | PVD iRt 100 mv
FE/ TSNS TG 1.58 1.63 1.68 v
VPOR/PDR
(=] G 1.56 1.61 1.66 Y
Vporhyst? | PDR IR 20 mV
trsTrEMPO® | EIEFLEEATA) 1 2.5 45 ms

2. EHRHRIE AR,
3. SfHFERERNESENAMN LR ( POR SAIEM Vear IEEE) ZIBF R ARIIEEE—SKIESHIBIZI,
5.3.4. T{ERifiFH
ERBREZZISHNERTN, SF1IIFRE. MERE. 110 5|HiGz. S[HREEE. TIER
/0 5|HFFREE. BREFESPIUEURMITHIRIESE. ATIMASHETER FTHER
EEE R (EERE T —E RS e,
BAHTEE
I SRR T ISR
B AR 1O SIBER NGRS, Voo B Vss ERESEGRE).
B ERINSE T EIRTS, RRAREEREE.
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B [(NEEERSANEIAT EEEER fuek BISRER(0 ~ 28 MHz YA 0 NERFFEHR, 28 ~ 60 MHz BT /9 1
NERFEHA, 60 ~ 90 MHz Bt /9 3 NEFREEE, 90 ~ 120 MHz B9 4 NERFERE, 120 ~ 140
MHz B8 5 NEEFRERE, ATF 140 MHz B9 6 NERFREED).

B RAFSRIRER, Vec=3.6V, RANRRE (Ta) BAZIGRAE, HEYE Ta= 25°C, Vec =3.3
V.

B ESTRENTIREFS. BFBEIMEAT: feoik = fucik,

i IESTREREL IR BRI S DI AR E.

R 5-7 FLASH Fia{THE R

, =
B s e S fcu REE BxfE P,
Ta = 25°C Ta =85°C Ta =105°C
144 MHz 25.60 - -
. 96 MHz 18.24 g -
i 64 MHz 13.20 ! -
’ 48 MHz 11.32 - -
w '\fL_ASH 32 MHz 8.31 - -
=) 16 MHz 5.43 - -
e ETELT 8 MHz 1.99 - - A
(HEBERER 144 MHz 15.09 - -
. 96 MHz 11.07 - -
Frashas | oo e 531 . :
48 MHz 7.50 - -
IE, \EL_ASH 32 MHz 5.71 - -
=) 16 MHz 3.91 - -
8 MHz 135 - -
% 5-8 RAM NiE{THE R
He 8 S S e | L CT)
Ta =25°C Ta =85°C Ta = 105°C
144 MHz 24.61 - -
96 MHz 17.55 - -
R 64 MHz 12.78 - -
e L e : :
32 MHz 7.99 - -
16 MHz 3.92 - -
lcc TR TR 124MS;Z 124.0399 mA
96 MHz 10.68 - -
— 64 MHz 8.07 - -
Fﬁ;ﬁg;;ﬁ 48 MHz 7.33 - -
32 MHz 5.65 - -
16 MHz 2.68 - -
8 MHz 1.49 - -

1. HEFHEHEEYH, FAEEEHUE.
2. HMNERRFERSS 16 MHz, 24 fucik > 8 MHz REHE PLL,
3. 8 MHz AIAEB HSI ATHH.
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7 5-9 sleep =R

BRYE BAEY
= & = f -
®s 5 = .- e Ta=25°C Ta=85°C | Ta=105°C A
144 MHz 19.37
96 MHz 14.07
o 64 MHz 10.44
e 48 MHz 7.21
FrE9M&(ERE 32 MHz o
16 MHz 3.32
8 MHz 1.82
.
lcc FEERART At 142 MHz 6.60 mA
96 MHz 4.98
- 64 MHz 3.95
/’b'\”BH‘ﬁt’i 48 MHz 3.41
FrEoMREE 32 MHZ 2.86
16 MHz 1.95
8 MHz 1.07
1. BUEETEZER AEEFHNE.
%= 5-10 EHANFHUEIVEEIR
BARYEO BXE?
s o =4 Vcel/VBat = Veccel/Veat | Vec/Veat = Ta= Ta= L=<y
20V =24V 3.3V 85°C | 105°C
LDO =178, NS
h —:J"‘I:l fva Ay =
ﬁ}&,ﬁf HEHEIER 432,00
PR ES A S
EiER | 7, fCK=8 MHz
HEREA | LDO {RINFEET, SR
ERdER SR (FEY
@E%,ﬁ% ISR 370.00
RHEERRHIE X
lcc [
iR % 28 F0 480 uA
IWDT FFi2 '
| BN EERHSETTE,
i, | PRRRIRSRETS 480
| wWDT %3
HLEBERR —— —
PEHMIEE RC HRS%28F0
IWDT %7, {KiERS 4.70
88§ RTC %i7]
MabH
lcc veaT izz{ (BER S RTC TR 4.80

1. HEEYEER TA=25 °C ik,
2. HEFHEREEE, AMEEEHI.

5.3.5.

(RLIFEIRU IR B2 AT )
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7= 5-11 {RIDFEARTUIREERT A)

s 28 BEYEC) 1 v
twusLeep® MEEARAE D I ER 3.20 us
MEHEIIEEE(LDO IZ1THET) 6.88
twustopV — — s
MEHEZIEEE(LDO {RINFERET) 10.66
twusToey(M) MIFHED IREE 79.50 us

1. IREERTEIRONE R MIREERT B E FAFERERNE —RIES,
2. HIERETEZER AEEFHUE.
3. MHEUEET HSI 8 M &4,
5.3.6. JMEBEIEBRIRIGTE
5.3.6.1. JMNEREIRATEH

£ HSE B bypass #&z((RCC_CR B HSEBYP &) T RAYEEERERELETIEANAT 10 {E

BRI GPIO fEH,

A
1 TwiHseH) 1
P

VHSEH

|
L e R A
|

10% [=====—ffd-mmmmmm T
Vhset  b-———— T JI- bo—mmm oo JI -5 | { A —
tr(HSE)li | E E | tise) i !‘m'l t
:4— Thse —
5-1 SMNEBEERATHPRT P E
& 5-12 HERE AT 4RI
9s 84 = =IME HRE =RXE =:Tvd
frse_ex | FAFAMNEBRTEHSRZR™ 4 8 32 MHz
OSC_IN i SEEF
VHSEH NS 0.7 Vcc Vce
BE v
OSC_IN N5 | B
VHsEL Vss 0.3 Vcc
&
OSC_ININS [HIEHBY
tw(HSE) R 5
{FREB SRR s
[ti(HsE) TE&RESEW
Cintise) | OSC_IN NS |HIEEEW 5 oF
DuCymse) | 5=sEE 45 55 %
I OSC_INHINS |HIBERIA | Vss £ VN € Vee +1 HA

1. EBRHRIEAEEFFUE.
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5.3.6.2. SMER{EERAT

£ LSE B9 bypass #z{;(RCC_BDCR fY LSEBYP &1i) , % NANEECHREB BE LE T4E H8RAY 10 /E

FFRER GPIO .
A
Ve e e SR
Y A e A | e Antt Wt
O e S S S B E fmmm oo
R i ? o ! -i I i . N
' | |
| - |
& 5-2 SMEMERIRAT AT R El
2 5-13 SMEPMRIERT FMS
s 84 EG BME | HBYE | RAE | B
fiseex | FAFPHMEBRTESRZE® 32.768 1000 kHz
VLsEH OSC32_IN (NG IS FEEE 0.7 Vcc Vce v
ViseL OSC32_IN HIN5 | MR FERE Vss 0.3 Vee
tw(se) OSC32_IN B\ 5 | i= B KR SRR 450 o
truse) /tiesey | OSC32_IN N5 | _EF e REEESE® 50
Cin(LsE) OSC32_IN S [HEBEEO 5 pF
DuCy(sg) 5==EE 30 70 %
I OSC32_IN IS [HIRER Vss £ Vin £ Vee +1 HA

1. HERUHRIEAEEF P,
5.3.6.3. SNER IR

AJLUBIT ME 32 MHz G NFEEIRRES. ENAT RANREBENZR A EFEIIER, XL
(i H AN S E R B &/ M.

% 5-14 SNEBEIRER AR

= 288 4 =mIME HBE O mAE == v}
fosc_in IRHESIR 4 8 32 MHz
RF [=iREERE 200 kQ
oo HSE IJ#% | CL=12 pF, 32 MHz, HSE_DRV[1:0]=01 1 mA
HSE_DRV[1:0]=00 35 mAV
HSE_DRV[1:0]=01 5 mANV
gm WHEES | 1B HSE:DRVL:O}:lO 7.5 mAN
HSE_DRV[1:0]=11 10 mANV
tsurse)® | [EEIATIE | Vec BRRER 0.7 ms

1.

HFEHELSE Y, AEEFHiL.
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2. FERIBHMERY RF ERFRERM T EIFAFRP, LBFLEESERESFERR, BT RN tHRIIRESRENTW
MR, B2, 1R MCU TESHIEERM TERN, RITREMNEXNSEEEHE.
5.3.6.4. SMERERIERER IR

HJLUBIT ME 32.768 kHz BRI FEEIRRSS. ENAT RIAFREBANZR A ERIER, XA
LAk R A S s e Y Bl /M

% 5-15 SNEMRIERER AR

=) SH E L =IME HRE O RBRAE | B
RF ISR rE 5 - MQ
LSE_DRV_VBKP[1:0]=00 500 - nA
LSE_DRV_VBKP[1:0]=01 630 4 nA
Ibp LSE Ih#E
LSE_DRV_VBKP[1:0]=10 250 - nA
LSE_DRV_VBKP[1:0]=11 315 - nA
LSE_DRV_VBKP[1:0]=00 8.5 HAN
P LSE_DRV_VBKP[1:0]=01 135 HANV
gm IRALSST LSE_DRV_VBKP[1:0]=10 2.5 HAN
LSE_DRV_VBKP[1:0]=11 3.75 HAN
tsuese)@ | BEOATE Vee BiEER 0.5 - s
1. HRHRIE, AEEF S,
2. FUEETEZER AEEFPUL.
5.3.7. HERSSRAYEHE HSI 451
7 5-16 NERSSRATHRRR
¥s S8 S ROME O | BEEO | BAREO | B
fusi RS 7.96 8 8.04 MHz
DuCymsy | 5=ty - 45 55 %
FBF{#F RCC_CR ZH7a5FE@ 0.5 14 %
Ta = —40 ~ 105 °C - %
ACCusi | HSI ESgaassrs .| Ta=-10-~-85°C 2 2 %
LI R0E Ta=0~70°C - %
Ta=25°C 1 1 %
tsursy® | HSIYRSHEEEEIATIE] - 1 2 us
lecsny® | HSI YRHESINFE 80 150 HA
1. BRIHRIE, AMEEFHIE,
2. Vec=3.3V, Ta=-40~105 °C, FIEBE4SEIHAA.
3. HEETEZER, FEEFHUE.
5.3.8. MIEMESARTEHE LS| 451
7= 5-17 WEMERSRATEp4FE
as 25 =IME O HRE O RBRAE O EAfy
fLsi@ giR 30 40 60 kHz
tsusn® LS| fx5%e8 B mIat e 85 Hs
Ioosn® LS| IR5E8I05E 0.2 0.3 PA

1. HRHRIE, AL,
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2. Vcc=3.3V, Ta=-40to0 105 °C, B&IEEHEIEER.,
3. HEETFTEZER, AU,

5.3.9. $EIF PLL 51

7 5-18 YtEMEFIE

7= 88 =IME BBNE RX{EY =21y}
. PLL FINET$H 8 24 25 MHz
PLL_IN
} PLL SINRTER SZSEY 40 - 60 %
fpLL_out PLL {Zs K AT e 48 - 144 MHz
tLock PLL $ti#EAE - 25 550 us
Jitter Blzh - - 180 ps
1. HSIHRIE, AP,
5.3.10. TFiEsE4514
= 5-19 IFiE=s4EtE
s e 4 RBIME O BBIE O BX{E By
PEcve EERE Ta=-40°C ~ 85°C 100 4 - keycles
Ta=85°C,1000 XB5iG 20 - -
trET HHRRIFAIE Ta=105°C,1000 JRIBE 5 10 - - years
Ta=55°C,10000 XIBEfG 10 - -
tPROG TURFERTIE) Ta=-40°C ~ 85°C - 15 - ms
tERASE TRIERATE] Ta=-40°C ~ 85°C - 5 - ms
tMERASE 2 R ERpRRERTIE] Ta=-40°C ~ 85°C - 5 - ms
1. HENRIHRIE, AEEFhiiE.
5.3.11. ESMC #%-"IE
2k 5-20 ESMC characteristics in SDR mode ()
7S s 4 =IME BARYE =BAE =23
F(QCK) | SPI clock frequency 1.8<Vcc<3.6V - - 70 MHz
twi tck/2-0.5 - tek/2+1
©® | SPI clock high and low time | 1.8 <Vce <3.6V = =
tw(ckL) tck/2-1 - tck/2+0.5
ts(n) Data input setup time 1.8<Vcc<3.6V 1 - -
thany Data input hold time 1.8<Vcc<3.6V 5 - - ns
tviour) Data output valid time 1.8<Vcc<36V - 1 15
thiouT) Data output hold time 1.8<Vec<36V 0.5 - -
1. HFEHETGEE, AEEFHILE.
£ 5-21 ESMC characteristics in DDR mode
9s Eo | =4 =IME | HBYE | ®mKE | B
F(QCK) SPI clock frequency 1.8<Vcc<36V - - 70 MHz
tw(CkH) . . tck/2-0.5 - tek/2+1
SPI clock high and low time 1.8<Vcc<36V
tw(ckL) tck/2-1 - tck/2+0.5 ns
tsraN) Data input setup time on rising edge 1.8<Vcc<3.6V 2 - -
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= B8 =4 mME | HBYE | RAE | B
tsf(IN) Data input setup time on falling edge 1.8<Vcc<3.6V 2
thrany Data input hold time on rising edge 1.8<Vecc<36V 5
thign) Data input hold time on falling edge 1.8<Vecc<36V 5
tur(ouT) Data output valid time on rising edge 1.8<Vcc<3.6V - - 9
tvicouT) Data output valid time on falling edge 1.8<Vcc<3.6V - - 11
throuT) Data output hold time rising edge 1.8<Vcc<3.6V 2
thicouT) Data output hold time falling edge 1.8<Vcc<3.6V 3

1. EtETHESEE, AMEEFRE.

b , fiex tuckry | twiery tyc)
e I — —
Clock _/_\_/_
s ityour) toum
ek F—
Data output —————— Do D1 X D2 :
tBl:lN:l tl’\[IN)
Data input —< Do D1 02 :

5-3 ESMC timing diagram — SDR mode

ticwx ticwy twicLrn) twicixLy e
- e . A— -
Clock 1 | ! I /_;\—B*
v itwoury o) toury  bjoun ]
"—.I :C—F: —N —H
Data output —————{ 100} | 101] | 102 103 04} | 105 }—so-
I : lsrcm;utnlm] tsr{mﬂl rIN)

—— ——

Data input ———{ 100 X 191 X 102 ) 103 x 1G4 I 05 ‘=

5-4 ESMC timing diagram — DDR mode2

5.3.12. EMC $5t%
BRI R S A TR
EMS (FBRESURLTE)
ME T MEBAIN AR (BIT 1/0 O 2 4 LED), MKHRER4HEN 2 FhER BRI =4
Hix, LED [NKRER T HEiRAF=4,
—  EREBRNER(ESD)(IEMFEFNRARIER): MEANZE A FrERIS B4 Ihae iR, X NUERT
% IEC61000-4-2 R,
— FTB: 7E Vel Vss LiBid—4™ 100 pF RIEBAheNN— M52R8 ERIBK R (ERFIRMA) B
EFAETHREMEIR. X MUHATS IEC61000-4-4 Rk,
SR EMNITLUERFRSIEFIRIE.
MREERFITF RSP, XEET AN EXH EMS REIFIEESHITHINL.
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=< 5-22 EMS #51%

ws 28 =14 Gl e
R Vec=3.3V, Ta=+25°C, fuck= 144
Veesp | FENNTEAE(R] 1/O SIH_E S RETHREIETHRIEB/EMRER o 2A
MHz, & IEC 61000-4-2 £fE
v £ Ve F Vss B BI_Li@iT 100 pF BEAMEINEISEL | Voc= 3.3V, Ta= +25 °C, fucik = 144 A
FTB
IHREEEIRAY RIS Bk P ER EAR R MHz, & IEC 61000-4-4 ¥R

IR R FERYIR LA S IR S [

TERRA 1T EMC BTHEFL, BESBNINEMETEHTH. MZTSRIZ, 89 EMC HHREE
RPN BMERRERGETIRX, Eit, SNERXIRESET EMC e, FitiT5 EMC BXANAILE
T,

ERFERIY
RERSRET OB STEFIE CaiEs, o

—  WEIARIRERRH RS

— BEHMIEN

—  REPHUEGEIA (RIS ERE.)
IMIERIAYSEEE

REENFR (BIMISLAERFTHEE W), LU ATHITE NRST L5 N—MERFETE
EBHRS B _E S IAN—MFEL 1 FPAYREE S mE.

1T ESD AT, ATLAEEHNAERNEEEREIMDS AL, SteNEEIMMERtTT, R4
O FENBREARS LR ERAIRERIER.

EMI (FBEETFHT)

SHPIT—NEERMNNARER (B /0 Ot 24 LED) B, REARHNBH#HZEZEEE, Zl
IHAFE IEC 61967-2 ffE, ZERLE T IIiRAD S (B EAZK,

= 5-23 EMI %5t

. Max vs. [fuse/frcik] -
Bs | 28 wiF IEINER 8/48 MHz g72MHz | slosmHz | T
0.1~ 2 MHz
Vecc=3.3V, Ta= 5 — 30 MH2
Semt (g +25 °C, 5 IEC dBpV
61067-2 kR 30 ~ 130 MHz
130 MHz ~ 1GHz
5.3.13. ESD & LU §¥F1%
EF=AAFREME (ESD, LVU), FREFENETSE, XS ATEINR MK LARECHBS ST
FHEIEEE.
2 5-24 ESD %
=] s S BME BABY(E BX(E Unit
Vesprew) | BREBFIEBFEE (AMMEREY) Ta=25 °C; JESD22- A114 - - 4000 Y,
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Vespcov) | BREERNEBERIE (BR4FEMMEEL) | Ta=25 °C; JESD22-C101 - - 1000 Y
ITER R - - +200 mA
LU Ta=25 °C; JESD78A
T EMLS - - 5.4 Vv

5.3.14. 1/0 BBFHEANSE
ER—RAN, FIEEFRIR(EERE, RoERBTINBRERT VssEiimT Vee (XIFiRE, 3V IO
SI8) TR VO BIBBENEETR. AT, ATERETINBINRENBR At 8 S g
o, TERR LAY S AR .
X 1/0 BifRiENRITDEEBRRE
HERS LN TERNNEREREN, BEEEREANEERMNFTIRILH /0 5| SFEINE
. HEFEEN VO BIHA (BRI | MERHEERETIRE,
SRR BENSEEET: ADC EIRSTE MRS (>5LSB TUE) . #8583 | EAREFENRH
HER EABTIRSERE (BINSRL. IRSEIRRE) .

2= 5-25 1/0 BB ENBURHE

. INHEBNRRIE
Bs ik - - EAf
REFEN IERREN
7£ OSC_IN32, OSC_OUT32, PA4, PA5, PC13 3|1 LY 0 0
FENER
ling N . . mA
EFE 5 V BZ5 | LAY ENER -5 0
EFrEEMS [ EASENER -5 5
5.3.15. EFT 451%
2 5-26 EFT 4514
E=] S8 E =271
EFT to Power - |IEC61000-4-4 4B
5.3.16. R4S
% 5-27 10 iR
#s 28 =4 =IME HRYE mAE By
v FAE 110 B N{REESE 1.8V<Vce< 3.6V -0.3 - 0.35 Vcc-0.06 \Y
y 5 V-tolerant 1/0 # \{EEEFE 1.8 V<Vce< 3.6V -0.3 - 0.4 Vcc-0.04 Vv
v T 110 BINSEEE 1.8V<Vce< 3.6V | 0.6 Vect0.14 - Vce+0.3 v
" 5 V-tolerant 1/0 I \ESEEE 1.8 V<Vce< 3.6V | 0.45Vcct+0.13 - 55 Y
Ve @ FfE 110 =4S IR H 200 - - mvV
e 5 V-tolerant /O HEEMSER IR 5% Vec - - mv
Vss<Vin<Vce
R 110 ! hA
Vig @ | SINIRERIE -
Vin=5V,
3 MA
5 V-tolerant I/0
Reu ® | PIEB_LEHIFEFE ViN=Vss 30 40 50 kQ
Reo @ | NERTHIEEFER ViN=Vcc 30 40 50 kQ
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s

28 FiH =IME HRE RA(E L livs

Cio

/O SIRIFEE - - 5 - pF

1. HRHRIEAEEF .
2. YWIREEMSIHBEREEREE, WiRBRUESTRAE.
3. _EARNTREBEERITA— N EIEREEESE— AT XA PMOS/NMOS SKHL,

Tk o 4 2B
GPIO(BRAMmN/ELin0) sTLARKE R H21A+8 mA B, el LATRIEIRHS15+20 mA R (B
B Vou/Non 84R) . PC13, PC14 1 PC15 3 3| RASRICEHI 4 +3 mA BB, 24 PC13,
PC14, PC15#kMAIFimtiIheeRt, EHHAEL 30 pF FHT, /O EREAREET 2 MHz,
FERFRA, /0 BIRIEE W RIER AN A BB A3 B A BUE (B LS MRV AN SR AU :
—  FrE 10 iHAM Vee ESREVIERIREFN, 1L MCU £ Vee ERBISRKIZITERIR, ABEE
HHEXTERAEUEE Ivec.
— B IO RO Vss ERHAYEBREF, 1L MCU £ Vss ERBIIRKIETER, &
eI BN B ABUESE Ivss.
MR E
PRAFRRINER, TRIIENSEHEREBRAIIERM TaERAMERERN Voo BIRBESRM THITAIN

EEEER

7 5-28 i EEERFE
7S 8H =M =IME HBE | RXE® | B
2.7V<VccL 36V, lo=+8 mA - - 0.4
VoL MR, 8 T evecs 36 V, lo=+20mA @ - - 13
5B EIRS IR MIER AT
1.8V<Vcc< 2.7V, lo=+6mA @ - - 0.4 v
2.7V<Vcc< 3.6V, lio=+8mA Vce-0.4
Vor MUV, 8 T 2.7V<Vcc< 3.6V, lio=+20mA @) Vee-1.3
5| ERRHHER R
1.8V<Vcc< 2.7V, lo=+6mA @ Vee-0.4
1. 10 REAS%E5|HIENRIANENFTS,
2. HIEETEZER AEEFFUL,
5.3.17. NRST 5|Bl4F1%E
X 5-29 NRST Efl4FE
s 8H =4 =IME HEE BRAE | B
ViLnrsm)® NRST HIN{KEF - -0.5 - 0.8 v
ViHnrsT) & NRST BINSHE¥ - 2 - Vcc+0.5
Vhys(NRST) NRST fEZ AR ERE - - 200 - mv
Reu 55 FHISFIRERFE? Vin = Vss 30 40 50 kQ
VEnrs) @ NRST B FERIKT - - - 100 ns
VnenrsT) NRST BRIk - 300 - - ns

1. HERIHRIEAEEF R,
2. _EHEEBERIRITA— P EIERBEBE— N AFXR PMOS STl X4 PMOS/NMOS FFXAYFEFEFR/INEY
&5 10%).
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5.3.18. ADC 4§l

< 5-30 ADC #51%

s 285 4 @ =IME BEYE mAE Eafy
Veea® HEEBE - 1.8 - 3.6 \V
VREF+ IF&%8E - 1.8 - Vcea \Y

lveca Veea 5 |BIEBIR faoc = 16 MHz - 280 370@ HA

IVREF Vrer 5 |HIEER fapc = 16 MHz - 8 10@® HA

fanc ADC B8R - 0.8 - 16 MHz

fs@ SREFIRER - 0.05 - 1 MHz

VaiN HEIRER T ) - 0 (Vssa BY Vrer- EEZIHE) - VREF+ Y,
Ran® HNERE BT - - - 30.9 kQ
Rapc® SREEFFREBIE - - - 1.6 kQ
Capc® WEBRIEFIRIFER - - - 8 pF

@ R fabc = 16 MHz 5.6875~8.75 us
t TERTE
cAL ARl ; 901 (SRRERELN 1clk) ~140 (SREERIEIA 8clk) 1/fanc
N fabc = 16 MHz 0.218 - 14.968 S
s | SRAEEdE .
- 35 - 239.5 1/fapc
tstas® FERiGRERTE - 0 0 1 us
2 ] fabc = 16 MHz 1 - 15.75 us
t o NI 4, \ e
o | - 16 ~ 252 (S to + BB 12.5) Ufanc
1. BRIHRIEAEEHE.
2. HIEETERER AL,
3. EROHERA Veer BJTEREREER] Veea ,  Vrer AIEREPERES Vssa, BERAIES%5 |HIEN.
2 5-31 Rain max for fanc = 16 MHz™
Ts (,ﬁﬁ) ts (us) Ran max (kW)
3.5 0.21 0.3
55 0.34 1.9
7.5 0.46 3.5
13.5 0.84 8.3
28.5 1.78 20.4
415 2.59 30.9
134.5 8.41 NA
239.5 15.96 NA
1. ERIHRIE, AEE =i,
2= 5-32 ADC $SEE(NRIG)4)
7= S8 Pl el BEYE mAE Eafy
1.8V < VDDA=VREF+< 3.6 V;
ET Total unadjusted error fabc = 16 MHz;fs < 1 MSps; 7.5 15 LSB
TA = entire range
VDDA=VREF+ 3.3 V;
EO Offset error fabc = 16 MHz;fs < 1 MSps 2 4 LSB
TA = entire range
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bRt

HRIE

EAfE =]

1.8V < VDDA=VREF+< 3.6 V;
fabc = 16 MHz;fs < 1 MSps
TA = entire range

6

EG

Gain error

VDDA=VREF+ 3.3 V;
fabc = 16 MHz;fs < 1 MSps
TA = entire range

1.8 V < VDDA=VREF+< 3.6 V;
fabc = 16 MHz;fs < 1 MSps
TA = entire range

LSB

ED

Differential linearity error

1.8V < VDDA=VREF+< 3.6 V;
fabc = 16 MHz;fs < 1 MSps
TA = entire range

1.2

15 LSB

EL

Integral linearity error

1.8 V < VDDA=VREF+< 3.6 V;
fabc = 16 MHz;fs < 1 MSps
TA = entire range

6 LSB

1. FIEETEZER AEEFHUE.
2. ADC iz RISk E.
3. ADC BESKEIFNBRXER: TEEAEHIRERNELSAS I EEANREER, BAXESEER

PRES— MEINS ) EIEEHTRYSIREE. BINIERTRE - EREIENERAITRERIUS L,

(Gl

Sibz i) #Ein— N EISETIRE ., NRIERASENBRR, RELTF /0 current injection characteristics &

LAY inoeny FOZInoenSBEIZ A, 5

"2 ADC fBE.

4. BESEMIRGIRIE, AMEEFSH,
5.3.19. DAC 4§

2% 5-33 DAC 45t
) e =RME | BE(E | RXE | 8B &iE
Vcea It E 2.0 3.6 \Y
Vrerp ESEBE 2.0 3.6 V | VREFP < Vcca
Vssa &t 0 0 \Y
o | EPERTHERHERS Vs EIASL 5 kQ
B PEETFIBATHERT VecA RYERERE 15 kQ
ZhesXiAnT, BEE
Ro® EhEE T IR 15 | ko |EPE DACOUT
5 vss Z[BR9E/\E 4
t?E/ 1.5MQ
DAC_OUT 5|fi_EAYE
Croap® BYERE 50 pF KEMRE, (BPESH
[ERT)
aﬁ]((:l)—ou-r 4E SR FF AT DAC_OUT BBE TR 0.2 v 25T DAC BUEKE
HIEE., XRTF 124
S NLHD 3
DACSOUT | sEhesFrSRs DAC_OUT H/E LR Vo= |y ff;x);g%:\xlomfs ]
VEF) LAR(0x1C7) F
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= £ RIME | HENE | RXE | B &
(OXE38) (Vrerp=1.7
\4:5))
aﬁ%—om £Z/hE&XITRY DAC_OUT EB/E IR 0.5 mV | a4 DAC BISAIH
DACHOT T | ihsiARS DAC_OUT B LR Ve |y | B
FTaE, EEMALNE
N FEETC (FRAER) THY DAC DC 380 A TEREAE, XMNT
Vrer BEiEBIIHFE VREFP = 3.6 V Rt
ZLAL(0XO0E4)
380 A Tz, WAimFES
3 (0x800)
oon #51E#5= A DAC DC Veea BBIATH T, ERALNE
@ TEFERE, WRT
480 HA
VREFP = 3.6 V FfH5
ZRB(0xF1C)
ONLO MoIEMRE (RMNEERBZE £ LB | DAC % 12 [EER
ffmE-1LSB)
MDIELMHRE (53 | UERE
INL®@ 58/ 0 REF—MLHS 1023 Z[d +4 LSB | DAC % 12 {UFcERS
T ERES | YEZ EE)
X . . +12 Lsg | PACH 12 fuficE
Offset® RBIRE (RID(0x800)b BB ST VREFP = 33V
18{E VREFP/2 Z[AIfIZE) 112 Lsg | DACH 12 (UECE,
VREFP =3.6 V
Gain error® | (R +0.5 % DAC % 12 {\fc &R
EEATE (HZIE: ERTH
errine® DAC_OUT IAZIRZ{E+1LSB Y, & 3 4 us | Croso <50pF, Rioao 25
FEAMANBESREEHABZIEN 10 kQ
RHEANIEEEHR)
HMARIERNEN (WIS i3
updare i+1LSB) A, HofR DAC_OUT itas 1| Msfs | bow=50pF, Riow 25
WIERRR AR
Croap < 50pF, RLoap 2
twakeup® MRAPRZSIREZAIRTIE) (£ DAC 1% - 0 s 5kQ, f_}?ﬁ_f?‘ﬁﬂ’ga‘%{fﬁ
HIZS RS ENX T 1) EAERE R
X3
PSRR+ @ EBIRINHIEL (HEXSTF Veea) (FBRSE &7 10 4s | % RLOAD, CLOAD =

NE)

50 pF

1. EBRHRIEAEEFFUE.
2. BRIHEUINAPIAES, DAC (RIHERERYHE HEB AR HSBFER L.

5.3.20. imEER=I5TE
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* 5-34 BEE T
s 28 mIME BEYE mAEe =<1v]
T Vsense X FRENZLIEE *1 2 °C
Avg_Slope®w | JEigg|== 2.0 2.2 2.4 mvV/°C
Vs 25 °C RtRYEBE 0.582 0.6 0.618 \Y
tsTarT@ AT 4 10 us
Ts_temp®@®) HIEBGRERTEY ADC KHEHTIE 17.1 us
1. HIRHRIE, ATEE =+,
2. FUEETEZER AEEFPILL.
3. BRI AR LR N RREFEIL ZIREINRE.
5.3.21. RESEBEFE
* 5-35 NESEHBEHNT
s 25 mIME BRYE mAE =<1v]
VREFINT RESEBE 1.17 1.2 1.23 \%
ts_wefint® ERERSEEBERT, ADC REERTE 5.1 17.1 Hs
V/RERINT BETENNNESERERE 10 mV
Tcoeit BERE -100 100 ppm/°C
1.  HIRIHRIE, AEE =i,
5.3.22. FERIESFIE
7 5-36 ERT=RIHMTE
s 28 4 =mIVME mAE == v}
1 trimx
tesry | ERTERSHIEIIE) T
frimxck = 144 MHz - ns
. CH1~CH4 {9 ERTE84 MR 0 frimxciii2 MHz
e frivscik = 144 MHz : MHz
ResTm TERTEE D HEER - 16 bit
BEFREBATERAT 16 it 1 65536 trimxcLk
tcounTER "
b3 Cr N E)o1 frimxcLk = 144 MHz - us
- 65536 x 65536 trivx
tMAX_COUNT EBRARIEELTEY —
frimxck = 144 MHz - s
7 5-37 IWDG $F\4 (R EhisEHE LSI)
§bap] PR[2:0] mit{E mAiRHE == v}
14 0 0.122 499.712
/8 1 0.244 999.424
/16 2 0.488 1998.848
/32 3 0.976 3997.696 ms
/64 4 1.952 7995.392
1128 5 3.904 15990.784
1256 6o0r7 7.808 31981.568

Puya Semiconductor 69/84




PY32F403 R5IEIEFM

7 5-38 WWDG #5 (BI#Pi5eHE 48 MHz PCLK)

w543 WDGTBJ[1:0] mviEth(E EAiEh{E L livs
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

5.3.23. @R O4F M

5.3.23.1. I12C =4

12C EHOFSRE 12C BIEY, BB TRS: SDAF] SCL AR EMWEIH, YESHFFREE
BF, 7ES|HEIF] VCC Z /a0 PMOS X, (BIRATRE.
% 5-39 12C O

i 12cO R 12cV@
Hs B8H =1}
=BIME BXE =BIME BX{E
tw(scLL) SCL BHEEATIE] 4.7 1.3 us
tw(SCLH) SCL Bf$H=AT1E 4 0.6 us
tsu(SDA) SDA E37A7E] 250 100
th(spa) SDA FUE(RIFET A 34501 900®
tisom /tsoy) | SDA F1 SCL _EFHATE) 1000 300 "
tispa) /tispy | SDA 1 SCL AT A 300 300
th(sTA) FHAFKMARIFATE 4 0.6
tsu(sTA) EETHASKAEATE 4.7 0.6
tau(sTo) el S eavay ] 4 0.6 He
tw(sTO:STA) FEIEEEETASEIIRE (B&H) 4.7 13
Co BREGHIBMRE 400 400 pF
tsp IR PR EIR K B 0 50 0 50 us
HRIHRIE, AEEFHLR,
TRERAERT 12C BIRAIRER,  freua AT 2 MHz, FIREIPUERIRT 12C BUSRAIRER, fecua K

+ 4 MHz,

SR REBAYRIE SDA (55 _EE/DE 300 nS RIGRFFTAIR Tig e #dEE AT SCL RFEE-FHAE) SDA 2
2 FHIRRET.
RN R DI HIIR A R EE
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S5TART

/

5 TAR T REPEATED

...... /_\/

SDA _?\. {:

i
tH{sDA) —.-Il—'-q— —H—Lq—tf:SDnj

H—hr‘h{:«.‘mj L‘—""—tw:scu,J

La(SCLH) e tr(scL) —erie- “"““‘tﬂSCL]

Lu(sTa) e
X \ |
R [, i
—b-'—l-i-tsutsDA] E !

et
—-1—-+ '-h{SDAJ :

V

START

L (STO:STA)

5.3.23.2. SPIEOHM

5-5 I2C BT FE

2% 5-40 SPIZE45M

Bs 28 4 BIME BARYE BXE =14
F#Ez 2.7~3.6 V 36
fscx F183 1.8-3.6 V 36
SPI FffyiER MHz
Ute(scr) BT 2.7~3.6 V 36
MR 1.8~3.6 V 36
E:zzg SPIBSSH T/ TRREATIE) | fAEERA: C=30pF 5 ns
DuCy(SCK) | SPI MEZEINRTEh 5 ZSEY MIEZ 45 55 %
tsu(Nss) NSS #E7AHE] MIEEL 4tpcik
th(nss) NSS {FEFHTE] ML 2tpcLk
tw‘(z‘j“; SCK EFR T /ERF A 1E] T8, presc = 4 2Toal | 2Tpak | 2Tpartl
tsuqmi) X F1&E=; presc = 4 Tpck +4 (1)
RS NENIATIE) -
tsu(sn MIE presc = 4 3
thomr) Fig= 4
HUEENRISHTE -
th(s MIEZ Tpck +4
ta(so) Rt T RRd ) MIEZ presc = 4 0 3Tpck ns
tdis(s0) iR HES 1 ERTE] MIE 2Tpck +5 4Tpcik +5
MIER 2.7~3.6V presc 0 12 or 1.5Tpeik
=4 @)
tw
\ 2 MIRHAMETE | M 18-3.6V presc . 18 or 1.5Tpek
=4 @)
tvmo) FiE (FRELRZE) 35 4.5
th(SO) M*E_t ({iﬁbLIEZE) 0 (3)
R B RIERTE) presc = 4
th(Mo) FER (FRELEZE) 2
1. FHNEBRBOERIBIFE 1 PCLK BIUEFIES.
2. MINETF SCK KIXGRAE 1 PCLK IERY, 8 10 FERTE, EX 1.5 PCLK,

3. & EHARERT SCK HERKGENAEGZEBIER F, MTERIXBZ RIS EHEUE.
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M55 input _\

f————— tcSCK)
la—— 45U NSS) e— th{N55) —
CPHA=O L J_\_
=1
CPOL=0 I
Z - TorTSCRH] Il
5 Chhn=D tw(SCKL) 11 I
S o VD o S
ta{s0) tv{50) thiso) e tr{SCK] tdis(50)
tH{SCK)
MISO .
oUTPUT L MSB OUT BITE OUT LSB QUT )—
5L S)
MOSI )
INPUT MSE IN BITLIN X LSB IN X
hat——— tha( 5l }——!

5-6 SPI ifFE-MELE CPHA =0

NSS input \

ISUNSSHe— ——— to(sOKy—" hiNSS)Te—"

= [crHe=1 T \ / \ / \
a2 I:cpﬂ_=u I | ' ] e ]
£ : ' ]
x i i :
] i ] '
"4 ]

CPHA=1 MSCKH) Ly it

craL=t '!_\_f— —

tyso) -H—q- th(SD) e :;t[gg:}hq- Ui (SO t—

ta(so) -b-;—!--

MISO 1
ouTPUT MSHOUT X

BITE QUT LS8 ouT )—
l5u(Sl) —t—— f— 5 —=

Mos! X MSB IN X BIT‘I. IN x LSB IN X
INPUT ] -

5-7 SPI it FE- MR E CPHA = 1(1)

1. MESIREF CMOSHF: 0.3Vec #10.7Vee

High
MSS input
o lesck———=
‘é [cPHA-0 o \ 'r' \ / \
& |era=o f ! 4 ' -
;; CPHA=D H H "

CPHA=1 I |

SCK Output
aa'
aT
i

o
' bw{SCKH) ! ! ' 1 tescK)
i . i
o fsulMi) e} ty(scku) | : : ™ ti{ScK)
1 T -
NPUT X 0 owsen: X BTe I . X LSB IN
[} 1 1
— thj))—> |
MOS| T -—
OUTRUT X MSB OUT 1 x BITIOUT | x LSB OUT x
L(MQ) +e—st (M) +e

& 5-8 SPI A E- & (1)

1. NMELHKZSF CMOSHFE: 0.3Vvee §] 0.7VvCee

5.3.23.3. I2S O

3 5-41 1S O

as 28 i =IME =mAE By
fmcLk 12S FEAd g - 256x8 K 256xFs® MHz
fox FEEE - 64xFs
12S Ff$fmER MHz
Mteer MIEHOE : 64xFs
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75 o = =IME =mAE =<1y]
Dck 1S AR 5=t MIEZERIL 30 70 %
::zz 1°S B EFTRIEATIE) | EREFEL Cu = 50 pF 8
tvws) Ws BRATE] FiEzt 2
FEl 3
thws) Ws {RIFATE] N
MR 2
tsu(Ws) Ws FEI7AT(8] MBS 4
tsu(SD_MR) s 3
BRI N ZIATE
tsu(sp_sR) MIzEs 4 = ns
th(sp_MmR) Fizless 5
BRSNS
th(sp_sRr) MBS 2 -
- N, 2.7-3.6V 15
tvsp_sT) ST e MizEs (FReiGZE) 183.6V 22
tv(sp_wmT) FHEE (FREILGZR) 2
th(sp_sT) . . MIZWES (FRELIRZE) 7
HUERH AR
th(sp_mT) FlEs (FRLiEZR) 1
256xFs RAABIT 49.152 MHz
- lgick)—* o
5 |:cp0L =0 _/—\_/ \: !' ‘& f \ /
“|croL=1 —\_/ ‘. E \ f o \ /—

WS input I

lw(CKH)':“—":“'—“" 'w{CKL]

SDiransmit

tsu(ws) SD ST]
X LSB lransmutf2?)( MSB transmit l *trar

Bitn transmit

t:F' th(Ws)
th(SD_ST)
LSB transmit

SDreceive

tsu(SD_SR) th(SD_ SR]
X LSB receive!? Y MSB receive

Bitn receive _‘X LSB receive

5-9 12S MEZURS R (Philips #33)®

1. Measurement points are done at CMOS levels: 0.3 x Vcc and 0.7 x Vce.
2. LSB transmit/receive of the previously transmitted byte. No LSB transmit/receive is sent before the

first byte.
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— lgicK)—>

Y

lf(CK) -+ Ir(CK)

-_\: /_

:—th(wm

S| cPoL=0
5
L=}
S

CPOL=1

tyws)t ‘waKL]'
WS output
(SD_| Mn th(SD_MT)
SDyransmit X LSB transmul{zx M.ESB transmit Bitn lransmul LSB transmit
SDreceive

su(SD_MR th(sD_| MH]
X LSB receive(2) MSB receive Buln reoewe XLSBrecewe

5-10 12S FHEILASFE] (Philips M@

1. Guaranteed by characterization results.

2. LSB transmit/receive of the previously transmitted byte. No LSB transmit/receive is sent before the

first byte.

5.3.23.4. USB %Fi%

2 5-42 USB [Ezhida]
oS £ RAE BBy
tstarT® USB WA #&/=zNAd1E] 1 Hs
1. HSHRIE, AEEF=FliE.
2 5-43 USB Bt
5 SH it RIMEY RAEY B
Vee USB T{EEEE® - 3.00 3.6
Vo® ENBNRBUE I(USB_DP, USB_DM) 0.2 -
Vem® ESHIEEE| Includes VDI range 0.8 25 v
Vse® BiniElEsRE - 1.3 2
HERE
VoL SRR R. = 1.5 kQ #7 3.6 v® - 0.3
Vor A EBE RL= 15 kQ 5] Vss® 2.8 3.6 Y

1. FARBENEERLIR SR,
2. ZAFFERH USB IHEERILUEE 2.7 V, {BABE(RIETE VCC BEERMEE 2.7~3.0 VBEINTEER) USB BBS4E

’r’:‘Eo
3. HIMHEIE, AEEFEHN,
4. RL2iEEZ| USB IKEN2E FRYHRAEL.
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&K 5-44 USB £iFEBSSM O

= 24 =4 mIME mAE Eafyy
tr LFaE CL <= 50 pF 4 20 ns
tr TEERTE®@ CL<=50pF 4 20 ns
trim LFTBERTEITED tilts 90 110 %
Vcrs HBEERXEBE 1.3 2.0 Vv
1. HIRIHRIE, AEEFHE,
2. MEBYEEEM 10%ZE 90%.
Crpssover
Differential points
data lines \ / \
S Y X
Vss :
et e
& 5-11 USB BJF7: #UEES LA TEITEENX
5.3.24. SD/SDIO MMC EEHiEOiF 4
2% 5-45 SD/MMC #it
"/E 28 &4 B/IME BAE I==Fiv;
frp HUEEaE TRORTHhaER CL £ 30 pF 0 48 MHz
tw(ckL) Ao ER AT IE] fpp = 48 MHz 8.5
ns
tw(CKH) SREr= ] fep = 48 MHz 8.3
MMC F1 SD HS 1 ~8Y CMD. DI (LA CK IEH)
tisu BN AT fpp = 48 MHz 3.5
ns
tiH BN RIS E] frp = 48 MHz 0
MMC 1 SD HS &=, FaY CMD. D#it (LA CK J9Ebf)
tov EHEEE fep = 48 MHz 7
ns
tom RS A fep = 48 MHz 3
SD ERAMELTAY CMD, DEIN (LA CK AEIE)
Tisup BN AT ] fep = 24 MHz 15
ns
tiHp NSt =] fep = 24 MHz 0.5
SD BRAEE TR CMD, Dt (UL CK &)
tovp I HE M ERARTE fep = 24 MHz 6.5
ns
torD RIS ERIART B fep = 24 MHz 3.5

_/—‘ﬂ‘\"_ﬂ:"

ic

\mvcKL)

L

WICKH)
CK {

— /-:—‘-— OH
D, CMD
(output) >(
D, CMD

sy _"‘—'[’[‘\H
finput)

/

e

& 5-12 SDIO EiEiE;
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o j—w
+tovp r* 'OHD

D, CMD
(output)

5-13 SD ERARRT
5.3.25. CANFD {04314
BXANEHSHEINAESIH (CANFD_TX 1 CANFD_RX) AU, £I0 10 e,
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6. FHEEFER

6.1.

LQFP100 5= R~

D

D1

| AAHRARRAARAARAARAAARAARRA
I

ARAARAAARAAAAAAAAAAARAARR

-

r-
|

E1l
E

AEEERERREEEEREEEEERL

i

|

L

L EEE L B

Pinl - b L L, o i
= ]

==

O

mE

mim|
ol

J

Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max
g A - - 1.600
Al 0.050 - 0.150
A2 1.350 1.400 1.450
b 0.180 - 0.270
—
< c 0.130 - 0.180
D 15.800 16.000 16.200
D1 13.900 14.000 14.100
E 15.800 16.000 16.200
El 13.900 14.000 14.100
e 0.500BSC
L 0.450 - 0.750
L1 1.000REF
8 0 - 7°
Note: 1. Dimensions are not to scale
2.Have two shape can be compatible
with each other
TITLE DRAWING NO. REV
m Puya LQFP100L 14x14X1.6-0.5PITCH QRPD-0052 1.0
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6.2.

LQFP64 $RR~T

Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max
A 1.600
Al 0.050 0.150
A2 1.350 1.400 1.450
b 0.180 0.270
[ \ N c 0.130 0.180
5 1000 o | uen | now | o
D1 9.900 10.000 10.100
2 E 11.950 12.000 12.050
El 9.900 10.000 10.100
e 0.500BSC
L 0.530 0.700
L1 1.000REF
] 0 7°
Note: 1. Dimensions are not to scale
2.Have two shape can be compatible
with each other
TITLE DRAWING NO. REV
m Puya LQFP64L 10x10X1.6-0.5PITCH QRPD-0051 1.0
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6.3. BGA64 HERT

TOP VIEW BOTTOM VIEW
E Ef
: F
Pin1 —, Ve
\ F | <
1 ® T TP O0OO00CE 1
2 CCOoOOoOOoO0C0o 2
3 o000 00C0 3
4 5 oo 0 4
5 D1 OO0 oG 5
B CCOoOOOoCC _* 5]
7 CCOO0000 e 3 7
3 FCO0000C EB——* g
AB CDEF GH HGFEDCE A
Common Dimensions
(Unit of Measure=millimeters)
SIDE VIEW
Syrbaol Min Typ M ax
A 0.4800 0.5300 0.5000
Al 0.0500 0.0800 0.1100
* A A2 0.4000 0.4500 0.5000
yAL ] |} a3 0.0800 0.1300 0.1800
T R : Ad 0.2700 0.3200 0.3700
AS—T { A1 JA_
b 0.1700 0.2800 0.3300
D 4 8500 5.0000 5.1500
D1 3.4500 3.5000 3.5500
E 4 8500 5.0000 51500
Ef 3.4500 3.5000 38500
R - 0.5000 -
F 0.7000 0.7500 0.8000
Note: 1. Dimensions are not to scale
m TITLE DRAWING NO. REY
) Puya TFBGA B4ball 575(8X8Amay)POD QRPD-0082 1.0
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LQFP48 &R R~T

Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max
A - - 1.600
Al 0.050 - 0.150
Jﬁ W qd « A2 1.350 1.400 1.450
’ = b 0.180 - 0.270
< c 0.130 - 0.180
D 8.800 9.000 9.200
D1 6.900 7.000 7.100
E 8.800 9.000 9.200
El 6.900 7.000 7.100
e 0.500BSC
L 0.450 - 0.750
L1 1.000REF
) 0 - 7°

Note: 1. Dimensions are not to scale
2.Have two shape can be compatible
with each other

TITLE DRAWING NO. REV
m Puya LQFP48L 7x7X1.6-0.5PITCH QRPD-0050 1.0
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QFN48 H&ER~T

TOP VIEW SIDE VIEW
D
48 i
Pin1—
1| e |
2 .
|
|
4 1 ________ B W
|
|
|
|
] A
© b
BOTTOM VIEW
D2 ) )
: Common Dimensions
Unit of M =millimet
E JUUUUUUUUUU {Uni easure=millimeters)
= I Symbol Min Typ Max
- | - A 0.700 0.750 0.800
-] ' =
-] | = Al 0.000 0.020 0.050
> | & b 0.160 0.200 0.260
[} _;}_ ______ R _g_
z B | e c 0.200REF
) ' -
5 | = D 5.900 6.000 6.100
W | | = D2 4100 4300 4.500
2 | = E 5.900 6.000 6.100
ENEaNaNaNaHaNaNaNaNaln E2 4.100 4.300 4,500
£ e 0.400BSC
Nd
Nd 4.400BSC
Ne 4.400BSC
L 0.300 0.400 0.500
h 0.300 0.350 0.400
Note: 1. Dimensions are not to scale
H’“ TITLE DRAWING NO. REV
® Puya QFN48L 6X6X0.75-0.4PITCH POD QRPD-0056 1.0
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6.6. QFN32 (4*4) H&ER

TOP VIEW SIDE VIEW
D
32
Pinl |
1] e |
2 |
\
\
77777777 ) A Lu
|
\
|
|
\
\
<
S '
4
<
BOTTOM VIEW
D2
% Common Dimensions
| (Unit of Measure=millimeters)
-
\ 000000 Symbol = - o
A 0.700 0.750 0.800
) @
Al 0.000 0.020 0.050
~ H 0.150 0.200 0.250
. ) = N b . . .
z o) o u c 0.180 0.200 0.250
) s D 3.900 4.000 4.100
2D |h, & D2 2.700 2.850 3.000
1 = E 3.900 4.000 4.100
m 00000 E2 2.700 2.850 3.000
32 | b1 e 0.400BSC
Nd Nd 2.800BSC
Ne 2.800BSC
b1 0.140REF
L 0.200 0.300 0.400
h 0.300 0.350 0.400
Note: 1. Dimensions are not to scale
m TITLE DRAWING NO. REV
) Puya QFN32L 4X4X0.75-0.4PITCH POD QRPD-0060 1.0
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7. TEER

Example:
PY 32 F 403 R1 B T 6 X

Company —|_ T

Product family
ARM® based 32-bit microcontroller

Product type
F = General purpose

Sub-family
403 = PY32F403xx

Pin count

V1 =100 pins Pinoutl
R1 = 64 pins Pinoutl
C1 =48 pins Pinoutl
K1 =32 pins Pinoutl

User code memory size
8 = 64 Kbytes

B =128 Kbytes

C =256 Kbytes

D =384 Kbytes

Package
U=QFN
T=LQFP
H=BGA

Temperature range
6=-40C to +85°C

Options

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

TU = Tube Packing

blank = tray packing
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8.lR& A

R HHA BEiNcH
V1.0 2023.08.24 1. #kR
V1.1 2023.09.18 1. EFR5-33
V1.2 2023.11.16 1. FHTRES
. EEPY32F403K1CUSRIE(ER

V1.3 2023.11.22 N e

2. FEFQFN32 piniEX.
V1.4 2024.01.29 1. QFN32 5|HBEcERIEIE

1. ¥ QFN48 3%
V1.5 2024.03.05 2. EEHE1-1
FHQFN32 (4*4) HERYE

V1.5.1 2024.04.03 1. FriSEUELEHREE (DAC)

1. (&3 2.8.1 BEIEE=Y
V1.6.1 2024.05.09 2. IBMEE 5-4 EATIEEHE
3. {&mEE 5-39 SPIEOETE

V1.6.2 2024.06.14 | 1. 3% BGAG4 Hf%E

PUY)

Puya Semiconductor Co., Ltd.

= |

EEFSNERRMNERAT (LUTEMR: “Puya” ) REEK. HIE. &8, 88 Puya P mfl/Ed< 3 REANF], BASBTEMN. BFRAE
TERERE RAVRETEXER.

Puya 7= kiR T SRR SRR THER.

FFXS Puya FREGEEAIERRESS, RNERTHECSIEES =7 R, Puya MEMIRSSHSEAR IS MBI E.
Puya FEAR FARARIRF AR B R AT

Puya F=miIEkE, BEHSHRSIMNER—E, Puya W= maYHTIRIE BT,

{HE™E Puya 8 Puya tRREIER SRS BAYRET. B mERS BRI NESBREENMT.

PSSR BIRTRRATAIER.

EEFESKLEBRNERAE - (REBMERF]

Puya Semiconductor 84/84




	产品特性
	1. 简介
	2. 功能概述
	2.1. Arm® Cortex®-M4 处理器
	2.2. 存储器
	2.3. 存储器保护单元（MPU）
	2.4. FLASH加速器（ACC）
	2.5. Boot模式
	2.6. 备份寄存器（BKP）
	2.7. 时钟系统
	2.8. 电源管理
	2.8.1. 电源框图
	2.8.2. 电源监控
	2.8.2.1. 上下电复位（POR/PDR）
	2.8.2.2. 电压检测（PVD）

	2.8.3. 电压调节器
	2.8.4. 低功耗模式

	2.9. 复位
	2.9.1. 电源复位
	2.9.2. 系统复位

	2.10. 通用输入输出GPIO
	2.11. DMA
	2.12. 中断
	2.12.1. 中断控制器NVIC
	2.12.2. 扩展中断EXTI

	2.13. 模数转换器（ADC）
	2.14. 数模转换器 (DAC)
	2.15. 定时器
	2.15.1. 高级定时器
	2.15.2. 通用定时器
	2.15.2.1. TIM2/TIM3/TIM4/TIM5
	2.15.2.2. TIM10/ TIM11/ TIM13/TIM14
	2.15.2.3. TIM9/TIM12

	2.15.3. 基本定时器 TIM6/TIM7
	2.15.4. IWDG
	2.15.5. WWDG
	2.15.6. SysTick timer

	2.16. 实时时钟RTC
	2.17. 循环冗余校验计算单元CRC
	2.18. 时钟校验系统CTC
	2.19. 系统配置控制器SYSCFG
	2.20. Debug 支持（DBG）
	2.21. SDIO
	2.22. I2C接口
	2.23. 通用同步异步收发器USART
	2.24. 串行外设接口SPI
	2.25. 内部集成音频(I2S)
	2.26. 外部串行存储控制器（ESMC）
	2.27. USB 2.0全速模块
	2.28. CANFD
	2.29. SWD

	3. 引脚配置
	3.1. 端口A复用功能映射
	3.2. 端口B复用功能映射
	3.3. 端口C复用功能映射
	3.4. 端口D复用功能映射
	3.5. 端口E复用功能映射

	4. 存储器映射
	5. 电气特性
	5.1. 测试条件
	5.1.1. 最小值和最大值
	5.1.2. 典型值

	5.2. 绝对最大额定值
	5.3. 工作条件
	5.3.1. 通用工作条件
	5.3.2. 上下电工作条件
	5.3.3. 复位和电压控制模块特性
	5.3.4. 工作电流特性
	5.3.5. 低功耗模式唤醒时间
	5.3.6. 外部时钟源特性
	5.3.6.1. 外部高速时钟
	5.3.6.2. 外部低速时钟
	5.3.6.3. 外部高速晶体
	5.3.6.4. 外部低速晶体

	5.3.7. 内部高频时钟源HSI特性
	5.3.8. 内部低频时钟源LSI特性
	5.3.9. 锁相环PLL特性
	5.3.10. 存储器特性
	5.3.11. ESMC特性
	5.3.12.  EMC特性
	5.3.13.  ESD & LU特性
	5.3.14. I/O电流注入特性
	5.3.15. EFT特性
	5.3.16. 端口特性
	5.3.17. NRST引脚特性
	5.3.18. ADC特性
	5.3.19. DAC特性
	5.3.20. 温度传感器特性
	5.3.21. 内置参考电压特性
	5.3.22. 定时器特性
	5.3.23. 通讯口特性
	5.3.23.1. I2C接口特性
	5.3.23.2. SPI接口特性
	5.3.23.3. I2S接口特性
	5.3.23.4. USB特性

	5.3.24.  SD/SDIO MMC卡主机接口特性
	5.3.25. CANFD接口特性


	6. 封装信息
	6.1. LQFP100封装尺寸
	6.2. LQFP64封装尺寸
	6.3. BGA64封装尺寸
	6.4.  LQFP48封装尺寸
	6.5. QFN48封装尺寸
	6.6. QFN32（4*4）封装尺寸

	7. 订购信息
	8. 版本历史

