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ARG HK32FA01 BT H ISR M. HK32FA01 B F1H 2 eI T LIS BRI R A TR 4
WA ERA MCU B A, BRI RANS .

e HK32F401C8T7 (LQFP48)

e HK32F401K8T7 (LQFP32)
e HK32F401K8U7 (QFN32)
e  HK32F401E8U7 (QFN24)
e HK32F401F8P7 (TSSOP20)

M P LAEE (HK32F403_HK32F401 HI 7 F0E), #E—28 T fif HK32F401 MCU [ TfE.
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HK32F401 i F§ ARM® Cortex®-M4 W%, fiximi LAEMIZ 72MHz, P E 64Kbyte Flash 1 16Kbyte SRAM .
HK32F401 $RE 2 RAEE 0. 23k 3 % UART. 2 BRiE SPI. 2 R 12C Al 1 ANZLAMA] IRTIM.
HK32F401 W& 1 /> 16 7= ZUE R 4. 5 /> 16 718 FH B I 48F0 14> 16 A7 A E B35 .

HK32F401 N & LB HE: 1 /> 12 2 ADC (% 16 NAMEHGEIEM 1 ANWFGEIE). 14> L/
B AL (POR/PDR). 1 NI 4wt B AT 28 /R I AL EE (PVD/BOR). 1 MNMEJELKARA 1 N
WS HEE (N ADC RFE)D.

HK32F401 [ HE . s LSNP 51 BIER RT LAAE Dy GPIO. AhBE 10 BRANER i s £E 5] IIE R 32 R
IAEER75 - P P IR N R A (6

HK32F401 S BRI RERE UL FEHEAR. (Sleep) HRAFIEHNL (Stop) iz,

T HE 5 ANEERC S, HK32F401 W] 3E AT 2 R 375 -

o HIgmARSEHIEE. FTEINL. AR

© RANURIE. = a1

e S

© KA
B

© HEETER. BITH

2.1 7R
e CPU MW
> ARM’ Cortex’-M4
o M BINE: 72MHz
o 24 fif System Tick 5EH] 2%
o HA Dsp R4

(1). AR cPURZAFTEZREERT (FPU) MAEFERIFETT (MPU),

o TAEHEVEH
o FAHJEIN (FHIF Vop): 2.4V~3.6V
o hME

° K 48-pin Hfk
TARIREVER: -40°C ~ +105°C
1k 8%
° 64 Kbyte 7 Flash
- CPU EMAE T 32MHz B, SCHF 0 S RF R IV I Flash.
- Flash BAHIE 2 &R Thag, w1 By s Ry .
o 3 Kbyte NVR INFO [X

o 3Kbyte RGifiti#s: HTEsMEFET (Bootloader)
° 16 Kbyte SRAM

o FRAVIA ik
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o 1Kbyte 84 cache
o ¥ Flash 54 FiHK
o BRI TR
o a7 (Run)
- 2864.4uA@3.3V@8MHz
- 11929.9uA@3.3V@64MHz
o HEARFER (Sleep): 1395.6pA@3.3V@8MHz
o fENLEA (Stop)
- EEBR (Normal): 242.8uA@3.3V
- KThFEERR L (Low-Power): 8.4pA @3.3V

o Ifh

o TN EIREER (HSD: 32 MHz

o FKIERT P (LSD): 40 kHz

o FAMEIEMIE (HSE): 8v24 MHz

o FAMEIHE IR (LSED: 32.768 kHz

o N PLL

o A GPIO AR B (EXTCLKD: 0732 MHz
e KA

o BMSEALL (SWEALD
o HJEELI (POR/PDR/BOR)
o AMERSIMIE AL (NRST 51D
o PSLET VL AWDG EADD
o EWHEIMEZ L (WwDG E A
e GPIO ¥
o AR Z 41 4 GPIO ki
o HummfEEEN
o 3% UART (UART1/UART2/UART3)
- 3CRFLIN
o 2% 12C (12€1/12C2)
- 1MHz/400kHz/100kHz &4t =X,
- 3ZFF SMBUS. PMBUS
o 2 Mk SPI (SPI1/SPI2)
- AR MR I B SPI R N A 73 53] 09 50 MHz /30MHz
o EREE
o 116 FrEgUER A (TIM1)
o 5416 @A ER S (TIM3/TIM14/TIM15/TIM16/TIM17)
o 116 A EEAER SR (TIM6)
o 1IMMIAMEEEN ARTIMD
e RTC
o XFFMIEhTRE
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o SCRPRIIFERE T B YT E oh e

o FHR AT AE
o AR L

° 17127 SARADC (% 16 B&HMBBAUE 54 A EIEM 1 4Py A\ JEiE)

- 126
- e 1.52MSPS
o 1 AMRPEAL AR
e 96 ity UID ARiN
o HERA S %A%
o WERRAHZEIRE
e CPUREFSIK
o SWD WiREEN

o ARM’ CoreSight™ ifiXZH 4> (ROM-Table. DWT F1 FPB)

° HE X DBGMCU MIRA{E g (IRTUFERE s Byl OB Bl . s A BR R 122 1

o)
o WEM

o HBM5000V/CDM2000V/LUSOOmA Ml st &5 4%

2.2 BE—YE

F 2-1 HK32F401 RFUR B4t

ZmE5 HK32F401C8T7 HK32F401K8T7 HK32F401K8U7 HK32F401E8U7 HK32F401F8P7
C | P Cortex®- M4
E EIES 72 MHz
WHFE/MRE | HF
DSP S
77| Flash 64 Kbyte
§SMM 16 Kbyte
Cache 1Kbyte
DMA 1 (5 AMliED
Bt| LSI 40 kHz
e HSI 32 MHz
LSE 32.768 kHz
HSE 8~24 MHz
GPIO SMERIIN | 0732 MHz
N
A PLL SR
E| BRERR 1 (16 )
;g 18 A R R B 5 (16 fiD)
EARERTER 1 (1640
SysTick ZERTER 1
WIEIN 1
(IWDG)
BOEIA 1
(WWDG)
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FEmERY HK32F401C8T7 HK32F401K8T7 HK32F401K8U7 HK32F401E8U7 HK32F401F8P7
4h| UART 3
§|x 2
;sm 2
n| IRTIM 1
| AD | ADC % 1
Bl C £
g BEH | 16 SMERIEE+ 1 AR | 11 SMEREE+ 1 IER | 12 SMEREIE+L AIED | 9 SMERIRIEHL MIRRE | 9 SMEREIE+H KIERIR

BiE BiE BiE & i
¥E 12 fir
BRAR 1.52 MSPS
HERE
BEERETS) |1
CRC 1
RTC 1
96 i UID 1
GPIO = 41 27 28 21 17
ETE LQFP48 LQFP32 QFN32 QFN24 TSSOP20
TiesE 2.4V~3.6V
TERE -40°C~105°C
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3 ThREN 4B
1 SHAERE

ARM® Cortex’-M4 AbFRES 24k A3K 32 7 RISC ALBEES, B —AMERA. EEGER MCU T &, fedt
A B (R T i RN 2 3 (1) BT R SR B . HK32F401 $H7E P & IK) Cortex®-M4 1%, 5 ARM T EFI# 44
A

T PA HK32F401C8T7 f|, 15iHH HK32F401 &%) MCU FIThREHER] .

Cortex-M4SbHE RR
DMA @72 MHz
H H I-BUS HD-BUS HS-BUS
‘ Bus Matrix H AHB-Lite 24 @72MHz ‘
H H H H H B o) T s b b
SRAM Cache Flash GPIOKED] CROKR 32,768 kHZ5M AR B LSE [ weEm |
EE)|| || =) \iain Flash PortA (16%) 32 MHz 5 A BT #HS| SRR
(64-Kbyte) 40 kHzFy I RFERLSI
0~32MHz GPIOSMERFI N B 3 SMERSIBIE i
964 A EXTCLK
ALViD Portc ) AHB2APB = WDGEI THER
’W‘ 8~24MHZM R AT BRHSE
or PLL WWDGE TREL
APBRZ @72MHz ]
v ¥ v
RgaFes SEF#R (Timer)
ADC s

(1260 ETHER (Run) . L .
HEBR AR, (sleep) 2 \ons2/afs |
[rp— LK (stop) T P X
"] I i
(o |
{4146PI0 /0318 ) SNER R 100 WA Rt (o ]
{a1tapio |/o§|m) e — (TIM14) A )
vART B R o )
=m nwis) e

-
[ ows | R o )
(TIm16) [ )

RTC

__::'1 R R S \
(TIM17) 15”1 777777 )

ararsn ||

CIRTIM) HAEE
12¢ (TIM6)
f

3-1 HK32F401C8T7 HITHREHEE]
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OKAOOL_7FFF e O
1RE8 0x4800_1400 GPIOF
0x4001_5C00 RE
DBGMCU 0x4800_0C00
oo = 0x4800_0800 GPIOC
0x4001_4C00 RE _
GPIO B
0x4001_4800 TiM17 0x4800_0400
. 0x4800_0000 GPIO A
0x4001_4400 TIM16 _
0x4001_4000 TIM15
{%ﬂﬂ
APB2 < 0:4001_3C00 = OXFFFF_FFFF
0x4001_3800 UART1 -
0x4001_3400 RER R
SPI1 N n
0x4001_3000 OxE010_0000 RER AHB1
0x4001_2C00 TIM1
- 5 Cortex-M4
0x4001_2800 RE . e
0x4001_2400 ADC 0x4000_7FFF Rz OXEO00_0000
Ox4001 0800 1RE8 0x4000_7400 L OXDFFE_FFFF
0x4001_0400 EXTI 0x4000_7000 PWR N\ REE 0x4002_3400
0x4001_0000 SYSCFG 0x6000_0000 0x4002_3000 CRC
- 7
e OXSFFF_FFFF, oxd002_2400 1RE2
) . 0x4002_2000 Flash
Mg = RE
0x4000_5C00 0x4000_0000 0x4002_1400
0x4000_5800 12c2 Ox3FFF_FFFF 0x4002_1000 RCC
0x4000_5400 12C1 / 0x4002_0400 RE
1REE SRAM \ y DMA
0x4000_4C00 = 0x2000_0000 R 0x4002_0000 -
0x4000_4800 UART3 OXIFFF_FFFF
0x4000_4400 UART2 / OX3FFF_FFFF
fRe / Code fRe
0x4000_3C00 = 0x0000_ 0000 0x2000_4000
SPI2 / 16-Kbyte SRAM
APB1 040003500 =] - 0x2000_0000
0x4000_3400 &
0x4000_3000 IWDG — OKIFFF_FFFF pep
0x4000_2C00 WWDG OX1FFF_F840 RE
0x4000_2800 RTC OXIFFF_F800 Option bytes
*E 3-Kbyte
040002400 NVR INFO
0x4000_2000 TiM14 Ox1FFF_EQDO
1REE 3-Kbyte
040001400 TIM6 OX1FFF_E000 RIS
0x4000_1000 P
0x4000_0800 RE 0c801.0000 641T<Tt
0x4000_0400 M3 7| K €
- REz 0x0800_0000 Flas
0x4000_0000 L [ \
N \____ 0x0001_F000 RE

3.3 fFfas

3.3.1 Flash

& 3-2 HK32F401 72fi%S2rh st

HK32F401 PN #4E Ak 64 Kbyte [ Flash 72 2%, T A7 A8

3.3.2 SRAM

HK32F401 ¥4 16 Kbyte SRAM. CPU RELLE

HFER.
3.3.3 Cache

s 4
~3 15

P BT S B U, T K S

W EREEAL 1 Kbyte il i 2247, 12247 CM4 454 Cache f ] “ Bl s/ MEH 7 B sEng .

3.4 CRC i & BT

TR AR (CRC) FF U i M He s M A7 G 52 B . %05 P P BB T — M7 19 CRC T
PR TE, TTYRA P P SR, SR Ak

CRC B F T AEIEAT I L B P U2 40, A5 42 R e 32 0 T 22 2 A2 T 46 5 1 8
B AT L
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3.5 T 5 EF

3.5.1 NVIC

\

R B2 (NVIC) FIALIR AL I HE T BB AHIE,  n] DASEIIAR ZE 15 1w B A 3R w5 Rt Ak
PRSI b BRI ) A B R R R

o 28 MR WETE CAELHE 16 /™ Cortex-M4 [1H BT £k)

o 16 MAIgmARM PR (R T 4 R g0

o ARAEIR ) S A I Ak 2

o HILUGEHEH]

o RGP A AR SEIL
3.5.2 EXTI

PR W R H A (EXTD BT E AN b b WS R [\ cPU H FARiE R, s
il A H R BT SR, e YR AR SRy e R K

EXTI & £ 7k 23 i EXTI 4%

AR W /SR R S TC R, IR EXTI 20 NS Ml i nT BC EXTI CRRIRRAIEC EXTD Afilk #s
[ 5 EXTI CTETHRE 2 EXTD.

AJHC EXTI 474k

o HIEFE LTI/ T BRI o

o  WHEHERRSTFERLICETWIRE.

o TS B T AR FEAE B EXTI_SWIER [ A7 SRASEALL A Fl o 7 /A4

[ 58 EXTI e

o CRH _EFHEA .

o HEEREFA PR EWEE EXTI FRDIRE, 75 A 1P L.

(55 SIPNS AN SlTERE R SN iV

3.6 HA4r
PR SR ARG R, R RTC A,
3.6.1 RG BN

RGEN BRI B fil ARG FAZHE (RCC_CSR) HE AL bREF RTC 127 4728 LLAMA BT 547
HAENMEAE.
HUME SR AR, K ERGE AL

e NRST 5|l EA KT (OMTEAD
o EWHETIMHEM (WWDG H A7)

o MSLFHTIMHEM QWDG BAD

o HMEAL (SWHAD
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_ NRST_SEL_KEY[15:0]"
GPIO
:I USER1[16]?
4_.| 1 WWDGEfL
PF2 - b oae 2= IWDGE i
(NRST) :I < (40s) .
RSN
e

RGEN
o BiAR:
GPIO (1) BEIIFNRST_SEL_KEY[15:0]: FI Fi%3%Pr23 | BRI ThEE

(2) IEIFUSERL[16]: EHIN R EMES L

3-3 S
ARG R AAE R T NRST 51, FJF4E— 2 W ZE I B B N AR T BT AN B3k g4 [5] 52 7 0x0000
0004 4k,

ST RS T NRST B AT CFETLS USERT ST, i RS — A (b3
W) S E A 40 s ORI IENT: 4 NRST 3] MU BAG A Ah i i = A 5
3.6.2 HIEE L

SN RAT SRR, 47 R

o LH/HEEA (POR/PDR)
e RIEELL (BOR)
HJRE AL 2R MCU BALRIWIUG A, B8 RTC.

SN ERAERL T EHE AL (POR) /HHLE AL (PDR) HLER, 1ZHERIALL T TAERAS, RIE RS AE 4t
F Rt POR/PDR BIMERT T/E. 24 Vooa {&T POR/PDR RI{ERS, B2 T HALRAS, WA UBE AT E AL
FEL I

BOR 5 PvD & 1 NrIZmFE AT INES, F ) MR B 75 B e HX A o] Jm A A 28 T B
BOR IfjREEL & PVD IRE
3.6.3 RTC E /¢

RTC S A il RCC_RTCCR.RTCRST Zif7ds =4z, MiZfih 1 i, K7 RTC Ak,

TEHYRE LA RTC BALKAERS, RTC RS R A .
3.7 I

HSI A1 HSI8M J5 T~ [F] — Mg A3 08 32 MHz [ N R v [RIILFEAT AT HSI B HSISM B £1iNF, ANRE

TS — AN PR O PR B Th#E . HSI. HSE ] DAEA PLL B & 20 S5 N . HSI. HSE Ft& PLL 1
i, BERCE S AR

O Fr A I Bl T I 300 AR eI Bl LB IS Bl LS MY LSE. P RTRR AR B O DI FE AT TR REZESKR

R 4702026 RIS F BoARBT A A IR 2 7] 9
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WL ke
RIGILEFE RGP
DL I B ml VD R G
e 32.768 kHz LSE
. 40 kHz LSI
. 32 MHz HSI
o 8 MHz HSI
o 8~24 MHz HSE
o PLLIFEF CHerfm A 72MHz)
s GPIO fiy \IF 4 EXTCLK
SEREIRI s AL an T
LSIRC o IWDG
LSE_CSs
RCC_RTCCR .RTCSEL[1:0]
L/v 00
0sc_out X[ (seosc LSE RTCCLK
OSC_IN [K—p—s| 32768 i: -RTC
/%2 B tce:\w:erals
RCC_PLLCFG.PLLSRC[1:0] RCC'AHBENR—tD = >
osc_out X :::;;»m X2 x; Llf--xes hr
HSE OSC 01 PLLPREDIV|| ™™~ PLLPOSTDIV to AHB bus, ARM core,
0SC_IN DT> EXTCK | ™ /123..7 (;%th:rl\-m /1246 memory ' ' >
HS‘S—M> 1 J FCLK of Cortex >
PCI4X‘F o o - SWE2:0] @ to Cortex System timer >
pro X 1| EXTCLK EXTCLKEz RCC_APBXENR
PA10 XF—>10 %101 ok v o
b sl [ | Jiges | wn| aaes
Lsi-»{010
BN HsI [a ] Hsigm LSE->{001 ADC
W:D 1] Res'»y/ Hs132M '
, ADC_CFGR2.CKMODE[1:0]
- tF(I)- I;F\a(.;II;Kp?OM g::‘aZ minterface
e Hak
X Main Clock Output L — :fLE
RCC_CFGR.MCO[3:0]
B 3-4 Biepi
3.8 Boot 3\,
FEJR BN, boot G| T #% LL M AE—Fh H 28458 5
o MZE Flash {7t 2% 5 3l
o NRGAHER R D)
H 2 NEARE 7 A T R G Aetdas b, W LLIEIE UART1 PAS/PAL0 5| XY Flash BT 4% .
3.9 i TR
e Vpp=2.4~3.6V: Vop 5l 1/0 S HIHEA.
o Vopa=2.4"~3.6V: Vopa 5|09 ADC. ILJE AL S AN R LDO S5 AL,
WAL 02026 IRIITTHBEE Fr B ARG R A IR 2 7] 10
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RS F TIREN 41

3.10 HIYRIA 5
SHWE LHEEA (POR). HHEEL, (PDR). Al 4wfe L EANES (PvD) FIRIEE A, (BOR) HH.

&z

\

ML RIAR] 2.4 VIS, RGEIBEIER TA/E. 29 Vooa KT8 € HIFRAL HLE Veor/Veor I, R IREF
RNEALIRES, TR A .

MfFRE R EE AL (BOR) B, LHIHAM], BORMGHEARAFIRFFE ARG, B F IR A EIAR$E 1 Veor
M. 242% 11 BOR I, HLJEfLHLH POR/PDR Mif% . BOR HITHREIT S My, Yml i~ . VERG il &%
Fts

SRR — AT g RIS (PvD), BN Vooa L, I3 Vevo BMELLEL. Vevo BUE FTERF
BEE o 2 Voou T BT Vovo BB 2L, W B P i UK I E S5 R .
#Hf: BOR FlIPVD DYEEFE ] —ATIE| REEFE—IE/, FBLIE/FIE. EREEATERE, T PVD ThGE

3.11 fRIHFEHER
PSR DU MR D FEAE
o HEIREIZL (Sleep)
o [EHLEI (Stop)

FARTIFERL I SEBRDIFET] AS WA PR RE R . SRR AR PR I R R TR

*® 31 BRIFBEARFM R

LE RN BEAR (Sleep) =# (Stop)
At RGE PSR <72MHz eS|
HSI oV e 2
LSE . .
LS . .
EXTCLK . .
CPU #I5ME | CPU fE ik feik
BFsMg o CTTR P42 f1k
SRAM Cijsact RFFEE, ABEERS
Flash I DR FEER, ABERS
LDO K7 M@ L/M®B)

(1. “o” RERAIHE,
(2). stop X TH HSI BIXH], REBEIEHIM.
(3). “L” K% Lo RINFEENK, “M” KL DO R
3.12 SYSCFG
BRI RARE SR, TR BT

o ETEBER| GPIO AN KT,
o FFREERZEIFNII S L L. VCore HEEZEBIIME 24 H 3 GPIO.

FEAL T A7 ©2026 ERYIT AU 57 ARBT A AT R 23 7] 11
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F RS LIREN4H
o &P Cortex"-M4 LOCKUP (HEff:#if&E) F1/8% PVD %3] TIM (A4 (Break) i

\

3.13 DMA

HIEWNAVI (DMA) HF AN 5170t a5 2 (M BLA7 i 3 -5 A7 it v 2 ) 1) e il AR e AL . 258 mT LA
FEA 5 FATART CPU 8 V5 T v T Rkt M Fs 8 (U b4 8% 2] H Ak, DAE45 cPU A5 5 22 R % U5 2 4b
HH e M.

DMA #2344 5 ANEIE, RAMEIEHE AT VSR B T A2 MM IIAAAE U G K

DMA [ ZLIhREW T -

o A 5 ANJRSTIF) AT B EE .

o FMEIENREAFFTA ) DMA R

o FEAMEIEY SRRl R ThEE .

o HUUERMAFEIEKE T E (N 1 3] 1024 N .

o PEMIRECTECE (M 13 1024 IR, 1EIRTE RN F= A4 i 58 b & TC) .

SCRER B U AT DMA T8 RIS :

e ADC
e SPI1/SPI2
e UART1/UART2/UART3
e 12C1/12C2
e TIM1/TIM3/TIM15/TIM16/TIM17/TIM6
e GPIO
3.14 RTC

o AEWAP. B ArE. AN (12/24 NEEED L EIL. HIAL AR H T
o AT gmAEI E A I AME
o HATWIThREMI AT gufE M Bl . vl AT R T B A ik T Bl
o HBMEEEFIG, AR A BRbR E DAl E Bl
o ZIEITRPRTIN: RIS A BB PR (50Hz BY 60Hz) KRS H RIS FE .
o FIFEAPLFE A7 e AN B SIS R [R5
o HrFRAEHEE CRAMIMETHEER AR KDY 0.954ppm, FEECED BRI HE B 11 Hh RS
o T HARAFHIN [ B Be i 2 v] RN FCE P AN 10 R AR D g
o AT E I JEARAN P bR B AR ARSI A
o BRI W/ A
I B A
g 88 - A7
I 5] %
A

3.15 ML E IR

MSTAE TV — A 12 LRI T B s A — A 8 AL AT s, B — > A BT 40kHz ) RC #R3%

FEAL T A7 ©2026 ERYIT AU 57 ARBT A AT R 23 7] 12
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WA F ThREN4H
& (LSO FRAEET B, T % RC IR SRS T e, Frl e FEENE A TIE4T. IWDG T ER A 1]
FRUN AR RGOy E B E N RO S AR P SR A N A P R BRI, AR ML A TS
B NP A B AR, SRSLE TR R TH RS T DARR 4

IEITACE IWDG_WINR Z/74%, IWDG 1] TAETE i M.

IWDG EAHWrThaE, &1 ssit 43 IWDG_IRQCFG i B H A 4 55 IWDG_IRQ, &
W LARIR RGUEE |10 B AL R ORAF B B B R D REAE 2 T I noe i

3.16 @ HOE1H

T & —A 7 AR TR . Zi P T E R E Bis T, W ENE T IR TR
R B EAI AN RS WA T IR E ER A, BEARATIER R DhaE. AR, TR e L
W% 4

3.17 ERf 3%

OGN R E N 45, TANE M EN S8 — N EACE 88 BN D REE LI R RPN .

&z

T 3-2 ERERINAEENX

i) B RS | SRR | oA | DMAIER | BAXNZE | EIK/EE | BEiMad
HEER 1 A BiE BiE
B e | TIML 16 fiz I, . | 1765536 H H 4 3
T /15 R,
R ERSE | TIM3 16 i B, AU, | 1765536 H ¥ 4 N
I I /IR
TIM14 16 fir 3 8 1765536 T T 1 ¥
TIM15 16 fir B . | 1765536 H H 2 1
I /IR
TIM16 16 L . . | 165536 H H 1 1
I /IR
TIM17 16 fif B . | 1765536 H H 1 1
T /15
HAEM R | TIM6 16 fiz i 48 1765536 A T x I
3.17.1 B ERf 2%

%R MCU £ — NS BUE I8 TIM1L.

TIML &4 N 28 T D4R B 6 MNMEIER =M PWM KA 88, i80] LS /E 52 5 A0 H 2 2% . TiMa
A DA ST )3 E v LA T

o HIAMIR

o it ELEL

o A PWM GAHFELH JOXf F D

o K H

Horh =P IETE B A A PWM Hir . G P a4 SR 3R A D68

FAh, TIML B 2 BRERAM N H LR TE .

TIM1 AL BN 16 7% HUER 30, B HEIHAEN S EGHFEMIIEE. BLE N 16 7 PWM KA,
TIM1 B A4 AHIRE S (0v100%). T 518 F 5 i) 8% 10 N 3B 45 4 K Thaea [E], Rtk Tima m] BLdE ik

FEAL T A7 ©2026 ERYIT AU 57 ARBT A AT R 23 7] 13



£%§; Thi
SE I S BERE T e 5B A E I e U [FIHRAE, RO RD sl A HRE I RE .
TIM1 & EA S FAF IR AL DI REALE PWM it T 114 5 Bdle eis The, & F T Lzl
PR, TS T AR S,

=>
oS

\

I

3.17.2 B eI 8%
SRR T UL RN . R T, FE A R SRR T RS
. TIM3

TIM3 T —A> 16 £ [ 3l F B s 38 /o B A — A 16 AT A0S . TIM3 7 4 MSZIETE . iX
S FH A N R . PwM R A U

TIM3 W E N 3 EERE DR 5 TIML BhIR AR, S 4ikRID sl aE R D 6E . TIM3 )™ A2 857 /) DMA
TR TIM3 REEALER IEAE (B E) ZmidaHE S, Redbrl 1 3 3 /NE/RBNAL A AT Hi o

o TIM14

TIM14 3T —A> 16 47 H BN B EA I TH A A — 4 16 ML T Alies . TIM14 w5 — A HuliE, BT
AT IR/ B PwWM BRIk . AE RN, H s nI R S5 . TIM14 ANEE7AE DMA
Ko

e TIM15. TIM16 1 TIM17

TIM15., TIM16 A1 TIM17 38 H 7€ I 23 3 T — A 16 Ar H 2 s A 30 3 0 v Heds A — A 16 Ay
BiZ% . TIM15. TIM16 Al TIM17 3535 AN« FEIX Az BOFIBST. DMA 15 SR A BT BE - TIM15 7 2 /NiiE,
TIM16 1 TIM17 33717 1 Ml . X I TE FH T4 A28/ EE . WML B ik b A U

3.17.3 A& 3%

PFEE R — A FEAE R 28 TIM6.

TIM6 WHE 16 L THEEA 16 ALl pnds, TR IO . A RN 28 T 774 cPuU e b
WK, T DOMA IER. RN, ZiH s g4
3.17.4 SysTick SEB 5%

SysTick B 28 % I THAE RS, wI{EAN—MhrUER ST EEs . & BA DU

o 24 PifEBIET S

o HNEINAE

o MBI N O, BEFEAE—NETBERTIT.

o YRR ERIE
3.18 A 4B O (IRTIM)

%2 MCU 4E 1% T — N0 AR B354 11 (RTIM) . IRTIM SEBC-A 2040 LED 18, A] SEHLT B IS ThRE .
Wi AE IRTIM 2210, FFACE TIM16 3@iE 1 (TIM16_0C1) J% TIM17 @i 1 (TIM17_0OC1), LAF=AE4r4k
B,

EAALE TIM16 BE TIM17 AZEARRH NI IRAE A, 00T DASZELZ AMEIR S ThiE .

afll3

Fo

B

3.19 12C MR
SEPEELE 2 A 12C LRI, 12C $E 1SR R BB, S A L O A e

FEAL T A7 ©2026 ERYIT AU 57 ARBT A AT R 23 7] 14
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LTy a The N4

+ (g 1 Mbps). 12C #1038 7 ik 10 A7 5k, 7 A WA 7T SO ME S0k . 12 BN E T R
CRC R4 /K028, 12C 32 1157 £F SMBus V2.0/PMBus V1.1 b, 2t ARP. HEEF M. ALERT sl 7

EIIRE

12C FAT 7 25 R FROASEFDLISE 75 R 2 AN 5 7 IR S IR o 12C 45 IR S RF DMA Bt A% 4075 7K

3.20 AR PUCKREE (UART)

BN ER 3 NEA RIS (UART1/UART2/UART3), S2HEZ AP BSIB(545ThAE, [A)NHE ATt
Nt 7 YRR VR T B A5 5 B, S i [R5 SR B A 1 e e 2 25 P 0 A5 %6 I iy AR fuaer /8 Mbps.
UART SZHF DMA fE4 504 .

% 3-3 UART $H

UART it UART1/UART2/UART3
EVEIE S 8/9 i

EZ =S SR

BALR N TS ANSHF

LIN £525 SCHF

Mgt 75 8 I8¢ SR

ENCP SCFF

DMA f£%i SCHF

RS232 Ryt 42 il ASFF

RS485 UKz 35 ff Ak SCFF

3.21 BATAMEEED (SPD
ARPEIRAE 2 A SPH Bz,
o A AR
o BRI B LR L WL F S AR
o ATk U R UL B TR A
o 4 fuE| 16 S fEHIUR LR
o ZAHAITIRE
o SAEMIAEFRIN R L CER T R m By 50MHz)
o MR B B AT A 30 MHz
o T R M S AT I R B A AT NSS L AT N ERAE
o AIZRARMIS B AR AR AL
o HIRAERIEARINT, AL MSB B LSB
o AR TR E RGBSR &
o SPIEEATREIRE
e 3CEF SPI Motorola
o Afid AR HH T I AR B A B b
e RXFITX %1 32 frf R A FIFO

FEAL T A7 ©2026 ERYIT AU 57 ARBT A AT R 23 7] 15
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WL S B
o I FF DMA 1L

&z

\

%= 3-4 SPI £

SPI 434 SPI1/SPI2
T CRC 14 AN
RX/TX FIFO &
TR T3
128 Fix AN

3.22 @M 1/0 (GPIO)

A GPIO 31 ST P IL B RS . GBS N GR35, ERisR D BULE AT O
LW GPIO B IS5 M BB O MBS . FETRBERONS UL R, 1/ 3 IR AT B T DAL — MR E
BRAERE, LB REAMEN T RN /0 PRI HAE. AN 10 #RHIIIA —/ 32 Roif O fl 2 7
5P TR E TR

3.23 ADC

WE 14 12 AL/ B r e ds (ADC) Hidk, HAZ1A 16 MHMFEIEM 1 AN FGHE . A [E)E
B A/D M AT AE IR, L. AIELEEFRCRAE A N T, BRI, B AR, JF
THHZAN IR RIPE, DOsE cPu I fdH, 15208048 55K (5l 16 1) (A3

e ADC I #i4 32MHz I, ADC # i % n] ik 1.52 MSPS.

e ADC (¥ DMA #:1E.

o HEHER S (TIM3/14/15/16/17). FERIEHER2F (TIM1). FEARZER 25 (TIM6) F1 EXTI
FEAE RS T DATE B RE B ADC HIJE Shfil k%, LA A/D B,

3.23.1 WS EHE
NI LR (VINTTEST) A ADC #2434t 7 — &R %1 Fa e i H R 4 i o
PN BRI E R S B N N S 5 LR (A_VREFO8) IR, A ADC #R4t 1 —ANEa g 1) B 3k v H R 4 N

(VREFINT),

3.23.2 E AL RS

R 225 f IR B ONIR AR IR (ATS_OUT) I, i FEAR s ] LARIORIN S a1 A B AR L. (TS)
ADC FJ LICRAFHIR FEAR AR5 5, JFRGIR A% JE s it 1) v T e 40 R 5

3.24 AR R RN

K ARM (1] SW-DP 4211, AJ LASZHE 474k SWDIO/SWCLK ik#: 1 .

3.25 96 fif. UID

96 fir P17 M — A BRIR (UID) XPERE— B0l 1, TEAEAT IR 0L R #ARME— 1. FH Y R RE S o/ &
GFRR. SRIEE PR RO, % UID FTRASEY (8 B0, 5 (16 1) s 4 (32 fn) A HArikfTie
O, 96 fif UID i& A LA R

o FRIENIFIIE (Bt USB A5 U1 B B LA M2 R D o

o FEID. 40 Flash B, ¥ UID SHEEINRRS Sk 4, R ERIBLE Flash P02 4t
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BB/ T e

4 S PERETEAR
4.1 BRAX U (E

RABLEER EAZRTIEIRIIE 7718

EE:
o IBEUIFEAEIZESE R M IFITE L ZHUE BRI T
o FBHBIRABEEEFSZFE 4-1 5 4-3, BLHRAEETTHESZH LA KX EHIHRIF
o  KANELIFERABEET FEENTE T HI AT E L.

4.1.1 HRFR B AR

41 IREREBEFE

5 Fiz:pu RME RAE Bfr
Vpp-Vss 1 SMER L AL (BL5 Vooa AT Vo) -0.3 3.6 v
Vin @ SCHF 5V-tolerant [¥15] A1_L R HLHS 0.3 5.8

ANSCHE S5V-tolerant (15| JE1_E 1% HLUE -0.3 Vpp+0.3
[Vssx = Vss| AN [R5 T 2 8] ) L R 22 50 mvV

(1). IEZARIE.
4.1.2 KR B R

T 4-2 WIREREFE

75 ik =AE B
lvop™ 2233 Voo/Vooa FLIRA S B (BERIHLRD ©) 220 mA
lvsstt) 23 Vs HIZR I By GRLH DD ©) 207
liot¥ AR 1/0 FNE ) 5] A_E A A L R IR 25

AR 1/0 Az 5] B )4 b R 20
ey S BRI B @@ -3/0
Tl @ BT 1/O A4z 51 R b Ay S N HLARL @) -30/0

(1). BIHRIE.

(2). REGEANBRSTHFFRRIERE.

J|

(3). HVin>Vop B, B—NERENER; & Vin<Vss B, B—NMREFENER, FNEREXTaERBITHNETE
(4). HJILA /o ORBEFENERES, S oo IERAERIEGENERS REGENBERABIREIHEZ .
(5). FTERIEEIR (Vop, Vooa) FIHE (Vss, Vssa) SIEIAIUIRLRIEREEI £ IFEEARIMNBER RS L.

4.1.3 tRFRE F Rt

* 4-3 WIRBE Y
ne iR &®/ME BAE K {v2
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FU S He A M RE R bR
Tsre™ fi AR FENE -65 150 °C
T,@ I K& -40 125 °C
(1). &IHRIE.
4.2 TAESH
4.2.1 EHETIEXM
= 44 HETIESH
ne P =®/ME BAE B
fuck® N B AHB I i % 72 MHz
focuk N &5 APB IS £ AR 72
Voo FRAE LA R 2.4 3.6 \
Vooa R T AE @) 2.4 3.6 \Y
T TAERE -40 105 °C
(1). I&IHRIE.
(2). Vooa ATAKTF HEFE/NTF Vooo
4.2.2 b/ FHEE TSN
= 45 HEFEL/ THERETESY
ne S £ =®/ME RAXE =K {v2
tvop Vop FIHEE -40~105°C 6.3 640000 ps/V
Voo N FEH & -40~105°C 5.4 640000 ps/V
tvooa Vooa | TFi -40~105°C 6.3 640000 ps/V
Vopa I BEIH & -40~105°C 5.4 640000 ps/V
4.2.3 W 4R T2 B FRAGH I 23 1k
= 4-6 PVD 4H¢
ga=) S =102 w=/ME BAE =KE BfiL
Vevp ] g B2 F R R W 2% A DU RSP E R | Vewoo 2.18 2.28 2.492 v
(Voor LFH Vevbt 2.539 2.656 2.792
(-40°C ~105°C)
Vevp2 2.839 2.957 3.101
Vpvps 3.132 3.265 3.54
Vpvpa 3.419 3.559 3.831
Vpvos 3.72 3.861 4.142
Vpvps 4.021 4.163 4.44
Vpvp7 4311 4.463 4.763
AT G FE HL TR AG W0 % ARG T HE T R Vewoo 2.15 2.25 2.516
(Voo T BT Vevp1 2.428 2.536 2.669
(-40°C ~105°C)
Vevo2 2.727 2.837 2.976
Vevos 3.019 3.145 3.448
WA T A ©2026 ERIINTT LT F H AT R A BRA A 18
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FUGE B B M RE AR b
me . i BME BBE | mAE 8
Vovoa 3.298 3.441 3.757
Vpuos 3.599 3.743 4.057
Vpuos 3.896 4.043 4377
Vpvo? 4.189 4.347 4.677
Vpyphyst'?! PVD el - - 100 - mvV
tevp 4 3T (E] - - 6.8 - us
(1). "IHRIE.
4.2.4 BOR %¢1t:
% 4-7 BOR 4¥1%
s S =12 =/ME wmAg mAE ==
Vaor'Y) BOR FAG I H 38 (Vppa EFHIY) VBoro 2.18 2.28 2.492 \
(-40°C~105°C) Vaor: 2.539 2.656 2.792
Viora 2.839 2.957 3.101
Viors 3.132 3.265 3.54
Veors 3.419 3.559 3.831
Veors 3.72 3.861 4.142
Viors 4.021 4.163 4.44
Viory 4311 4.463 4.763
BOR PRI HL P i%4% (Vopa FRFEHT) | Veoro 2.15 2.25 2.516
(-40°C~105°C) Veor1 2.428 2.536 2.669
VBor2 2.727 2.837 2.976
Viors 3.019 3.145 3.448
Veora 3.298 3.441 3.757
Viors 3.599 3.743 4.057
Viors 3.896 4.043 4377
Viory 4.189 4.347 4.677
VBoRhyst BOR it [|] - - 100 - mV
teorrst'? B AL ) - - 3 - ms
(1). BOR H&#F Vppao
(2). FIHRIE.
4.2.5 b/ T IR
F 4-8 L/ THENMFMY
s S £ R/ME BRE RAME Br
Veorpor't 2| N HLE AT RH T U - 2.0 - \
T - 2.108 - Vv
Veprhyst?) PDR 3t 7] - - 100 - mvV
trsrempo (2 S ARSI (] - - 4 - ms
WAL ©2026 SR T A Fr BARWE R A BR A 19
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WU A M RE R bR
(1). PDR F1 POR ¥44% Vppao
(2). &IHRIE.
4.2.6 NESEHE
#z 49 NBSEHERFMH
s S £ =/ME HMAFH =AE L==K{v2
Vrerintt! WERS % H Tk -40 ~ 105°C; - 0.8 - Vv
Vop=Vppa=2.4V~3.6V
Ripplegernt® 22 L I 41 P Y B O ) -40 ~ 105°C; -0.12 - 1.35 %
Vop=Vppa=2.4V~3.6V
(1). Trimming SERRE, ZMERSEFRARLER .
(2). Trimming BB ¥R{E.
(3). XF20CHMBRERY, ZMERIFFMAER.
4.2.7 TAEH TR
= 410 TiEERSM
Gaas) B Pt Vpp=2.4V Vpp=3.3V 2]
i
-40°C 25°C 105°C -40°C 25°C 105°C
oo RUN-6 BT b 4T cache | 16501.9 | 16533.7 | 16896.7 | 16725.3 | 16744.1 | 17172.7 | pA
BH; TREEHA
SYSCLK=64 MHz (HSE-PLL)
Flash BSEEX 1 4545 R HH@,
RUN-7 AN Eh 435S B cache | 11682.9 | 11737.6 | 12058 11872.5 | 11929.9 | 12301.4 | pA
BH; TREEHA
SYSCLK=64 MHz (HSE-PLL)
Flash 12X 1 MNEERF R HH.
RUN-8 | AMEM 214 3FF 8 cache | 3191.4 | 3278.6 | 3482 3362.7 | 34724 | 37246 | pA
BH; WA
SYSCLK=8 MHz (HSE)
Flash 12X 0 NG5 HH
RUN-9 SN Bh 4 2R3 ; cache | 2597.3 | 2683.3 | 2864.6 | 2751.3 | 2864.4 | 3104.1 | pA
BH; RS
SYSCLK=8 MHz (HSE) Flash
BRI 0 ANGERE A
Isleep SLEEP-3 | A& 4P 4EFF)a; cache | 9727.1 | 9769.5 | 10012.3 | 9901 9955.6 | 10256 HA
BH; WHEEA
SYSCLK=64 MHz (HSE-PLL)
Flash B2 1 NS5 &,
Frfi 10 W BN analog
WA T A ©2026 ERIINTT LT F H AT R A BRA A 20




WA F HL AR TR bR
= =R e Vop=2.4V Vpp=3.3V -]
i
-40°C 25°C 105°C -40°C 25°C 105°C
mode

SLEEP-4 | APMERBT 4P 4 E5R; cache | 4857.7 | 49281 | 5119.2 | 5010.6 | 5101.6 | 5348.9 | pA
A TNEH

SYSCLK=64 MHz (HSE-PLL)
Flash 32HX 1 /NS4 3,
Frf 10 W E AN analog

mode

SLEEP-5 | #PMEMT4P4AEFF)E, cache | 1760.1 | 1831.2 | 1971.2 | 1904.6 | 2005.2 | 2203.4 | pA
A, WEEEA
SYSCLK=8 MHz (HSE) , Flash
B 0 NMERAM, BTA
10 ¥ & A analog mode

SLEEP-6 | #PMEHS 4l 4= #F3RH, cache | 1149.5 | 12243 | 1358 1291.1 | 13956 | 1587.1 | pA
2, WA
SYSCLK=8 MHz(HSE) , Flash
BEEL 0 MERFEM, ATh
10 B¢ 'E A analog mode

Istop STOP # | LSI. LSE = 239.2 242.8 271.9 238.9 242.8 273.1 HA

X ;LDO Frf 10 W BN analog
IE% L | mode, IWDG #&H], RTC %
1B H

lipstop | STOP # | LSI. LSE RH 8.9 8.1 23.6 9.2 8.4 24.8 HA

7 (LDO Firf 10 % B A analog
I8 HE | mode, IWDG ZEH, RTC 2
(5w H

LSl FFJg. LSE % 9.5 8.8 243 9.8 9.1 25.5 MA

i 10 & B AN analog
mode, IWDG F})8,RTC Z&
H

LS S%H. LSE FF/3 10.9 9.1 24.7 11.2 9.4 25.9 HA

Frf 10 W E AN analog
mode, IWDG ZEH], RTC FF

=

(1). MEETSHBEEEE RCC HMEMHFEREERPHN NN BT FERNUNFBHEA; cache BHEEFFHRIL
FLASH_CACHE_CTRL.ICACHE_EN 2% s} i &E; FREUEID AL & 5 7833 FLASH_ACR.PRFTBE 28 1FS} i 8E; Flash iRENHFF

JE BRI & 2 88 {3015 FLASH_ACR.LATENCY[2:0)i& & -
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4.2.8 SMERTEE (HSE) B e

" 4-11 HSE #RSHFRERHFIE

s SH £ wME | BB | RKE | B
ferystal) PR35 LS SRR B AR R | - 8 - 24 MHz
Re J 5 L BE #it B RCC_HSECTL.HSE_RESSEL[1:0] | O 200 400 kQ
TeipV PGB BALER H@ | TAESER N 8MHz if - - 4 ms
GmlY PR L 1 5 Vop=3.3V, Ci1/Cip=12.5pF, JAEhI, | 1.4 - 5.2 mA/V
i1 RCC_HSECTL.HSE_GM[4:0]fc &

lpp HSE #& % %% It Vpp=3.3V, LAESIH N 8MHz i} - 295 538 HA
Cua/Cio® HEAF TR B2 - 10 12.5 20 pF

(1). ®IHRIE
(2). Taw 48 HSE BENEIHE IR ESNRE S HIETE .

(3). Cu/CLEBIRBEAERINGEHBE CLI PCB FEBBHEX.

MCU WHEE R T —> HSE f7 I Dot i AR 3% LB, SO P AN AR IR T2 FL B 0 T o 585 N 4R v FRL B
LT Reo

f
Cui 0SC_IN M
I 1
BMHZIEHRES | REF
4 = s
L n
1 G T 0SC_oUT

4-1 HSE $a % (RGN SH FE B
HSEON ‘B N 0 B, HSE Ry B 5C ], OSC_IN 5| JEA] LSRR Ehdm NI, Ahaf BB AN — AN
BES, BEMESERITE,

%= 4-12 HSE_OSC_IN 5| B4 ERET S N 4514

ne S E-Sis =/IME HAIE mAE ::F{v2
fuse_osc_n® FH P A B AT R - 8 - 24 MHz
DuCy® 5 - 40 - 60 %

(1). ®IHMRIE.
4.2.9 SMERIEIE (LSE) Béhidit

= 4-13 LSE #R3%H 884514

Hs S 5 BME | HEME | RAE | B
forystal? | IR HEESCRF A | - - 32.768 | - kHz
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R A5 A PR A
me  BH St BOME | MEME  BAE | B
PRHR G 5 AT Y
Rett St b - - 35 - MQ
Te!Y WG R BEZ @ - - - 2000 ms
Gm( PR35 HEL R 5 5 Vpp=3.3V, RCC_RTCCR.LSEDRV[2:0]=000b | - 0.37 - HA/V
Cu/Cu=12.5pF | pcc RTCCR.LSEDRV[2:0]=001b | - 0.86
RCC_RTCCR.LSEDRV[2:0]=010b | - 1.23
RCC_RTCCR.LSEDRV[2:0]=011b | - 1.91
RCC_RTCCR.LSEDRV[2:0]=100b | - 2.54
RCC_RTCCR.LSEDRV[2:0]=101b | - 3.13
RCC_RTCCR.LSEDRV[2:0]=110b | - 3.69
RCC_RTCCR.LSEDRV[2:0]=111b | - 4.73
lopase @ | LSE PR 4% LI IEH TAE: Vpp=3.3V - 1801 3210 nA
Cu/CLl® | HEFFRIRABA - 10 12.5 20 pF

(1). WIHRIE;
(2). T 38M LSE BEHEIHMHFRE SRS S HORTE];

(3). Cu/CoBIREASEMHAHER CL PCB FEBEMEX;

MCU WHEERL T — LSE FUR It i AR H G, O MR HE W Bk dn R . 85 Fr PN B3R v FL i
LT Reo

f

Cus 0SC32_IN 2 s
| 1
1T LT

== | =& Ee

1 Elbr]

32. 768kHz
SR

| L

{ | 1
1 o 08032_0UTT

4-2 LSE fa R iR INIRH B RS
LSEON Fic B & O I, LSE #Ei% HLEG ], 0SC32_IN 5] B AT DL A{EI Bham N, Ahaf BLEEs N — 1
MeEES, BEME S ERITN.

< 4-14 LSE_0SC32_IN 5| BISMERET S N 4514

= S & wME  HBME | mXE | B
fise_oscaz vt AR IR R - - 32.768 - kHz
DuCy(® HEH - 40 - 60 %

(1). BIHRIE.
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RS LR b
4.2.10 NEREE (HSD) BfehideiE

& 4-15 HSI BHefssis

= ¥ £ w=/ME HAE =N | Bl

fusiV R HE H BRI - - 32 - MHz

DuCy® 2Ll - 45 - 55 %

ACC R dhh R, HIR -0.3 - 0.3 %
WAERHE, Ta=-40 ~ +105°C 2.5 - 2.5

Tow™ PR35 4 )2 Bl (] - 2.99 6.1 7.5 us

lop® PRi% R IhEE 32MHz, Vpp=3.3V 76.33 106 150.58 A

(1). EIHRIE.
4.2.11 HERE (LS BF8hisit

& 4-16 LS| BHEhRit

5 2 £ =/ME #ENE RAE B
fis H R B bR - - 40 - kHz
AcCC IR A R HE, IR -1 - 1 %
A HE, Ta=-40~+105°C -2.74 - 0.86 %
Towot) PR 3% 25 J5 Bl 1] - 431.91 438.23 468.23 s
Iop") IR R TIHE - 449.44 535.81 843.67 nA

(1). EIHRIE.
4.2.12 PLL 41

= 4-17 PLL #34®

5 2t &/ME HRIE RAE B
forein LRGN D 7E 4 - 24 MHz
LN Rl = - 50 - %
fou_our A I A 16 - 72 MHz
tiock BYUAH B 8] - 100 200 Hs

(1). EIHRIE.
4.2.13 GPIO By A\ B4

& 4-18 GP10 SNBTShERIE

HFs 2 =/ME ARG =KE BAfL
Fext NG KL TES - - 32 MHz
LPNUNEZ el =d 50 - 60 %

FRBLATE©2026 FRYINTTHUNE A HARBE R A BR A & 24



&z

=3

FU S He A RE TR AR
4.2.14 Flash 721 284514
& 4-19 Flash 7588457
SR 2 =/ME HAE mAE =K {72
Teros FE A 147.5 162.5 Hs
Terase TR Bk st (1] 2 3 ms
T R R ) ) 30 40 ms
IDDproG Im AL HL A - 2 mA
IDDerase T/ R R - 1.5 mA
IDDRgean 5 HLIR - 3.5 5.5 mA
Nenp 5 FHay 100 Tk
Tor 25°C R R A7 I (7] 100 =
85 C H 4 fRAT I (7] 20
(1), BARMERTE 1.5VTT TEMEBE 25 CHEZETNE.
(2). &IHRIE,
4.2.15 10 Fy \ 5| BHetE
F+ 4-20 10 NS BEIREHE
s S 1 =IME HAE mAE B
Vikhys N P Vpp=2.4V~3.6V 1.896 1.9 1.905 v
Vithys BN B Vpp=2.4V~3.6V 1.419 1.423 1.428 v
Vhys it 2 e fd 2% L AR i Vpp=2.4V~3.6V 0.477 \Y;
lig™ B ONJR LR Vpp=3.3V -633 - 700 nA
Rpy(® B SE AN E Vpp=3.3V 34.12 41.14 49.39 kQ
Rpp(®) T LR Vpp=3.3V 33.89 40.76 48.14 kQ
Cio¥) I/O Bl Vpp=3.3V - 1.1 pF
(1). &IHRIE.
4.2.16 10 % i 51 et
& 4-21 10 SIMpM L ERAF M
os S 10 BREXH 3t =/ME HAE =AE
SV i 5% (FT) (mA) (mA) (mA)
Voo B IE Von tminy /Vot (maw BBIE
(V) V)
lon R | FT 2.4 1.8V 11.13 17.07 24.02
3.3 2.7V 16.30 24.25 33.81
JEFT 2.4 1.8V 6.771 10.59 14.87
3.3 2.7V 10.05 15.31 21.31
WA T A ©2026 ERIINTT LT F H AT R A BRA A 25




FU S He HA M RETE R
= 2 10 BREXH % =/ME HAE mAE
5V i 5% (FT) (mA) (mA) (mA)
Voo B IE VoH min /VoL maw EBIE
(V) )
lou BERE | FT 2.4 0.4V 8.318 14.06 21.59
3.3 0.4V 12.05 20.16 30.26
JEFT 2.4 0.4V 7.278 12.30 18.89
3.3 0.4V 10.55 17.64 26.48

(1). BIHRIE.

& 4-22 10 S R RAF M

5 | Y% 10 REXHF £t &/ME BAE BEXE

5V it S (FT) = Voo BLE (V) (ns) (ns) (ns)

tr AR T | FT CL=50pF 2.4 2.623 3.988 6.419

o ETHETE) 33 1.873 2,918 5.466

4EFT CL=50pF 2.4 3.683 5.464 6.419

33 2.568 4.01 6.205

t o v B S | FT CL=50pF 2.4 2.287 3.467 5.458
BT ) 3.3 1.628 2.535 4.71
JEFT CL=50pF 2.4 2.546 3.959 5.79

3.3 1.809 2.826 4.532

(1). ’IHRIE.

4.2.17 NRST B A0 & B4

NRST B JIA EER A 17— B BE,  AREIRT DA R, AT AAME RC HIBR (ZILK] 4-3).
NRST & JISMEIE B A RN T LTI, b — LM i pots v 2 L. T L AU O/ NRST 7 A Fay A1
BT R RE IR T Vil KM (R 4200, BB ALK 21 20

R 4-23 NRST S|V N4FYE

ne S =IME HAIE mAE B
Troise? 1 FEL T 7 20 S B (1) 161.9 253.8 321.3 ns
Reu EseuA:=NiE - 10 - kQ

(1). BIHRIE.
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4.2.18 TIM HE 38Rtk

SMNERE fFRRE

4-3 HEFF NRST 5| B E i HE 3%

3= 4-24 TIM$51%

5 2 £ w=IME | mKE Bl
fexr( SE I 2 i H AR frimxck®@ - frimxeik/2 MHz
(1). FIHRIE,
(2).  frivxax BB KR1ES 72MHz,
4.2.19 BATHMEED (SPD feit:
% 4-25 SP| 5 ¥
s SH £ w/ME BXE B
fsck SPI Hif 43 %6 R - 50 MHz
(1/tcscn) M Vop=3.3V, Cionp = 30pF 30
Vpp=2.4V, Cioap = 30pF 27
trsci) SPI I A b Tk ] Vpp=3.3V, Cioap = 30 pF - 4.9 ns
Vpp=2.4V, Cioap = 30pF - 6.8 ns
tr(sck) SPI I it T~ [ 7] Vpp=3.3V, Cioap = 30 pF - 4.9 ns
Vpp=2.4V, Cioap = 30 pF - 6.8 ns
tw(sckH) SCK 7 AR FAT R ] A3, PCLK=32MHz, 4 7345 2tpar-1 2tpaitl ns
fuise FEHE, PCLK=32MHz, 3 434 toclkFthei/2-1 2*tpak-thak/2+1 | ns
touqm) HAm i NG S (] R Vpp=3.3V, Cioap = 30 pF 1.7 - ns
Vpp=2.4V, Cioap = 30 pF 1.8 - ns
thiv B N AR R [A] FEAE Vbp=3.3V, Coap = 30 pF 0.9 - ns
Vpp=2.4V, Cioap = 30 pF 0.9 - ns
tvimo) B s A R T FEAE Vpp=3.3V, Cioap = 30 pF - 4.2 ns
(€ RE LT | Vpp=2.4V, Ciono = 30 pF - 43 ns
ZJ7)
thimo) B H AR RN (A] FEAE Vpp=3.3V, Cioap = 30 pF -0.2 - ns
g%ﬁﬁ)g SR Vpp=2.4V, Cioap = 30 pF -0.3 - ns
tsu(nss) NSS F337 M i) N5 Ttpci - ns
thinss) NSS {RFFHT [H] N5 Ttpci - ns
WAL A ©2026 RN T RIS i BB R A BR A 27




WU A RE TR AR
F5 S 1 =/ME =AE ==L
tsu(sn R G PN VAl A Vpp=3.3V, Cionp = 30 pF 1.1 - ns
VDD:2.4V, CLQAD =30 pF 1.1 - ns
thisi) BRI N ORI 8] AL Vop=3.3V, Cionp = 30 pF 2 - ns
VDD=2.4V, CLOAD =30 pF 2 - ns
ty(so) o H A R Ta] MAR Vop=3.3V, Cionp = 30 pF - 13.3 ns
(£ RE LT | vpp=2.4V, Cono = 30 pF - 15.5 ns
ZJ5)
thiso) BE H RRR B[R] A Vpp=3.3V, Cionp = 30 pF 10.9 - ns
(2 e 2 # Vpp=2.4V, Cionp = 30 pF 13
2 J5) pp=2.4V, Cloap =30 p - ns
(1). "IHRIE.
—
NSS input _\ /!
[+—1g(SCK
——ISUNSS)—* [e——— th(NSS) —»
—\ --
= [ cPHA=0
2| cpoL=o - / \ /_\__
= W(SCKH)| ¢ >
é CoHA-0 w(SCKL)|
_ .. ‘I
ta(S0) +e—>» ty(SO) +e—> th(so) He IH(SCK) tdis(SO) -
tf(SCK)
MISO - }
OUTPUT ( MSB OUT BIT6 OUT LSB ouT
tsu(Sl) »
MOSI -
INPUT MSB IN BITI IN X LSB IN X
[ ——th(s)—>
& 4-4 SPI B F[E (MR B CPHA=0)
—
NSS input \ . /
tSU(NSS*H—ﬁ i+ to(SCK——> th(NSS)T* >
= [[cPHA=1 by ' ' : / \
a| cPoL=0 —— ; i - ;
v W(SGKH) 1 i1 i l | :
x | CPHA=1 0 g ! ' ! '
3 | croL= ‘w(SCKL Y | — |
H " t, | i tvsc \ .
ta(SO) —ta V(SO) P« th(so) «—»tfr((s CE’)Lrﬂ-‘dls(SO)-
MISO -
OUTPUT CX Msﬁ ouT BITe OUT LSB OUT
tsu(S]) "e——>! 4— th(s))—
MOSI -
INPUT MSB IN BITI IN X LSB IN X
4-5 SPI B[ (18 B CPHA=1)
WA AT ©2026 IRINTT MU Fr AT A R A F 28
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FU S He A B TR bR
High
NSS input
— t<:(S(:K)—>i
= [cPHA-0 i \ / \ [ \
2| cPOL=0 ! ! h ! -- :
x| cPra-o ¥ ! . n
< [fcpHA=1 | ' ! _/_\
2| cpoL=0 :: ! - | i
x| CPHA-1 N : | : ¥
» | CPOL=1 u—u-- [ !
i u(scKH) | ' I 1! ti(SCK
ISO 'su(MI)f#—>1! ty(scKL) T+ o o tf((SCK))
INPUT | MSBIN i BIT6IN | X LSBIN
— th(uj)—> |
MOSI ; -
OUTPUT X MSB OUT i BIT1OUT | LSB OUT X
ty(MO) +e—» th(MO) L
4-6 SPI B (E#ER)
4.2.20 ADC Rt
%= 4-26 ADC 454
s IR £ B/ME gaRI{E BAME | B
Vopa ADC FFJE I L R L . | - 2.4 - 3.6 v
VRerp IESEHE - 2.4 - 3.6 Vv
VRern MSHEH L - 0 0 0.1 Vv
fapc ADC IR 2.4V<=Vppa<3.6V - - 32 MHz
fo SKFEAR faoc = 32MHz - - 1.52 MSPS
frrig @ AR ik AR fapc = 32MHz - - 1.33 MHz
fapc = 32MHz - - 24 Cycles
Van ¥ A5 i R YE - VREFN - VREFP | V
Ran (M AR N BHPT - - - ZWFE | kQ
4-27
Rapc ¥ SKAETF S HLBH Vopa=2.4V - - 6.244 kQ
Vppa=3.3V 3.765 | kQ
Capc @ KA - - 4 5 pF
Jitterapc ADC fil #1350 fanc = fusi - 1 Cycles
tstag™ J& Bl ] - 0.8 - - ps
tuatency® i A B A ST IR BT[] HSI /E N fanc RO B - 1*tpek+3 | - us
(R R *tanccik
PCLK 1EA fanc IR B - T*tpatl | - us
A Bt *avcec
ts @ KA (] - 5.5 - 239.5 Cycles
teony @ SSEEHRT ) (BFESRAERT ]) | 12 AR 18 - 252 Cycles
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FU S He A RE TR AR
s ETpusy 5 =IME HAE mAE | B
W arency(® B 51725 il 4 i () HSI 7E A fanc OB Bh IR A*tpcik us
(F DI
PCLK 1N fapc IR Y5 2*tpcik us
QEE RS
(1). I&IHRIE.
?Ekﬁ'\]’iﬁ)\l‘ﬂﬁ RAIN E"]ﬁ'%ﬁi%iﬁg H
Ts
Ram < fapc X Capc X In(2V+2) Ranc
Hep, N (9##%) BUEA 12, Ts 2 ADC HISRIEEHIH
RIFIREET 1/4L5B (Least Significant Bit, LSB).
R® 427 AR AEYIR
TAESRE (fanc) RMEBEE (Vopa) MAPRI R KBRS HEE
32 MHz 3.3V % 4-28
24 MHz 3.3V * 4-29
16 MHz 3.3V % 4-30
12 MHz 3.3V * 4-31
8 MHz 3.3V * 4-32
32 MHz 2.4V * 4-33
24 MHz 2.4V *x 4-34
16 MHz 2.4V % 4-35
12 MHz 2.4V % 4-36
8 MHz 2.4V * 4-37
F 4-28 T,0=32MHz, Ve=3. 3V BT NPRIT SR K&
SKAEEHA Ts(Cycles) SKAERTIE] t (us) AR KEKQ)
55 0.17 A
8.5 0.27 1.712
13.5 0.42 4.933
19.5 0.61 8.799
28.5 0.89 14.598
415 1.30 22.974
71.5 2.23 42.304
239.5 7.48 150.552
R 4-29 fo=24MHz, Vo=3. 3V B NEITE XE
SKHAEEIHA Ts(Cycles) SKHFERT(E] ts (us) AR AEKQ)
5.5 0.23 0.960
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R S A A
KA B H Ts(Cycles) SRAERTIE] t (us) MNP R AMEKQ)
8.5 0.35 3.537
13.5 0.56 7.833
19.5 0.81 12.987
28.5 1.19 20.719
415 1.73 31.888
715 2.98 57.661
239.5 9.98 201.991

R 4-30 fw=16MHz, Vo=3. 3V BN RAE
KA H Ts(Cycles) SRAEBTIE] o (us) I PNEER =S N((9))!
5.5 0.34 2.054
8.5 0.53 5.920
13.5 0.84 12.363
19.5 1.22 20.095
28.5 1.78 31.693
415 2.59 48.445
715 4.47 87.105
239.5 14.97 303.600
K 4-31 fu=12MHz, Vou=3. 3V R NFRIL R AE
RAEREHA Ts(Cycles) SAERT(E] t (ps) MIABRIERKEKQ)
5.5 0.46 4.416
8.5 0.71 9.571
13.5 1.13 18.162
19.5 1.63 28.471
285 2.38 43.935
415 3.46 66.272
715 5.96 117.818
239.5 19.96 406.478
K 4-32 fuo=8MHz, Vm=3.3V EHGNFRIIR AE
RAEREHA Ts(Cycles) SRAERT(E] ts (us) MIABRIMERKEKQ)
5.5 0.69 9.141
8.5 1.06 16.873
13.5 1.69 29.760
19.5 2.44 45.224
285 3.56 68.420
415 5.19 101.925
715 8.94 179.244
239.5 29.94 612.234
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R S PR A
R 4-33 fu=32MHz, Vou=2. 4V R AFRII R AE
KA H Ts(Cycles) SRAEBTIE] o (us) MNP R RMEKQ)
5.5 0.17 S
8.5 0.27 RN H
13,5 0.42 2.454
19.5 0.61 6.320
28.5 0.89 12.119
415 1.30 20.495
715 2.23 39.825
239.5 7.48 148.073
3 4-34 f0=24MHz, Vo2 AV BHRN RIS KE
RAEREHA Ts(Cycles) SEAERTIE] t (us) MNP AR KEKQ)
5.5 0.23 AR
8.5 0.35 1.058
13.5 0.56 5.354
19.5 0.81 10.508
28.5 1.19 18.240
415 1.73 29.409
715 2.98 55.182
239.5 9.98 199.512
R 4-35 fuo=16MHz, Vo=2. 4V BRI R AE
KAEEHA Ts(Cycles) SRAERTIE] t; (us) MNP KEKQ)
5.5 0.34 0.843
8.5 0.53 4.709
13.5 0.84 11.153
19.5 1.22 18.885
28.5 1.78 30.483
415 2.59 47.235
71.5 4.47 85.895
239.5 14.97 302.390
kR 4-36 fuo=12MHz, Vou=2. 4V BRI R AE
SKAEEHA Ts(Cycles) SREERTIE] ts (ps) BWAFEITEKEKQ)
5.5 0.46 3.206
8.5 0.71 8.361
13.5 1.13 16.952
19.5 1.63 27.261
28.5 2.38 42.725
415 3.46 65.062
71.5 5.96 116.608
239.5 19.96 405.268
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RN A A b
" 4-37 fw=8MHz, Vo=2. 4V B N[BiInm K&
KHERIHA Ts(Cycles) SRAERTIE ts (us) I PNEE TR =S =1( O]
5.5 0.69 7.931
8.5 1.06 15.663
13.5 1.69 28.550
19.5 2.44 44,014
28.5 3.56 67.209
41.5 5.19 100.715
71.5 8.94 178.034
239.5 29.94 611.024

%< 4-38 ADC H5E

5 SHG M3t F2 442 =/ME RAE By
ET ST R R fabc=32MHz -3 3 LSB
EO s 1R 2% SYSCLK= 72MHz 1 3

EG WARIRE Vpp=Vppa=3.3V -4 -1

ED() o EetkiR 2 N FHPT<1kQ -1.5 1.5

EL® BUreikin = ADC K1 5 i -3 +3

(1). ®IRIE.

(2). ZREZHERMKLER.

(3). SHUEAMT:
o RFWEERE. SRS SIEEERE Y BN ARE.
o RBIRE: FRLIREREE NIRRT AHRE.
o HHRE: BENEEATSRERIFEEZENRE.
o HABMRE SRSESEESEZANRARE.

o MNLHIRE. EASIRTESKSMEXEZENRARE.
VR :
o ADC EiHEEIEH IS EIFNE

o ADC HEESILEIANE: MIBEETITIE (FEEE) EMBINSIBLLFAZER, FAXR
BEZFEMAT— RN 5/ BILATTIERATIEE . N T ATREEN D3R HTERE RN 5| L
MWM—1BEHFEZRE (FIBIXT#).

o EHMRET Voo FEFEFm/ESE B AT LA 7 ELFHT ADC [25Eo
o HIFRTFHILER, AL/ =i,
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FU S He A RE TR AR
A

LSB
4095
4094
4093

7 (1) SCPRéE#phk

(2) IBFE 5L hik

6 (3) SEfrét e =/ Btk
5
4
3
2
1
0 >
Vssa 1 2 3 4 5 6 7 4093 4094 4095 4096 Vopa

4-7 ADC FEEEFHE

1iPH: EO. ET. EG. EL. ED FiRRHISHImA, 1FE &K 4-38.

Rapc'!) 126

I =1 pA MJ- et ds
\'as
TCADC“)
P

RAIN
AIer_I

@ | -

Cparasitic

VDD
£ Vas KB AR £ ADCHE e 38

i

FAEWE

& 4-8 ADC HYELRIEIEE
(1) Rapc # Caoc {EHY ADC 45HENLR 4-26.
Cparasitic NEFEHE, T PCB A (HUHT1545EM PCB A/ i) it pad HE (CRY 7pF). %
A I S S PR RS B . O 1 IR B AR RRE BRI, TR E BRI fanc ARAH .
ADC SRAEIF) PCB 1T : MR RN 3T “5 dLRU iR ” 34T, N 7 PRIE ADC Rk, W
PR A 0.1uF B, FRR AT Re SO E .
4.2.21 B AL REE R

*® 4-39 BB

5 el &4 mME | HAUE RAE L

Ts_temp T PR A SRR e /N R A I 1) - - 5 - Hs

tstarT AR EHER LH, & - - 5 - us
SERR I B 8]

T AR AR B IR -40°C~105°C - - 4 °C

FEAL T A7 ©2026 ERYIT AU 57 ARBT A AT R 23 7] 34



SRR %

Voo

BEETHEE (LDo)

Voos (Vage]® Vopaffh BB X 15 Veorefft i X 13
DDA REF+
T r HREE
oL T S SrT5h
0-lu -|- EE e CPUBL
r B R ~
L IWDG
Vssa( vREF.)‘Z’l A B s
= (B2 iB48) B HFINE

Voo fik Al (X1

0.1puf®

et
—00)

I/ OFE B

5-1 ERftE

JEE

(1). Voo FI Vooa BEIR5IBIGHTIN IZIZ R BB EE BRI, AIEREEREFTENTIH, SMEE
BB 0.1uF ; B LTI 1 THIRE E 1L o

(2).  Virer- 7 Virers £ PIEB? FIEIZEZE T Vssa # Vopao

B 5-1 AL .

*  Voo: ANFIITAERE, Jv1/0 MIAERIR AL .

°  Vpp: 24V~3.6V

*  Vppa: BHAUHLYE, NE 5-1 SRRt .

° Voba: 2.4V~3.6V
® VCore3 VCoreiﬂﬁE(JEEEy HI:TEB LDO FEEO
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&z

=3

RS F

SHAIE X

2 5|l X

HK32F401 324 7 LQFP48. LQFP32. QFN32. QFN24 Fl1 TSSOP20 2%, &3 a| e X R .

2.1 LQFP48 #13&

VDD 1

pc13 | 2
PC14/RCC_EXTCLKO/LSE_OSC_IN | 3
PC15/LSE_OSC_OUT | 4
PFO/RCC_EXTCLK1/HSE_OSC_IN | 5

PF1/HSE_OSC_OUT | 6

PF2/NRST
VSSA
VDDA 9
PAO 10
PA1 11
PA2 12

= [ L= L

47 AN

PB7
PB6
PB5

46 PB9
45 PB8
44 PF3/BOOTO
40 PB4
39 PB3

o

37 PA14/SWCLK

[
48 VDD

LQFP48

36 PF7
35 PF6

3. PA13/SWDIO

33 PA12

32 PA11

31 PA10/RCC_EXTCLK2
30 PA9/RCC_MCO
PA8/RCC_MCO

28 PB15

27 PB14

26 PB13

25 PB12

o L[ e L L= =

PA3 13
PA4 14
PAS 15

PB2 20
PB10/RCC_EXTCLK3 21
PB11 22

6-1 LQFP48 13 5| BIHES
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A

LAY a 5| e X
2.2 LQFP32 &3k
o
I
g .
2 £ » £ £ 3 3 %
=== =] =] ]
§
VDD 1 . 24 PA14/SWCLK
PFO/RCC_EXTCLK]/HSE_OSC_IN 2 23 PA13/SWDIO
PFl/HSE_OSC_OUT 3 22 PA12
PF2/NRST 4 L FP32 21 PA11
VDDA 5 Q 20 PA10/RCC_EXTCLK2
PAO 6 19 PA9/RCC_MCO
PA1 7 18 PA8/RCC_MCO
PA2 [ 8 17 | vDD
N\
BRRIEIEIRIEE
2 % 2 %2 : g8 8 8
6-2 LQFP32 35| BIHED
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A

B fo 515

QFN32 33

N
w

VSS

e
E PF3/BOOTO
B
B
(=]
B
=
J

P
voD | 1 o \ 24 | pa1a/sweik
/// } {
PFO/RCC_EXTCLK1/HSE_OSC_IN | 2 1 l 23 | Pa13/swbio
|
1 ! |
|
PF1/HSE_OSC_OUT | 3 ! ! 22 | Pa2
| | |
PF2/NRST | 4 ! | 21 | PAl11
1 QFN32 1 |
VDDA | 5 i 1 20 | PA10/RCC_EXTCLK2
|
l ‘ |
| |
PAO| 6 ! ! 19 | pag/Rcc_mco
1 1 |
PAL| 7 ! | 18 | pag/Rcc_mco
} Exposed pad} |
Pa2 | 8 0 ! 17 | vop
fex) o - o~ ™ < wn o
— — — — al — —
N
g g g g g a a a VSS

& 6-3 QFN32 %55 |RIHES
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=
=
A
5

SHAIE X

QFN24 313

N
S

PF3/BOOTO

PFO/RCC_EXTCLK1/HSE_OSC_IN

PF1/HSE_OSC_OUT

PF2/NRST

VDDA

PAO

x O
(@] [a)
= =
2 2
= S 4
a 3 a =z z <
a. o a. o a. o
( < o o — (o)) \
o o o o o —
1 oo 1 18 | PA10/RCC_EXTCLK2
/ |
I’ |
2 ! | 17 | PA9/RCC_MCO
! |
|
3 | [ 16 | vDD
| QFN24 |
: |
4 ! | 15 | wvss
. |
! |
5 | ! 14 | pB1
i !
6 e « |13] raz
o — o
- o [e9] < n (o)
<C <C <C < < <C
a o o a o a

2.5 TSSOP20 $3&

6-4 QFN24 $1355| BIHES

PF3/BOOTO

PFO/RCC_EXTCLK1/HSE_OSC_IN

PF1/HSE_OSC_OUT

PF2/NRST

VDDA

PAO

PA1

PA2

PA3

PA4

1

2

3

5

0

= [ -1

TSSOP20

L]

20 PA14/SWCLK

19 PA13/SWDIO

8 PA10/RCC_EXTCLK2

VDD

A

PB1

PA7

PA6

PAS

PA9/RCC_MCO

6-5 TSSOP20 $14E5|BIHES
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A

FU S He 5] e X
By \)
2.6 SHERTIRIE X
R= 61 BHESIMENX
9] 1S) 5 g a SIEEMR (B 3l | RE | SIHMERINEE S| IR AN ThAE
5 & & N % RLIFERIATD B XE
o e ¥ | s5v
B | W
(1) (2)
- - 0 0 - VSS S - i (50 0 i QFN F5 385 R SR P B HGE
)
1 1 1 - - VDD S - B AR
2 - - - - PC13 /o | FT RTC_TAMP1
RTC_TS
RTC_OUT
3 - - - - pc14/ /o | - RCC_EXTCLKO LSE_OSC_IN
LSE_OSC_IN
(PC14)
4 - - - - PC15/ /o | - - LSE_OSC_OUT
LSE_OSC_OUT
(PC15)
5 2 2 2 2 PFO/ /o | FT RCC_EXTCLK1 HSE_OSC_IN
HSE OSC IN 12C1_SDA ADC_IP_SOC
(PFO)
6 3 3 3 3 PF1/ /o | FT 12C1_SCL HSE_OSC_ouT
HSE_OSC_OUT ADC_IP_EOC
(PF1)
7 4 4 4 4 PF2/NRST /o | FT NRST
(NRST)
8 - - . - VSSA S - Y Hh
9 5 5 5 5 VDDA S - FEFUL H Y5 2L HE
10 6 6 6 6 PAO /o | FT TIM1_ETR ADC_INO
UART1_CTS RTC_TAMP2
UART2_CTS
12C2_SCL@4)
11 7 7 7 7 PA1 /o | FT CM4_TXEV ADC_IN1
TIM15_CH1N
UART1_RTS
UART2_RTS_DE
12C2_SDAM4
12 8 8 8 8 PA2 /O | FT TIM15_CH1 ADC_IN2
UARTL_TX@
UART2_TX@
13 9 9 9 9 PA3 /o | FT TIM15_CH2 ADC_IN3
UART1_RX@
UART2_RX@
14 10 10 10 10 PA4 /o | FT TIM14_CH1 ADC_IN4
SPI1_NSS
15 11 11 11 11 PAS /o | FT SPI1_SCK ADC_IN5
16 12 12 12 12 PAG /O | FT TIM1_BKIN ADC_IN6
TIM3_CH1
TIM16_CH1
SPI1_MISO
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A

g
=
&4

SIHE

X

877d401

2€d401

ZENJD

1Z4\El6]

0¢dOSSL

SIMER (2
fL/ERIATH

&6
Be

ERE Gk E L

=5
5V

i} 3%
@

S| BE R ThEE

5| BEVRf IR Th BE

13

13

13

13

PA7

1/0

FT

TIM1_CHIN
TIM3_CH2
TIM14_CH1
TIM17_CH1
SPI1_MOSI

ADC_IN7

14

14

PBO

1/0

FT

CM4_TXEV
TIM1_CH2N
TIM3_CH3
UART2_RX

ADC_IN8
ADC_Trigo

19

15

15

14

14

PB1

1/0

FT

TIM1_CH3N
TIM3_CH4
TIM14_CH1
SPI12_SCK

ADC_IN9

20

16

PB2

1/0

FT

TIM3_ETR

ADC_IN10

21

PB10

1/0

FT

RCC_EXTCLK3
UART3_TX@
12C1_SCL
12C2_SCL
SPI2_SCK

22

PB11

1/0

FT

CM4_TXEV
UART3_RX@
12C1_SDA
12C2_SDA

23

16

32

15

15

VSS

H

24

17

17

16

16

VDD

By IR pt g

25

PB12

1/0

FT

CM4_TXEV
TIM1_BKIN
TIM15_BKIN
12C2_SMBA
SPI1_NSS
SPI2_NSS

ADC_IN11

26

PB13

1/0

FT

TIM1_CHIN
UART3_CTS
12C2_SCL
SPI1_SCK
SPI2_SCK

ADC_IN12

27

PB14

1/0

FT

TIM1_CH2N
TIM15_CH1
UART3_RTS
12C2_SDA
SPI1_MISO
SPI2_MISO

ADC_IN13

28

PB15

1/0

FT

TIM1_CH3N
TIM15_CH2
TIM15_CH1N
SPI1_MOSI
SPI2_MOSI

ADC_IN14
RTC_REFIN

29

30

18

19

18

19

17

17

PA8

PA9

1/0

1/0

FT

FT

RCC_MCO

CM4_TXEV
TIM1_CH1
UART2_TX
12C2_SCL

RCC_MCO

ADC_IN15

BUFF_OUT
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A

g
=
&4

SIHE

X

877d401

2€d401

ZENJD

1Z4\El6]

0¢dOSSL

SIMER (2
fL/ERIATH

&6
Be

ERE Gk E L

=5
5V

i} 3%
@

SIS MIhRE

5| BEVRf IR Th BE

TIM1_CH2
TIM15_BKIN
UART1_TX
UART3_TX
12C1_SCL
12C2_SMBA

20

20

18

18

PA10

1/0

FT

RCC_EXTCLK2
TIM1_CH3
TIM17_BKIN
UART1_RX
UART3_RX
12C1_SDA

32

21

21

PA11l

1/0

FT

CM4_TXEV
TIM1_CH4
UART1_CTS
12C1_SMBA
12C2_SCL

33

22

22

PA12

1/0

FT

CM4_TXEV
TIM1_ETR
UART1_RTS_DE
12C2_SDA

34

23

23

19

19

PA13
(SWDIO)

1/0

FT

SWDIO
IR_OUT
UART3_CTS
12C1_SCL
SPI2_MISO

35

PF6

1/0

FT

12C2_SCL
PVD_OUT

36

PF7

1/0

FT

12C2_SDA

37

24

24

20

20

PA14
(SWCLK)

1/0

FT

SWCLK
UART1_TX
UART2_TX
UART3_RTS_DE
12C1_SDA
SPI2_MOSI

38

25

25

21

PA15

1/0

FT

CM4_TXEV
UART1_RX
UART2_RX
SPI1_NSS
SPI2_NSS

39

26

26

22

PB3

1/0

FT

CM4_TXEV
SPI1_SCK
SPI2_SCK

40

27

27

23

PB4

1/0

FT

CM4_TXEV
TIM3_CH1
TIM17_BKIN
12C2_SDA
SPI1_MISO
SPI2_MISO

41

28

28

24

PB5

1/0

FT

TIM3_CH2
TIM16_BKIN
12C1_SMBA
SPI1_MOSI
SPI2_MOSI
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A

YA 71 IE X
5 &5 8 & 2 smEmR(E 3 RE SIHEAYE 5| BRI AN Th B
z 3 & N Q | IEBAM B X
* > S | & % | 5v

B
(1) (2)

42 29 29 - - PB6 I/0 | FT TIM16_CHIN
UART1_TX
12C1_SCL

43 30 30 - - PB7 I/0 | FT TIM17_CHIN
UART1_RX
12C1_SDA

44 31 31 1 1 PF3/BOOTO®! I/O | FT - BOOTO®!

(BOOTO)

45 - - - - PB8 I/0 | FT TIM16_CH1
12C1_SCL

46 - - - - PB9 I/0 | FT CM4_TXEV
TIM17_CH1
IR_OUT
12C1_SDA
SPI2_NSS

47 32 - - - VSS S - Hh
48 ; - - - VDD S - B IRt

(1).  1=input, O=output, /0= input/output, S= power supply.

(2). FT: 5V ERIIAN.
(3). &H_EEEY, BOOTO SIMBIA B RIS BIFHHRER 40kQ B THIEEFE .

(4). Bii%EEBNEFRAL(SWAP iD), UART ZHEECE A RX F1 TX ThEERY 5| BISINIh #E B 3% (UART1_RX # UARTL_TX
Ei#; UART2_RX F1 UART2_TX E#&; UART3_RX 1 UART3_TX HEi#2); 12C ZIFCELE 1 SDA #1 SCL IHEERIS | BISSINThEE B
# (12C1_SDA N 12C1_SCL E#t; 12C2_SDA F112C2_SCL H#).
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R S 315 X
2.7 SIIE R (AF) IhEER
% 62 SIMSMAThEER "
5| B AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAO - UART2_CTS - UART1_CTS 12C2_SCL TIM1_ETR -
PAL CMA4_TXEV UART2_RTS_DE | - UART1_RTS 12C2_SDA TIM15_CHIN | - -
PA2 TIM15_CH1 UART2_TX - UART1_TX - - -
PA3 TIM15_CH2 UART2_RX @ - UART1_RX - - - -
PA4 SPI1_NSS - - - TIM14_CH1 | - - -
PAS SPI1_SCK - - - . B n .
PAG6 SPI1_MISO TIM3_CH1 TIM1_BKIN - - TIM16_CH1 - -
PA7 SPI1_MOSI TIM3_CH2 TIM1_CHIN - TIM14_CH1 | TIM17_CH1 - -
PAS RCC_MCO - TIM1_CH1 CM4_TXEV UART2_TX - - 12C2_SCL
PA9 TIM15_BKIN UART1_TX TIM1_CH2 UART3_TX 12C1_SCL RCC_MCO - 12C2_SMBA
PA10 TIM17_BKIN UART1_RX TIM1_CH3 UART3_RX 12C1_SDA RCC_EXTCLK2 | - -
PA11 CM4_TXEV UART1_CTS TIM1_CH4 - I2C1_SMBA | 12C2_SCL
PA12 CMA4_TXEV UART1_RTS_DE | TIM1_ETR - - 12C2_SDA
PA13 SWDIO IR_OUT 12C1_SCL UART3_CTS - - SPI2_MISO | -
PA14 SWCLK UART2_TX 12C1_SDA UART3_RTS_DE | - UART1_TX SPI2_MOSI | -
PA15 SPI1_NSS UART2_RX - CM4_TXEV - UART1_RX SPI2_NSS -
PBO CM4_TXEV TIM3_CH3 TIM1_CH2N UART2_RX - - - -
PB1 TIM14_CH1 TIM3_CH4 TIM1_CH3N - - - SPI2_SCK -
PB2 - - TIM3_ETR - - - - -
PB3 SPI1_SCK CM4_TXEV - - - - SPI2_SCK -
PB4 SPI1_MISO TIM3_CH1 CM4_TXEV - - TIM17_BKIN SPI2_MISO | 12C2_SDA
PB5 SPI1_MOSI TIM3_CH2 TIM16_BKIN 12C1_SMBA - - SPI2_MOSI | -
PB6 UART1_TX 12C1_SCL TIM16_CHIN | - - - - -
PB7 UART1_RX 12C1_SDA TIM17_CHIN | - - - - -
PB8 - 12C1_SCL TIM16_CH1 - - - - -
PB9 IR_OUT 12C1_SDA TIM17_CH1 CM4_TXEV - - - SPI2_NSS
PB10 RCC_EXTCLK3 | 12C2_SCL - UART3_TX - - 12C1_SCL SPI2_SCK
PB11 CMA4_TXEV 12C2_SDA - UART3_RX - - 12C1_SDA -
PB12 SPI2_NSS CM4_TXEV TIM1_BKIN - - TIM15_BKIN SPI1_NSS 12C2_SMBA
PB13 SPI2_SCK - TIM1_CHIN UART3_CTS - 12C2_SCL SPI1_SCK -
PB14 SPI2_MISO TIM15_CH1 TIM1_CH2N UART3_RTS - 12C2_SDA SPIL_MISO | -
PB15 SPI2_MOSI TIM15_CH2 TIM1_CH3N TIM15_CHIN - - SPI1L_MOSI | -
PC13 - - - - - - - -
PC14 RCC_EXTCLKO | - - - B N B N
PC15 - - - - - - - -
PFO RCC_EXTCLK1 | 12C1_SDA - - - - - -
PF1 - 12C1_SCL - - - - - -
PF2 - - - - - - - -
PF3 - - - - - - - -
PF6 12C2_SCL - - - - - - PVD_OUT
PF7 12C2_SDA - - - - - - -

(1).

BITRE R BREFRAML(SWAP iD), UART ZFFEBCE A RX 1 TX ThRERY S| BISCENThEE B # (UART1_RX F1 UARTL_TX
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7
WA 51 e X
FHi%; UART2_RX F1 UART2_TX E#; UART3_RX 1 UART3_TX Ei#t); 12C Z3FEEIE H SDA F0 SCL ThEERY S| BISSINTH

BEEH#: (12C1_SDA 0 12C1_SCL E#t; 12C2_SDA #0112C2_SCL H#t),
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&z

=3

FU S He HAESH
3 HESH
3.1 HER
3.1.1 LQFP48 F}3&
LQFP48 4 7 x 7 mm, 0.5 mm [E]FE, 48 JHIERI Y7 i 1 25
A
A
_ D A7
D1 ) ﬁj
| A
dilililililililh -
— i — |
I l/ N | (A o
o s | AN , RV i
CI| BTM F—MARK \ e
| 2—1.00£0.10 0.i0£0.10 DEPTH |1
o | 1
o | 1 R
C| T0P E=MARK 2J¢1.00£0.70 | L
- 0.10x£0.10 L}EPT}T i
1 |
./ 0.20£0.1D DEPTH .
 —— [V/—\a/ N —
A
: L- 82 L- 83
F
b ?7
b1 i B B
‘\/WTH PLATING
%
LZ SECTION B-B BASE METAL
7-1 LQFP48 & R~f
< 7-1 LOFP48 S
75 =/ME (mm) HAME (mm) BAE (mm)
A 1.600
Al 0.050 0.150
A2 1.350 1.400 1.450
A3 0.590 0.640 0.690
b 0.180 0.280
b1 0.170 0.200 0.230
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FU S He iS4
M= &/JME (mm) HAE (mm) BAE (mm)
c 0.130 - 0.180
cl 0.120 0.127 0.134
D 8.800 9.000 9.200
D1 6.900 7.000 7.100
E 8.800 9.000 9.200
E1 6.900 7.000 7.100
e 0.400 0.500 0.600
L 0.450 0.600 0.750
01 0° - 8°
82 11° 12° 13°
03 11° 12° 13°
L1 1.000 REF
L2 0.254 REF
R1 0.120 REF
R2 0.150 REF

3.1.2 LQFP32 &

LQFP32 4 7 x 7mm, 0.8 mm [A)#H, 32 A DU 75 P df 25
A
A2
. D 1A
D1 /JJ
| {( =
]
HAAAHEHN
| -
i O | Y
- ' Rl ||
BTM E—MARK |
(I 2—91.00+0.10 O,ilO:kOJU DEPTH |
| ' i
T T TAP F_MARK odei notain Tl |
e ki el ==
| . |
INDEX #0.80£0.10
| ,-~/ 0.20£0.1D DEPTH 1
(i | T
|
HeHdiHEHE | .82 V83
<e-] b
b1 B B
. —r WITH PLATING
g
G \ ““] /é /
R2 -
\ L SeCTioNB-p  BASEMETAL
Y L i S
i N
7-2 LOFP32 Rt
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FUGE B HESH
= 7-2 LOFP32 1S
s &/ME (mm) HAE (mm) B®A{E (mm)
A - - 1.600
Al 0.050 - 0.150
A2 1.350 1.400 1.450
A3 0.590 0.640 0.690
b 0.320 - 0.430
b1 0.310 0.350 0.390
c 0.130 - 0.180
cl 0.120 0.127 0.134
D 8.800 9.000 9.200
D1 6.900 7.000 7.100
E 8.800 9.000 9.200
E1 6.900 7.000 7.100
e - 0.800 -
L 0.450 0.600 0.750
61 0° - 8°
62 11° 12° 13°
63 11° 12° 13°
L1 1.000 REF
L2 0.254 REF
R1 0.120 REF
R2 0.150 REF
3.1.3 QFN32 #}3%
QFN32 24 5 mm x5 mm, 0.5 mm [a]FE i EF5E ,
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F RS HESH
| |
= D = v K=
b Jguuuuuduuy
= a
LASER MARK D) HA e
PIN 1 I.D :) C
- T
L (u
), -
D) ]
- D2 o
) Cl
N NONENOANGTTF
e et
TOFP VIEW b
BOTTOM VIEW
| ) B
3 <
Ty }
o ot
! }
7-3 QFN32 R~
3 7-3 QFN32 HEER~T8%
M= =/ME (mm) #AME (mm) BAE (mm)
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
A2 0.50 0.55 0.60
A3 0.203 REF
b 0.18 0.23 0.28
D 4.90 5.00 5.10
E 4.90 5.00 5.10
D2 3.40 3.50 3.60
E2 3.40 3.50 3.60
L 0.325 0.40 0.475
e 0.40 0.50 0.60
R 0.11 REF
H 0.30 REF
K 0.35 REF
3.1.4 QFN24 #}3&
QFN24 5 3.0 mm x 3.0 mm, 0.35 mm [f] PR 2
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FUGE B HESH
D
| 7 |
1 1 @
] ' U UJuguuu 3
Q :
¥e)
)
ASER MAR H—-—L-—C
FIM 1 1D, | D Y | (
Ll_l —_—
[ ]
- 1 — — 4 LIJ - 1 — — 4 —
I -
) Y -
] -
158
P
, OO0 (0
| K | —*e
T0P VIEW BOTTOM VIEW
[/To10]c
gl R R RS |
[—=]0.08]C = [ &= 1 f
C SEATING PLANE i
T
SIDE VIEW
[&] 7-4 QFN24 HERTE
R 7-4 QFN24 FHERTSH
e =/ME (mm) #AME (mm) BAME (mm)
A 0.50 0.55 0.60
Al 0.00 0.02 0.05
A3 0.152 REF
D 2.90 3.00 3.10
E 2.90 3.00 3.10
D2 2.03 2.13 2.23
E2 2.03 2.13 2.23
b 0.10 0.15 0.20
L 0.125 0.20 0.275
e 0.35BSC
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WU HIESH
Hs &=/NME (mm) HAE (mm) =X{E (mm)
H 0.30 REF
K 0.235 REF
R 0.05 REF
3.1.5 TSSOP20 3%

TSSOP20 5 6.5 mm x 4.4 mm, 0.65 mm [a] £ [t 35) 2,

S )\ INDEX ®0.8+0.05 0.0520.05 DEP

#1PIN

Al

o~
< | =

/ \gi

[inininininininininl

ifdnfnfRdRE| ¢

RLLLLE LA N

1O
L !
~ L
Log s A
BASE METAL
b
| b1
/\//7‘\
SECTION B-B

[0
7-5 TSSOP20 % R~f
& 7-5 TSSOP20 HERTSH
s &/ME (mm) BRE (mm) BAE (mm)
A 1.00 1.20
Al 0.05 0.15
A2 0.90 1.00 1.05
A3 0.34 0.44 0.54
b 0.20 0.28
b1 0.20 0.22 0.24
c 0.10 0.19
cl 0.10 0.13 0.15

FEAL T A7 ©2026 ERYIT AU 57 ARBT A AT R 23 7]

51




WL Fr WS
= &/ME (mm) HAE (mm) BEARE (mm)
D 6.40 6.50 6.60
E 6.20 6.40 6.60
El 4.30 4.40 4.50
L 0.45 0.60 0.75
e 0.65 BSC
L2 0.25 BSC
R 0.10 REF
L1 1.00 REF
01 0° 8°
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MR IE S ARG

HE =t 2R &7

AHB Advanced High-Performance Bus R A 2

APB Advanced Peripheral Bus HIMEE] S 2

GPIO General Purpose Input Output 38 FH i N 5

Hsl High-Speed Internal (Clock Signal) EEAE (RS S

IAP In-Application Programming TELR N 4w FE

ICP In Circuit Programing 1 HL I g P

LS| Low-Speed Internal (Clock Signal) RIENH (NEES)

MCU Microcontroller Unit i ) HT

OBL Option Byte Loader frimyiie VR

SWD Serial Wire Debug PAZAE BRI AR T, e BT swD B 2 SR B
5.2 Rif

B R HEA

Byte T, 8 IR .

Half word 7, 16 M RHE RS K.

Option byte I, ARAEEFlash HFAIMCU Bl B 775,

Word 7, 32 MBI EE S KE .
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