HK32ASPINO2x %4 1}

WA: 1.4

KA HI: 2024-09-04

RN AU BOARWE A AT BR 22 7

http://www.hsxp-hk.com

FRALAT A ©2024 IRDITT RS A B AR A BR A & 1



A

WU F G
(I
wmEH/N

RGN T HK32ASPINO2x RFIE F IS IHER] . fAf oS . ki, sARrE. 5] i3
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EETR
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o FFR TR
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BITie 3%
7% HH BITARE
1.0 2022/11/07 HURA
11 2023/09/18 1. T QFN32 B3RS . HK32ASPINO22K8U7, DAMEE T T “#fk—i%
K7L O“BIHIEI” . “HESET R GTIRER” SETT.
2. BT “31EHER” drE.
3. HHIT “39.1RGEM” I “E33BNMNEST .
4. TEHT “3.2 fFfERSMLE” A,
5. T “e6 BlIHE LT hHEBEEAEHE X %5 NRST/BOOTO £ 5] JHn I
T HH GPIO 1B .
6. MWINT “7.2 ZEMEE” “8.1iT RS mAY,
1.2 2023/11/27 1. BT “4.220 REARERSRHE” T TURRORIREE.
2. AT ‘6.6 HEILMEIE L M “6.7 SIMER (AF) ThEEER” hAb e
UART AT 12C SZHE 51 B E 3 D BRI L HE IR
3. HEERT “7.1.4QFN32 H3E7 R RSP,
4. TEHT “7.2.5TSSOP24 £2E[1” v TSSOP24 3 22 Ef5 2.
1.3 2024/06/21 1o SRR 2.0 R s T R A
2. BT EY “6.6 SEIEHBIME L « WIS T UART ) TX/RX 5| JHH
IhRERI A .
3. HEERTES “SiTHICH” R <K 8-1 iTRACHES” .
14 2024/09/04 1. FET “3.25 @A PWURES (UART) 7 Hf UART S@(E #%.
2. MIBRT “6.6 FEEERIGIHIE L PRSI BIFHINThEE ADC_IN12/ ADC_IN13.
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FUBES Hzx
Hx

L Tl ettt ettt 1
2 FEEIMIEIR oottt 2
2. FE BB E oottt bttt 2

2.2 B HEZR et 5

B I BT A ettt 7
3L GERHEI] oottt 7

B2 AFAEREBIIT oottt 8

B33 B B ettt ARttt 8
IR 700 1 - 1 o 1RSSR 8

3.3.2 P SRAM ..ottt bbb 8

3.4 CRC TFELEATT oottt 8

B LT ZE ettt 9

3B B B ettt st 9

3.7 BOO BRI .ottt sttt bbbttt 9

BB IRIIFEREIR oot 9

3.9 2 T ettt Rttt 9
391 BRGU I N eeeeeeeeeeetttRRess et 9

3.9.2 FELYE I AV oot 10

320 BB B ..ottt 11
3L FFB G AT oot 11
3L NVIC oottt 11

3102 EXThuoetceeeeeceee e 13

312 GPIO oot et 14
3L13 SYSCFG.uuiiuuceeciecseesee s s et s s s s e bbbttt 14
314 DMA oo bbb s e 14
3.15 HIFREEELER CCOMP) oottt nnees 14
316 JETTHTRER COPAMP) oottt sttt bbbttt 14
3.17 BRIZERITF T B TE (DVSQ) ovvveeiveeseesesssss sttt 15
318 FAUMIIEEL TG CEMACC) oeeieiececieese ettt ettt ettt 15
310 T T B veeveeieeeeee ettt sttt sttt AR RS sSEeR e ARttt s s 15
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BURGES F EE:
30091 TR TE T B oottt 15
3092 T TE T 2 oottt 16
3.19.3 SYSteM Tick T B oottt ettt nee 16

3.20 ZEAMEFEFETT CUIRTIM) oottt sttt 16
32D JHNTTE TTH CIWDG ) oooeererniteeie ittt ses sttt 17
322 T TIZE TTH CWWDG) oottt sttt sttt sttt 17
.23 ADC.cooeeeieteees et 17
3.23. L R AR IBAR oo 17
3.23.2 ATBB A HLLE covvoieeiecie sttt 17
324 12C JEMZR oo R 17
3.25 ST EE CUARTD oot 18
3.26 HFATAMBEFE T (SPI) oottt 18
3.27 FEHIBE LS CCAND oottt 19
3028196 f3 UID ceveuerieieieciti et ese ettt sttt 19
329 THIRIE T (DBG) oottt 19
B H T EBETR TR oottt 20
B2 B RLETTETTE AR o vvvevvrerere ettt 20
B0 BB TEIFTE oottt 20
B.1.2 TP FETARETE oot 20
803 FEBRIEFEIRFTE oottt 20
8.2 TAEBH et 21
B.2. L HEFE T EZRME ottt 21
4.2.2 TTYRFEHREIEIIZR (PVD) ittt 21
8.2.3 BOR HFPE oo s 22
8.2.8 L/ T HUIZAIEENE oottt 23
8.2.5 PHTI BT HIIR oottt 24
8.2.6 TAFHTIAFNE oottt 24
4.2.7 AMEBTEIE (HSED BFEIAEIE ..oovooo sttt 24
4.2.8 AR (LSE) B BIAFIE oottt 25
4.2.9 PIEBRIE CHSD BFEIEETE oottt 26
4.2.10 PIFIAETE (LS BEBIEFYE (oot 26
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BURGES F EE:
B2 AT PLLEFVE (oot 27

8.2.12 FIash FEABREEETE w.ovvoeeeeeeee sttt 27
821310 FABITHEFE .ottt 27
8214810 BAHEBITHEEE oottt 28

4.2.15 NRST AT BEFIE ©oovoeeeee st 28
8216 TIM THELIEENE ©.ooooeeee et 28

4.2.17 FAHUIHTE BT CEMACC) JFME oottt 29
8218 ADC HEME oot 29

8.2.19 DAC J3 R BHEFVE oo 31
8.2.20 HR TE AL BRAREFVE oot 32

4.2.21 HIE LIRS (COMP) JEME oo 32

4.2.22 IBETHRAR COPAMP) HETE ..ot 32

5 BET I oottt s bbb ettt 34
B GFIIHIIE Snrvoieeeieeiieiiesie sttt 35
6.1 LAFPA8 1A ..ottt ettt 35

6.2 LAFPAA FHEE oottt sttt 36

6.3 LAFP32 F12E oottt 37

6.4 QFN32 FFBE oottt 38

6.5 TSSOP24 F A ..ottt ettt 38
6.6 LTS IEITTITHITE Sttt sttt ettt ettt ae e 39

6.7 G CAF) THHEZR oottt bbbt 48

T EFBEBE oot 51
L A TUST ARt ees 51

T LD LQFPAS T oottt sttt 51

712 LAFPAS FFE oot 52

T L3 LAFP32 ot 53

718 QFN3B2 FZE oottt 55

T L5 TSSOP24 FHHZE Lot 56

T2 ZZEI B IR et sttt 57
7.2 L LQFPA8 ZLE[] oot 58

7.2.2 LQFPAS ZLE[] oo 58
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FUNRAES Fr EES
723 LAFP32 ZLE[ oo 59

728 QFN32 ZLEI] oot 60

725 TSSOP2A ZLE[] ..o 60

I I (= SO 61
B L UL T ARG ettt ettt 61

B2 T BRI ettt ettt ettt sttt a s 61

O T B T vttt b bbb A b a b a bbb bbbttt 63
10 FEEHE TR oottt ettt ettt e s A bt s e b ettt n s s et nt st ensenaenans 65
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1 fEit

ARTCREA HK32ASPINO2x B0 F B F . 2% R 500 F 2 BRI T UGS BRI R A R A 7]
WER 5 R LIRS & MCU 8 F, B LR T &5
e HK32ASPINO20 T £ %1
o HK32ASPINO20ESP7 (TSSOP24 df%)
o HK32ASPINO20K8T7 (LQFP32 %%%)
o HK32ASPIN020S8T7 (LQFP44 Fi35)
o HK32ASPIN021 F A7
o HK32ASPIN021K8T7 (LQFP32 %3%)
o HK32ASPIN021C8T7 (LQFP48 H}%)
e HK32ASPINO22 T %41
o HK32ASPIN022K8U7 (QFN32 %)
o HK32ASPIN022K8T7 (LQFP32 %3%)
o HK32ASPIN022C8T7 (LQFP48 H}%%)
M P LAEE (HK32ASPINO2x HI A FE), i#E—28 T k% 241 McU 1) TRE.
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FIUNBTES Fr 7 i R

2 7= iR

HK32ASPINO2x 51 J&—#f# | ARM® Cortex®-MO PI#%, AU B AL ) - A1 42 1) 5925 I sk B o
(EMACC) (1) ILIREN & FE s LAEARZE 0] I8 80MHz, N & 60Kbyte Flash 1 8Kbyte SRAM .

HK32ASPINO2x N & 1 /™ 16 f e it g (3L 4 B pwM Frt, i 3 B ASKERRZE X B AN HL) |
4 16 3B FH E I 2R 1S 32 A7 FH i 28 .

HK32ASPINO2x P B AL L B AU F5: 1 12 7 ADC BB [EII A%, 16 3@IE). 2 MERUIEE UK

2O (PGA AR 3 AV LA 2L (LRE TR PGA)Y 1A b Ha /4 H /R R L HL % (POR/PDR/BOR). 1
IR EARKERA 1 DN S E IR (LA ADC KRR

HK32ASPINO2x BRHLJR. Hh. NRST CAAMEFTE 5| I#EAT UAE N GPIO. #M% 10 BRAMTH Wi N; 7E
Sl I EZ RN s, ROV TREZ (5] EcE, ¢ H 10 A3 Er sV s AN H i .

HK32ASPINO2x S FFESEM Flash S5 RS, W SZRENUIN AW LRI H Flash AR INE . [FIEF, SAaspd
AN T CRC IBEHIT, 1T EdE 1) se B A AR g . IS AL E Flash 5§ 2717 4%,
A SEELH WA AR Flash XA B B BT

HK32ASPINO2x PN B 2 FlilfE#:10: 6 5 UART. 1 B&/# SPIL 1 # 12C. 1 4> CAN.

HK32ASPINO2x IR B2 il T T LERRIEIT T ia S8 IT (DVSQ), $Eim 1 R AFALEE B AN besd m 5 40 F1F
e

HK32ASPINO2x 7 IFHEAR (Sleep) FfEHL (Stop) (RINFEARZ, & & X A RTHAEE SR m N o

M T X L =5 (4B, HK32ASPINO2x H#Jjlli& T BLDC/PMSM HIALIKI /538 /FOC BRAN 4 il S5 i

A
e HZFITH
o TMLXHL
o JRHiNL
o  HZE
o VHJHEHL
o MR
o UKHE
o MM
o T
2.1 7= Rt
e CPUNH

ARM?® Cortex’-M0

i I BRI . 80MHz

24 f\ System Tick &I} 2%

TREH b E R GBI Flash 2 i 2% (0 25 A7 A L B
o TAEHIEVEH

BRI (IR Vop): 2.2V~5.5V
o TAEIRSBEVER: -40°C~+105°C
o AT /EH:
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UGS

o 1847 (Run) BA: 1.8 mA@3.3V
HEAR (Sleep) Bix(: 364 pA@3.3V
o fEHL (Stop) #ixl: 361pA@3.3V
o fFfiEdE
° 60 Kbyte Flash
- CPU EHUAE T 24MHz I, SCHF 0 SEFF R ZRF V17 Flash.
- Flash BAHEE 2RI IRE, T 70 BB R S fRIP

o

- 3ZFF Flash f£# 3 A8 N, AR5 AL Flash P52 2B

o 8Kbyte SRAM
o INfh
o AMIEIEN Y (HSED: SCHF 4~24MHz, LAY 8MHz fidik
o AMEMIIERT AP (LSED: 32.768kHz fhiR
o AN 8MHz (HSI) /14MHz (HSI14) /56MHz (HSIS6)
o FrRIERS BN (LSD: 32.768kHz
o PLLA4f: 80MHz CHe ki HAiRE)
o GPIO AMBEINIS B 30MHz (KA

o AMIEMEAL (NRST 5D
o IEWUF AR AR AL
o EWHETIMIEZ L (WWDG E A
o JUSIET ML (wDG E AL
o HJHELI (POR/PDR/BOR)
o HMEAL (SW ELD
o HZRFEHEMRIMZ (PVD)
o 14 ZAS N HL TR AT
SN e § o =1 N 7Ry L T
e  GPIO ¥l
o WFRZ 42 > GPIO ki [
o PTH GPIO #SLHF 5V 15 SNt
e 2/ DMA =il 3
o DMA1/DMA2 %45 5 NBiE, W 3EFEAN [F AiE R
o XEFTIM. SPI. 12C. UART. ADC %% FhAh Ak .
o HummfEEN
° 6% UART
o 1%12C
- 1MHz/400kHz/100kHz &% %
- TEEHUER (Stop) T, SCREEE BRI R
o % 1 HriE SPI
- IR{% 18Mbps fEHE %
o 17>2.0A/2.0B CAN
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UGS

5E I 2%
14> 16 AL E HEZER & (TIMD)
4 B% PWM Hirth, o 3 B4 PWM R JE AN FRAE X 4
SCREAMERAE S 5 R 25 DL RN S L B a5 5 8 2E
XRF cca~cee % pi b i & ADC
5 AN F E I o5
14> 32 FLIEAE R 88 (TIM2)
4/ 16 AE A 2R (TIM3/TIM14/TIM15/TIM16)
FRIEAITJ7iz H 5ot (DvsQ)
SCRE 32 A8 R, AT 75 31 0 A AR 3L
SCHRE 32 A€ REGERSTETT T
RN 1 50 (EMACC)
X FF Cordic i85, HTIERZIH
S HF Clarke. Park f1j% Park iz

X FF SVPWM

SCRF 1 Bl AL AL iE (Trace)
Hlmae s

CRC B IR F H T
NS LR

1A 12 7 XUEERAR SAR ADC (Fx % 16 BB 5 5 N\ JHiE)
AR : 2MSPS (12 7))
AP RFELRFF G, AR — B ZIN MG 5347 A
CRF 4 AN IAFIET 1 AR A B
SCREE BN ESL . TR
SCRFBA I HH B TE B ) e
TRZAME &R (TIM1_TRGO. TIM1_CCx. GPIO #y NEHAF45)
Z KRR 5 D e
M7 I8 T B 5 R AT

NS B
P27 v A E R B ADC B ST I8 TE

T AR IR
T FE AR IR i H I HE 31 ADC R ST Jd

3 AR R A
ECASER 122 s v] >k B AMAE 5 5 A\ AT R H N 8 fi7 DAC
ELL ) i R T A g v R I 4 R 2

2 MBHEIBCR A
N ONEE QI T
JEOK & 1) 7 AT AT /R )y ADC IR I8 TE

96 fi:85 7 UID FRiR
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UGS

o HMERFI SN

o WiEHAHZEIRE
e CPU HRERS A

o SWD ik

o ARM® CoreSight™ i ZHf (ROM-Table. DWT #1 BPU)

o HEX DBGMCU ik Mg (IRTIFEE A7 B RSBt ez A A R 4

M7 e )
o WEEE
o il HBM3000V/CDM2000V/LU200mA 52l (PC15 ik HBM500V; PF1 i1l HBM1000V)
2.2 B{H—RR
= 2-1 HK32ASPINO2x BBl 454
R HK32ASPI | HK32ASPI | HK32ASPI | HK32ASPI | HK32ASPI | HK32ASPI | HK32ASPI | HK32ASPI
NO21C8T | N022C8T | N020S8T | NO20K8T | NO21K8T | N022K8T | NO22K8U | NO20E8P
7 7 7 7 7 7 7 7
GPIO 42 41 40 29 28 27 27 21
ESES LQFP48 LQFP44 | LQFP32 QFN32 TSSOP24
TiERE 2.2V~5.5V
TERE -40°C ~ +105°C
1% | Flash(Kbyte) 60
2@? SRAM(Kbyte) 8
CP | Atz Cortex®-MO
e 80MHz
DMA M GEEHD | 24 (4 581D
ERHRE/FHEZE |1
g3t (DVSQ)
B | PIEB LSI 32.768kHz
| AIER Hs AT & N 8MHz/14MHz/56MHz
PLL Hif$h SCHF
SMER HSE 4~24MHz
5MER LSE 32.768kHz S
E | BRkEREE 14 (16 1) = TIM1
g; 1 ERTES 14 (3247 = TIM2
44~ (16 41 : TIM3/TIM14/TIM15/TIM16
System Tick ZE 1
AP a%
WIEIA 1
(IWDG)
BEOEIA 1
(WWDG)
i@ | UART 6
gll 12C 1
SPI 1 s
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WU F PR IA
FE SR HK32ASPI | HK32ASPI | HK32ASPI | HK32ASPI | HK32ASPI | HK32ASPI | HK32ASPI | HK32ASPI
N021C8T | N022C8T | N020S8T | NO20KST | NO21K8T | NO22K8T | N022K8U | NO20OESP
7 7 7 7 7 7 7 7
B’ | cAN 1
TIMEEEO 1
(IRTIM)
A | ADC M (4h 1(12) 1 (12) 1 (12) 1 (10 1 (10) 1 (10 1 (10) 1(9)
D | EMEHlEBIE
c | B
FOEIREF W SE R
ADC #5#RiR =R 2MSPS (12 i)
ADC #EE AT E A 6/8/10/12 fir
REERREE 1
B E L35 as 3
(compP)
BEERKEE 2
(OPAMP)
NIRRT 1
(EMACC)
A tRIZE E R IES 1
(PVD)
{& | CRC 1
& | g6 {iL UID 1
£
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FIUNBES Fr

3 ThRE A
3.1 HIHER

HK32ASPINO2x PN ¥#4E ik 60Kbyte (1) Flash, FH T 12 BORE T FI%HE o

ARM°Cortex"-MO ALBE 25 /2 Hk A 3K 32 £ RISC ALFR G,  $2 (i st iy TS5 1k B R Sl 2 18 o W7 28 3 0
AR A N ER Cortex®-MO 1.0, BRIILE 5T A B ARM T H A A2 .

DL HK32ASPINO21C8T7 A, Z A= ThEEHE BT

Cortex- MORLIE 3§ BRE/FHEHSET DMA1 DMA2 EBALANIE T
@80 MHz (pvsQ) (SiEiE) (5iiE) (EMACC)
3 t ; f v f 7 f
[ AHBEZFEFE @80MHz ]
¥ v v ¥ ¥ v
GPIofn SRAM HESME 964iLUID ASHRHIRT WhrEET
(8 Kbyte) 7 24 N BT Cortex- MOREEE R
. orswaaeE _ :?\i;
__m 7S 8/14/56 MHz} PR
CA%Y Flash orewpmems | |[_woeEE ]
(60 Kbyte) PR [_WwwoeEfi ]
MHz ]
’ I
WS TR AERREE JERIEE (Timer) LR
fome ERTHE (D) Sl pwMiEEL ()
- 16fu it HEs =
16441 23 PWMIBE2 ()
,,,,,,,,,,,,,,,,,,,,,,,, S -ELE/ETFHER v PWMEES (RIER)
{ 42/NGPIO 1/03 | P | SMERET e - AR NIBIR/AR LB /PWM = A
- 3BEPWMEAMEIE B
- 2R PIEBIEE bR PWMEBHIERES
- ETROMBRAZ N ENBEMEES
- SMEBRIE(E SN T
=% POR
’ M — BA#E - 808 EAEMSE (M2) H1
- MbpstEifiE® | UART 24 az{%ﬁ&% H2
U - v/s/otas K | . I — - 16t 4% W3
| _Zggﬁg‘&fﬁmﬂ ! — tl?;gﬁ ! B -EL/ETI SR PWMiiE4
| 7;5/”52:?& | UART2 A 34 [wos ] - AEIBIR /AR EL B PWM EMERL RS
| smms | -CTRA AN #s
. EAEHE (M) BHRORH
anmmsn o || | o0 :i
UART6 - Th
[ o ] - BLE/AT AR H3
- IS 5E/PWM .
- TIM3_0C17%4 _Zﬁﬁ%gﬁ@fttw PIVIVIERRS
,,,,,,,,,,,,,,,,,,,,,,,, - PBOFIPALIILLATSME S L EREMRIES
1A/ sPIiREE o BARAE (mia) ||| e
- & 18MbpsfE iR R [ Blhazs- ¢ oL g
- 4~16EE A ATAD - 160155088 .
- RS ENERR e PWMiEE1
- B AR MR AL AT D - 1RSSBS/ EL /P WM
-mEcReR® o+ |1t mmeam 1
- EMotorolatEzt 16?\’?;;5 (1) i LU
- TR efnms T3 PWMEE1 (BFER)
- - 1 Bt PWMiEE2
" 2B ATEIR LA PWM P p—
1N/ M e - 1EEPWME A
- 100k/400k/ IMHZ &4 % - SMEBRIZEE SN ram
éﬁi;m;}gﬁ b Iz'cf‘a [ EAErEE (TiM16)
B T e ] - 16fit A i G
- S/ 10K A T e L PWMIBEL ()
- PIE CRCALEE - EEHHAR
- fssmBusIRERL - LE B/ R PWM PWMEBRIEES
e - 1EEPWME AN
-SMBRIEESIMA
s RICANS &
- RAEMIE2.0A12.08 CANEE |
BB -
- A3 REEE
%P Gl N

3-1 HK32ASPIN021C8T7 ThEEHEE]
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-2 DN

3.2 fPfg A B

e N Y
0x4001_7FFF ; oxaB00_17FF —
{Rez { 0x4800_1400
o / 0x4800_0C00 RE
X4001_6C00 / GPIO C AHB
CAN_RAM / 0x4800_0800
0x4001_6800 \ ! - GPIO B
oxdoor saco| AN | / 0x4800_0400 oA
0x4001_6000 RE / 0x4800_0000 J
ox4o01_scoo | OPAMP i 0x4003_03FF ovsa 3
ox001_sgoo | DBEMCU i 0x4003_0000
. / RER
RER i 0x4002_8400
0x4001_5000 c1 OXFFFF_FFFF / EMACC
OxA001_4C00 i 0x4002_8000
0x4001_4800 comp RE
APB29  ,4001_a400 Timi4 \, 0xE010_0000
0x4001_4000 Tim3 N
x4001 UARTE Cortex-MO {Reg
0x4001_3C00 \ B ARIME |
0x4001_3800 UART4 OXEODO_0000 / AHB
M2 OxDFRF_FFFF i
0x4001_3400 . i
OxA001_3000 UART3 R / 0x4002_3400 e
TIM1 0x6000_0000 / 0x4002_3000
oo 2o REE OXSFFF_FFFE 0x4002_2400 RE
0x4001_2800 . . Flash
0x4001_2400 UART2 HMNE 0x4002_2000 —
04001 0800 R& 0x4000_0000 0x4002_1400
- Ox3FFF_FFFF YR RCC
0x4001_0400 EXTI - 0x4002_1000
y RE
| o001_o000 ___SYSCFG F— SRAM 0x4002_0400 AL /oViAz
RE 0x2000_0000 N e 0x4002_0000 -/
0x4000_7400 o N
g PWR OIFFEEFFE N e OX3FFF_FFFF
0x4000_7000 CODE i e
REE / N
0x4000_4800 Ve 0x2000_2000
OX4000_4400 0x0009_0000 ! OO000IFFF | | hyte SRAM
TIM15 | N 0x2000_0000
0x4000_4000 OX1FFF_FFFF R
0xd000 3C00 RE ! OXIFFF_F241
g SPI1 OKIFFFF200 [
0x4000_3800 OX1FFF F200 ption bytes
APB1< 0x4000_3400 RE | %’Qggﬁll)gf)o REE
0x4000_3000 IWDG | 0x0800_FFFF 4-Kbyte
/ \ vy
0x4000_2C00 WWDG ox0800_roo0|__ BRBETFHERR
0x4000_2400 RE Ox0800_EFFF 60-Kbyte
0x4000_2000 UARTS X0800 0000 Flash
0x4000_1800 RE OxO7FFFFFF s
0x4000_1400 UARTL | 0x0001_0000
- (R y 1RIEBoot B E Ay
0x4000_0400 D FFlash/
0x4000 0000 L 2= . / \ 00000 0000| R ILIF A X/ SRAM

3-2 HK32ASPIN021C8T7 7{i%S2mhE

3.3 fiEa%

3.3.1 Flash

Z ARG P W EBEE BLENS 60 Kbyte 1) Flash,  FH 77 50RE P A AN
HIE Flash 2 IR A AFASICEL, AT S BT A EEAE 60 Kbyte =3 [8] AR BRI

3.3.2 N B SRAM

ZARIIE R WHBEE R 8Kbyte SRAM, SCHFT . M T E Ui CPU BE LA 454 i IR AT tRiE
BV, BRI K2 BN IR

3.4 CRC i+ E BT

TETUR IS (Cyclic Redundancy Check, CRC) FFIGEE AL 4 s s At ) se Btk . 33 F
LR T — /MO CRC AT R IT. e — AN 1 2 iR AR g M — A 8 fii/16 1i7/32 A%t
FHPEEECRC 5

CRC iHHHITAEIaAT MRV S A 28 4%, IR SRR RE I T 7 A 0F A4 TR E A7 it ik i 2%
B AT LU
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BB e

3.5 LR

Vop =2.2~5.5V, AMEBEELYE AL (F Vear), N U LB . 1/O 5] AN P 30 o e 1 17 2 Ak v

3.6 HJRIAFE%

OHWNE FBEEA (POR), HHEL (PDR) FMIREEAL (BOR) HIF, MfftHd KA 2.2V I,
RAREEIER TAE. 1 Voo/Vooa I T48 E IBR AL FLIE Veor/Veor I, RARFENEADIRE, MEFRINTE
fre g, ErJHE, RIEEAL (BOR) FF S RFFEADIRAS, B2 FYHE i Rk 245 € 1) Veor BIMEH. 4
2% 1E BOR B, $H S AL PDR #%4l.

EFIEE A g R EIEE (PVD), B MEAR Voo/Vooa LIS BIME Vevo ELHE . Vevo BIE AT X
PHECE . 24 Voo (KT E0E T A Vevo FHE = A0, AR IBTALBRFE 7 A) DL HY et {5 B BO s ) 2 56\
LA, PYD DhfRe T Bl A PRI

3.7 Boot =,
TEE BN, B8 5] T8 DL E —Fh 3 288
e MHJ Flash B2
o MNRGFEEAZ
o WS SRAM %6
H 2SN P T KRG e, w LB UARTL (PA8/PA9), X Flash HEH4mfe.

3.8 {RIhFEER
PR SRR AR AE A HIAR

o HEAR (Sleep) #ixl: WA CPUFIL, FArEAMSALT TAEIRES I 0T 78 K AR A 7 /24 i) nd it
CPU.

o EHL (Stop) #z: TELREF SRAM RIZFA7 8 W AEAERIITEIL T, EPUREZAT DL B BAR )
REeWFE. EENERT, Fra WEBIE R SSH], PLL. HSI AT HSE # 26, ] DU AR —Fd B &
EXTI (42 540 bz il s M WA S0 e i, EXTI(E S AT LL2 16 NS 1/0 12—, 12C 45k
PEJ5, APK MCU M Stop 55l iR

3.9 8oL
3.9.1 RAFENHL

B 1 I b ) 43 ) RCC_CSR 7 A g PRI B AIARE AL, RGEALK BAL A wrfras 2 eI EAL
W3- HPREIE &R RCC_CSR 2 HPARZ A A7 A 1 (1 R ALIR S AR SAL R B R AL FH AR

\
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>
oS

\

FIUNBES Fr HEEN

VDD

SN+

NRST

J

BIRE
iV R{ BN

] | IRGIF T R AR S L
¢ — [—— wwbG E1i

| BROWEER L IwpG S
ol (&/hsops) RSN

GPIO PFOThfiE

NRST_SEL_KEY[15:0]

E 3-3 EfifsS

HRAEVNME SN, B ARG E A

e NRST 5|l ERMRH~F OMEEAD

o IEITFATRARASE AL

o HWHEIMIHZ L (WWDG E AL

o MOLFET ML IE GwWDG ZA41)

o HIHEAL (EREA/HBE A/ RIEEAD

o HRMEAL (SWEAND: BN Cortex™-MO H b AN A7 12 il 75 4745 7 ) SYSRESETREQ 7

BV, ASEEAE A

SATIER e A AE T NRST 51, R AL 2 b R FFAR P o A0 N 1% B ok ] 7 7 i ik
0x00000004 . 5 v NEBIEALAE T 23fE NRST S Byt Rk R AR 2R ORIERE— NN E AR AR e A 2
/b 40us FIBKIAERT o 24 NRST SIS HAG = AR AN AL, e 7= A ALk

3.9.2 HYEE AL

ML MR FER AR, &P A IR AL

o hH/HHEAL (POR/PDR)

o RIEEAL (BOR)

HK32ASPINO2x &R | EHLE AL (POR) /HHIE AL (PDR) HPFK. 1ZHLERIAZAL T TARIRES, D
TRIE RS IS 2.2V B IE® T4E. 24 Vop /N T POR/PDR RIERT, MCU K E A, TEFRMHIMNEE
7 L

HK32ASPINO2x W #IA S K T R IEE AL (BOR). BOR IEIERIAATI A, FEJEMLEE H POR/PDR Mid4.
F P AT AR B MCU IR I 15 3R 47 g A LS e AI4% 1 F BOR Tk
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-2 DN

3.10 Hi BRI B A%

05C32_IN

CLK SEL[L:0]
forbid 1
FUTFCLK ‘ FUTFCLK
05c32_0UT 32.768KHz | 1se EXTCLK P ‘ Prescaler
LSE OSC —™ /1,23,..9,12 to Flash program interface
32.768KHz | 151 . IWDGCLK wos
LSIRC

HSI56.

RCC}HBENRD TRACE
Hsi14 UART CLK ADCCLK
[TRACEUART| 130hz
Jtrrs Prescaler 72}
12,..8 Hsi56
RCC_CFGR4. CIK of Cortex
3 .
Eswizo) to Cortex
Hsl RCC_CFGRA. System timer HSI——— Y yagry, s cik
Esss {78 |

RCC_CFGR.

AHB APB1
Prescaler Prescaler t APB1 peripherals

SYSCIK /12,4.512 HaK | /124816 RCC_APBXENR:

[ — UART2,3,4,6 CIK

—

[ | :
= D%

EXTCLK_SEL[1:0]

osc_our 4-24MHz HSE
osciN HSE OSC

if(APB2 prescaler = 1) x1|
else x2|

Main Clock Output MCOPRE
mco
D /1,24..128 SYSCLK N

Hsi 12c1 dk

HSE

pLCLK b »

TIM3_CH4 captt
RCC_CFGRMCO[2:0] HSIS6 _CH4 capture
/16384

L Mu

3-4 RppiR

LEEEA: {X LQFP48 F1 LQFP44 £4 ¥ LSE.

i EBEATR, HSIEAT HSI14 SRIE T [F] — AN AR 56MHz (I 3R % . R, {8 A HSI B HSI14
WIS, ASEEN 54— N 6 P CARRR IIEE . HSIJHSE AI/EA PLL BTE SRR, @it
ff/H PLL, BEFCHE HHEFEEM RS EE,

HK32ASPINO2x 7E JH BB EFE R G Bl (SYSCLK) EJy CPU TAERS Bh. 4IRS 2 H 1Y) S6MHz B
Bt 7 A0S B HSIAE A A b S BRI R Gl

ARG B R AL T 2 R EPIR, O P ERE TR RIE. 2R TR, DUNEeR SRR
N ARG

o HMEEEERER (HSE): 4~24MHz

o HMIBREERTER (LSED: 32.768kHz

o FHWEENBH: 8MHz (HSI) /14MHz (HSI14) /S6MHz (HSIS6)

o T MREERTBR (LSD: 32.768kHz

o PLLEF®BH: 80MHz (HKMH)

e GPIO AN NI & : 30MHz (HRfED)

AHB 2k, APB I BRI J LA S R IC E . AHB S 2RI i i B AT R T IE 80MHz,
APB 5[] f% i BB AR %R 1] T8 80MHz.

I b2 4 R G0 ] ANEIN HSE R LSE [RIdicise, I8 A 0 281 e e D) 450 st b

3.11 F ¥ 534
3.11.1 NVIC

Z AV MCU N Bk E R B ITEH 8 (NVIC), BEWSALFEZIA 31 NAT Rl hIWriEE (ANEFE 16 4>
Cortex*-MO [JH 2k F1 4 Nt segl . 1245 DL /N vh Ik 28 I8 Bt R0 1) o W 2 PR I RE o
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AU YIREN4H
o ZEHRGHY NVIC BEBE ST AR 1) Wiy vie) J97 Ak 3
o FRlTmIE N DI E AN N Z
o RVFHIKTIF HALLEE
o KbEEME B S S
o ST REMEER TR
o HINRAFIEEIRE
o HHNREIN ABIKE, TLFHEHIMEL I
= 3-1 NVIC &
fE | iR AR iR Mk
- - - - fieq 0x0000 0000
- -3 Bl Reset 7 (Reset) 0x0000 0004
- 22 B NMI JE Bt Wi 0x0000 0008
B0 22 4 RGUEHEF] NMI [ i
(Non-maskable interrupt)
- -1 B HardFault P 2B R (Al class of fault) 0x0000 000C
- 3 e E Svcall T sWI 84T R A MRS E 0x0000 002C
(System service call via SWI instruction)
- 5 AIACE | PendSV Al EERH RGURSE R 0x0000 0038
(Pendable request for system service )
- 6 A[ECE | SysTick RS EHT A% (System tick timer) 0x0000 003C
0 7 AL E | WWDG & O A 0x0000 0040
(Window Watchdog interrupt)
1 8 "EE | PVD PVD Rl (FITEXTI £ 16 3LAD) 0x0000 0044
(PVD interrupt)
2 9 - - {eq 0x0000 0048
3 10 HECE | FLASH Flash 2= 5" 1 (Flash global interrupt) 0x0000 004C
4 1 "l E | RCC RCC £/ Wi (RCC global interrupt) 0x0000 0050
5 12 AELE | EXTIO 1 EXTI £6[1:0)1 ¥ (EXTI Line[1:0] interrupt) 0x0000 0054
6 13 aEeE | EXTI2_3 EXTI £5[3:2]"1' 7 (EXTI Line[3:2] interrupt) 0x0000 0058
7 14 AHEE | EXTI4_15 EXTI £5[15:4]F i (EXTI Line[15:4] interrupt) 0x0000 005C
8 15 A E | DMA1_CH1 DMA1 iEi 1 it (DMAL Channel Linterrupt) | 0x0000 0060
9 16 AicE | DMA1_CH2_3 DMA1 i i& 2/3 " W ( DMA1 Channel 2/3 = 0x0000 0064
interrupt)
10 17 HicE | DMA1_CH4 5 DMA1 B IE 4/5 A Wi ( DMA1l Channel 4/5 | 0x0000 0068
interrupt)
11 18 B ADC ADC 117 (ADC global interrupt) 0x0000 006C
WRASUAIT A ©2024 RYINTIT AU B B AR & B R A 12
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RS ThREN4H
g | MER B A Hbdik
12 19 ARE | TIM1 TIM1 4= /I (TIM1 global interrupt) 0x0000 0070
13 20 AACE | UART1 UART1 45 i (UART1 global interrupt) 0x0000 0074
14 21 "ECE | TIM2 TIM2 4 J5 7 (TIM2 global interrupt) 0x0000 0078
15 22 AE | TIM3 TIM3 4= /I (TIM3 global interrupt) 0x0000 007C
16 23 AECE | UART3 UART3 4z 5 H i (UART3 global interrupt) 0x0000 0080
17 24 At E | UART4 UART4 4z J5H i (UART4 global interrupt) 0x0000 0084
18 25 ARE | TIM14 TIM14 457 (TIM14 global interrupt) 0x0000 0088
19 26 "RLE | TIM15 TIM15 457 (TIM15 global interrupt) 0x0000 008C
20 27 "ELE | TIM16 TIM16 4B+ (TIM16 global interrupt) 0x0000 0090
21 28 At E | DMA2_CH1 DMA2 i 1 FH i (DMA2 Channel 1interrupt) | 0x0000 0094
22 29 | APE | DMA2_CH2_3 DMA2 B i& 2/3 # W ( DMA2 Channel 2/3 | 0x0000 0098
interrupt)
23 30 | AfE | DMA2_CH4_5 DMA2 B i& 4/5 # Wr ( DMA2 Channel 4/5 @ 0x0000 009C
interrupt)
24 31 aECE | 12c1_sPnn 12C1 F1 SPI1 4= (12C1 and SPI1 global | 0x0000 00AO
interrupt)
12C1 WREE AN CF EXTI21 £R3EHDD
25 32 A[fEE | UART2 UART2 4= JRiH i (UART2 global interrupt) 0x0000 00A4
26 33 AECE | EMACC EMACC £ J"iiH 7 (EMACC global interrupt) 0x0000 00A8
27 34 | WCE | CAN CAN 4 J5# i (CAN global interrupt) 0x0000 00AC
28 35 ncE | bvsQ DVSQ 4= /= H Wi (DVSQ global interrupt) 0x0000 00BO
29 36 "l E | COMP1_COMP2_COMP3 | COMP1/COMP2/COMP3 4 f& ™ W ( F1 | 0x0000 00B4
EXTI18/19/20 £& 3L A1)
(COMP1/COMP2/COMP3 global interrupt)
30 37 AECE | UARTS UARTS 4= /a1 (UARTS global interrupt) 0x0000 00B8
31 38 AACE | UART6 UART6 4= JaH i (UART6 global interrupt) 0x0000 00BC

3.11.2 EXTI

PR b A f R (EXTD ST E B b WA R W) cPU B ARG SR, ) s 28
H AR BTE R, ] H A B AR A H R SR

R R W /A R 2 S ATRCE, AR EXTI AP ARV ATRCE EXTI (TEIRRATEC EXTD Flfid
RIE E EXTI CRIFRIE E EXTD. [ EXTI KA Bk, AN TN, T M AE RIS 2 iz
WAZ o

o WHEZIA 21 ANFHAR/FWHE R

o 20 HRATECE EXTI 28
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RS ke
fil W E PR BT BT Rk
AL HI T WRRES A bR i
A A 7 Ak W FEE
1 FRIE 2 EXTI 28
o FAR T/ AT S AR T AR i R 5 R
o A TR AR T APB2 B TE BE AN RS S .

3.12 GPIO

A~ GPIO IR AT LA B BC B R (SRR SN (s BRe R s E RIS
Dhfedi 1. 2% GPIO 5] JI#R 5 8w sl I AMBIIE o T (1 GPIO 51 RMI#RA K LAt RE ). 72 7R 2
MEOLTN, 1/0 SN DI RERT CLB — MREE R ERIEBUE, DUBE SRR AME DL TR AR 1/0 #4781
GEAE.

\

3.13 SYSCFG
FZRIIGHE ARG E T4, KRB0 G T
o TEHS 10 O LS FHEZER 12¢ B HuUEAEN (Fast Mode Plus).
o UART ] CTS 1] ARSI RX ThfE, RTS B LAMLS A TX ThE
o HBRHAEAA AR BT AT LA X I
o LT GPIO LKA .
o EITIM3_CH4 ¥y NHE ML F) LSI. HSI. LSE %55 .
o EHHINE—LeBHE SR ] 10 BITR.
o TMENHSES (81 DAC,

3.14 DMA

BT MR8 (DMA) 3TN S WAF Z (B B N A7 5 A7 2 1] B A MBE 55 A BE 2 18] ) ek £
Patthan. Kol WU PUE (O gelie 21 H bsstit, B cPu 25, [Hik cPu I EZ MBHHE AR E
S

OHEERCT 2 1> DMA #5188, 1> DMA I &4 5 ANliE, fMEEHAET TH T EERE T —
MRS IFAAETT IE K . B DMA A — ANt 345 25 I BEA R ) DMA 15 R a4 .

o 34 DMA I 5 AN A] it B IEIE .

o REANIEIE R ERE AT T Bz R, AT A AR

o XFHEMZMEH.

e SZFFTIM1/2/3/15/16. SPI1. UART1/2/3/4/6. 12C1 Fl ADC [F] DMA i 3K Bh .

3.15 HELE#: (comP)

Z 2% MCU B = AN R LA % COMP1. COMP2 il COMP3. X = /ANLLAg#enr 43 5l FHAE
BSTERAE CEXIRIR GPIO 1), IRIFHIbLIAH], thn] 5 it gt & .

o COMP FEREIME SHIMMA T, MRIIFEAE A M R 58
o FTEUETIREL

3.16 IBEKEE (OPAMP)

BREIIK AT LLRIERCE, &M T/ME SO B AL F o A FB I PIN32 50RT BARC B 9 S
FIAH AT ARG 2 AL 53 T8t m] DA Y A1 50 H BEL2EAT 42 K
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FUBES ige N4
3.17 BRIEMFF 5 THE BT (DVSQ)
4319777 (Division and square root, DVSQ) 5 B 03 5 DL N4
o SCFF 32T T (SDIV) MR SHERIE (UDIVD, SR 32 [T J7ia s,
o fE[R—IZI, DvsQ THHE B ITAREEIN SCREBRIEAIT I B, HaemE s 4T .
o 32 ARG/ AT T BEERIEIE H A AT, AT (R SRR A AR EOT TR B R B AR AR
o BRIKIESESCHFF MOD #1E.
o KRS, W LUEE AR e T s .
o UKEWIE, WAWBITERK 2 AIEH .
o IZHEIN (AR 12 S A AN [F T R
o SCHRERF WA T

3.18 HHLINEE T (EMACC)

EHLINE L C (EMACC) wf Tl #4375 m 4] (Field Oriented Control, FOC) ZLyF:da il i) B
TCRIHEHL. EMACC ] LUIIE LIRS A E e R, B EEE R E B, R Hu> cpu A,
TEMFY) CPU TAEAZ R, W] LASZ e 5 i R FATL B S A i DR sl AT R

FHESCREXTEEAS FOC BykH CcPU #EF K ERT 12 512 8 Cordic I8 %, Clarke 84, Park A&Hft, %
Park A4, PID HIEELIG. SVPWM B HEATREM L. N 1ay b AT 6 HLAA S, J8id EMACC HEALIN
W ILIEE Y G, BRA A EIKEEE (SVPWM) HIfiH : A\B\C I PWM [HaSELZE, M
FOC Sy [a]

A — N PERIEERSS (EMACC_TRACE), SEFRA— ML) Ed & DA . 78 AL 3t
SRR mEIE TR, SCRHE . EMACC BIR S, 1R 4 NFETHTHE S B R, ET
EALIIR

2538 EMACC ¥ LA B, A i KRR} .
3.19 ‘ERT 2%

RS MCU W — BB e &, FANERER &% . E N 8RR E LU N LR

*® 3-2 ERERINREE X

il ERTES | TTEEE | HEEERA msrsn & DMA & =223 IR/ =)

AR TR £ R £ 7PN teamy |

i

t

R ERZE | TIM1 16 fir IR, B, BRI/ | 1765536 H H 4 3

W ER 2 | TIM2 32 fif TR, . I/ 1765536 H o 4 o

TIM3 16 fif TR B, BRI/ | 165536 H X 4 X

TIM14 | 16 fif i 8 1~65536 T I 1 ¥

TIM15 | 16 i i 1 1~65536 H H 2 1

TIM16 | 16 fif 3 1~65536 H H 1 1
3.19.1 B ER 25

%A% MCU £ — AN m e i 48 TIM1.
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MBS DIREN4H
TIM1 520 28 mT DM E B 6 NMIEIE [ = A0 PWM KA S%, 0] DL YAE 52 8L 3@ F e i 52, PUA
PhST I IE AT LA T
I PN S
o HIHLLE
o A PWM CGAVEELH T TR
o Hfikhdar
Horp 3 ANIEE T EAN PWM B CRERE e il 2 BB X 3 N Thfg
o 2 PRAAINA PN ER A L E E
FER AL E N 16 MR ER N, EERACN S EEMEDIEE. BLE N 16 7 PWM KA
PRI, mguEr g A ARHIEE S (07100%). T 5 e i S i N SR SE R AR ER S Shae Al E], DRIk
T e I S A] LB I e I 28 BERE T A S E e I 2 P EI R, SRAERD B R BE R T .
EVRABET, THERs T LA g 45 .
3.19.2 {BF e it 2%

ZARYI MCU R T LA 5 ANl e i s

e TIM2 A1 TIM3

TIM2 J8 F 5 i 285 T — A 32 2 A s E BB /3BT EES A — A 16 AL Aigs . TIM3 38 H 2 2%
FTF— 16 7 @ N EFILIY /3BT EESA— 16 AT 2. TIM2 A1 TIM3 #7354 ANMo7liE . 1X
SUSEIE TR N SR H EL e . WM BB ik o = Y o

TIM2 A1 TIM3 3 FH e i 8 vl 38 e B 8 EE R ThRE 5 TIML &gz il e i 28 b [ LA, $R4tED ek
HEERETIRE . TIM2 A TIM3 2R =407 [ DMA 53K . TIM2 A1 TIM3 GESALFR IERT (W8 mides (s
5, WERAEE 1 B 3 ANERMNAL A A T . R, Ho P Es T iR 4

e TIM14

TIM14 38 H € I 28 36 T — AN 16 7 B ) A I (1 EEs A — AN 16 AL Fi o iigs . TIM14 77 — > FLlB A,
TNk b e, pwM B ik s . ERRA N, H B T g Ss . TIM14 ANREr
£ DMA 53R .

e TIM15 F1 TIM16

TIM15 1 TIM16 JEF € I #3238 T —A> 16 AL B S E BB THE A — A 16 L7 T4 Mgy . TIM15 A
TIM16 ¥y B Mg . FEIX AR A7, DMA 8 SRAE TN RE . TIMA5 77 2 NMIBIE, TIM16 7 1 MliE. X
SEEIE TR NH R4 Le . WM Bl ik i s . R TR, T B e AT R 4

3.19.3 System Tick &I 2%

System Tick JEWT 8% & H THAE RS, n{ERN— MR smi-Eas. & BA LRk,
o 24 AR T EER

o HINEIhRE

o HUHEER N O I, BESAE NIRRT T

Y i R

3.20 ZLAMEFEE O (IRTIM)

ZEY MCU R T —AMLAMNEEEET (RTIM). IRTIM FHECA 2040 LED {8, A SeHlim e g1
ft. WMIRL{HRE IRTIM 11 (PB9/PA13) JFFECE TIM2 B 1 (TIM2_0OC1) K TIM3 iliiE 1 (TIM3_0C1),
DNRERAR S E E U R

FEAS BT A ©2024 IR DITHHUIGE A BARBE A AT BR 2 7] 16
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BB e

WA E TIM YA R A AR, AT BLSEBLZL AR I 2R DI fE -

3.21 B F 14 (IWDG)

POALE T I B — N W R ASLIY) 32.768kHz 1] RC IRy #% (LSO $&AERT 0, i —A> 12 AL it 2y
M—A 8 LT i 5% . HT1% RC ¥R s phar T b gh, Bl e nlfE (SN N84T, \wDG H TER
A ) BRI A REAS R B EAE N s g O N R R PR R A B BRI, nR A B O A
s R EhE T . R, Z RS nT LA R &

AL E IWDG_WINR ZF17-4%, IWDG W] TAETE & AR

3.22 HO0FT 1 (WWDG)

GO TR B A 7 R R B TR B R E g TR, SIENE T T &
GiaI R A RS, B O ARG, BT AL, AR, e
DL 4

\

3.23 ADC
PME 14 12 AR /A i3 d% (ADO) BidR, B 2k 12 ANAMEE R 4 AN iR . A [EE
TG A/D B AT AE IR A TR El A H R A N AT
o ADC 4 Ak %] 28MHz, ADC #%#iidi 5 &1k 2MSPS.
o PAMMOLIERAERIFI TG, PSSR ITIHAII T A 16 /MR IR TE kB .
e ADC 3(Hf DMA #:1E.
o RIGMIBA\FIECE: 4 MHOLHEEHBAFIA 1 ARSI .
o RIGMPEALE, FAPAFINACE 0-3 HASH, s g .
o MOTHIGE R, HNEIEA H OMOL SRR, AR SR .
o ik (Trig) ZERTECE, WIHCE7EMlR(S 5 =4 LS GE S — BUA (8] FH 3l ADC ek .
o HUBHIER# (TIM2/3/15) FIEZdEhlErtds (TIM1) P2 A= S 4 nT DAZE N 3% 23] ADC (1)
RN A, DAl A/D etk
3.23.1 [REAE RS
TR A B T LA FH R DN 2 12 BB O B
3.23.2 AN HEHE

WHESH IS (Veeewr) A ADC $20E T —MRRGEMN CisBUEEAE) HRHH .

3.24 12C M 48

Z ARSI MCU I 14 12C B2z 0, e TAE T2 FAMMAEER, RebpifiEAEEt (&5 100kHz) . TR
R (B 400kHz) A LEE N (Fm 1IMHz), A 15mA i H 3K z)

12C $24£ T SMBUS2.0 FIl PMBUS1.1 FRELE S 47 ARP fE /1. EHLIBEHNIPML . BEE CRC (PEC) B/
IONF . ABBTISAE . ALERT PR3,

12C IR — /N7 T CPU ISR I A, X FRE 12C AT ZEHIHEUCEE I M KL (Stop) AR MEEE MCU.

&= 3-3 12045
12C 4354 12C1
F/ME XHF
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NS Fr R4
12C i 12¢C1
EERINS:M b&i
NGILVS UYL EVST S SCHF
7/10 fr FhkAE SCHF
R T
HIHEH Sz
I 4 2 SCHF
BAFRAL Y
DMA & b&i
BT AR UE T 25 b&i
SMBUS2.0 SCHF
PMBUS1.1 & hi
IRA b&5
NGRS b

3.25 @A RPUCRE (UART)

BHENEAR 6 MNMEHRBI K (UART1/UART2/UART3/UART4/UARTS/UART6), Hoil{Z % =ik

5Mbit/s. ‘EFEfL T X CTS. RTS. RS485DE 55 ZALFRESEAZAI. FALR 2 X0 I AE A 2 i AR 5 B

UART #2210 LLff FH DMA #5125

= 3-4 UART $

UART #50/457 UART1/UART2/UART3/UART4/UART5/UART6
EEIE AN 7/8/9 fiL

DMA fli SCFE (UARTS BRARD

LA F A SR

B A SR

RS232 A4 il SCHF

RS485 U] s fii i SCHF

3.26 FATAMEEEO (SPD)

RS MCU A E8Z 1> SPHE I, ST, AT Tl ES . SP1L Al {3 HI T 7>
was AR 8 M B AR, REiAT I E N 4 (7% 16 A7 8k .

% 3-5 SPI %
SPI ¥t SPI1
T CRC T SCHF
RX/TX FIFO S
NSS fik i SCFF
TR SCFF

FEAURT A ©2024 TRYITT MU Py BB A A BR A =
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RIS YIREN4H
SPI 4% SPI1
DMA f& % XHF

3.27 4RI (CAND

CAN FZ A IE 2.0A F1 2.0B (EF)), (%K EIA IMbit/s. CAN #2 L 1] DAIFRIRATKRIE 11 AidRiR
FEIIARAEWTAT 29 ALARIRFF T R, CAN B 3 NAERIAEAT 2 NI FIFO, 3 2% 14 Rl 38R
£

3.28 96 {if UID

96 ML mME— S bR (UID) AT S5 S5 TAE R —M HK32ASPINO2x 5 F, {EATAA1#
BN EEME— 1. P AR SO B bR iR FIBANEIR AL, 1% 96 £7 UID A PALLFHT (8 fi). ¥k
Fo(16 fhn) mE AT (32 41) AMALHEATIEN. 96 7 UID &S T

o FHSRVEANRAIS (Bl USB T4 55 Bl HAh i 2 N D

o RN, RS INAERE, K5t uID SEEINAR S SR S, R AR AE N A7 A7 25
W2 etk

o SO A AL 1 2R
3.29 HiAED (DBG)

Witk ARM [ SWI-DP #%1, 1] LSZEH2 472k SWDIO/SWCLK 4% 1 .
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UGS

HUPERESR AR

4 S PERETEAR
4.1 BRAX U (E

RAEIE BER EAGRTEIHI[E 718

S e
b4 -
JEE

o BT AEILIEE ER ML LA ERIF I T E/H
o BRHIRAFEEIFEE 41 £54-3, BUIRATEEEEFHEH KX IERIIRF

o KATEILIFARAZEETH,

4.1.1 HFR B ERRE

SERIT AT

BEF>

FT 41 PR ESFE

= Ei::3u =/IME RAE LR v
Vop-Vss SR EAE L EE (A7 Vooa Al Vo) -0.3 5.8 v
Vin E1) S NCENES 03 5.8
[ Vssx = Vss| N [F) e 5| A2 i) £ b P 22 50 mv
4.1.2 TR IR s AR
*® 4-2 WMIREBREFE

s ik RAE L--Riva
Ivoo 223 Voo/Vooa FRIRZR IS IR (EERIHRIRD) @ 105 mA
Ivss 20 Vss MUZR IR BT IR FgD) @ 105
o AR5 1/ A 5] A oy o IR 16

AR5 1/0 Fndzihil 51 B f gt B HLR 16
inggeiny () S BT H R @) -5/+0
Zhnepin BT 1/0 A 51 I L A N B @ -25/+0

(1). FrARIEIR (Voo, Vooa) Fith (Vss, Vssa) SIEIAAURLERZISMNERITERAMBEE RS L.

(2). REGEANBRSTHFFRRIERE.

(3). HVn>Voo B, B—NIERIENER; 2 Vin<Vss B, B—MREVEANRR, EANRRENTREBINETLE.

(4). ZHILA /0 ORIMAZENERE, Shv en BRAEAEBENERRS REFENBREIETEZ .

4.1.3 tRERE B R

*F 4-3 WIRBEHYE

raa=s IR =IME mAE =K {v2
Tste AR VE -55 130 °C

FRALAT A ©2024 IRDITT RS A B AR A BR A &
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BB B ML RE TR bR
= iR =/IME RAE AL
T, KGR -45 110 °C
4.2 T/ESH
4.2.1 HEFETIEFRMH
* 44 WELESN
= iR m/IME =N Bl
fcw W AHB B £h AR - 80 MHz
fecwk B APBL I Al i - 80
fecika W EE APB2 B & 45K - 80
Voo bRt LA 2.2 5.5 Y
Vopa R TAE R 2.2 5.5 \
T TARIREE -40 105 °C
(1).  Voou ATLMETF Voo, BISA: Vop=4.2V, Vooa=3.3V; Vpp=3.3V, Vopa=2.5V.
4.2.2 I RAE R PIEE (PVD)
3 4-5 PVD 454
= 2 =1 =/IME BRIE =N | B
Vevp AT G 72 FE R A U0 2% PR A I B SP R | Vv 2.201 2.443 2.652 \Y
(Vop ETHED
(-40°C ~105°C) Vpvos 2.383 2.641 2.852
Vpvoa 2.582 2.841 3.052
Vpyos 2.761 3.036 3.252
Vpvos 2.940 3.220 3.453
Vpvo7 3.122 3.405 3.652
Vpvos 3.279 3.586 3.852
Vpvog 3.462 3.783 4.050
Vhvoio 3.643 3.975 4.252
Vpvoi1 3.820 4.161 4.452
Vpvo12 4.021 4.375 4.650
Vpvo13 4.221 4.565 4.851
Vpvoa 4.381 4.744 5.003
Vpvo1s 4.558 4.925 5.153
WAL ©2024 SRYITT MRS A B AR & A PR 2 21




A

RS H AR TR bR
s ¥ 4L B/ME #ElE RAE ==
A G A2 F A 0 0 e W ST R | Vevos 2.097 2.288 2.497
(Vop NI
(-40°C ~105°C) Vpvp3 2.257 2.482 2.697
Vpvba 2.439 2.674 2.895
Vpyps 2.636 2.862 3.098
Vevps 2.798 3.057 3.296
Veyp7 2.998 3.253 3.498
Vpyps 3.179 3.453 3.697
Vpvpo 3.358 3.642 3.899
Vpyb10 3.538 3.841 4,097
Vpypi1 3.736 4,043 4.297
Vpup12 3.917 4.236 4.497
Vpypi3 4.099 4.432 4,698
Vpvb1a 4.297 4.634 4.896
Vpvpis 4.479 4.827 5.053
4.2.3 BOR §Ffk
% 4-6 BOR #lt
= S i =/IME HANE RAE Bl
Vaort®) BOR F i H~Fi% 4% (Voo D) Veor 2.099 2.287 2.352 Vv
(-40°C ~105°C)
Vior3 2.352 2.467 2.550
Vaora 2.550 2.665 2.752
Vors 2.702 2.860 2.951
Veors 2.902 3.052 3.150
Vaory 3.100 3.251 3.353
Viors 3.303 3.460 3.552
Vaoro 3.451 3.646 3.752
VoR1o 3.651 3.839 3.952
VoRi1 3.851 4.042 4.152
Vaori2 4,049 4.244 4352
Veor3 4.200 4.437 4.552
Vaor1a 4.402 4.647 4.801
WA BT ©2024 IRINTT RS 7 AR R A R A 22
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BB B ML RE TR bR
= S =L &/ME HAE =N | ==L v
Veoris 4.646 4.817 4.897
BOR KGN FL P& H: (Voo FFEIE) | Veore 2.096 2.221 2.296
(-40°C~105°C)
Veors 2.246 2.409 2.498
Viora 2.447 2.601 2.698
Vgors 2.595 2.786 2.897
Viors 2.797 2.969 3.096
Viory 2.997 3.164 3.298
Viors 3.198 3.373 3.496
Viors 3.295 3.564 3.696
Vior1o 3.494 3.746 3.897
Veori1 3.747 3.957 4.095
Viori2 3.946 4.162 4.295
Vior13 4.095 4.364 4.547
Vioris 4.294 4.567 4.746
Vioris 4.646 4.817 4.897
VioRhyst BOR [ - 60 77 93 mv
teorrst!? A R0 ] - - 50 - us
(1) BOR {XH&#E Voo
(2) WIHRIE.
4.2.4 b/ TREEAFHE:
F 47 L/ THEEMEFH
= 2 £ &/ME BRIE RAE Bl
Veor/por Y ENREABRE | NREE 1.899 2.006 2.104 Y
T 1.920 2.026 2.141 v
VppRhyst PDR i [0 - 0 21 45 mV
trsrempo ) KA ] - - 4 - ms
(1) PDR #0 POR {H&4%E Vopo
(2) FIHRIE.
WAL ©2024 SRYITT MRS A B AR & A PR 2 23
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RN H A M RE TR bR
4.2.5 A HE
= 48 NSEBERFN
s S 5 =/ME BRE =AE Bir
VREeFINT WIS L | -40 ~ 105°C - 1.2 - Vv
4.2.6 TAEHE TR
= 49 TIEsERIFMH
R 1 B Vpp=3.3V L
-40°C 25°C 105°C
BT HSI=8MHz, Vpp=3.3V, TAEHR 1.773 1.818 1.867 mA
(Run mode) APB 28 ]
I AR A 5 LSI=32.768kHz, Vpp=3.3V, TAEHR 344 364 399 HA
(Sleep mode) APB 2k 5[]

e iR R ) 29.8 Hs
1L Vpp=3.3V AR 340 361 395 HA
(Stop mode)

o B (] 33 us

4.2.7 SMEREE (HSE) B4t
= 4-10 HSE BY$hiit
e S = =/ME sAE = PN =<Fiv2
fosc_in V5% a i AR - 4 - 24 MHz
Re(1) 2t HELRE 2 MQ
Tstb cuse> @ V&35 4% Ja B st (] Vss< Vin< Vb 2 ms
C e B BUIR 25 S IR 12 pF
(Rs) MIZERL BB
Ioo cse> HSE %% s DI IEH TAF: V=33V, |20 - 140 A
CL=12pF

(1) ’IHRIE;

(2) Taw wse $EM HSE /B ENEIE AR E SRRZ S HIRTE] .
MCU PEBEER 1> HSE G S Bt dm PRIk i L, 05 S ARDECIIRHE 77 L it G
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A

HUPERESR AR

RS

Cua 0SC_IN

| F— —{ ]
_ |8MHziERES BB
[— e sl

|| i

1

1 CLr T 0SC_OUT

fHSE

4-1 HSE ta R iR IR IRTA R R

MCU 3 FFilid OSC_IN 51 EHH A — N5 5 (HSE_ext), W4ME SR,
411 SMNERETERAMNFRIE
7S 2H &4 BOME | HEME | RXE | 2T
fise_ext FH P o b A - - - 30 MHz
DuCy wse> kel 45 - 55 %
(1) IR,
4.2.8 SMERARE (LSE) Bep4eit:
# 4-12 LSE FI#4FME (fuse=32. 768 kHz)
s ¥ &4 BME | BEME | RXE | B2
ReY) S R B - - 10 - MQ
Tat ase @ IR e o Bl (] Vss< Vin< Voo - 2000 - ms
c P FRAPIL L | - - 12 - pF
PRI IR LA
lop se) @ LSE 4% % D4 IE# TAE: V=33V, |- 150 - nA
CL=12pF

(1) &IHRIE;
(2) Tew aso FEM LSE BEHBMIHIRE SAZR S S HORTE).

MCU WHBEER 1> LSE SR AR 7 FLIE P A (R IR AE 7 LB A T T
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A

RS A RE TR AR
f,
Cus 0SC32_IN 2 HE
|| Il
1T
oMo 32. 768kH
faifR N
R H — REE
- 1 | 1s
I I rl
1 oL T 0SC32_0UT

4-2 LSE 2 iR G AR5 R B
MCU tH 37 #Fif i 0SC32_IN 5| I E AN — N85 5 (LSE_ext), WIEME5ERUW T,

& 4-13 SMEBRIRBTSRINFFE

= 2 & RME | BEME | RXE | B
fise_ext MBI AR 32.768 kHz
DuCy ase HA L - 45 - 55 %
(1) EIHRIE.
4.2.9 WEBEE (HSD EHéhiett
F 4-14 HS| Bt
= S £ =/ME HAE RKE LR v
fisi®) I A 8 MHz
DuCy sy W | A LL 45 55 %
ACC si) PRGWHERE | FPX RCC_CR 2 A7 it J5 -1 1 %
L RHE Ta=-40 ~ +105°C 1 0.7
Totb s PR % %5 )8 B | Vss<Vin< Voo 5 10 Hs
IS A
oo chsp Y Pk 4 DIFE 8MHz, Vpp=3.3V 81 101 HA
(1) EIHRIE.
4.2.10 WEBMRTE (LS BFéhieds
& 4-15 LS| Bt
7S 2H &4 &/ME #RNE RAE B
fis iEREEES - 32.768 kHz
Towasn | PR &8 B (A] Vss < Vin< Vo - 120 240 Hs
loo asp @ | FkiZ A ThFE - 500 nA

(1) BIHRIE.
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26




&

RUBE ML RE TR bR
4.2.11 PLL ¢t
= 4-16 PLL "
= 2t &/ME HANE BEAE | B
forin EYNEEEETES 2 5 30 MHz
LN L] = 45 55 %
fou_our 0 H I B AR 30 80 MHz
tlock BUAH I 1) - 50 100 Hs
(1) FIHRIE.
4.2.12 Flash & #sRetE
%R 4-17 Flash fZHEES451E
5 2 &/MVE HAED BEXE B
TeroG FE A 73 73 76 us
Terase TUHERRIN[A] 4.056 4.056 5.056 ms
BRI ] 486.72 486.72 606.72 ms
IDDpros IR LI 3.5 mA
IDDerase T/ R R - 2 mA
IDDreap B HLA 0.2 (@1MHZ) | 3 (@40MHZ) 45 (@40MHZ) | mA
Nenp 5 7 2 PER/
trer K PR A7 I [R] 100 (25°C) i
(1) BBMERTE 1.5V TT TZFRE 25 CHEHTNE.
4.2.13 10 iy \ 5| fIRe
® 4-18 10 MINSIIE RS
s | B8 £ &/ME HANE BEAE L3
Vi LN Vpp=2.2V~5.5V 0.42*(Vpp-2V)+1V 5.5 %
Vi LD M S Vpp=2.2V~5.5V -0.3 0.32*(Vpp-2V)+0.75V | V
Vikngs | i\ HLF Vpp=5.5V 2.6 v
Vis | KA Vpp=5.5V 2.3 v
Vhys it 75 5 A & #% LR GR | Vop=2.2V~5.5V 5%*Vppl?) mV
s
likg i NI L Vpp=2.2V~5.5V ; "
ViN=5V

FEAURT A ©2024 TRYITT MU Py BB A A BR A =
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RUBE HL AR RESR B
5 | B8 £ B/ME HAYE RKE B
Reu et ANl Vin=Vss 30 40 50 KQ
Rep TR Vin=Vop 30 40 50 KQ
Co™ | I/O I - - 5 pF

(1) WIHRIE.

(2) &/IMEH 100mV,

4.2.14 10 % H 5] fke 1

= 4-19 10 S|psaH ERYF %

nE SH £ =/IME HAE =AE By
Von it ey HLT 22V<Vpp<55V Vpp-0.5 - . v
VoL iﬁﬁﬂjﬂi&%¥ 2.2V<Vpp<55V - - 0.5 \
F 4-20 10 5| B0 SRR
&3, OSPEEDY[1:0] | fF & S £ =NME | BABE | RXE =]
i
x0 trio)out B B ESP A R BRI TR | CL =50 pF, - - 105 ns
Vpp = 2.2V~5.5V
tr(IO)out ¢ﬁﬂj1ﬁ&§”% EB%Z E"]J:ﬂﬂﬂ‘ I‘m - - 105 ns
01 trojout A B P 1 T PR T CL=50 pF, - - 25 ns
Vpp = 2.2V~5.5V
tojour | A HH A B 7R FELSP A L TR TR - - 25 ns
11 triojue | ATH T B FESP RO R BRI TE] | CL =50 pF, - - 8 ns
Vpp = 2.2V~5.5V
troojour | A H AR EN R FEL S L TR TR - - 8 ns

4.2.15 NRST 575 Blfe 4
NRST 5B N S04 T — A F iR, ShFE T LR EBEAE AT Fi B, AT LU RC HLEK
= 4-21 NRST S|BM@NFFIE

= ¥ B/ME RAE B
Thoise TE\E EEEF%BZ@H]% - 80 ns

4.2.16 TIM THE B3 45

T 4-22 TIM 4

os i &®/ME BAE B
Fext CH1 & CH4 [1)5E I #3 AN iR - 40 MHz

(1) i&ﬂ_'f%ﬁE, frimex = 80MHz,

FRALAT A ©2024 IRDITT RS A B AR A BR A &




&

RIS S PERESR bR
4.2.17 BHLIE T (EMACO) Hetk
& 4-23 BALIRENINEREFE
RGATHp ADC g =/ME HAEE | RKE | B2
80 MHz focuc = fapb, fanc = frcu/4 - 20 25 kHz
R 4-24 FOC #ZLEET FBATUINIR 88 T RN 3R R S ST L
Mt 54 AR AFRRTHR | SVPWM B B
AYHTEE: 80MHz 11.6 10 4.8 28.8 us
CARAT LD
RGN 5. 80 MHz 11.6 16 2.4 18 s
(i EMACC [IHEHLED
4.2.18 ADC F¢it
3 4-25 ADC 514
Uil=| biz:py £ B/ME #ENE RAE | B
Vooa ADC JT i I R REAL FEL 5 R s 2.2 3.3 5.5 v
VREFP | IEZ ¥ HE - 2.2 33 5.5 v
VREFN | iZHHE 0 0 0.1 v
fanc ADC I B3 - 0.3 14 42 MHz
fs@ PR ES faoc = 14 MHz 1 - MHz
fre | AMER Al AR fanc = 14 MHz 823 kHz
17 - Cycles
Va e HL s Y - VREFN VREFP v
Ran® | ShERERIABH AT HIKiES %% 4-26. kQ
Raoc® | SRAEIFIRHLEH - 1 kQ
Croc® | SREEARFFHLZR - 5 - pF
Jitterapc | ADC fil & 5 He L 5y - 1 - Cycles
ts SRR ] faoc = 14 MHz 1.5 - Cycles
teon® | RV TR] CRLAR RIS 1)) faoc = 14 MHz 14 - Cycles
12 froy e
(1) BIHRIE.
RARBNBI R EAREHE:
R < o e X R
Hep, N (53#%) HUER 12,
PR BT 4502024 ZRYIT OB A B AT & A R A 29



&
iy a A ML REFR bR

RIVFIREKT 1/4LSB (Least Significant Bit, LSB).

% 4-26 5@)\“&*)1%*15 (fie = 14 MHZ)

EAEEHA (Cycles) SRAERTIE] ts (us) EMAMEMEKXE (k)
1.5 0.11 1.21

7.5 0.54 10.04

13.5 0.96 18.87

28.5 2.04 40.96

41.5 2.96 60.09

55.5 3.96 80.70

715 5.11 104.26

239.5 17.11 351.58

< 4-27 ADC FEE

s 2 T &= 14 HAE =mAE B
ET BT R ZE Voo=Vopa=3.3V, . 15 LSB
fADC =14 MHz,
EO R FEQ) R, - 14
Mk vz ADC FaifkJE I
EG 125 IR F20B) } 5
ED FEOY LR PER ZE@ - 1
EL LR EIREE ) 1

(1) BAAIFRRE: LirGidihsk5EEREME BHHREXRE.
2) RBRE: BXREFREREE IR RZ BRE.
(3) HHRE: REREBEETSREREMREZZENRE.
(4) Wo%MRE: ERPSESEEBLEZ BHNERRE.
(5) MOLMIRE: EMLFITESEREXELZENRARE.
A :
o ADC EiiEEEEIABRETNE.

o ADC HEESILEIANE: MIBEETITIRE (FEEE) EMBNSIBLLFAZER, FAXR
BEZFEMAE T — TR 5/ BILATTIERAIIEE . N T ATREEN D3R HTERE RN 5| L
WM—1BEHFEZRE (FIBIXT#).

o EHMRET Voo I /ESEEIA AT 7 ELAFHIADC 14 5E
o HIERTHIULER, REL Wit
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A

FIUNBTES Fr RS e AR
LSB a
EG
4095 - —m 4,
4094 — z Z 1
- |
4093 — D— =1 |
s o I
?? ET 7 o | _
7 7 | (1) SERRE i
| (2) BiB%EiRphZk
s | (3) SERREE R A/
7 : sk
5 |
4 — |
B |
3 _ »>——l ED [
[
9 le—» |
1 LSB IDEAL |
1 —
il
i // | R
0 T T 7T 7T 7T 17T 17T T 1T 1771 // T 1T 17T 17T 7T 71 g
Vsa 1 2 3 4 5 6 7 4093 4094 4095 4096  Vooa

4-3 ADC ¥5 5 43I
EHA: EO, ET, EG. EL. ED B mHIZH#HL, BB 47 4-27,

FBE AR £ ADCES 2 2%

Rapc!!)
il

-1 capc!)
—

AINX

124
0 0%

& 4-4 ADC HY BB ZEREE

Raoc A Canc 1ERY ADC 43E N 3R 4-25.

Cparasitic 5 1- PCB HIZ¥  (HUiR T84 PCB A JR it &) Jn b pad FAZE (K2 7pF). UIME I &2 fs
REEWHREE . N T RN — A, BREID fapco

ADC KAE[) PCB Wit : HHIR IR #  5-1 #H1T . A T RIF ADC ¥530k5E, 10 nF HE & B3 4fE7F
EHPE R, FERATRESELT O A .

4.2.19 DAC 4 JE 2% f 1tk

(1)

< 4-28 DAC 4 E 45

IE ik &4 &/ME HRE RAME By
Vooa DAC JFJi3 I AL FEL i P 18 5 5.5 v

Ro i tH BT DAC buffer FFJd | - 7 - kQ
lour® it R DAC buffer J 2 mA

(1) RIHRIE.
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RIS HAMERE SR AR
4.2.20 {5 IRE R
*® 4-29 REIEEERRE
ae) 2% £ BME | BRE | RXE B
T T AR IR At -20°C~70°C 6 °C
-40°C~105°C +10
Vao it BT 20°C 936.6 mv
Avg_Slope AL B R R 2.87 mv/°C
4.2.21 BEEHEE (cOMP) H¢E
&R 4-30 FBELLERERERME
mE ik &4 &/ME HRE BAME | B
Vopa AL PR PR 2.2 5 5.5 v
Veom B NFEAR [T -03 5.5 Vv
Vaiff BN FERR T Vopa=5V, Veom=2.5V iR | 5 mV
Vihy CIENES EEYAN ] 0 mv
EETOAY) 30
EEVAK] 60
$4if7 4 100
lop AR RIDFERE 1 HA
(Vpp=5V) - o5
Tay® i AEIR FIFERE . o ns
(TGiBHHD ETHE
Ei?ﬁﬁ 572 998
FIFERE ns
AR 51 169
ﬁéiﬁﬁ 327 1200
(1) FIHRIE.
4.2.22 IBHIE KRS (OPAMP) Hrik
* 4-31 EEBAHRFN
il =| i & &/ME HRIE RAME L:Rivs
Vooa AL R Y L 2.2 5 5.5 v
FRBLHTH ©2024 TRYITT UGG A AR TR A IR A 7 32




RIS ML RE TR bR
e bi::py £ =/IME HANE BEXE B
Vour i LR 0.2 Vppa-0.2 Vv
CMIR LITANCEY R ENES 0 5.5 v
lioad s LR Ri=100Q, Vppa=5V 10 mA
lq AR TR, FASB 438 900 1700 HA
L IR LA b=y G| 3 275 nA
Vos iy N A% HLH R HER +10 mv
e G +1.5
CMRR A b 51 145 dB
PSRR LR LG 41 70 109.4 dB
GBW 5 5.83 10 2291 MHz
SR EER 5.9 21 V/us
¢ AR AR 47 60 71.62 Deg
PGA gain PGA 175 EELAN] 2 times
$if7 2 4
$407 3 8
4407 4 16
(1) EItHRIE.
FEAL BT AT ©2024 RII T HUITGE i BB R AT BR A 7] 33




A

RIS MR H
5 B R HH B
Vooafit B8 X33
(Vssa) Vrer-
(M2.2VEEE Vppa) Viers A/DEEMR2E
mE RS
S ER
(Vo) Vopa PLL
(Vss) Vssa
Vool X 13 1.5V X1
|/ OFB &
Vss %m AR CPUZIL:
(M:fE 1248, IWDG) Tfke
Voo RE HFIMNME
HEET 5
& 5-1 BREIEE
WA T ©2024 IRINTTRRITE BRI LA FR A F] 34
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BB S 515

6 5l X

ZAHE ) E X T LQFP48. LQFP44. LQFP32. QFN32. TSSOP24 3, AEANH T &= 15| e
Xo

6.1 LQFP48 313k

[ 43] pe7
[42] pes
[41] pBs
[40] pa
[39] pa3
[38] pais
37] pana-swerk

( N
vDD/Pc12t E ® 36 | PF7
pc13 [ 2| 35 | PF6
PC14-05C32_IN [ 3 | [ 3a] PA13-swDIO
PC15-05C32_0UT [ 4| 33| PAL2
PFO-OSC_IN [ 5 | 32| PALL
PF1-0SC_OUT [ 6 | 37 PALO
NRST-PF9 [ 7| LQF P48 30| PA9
vssa [ 2] 29| PAS
voua [ 5] 28 | PB1S
rao 10 27| pB14
P 2] 26 | PB13
pa2 [ 12]
25 | pB12
~ y,

PA3 E
PA4 E
PAS E

[#]

-
©
<
o

PA7 E

- - ~N
[ o
o o [21]
a o a

PB10 [ 21|
PB11 |22
vss [ 23]
voD |24 |

6-1 LQFP48 35| BIHES

LR

(1). UESIBITE HK32ASPINO21C8T7 s AR PC12, #E HK32ASPIN022C8T7 i H =15 VDD,
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V)
6.2 LQFPA44 Hf 3
4
0 o
a =
e »
wn <
2 3 3% 8 8 & 3 I % 0o
a a. o o a a a a a. o [a
3] [=][=][=][=][=][#][][#][#][#]
< < < < < (] o (2] o [32) [,]
-
() 33 | PF6
pc13 | 1
32 | PA13-SWDIO
PC14-0SC32_IN E
PC15-05C32_ouT | 3 EI PAL2
PFO-OSC_IN | 4 E PATL
PF1-0SC_OUT [ 5 EI PAL0
NRST-PF9 | 6 LQFP44 28 | PA9
VSSA 7 27 | PAS8
VDDA | 8 26 | PB15
PAO | 9 25 | PB14
10
PAL [ 24] PB13
PA2 | 11
23 | PB12
_ J
2] (=] [=] 2] =] (] [=] [=] [&] [=] [&]
2 32 238588288 8
o a. o o [a a. a. a. o > >
o
6-2 LQFP44 £ 255 | BIHES
36



=
=
A
5

SHAIE X

LQFP32 13

(=)
w

E vss/pB9"?
31] BOOTO-PF8
30] pe7
29 ] pB6
28] pes
27 ] P4
26 | P83
25 ] Pa1s

N
J/

vbp/pc12¥ [ 1| @ 24 PA14-sWCLK
PF0-0SC_IN [ 2| 23] pa13-sWDIO
PF1-0SC_OUT | 3 | [22] PAL2
NRST-PF9 [ 4| [21] pAn
LQFP32 S
VDDA [ 5]
PAO [ 6| [19] PAg
PAL [ 7] 18] Pas
PA2 IZ EI VDD

\ J

- ~
-l -
o0 n ©
< < <
a o o

9
pas [ 10 |
pa7 [ 13 |
PBO [ 14 |
pB1 [ 15 |
vss [16]

& 6-3 LOFP32 15| BIHES
LEEHER:
(1). LES|BITE HK32ASPINO20KST7 F HK32ASPINO21K8T7 ith ARy PC12, #E HK32ASPINO22K8T7 it #J3 VDD,

(2). UESIBITE HK32ASPINO20K8T7 tr B PB9, 7E HK32ASPINO21K8T7 FA HK32ASPINO22K8T7 7t B H /g VSS,

WRASUAIT A ©2024 RYINTIT AU B B AR & B R A -



6.4 QFN32 3}
X
e
= i
) O N O !, s m o
> o a o o a a o
BR8] (e [s] 8] [s] )
[45] [4p] (3] o~ o~ o~ o~ o~
VDD II °® 24 | PA14-SWCLK
PEO-OSC_IN ZI 23 | PA13-SWDIO
PF1-0SC_OUT [ 3 E PAL2
NRST-PF9 | 4 | [21] Pan
VDDA | 5 QFN32 [20] Pat0
pao | 6 19 | PA9
PA1 | 7 18 | PAS
pA2 | 8 17 | vDD
=|[=] [=][#] [=] [=] [#] ﬂ\
|\
m <& 1 © ~ 9 - \
2528 ¢ vss
6-4 QFN32 #1345 BIHES)
6.5 TSSOP24 $3&
BOOTO-PF8 [ 1 | 24| PB7
PFO-OSC_IN [ 2 | 23| pais
PF1-0SC_OUT [ 3 | 22| PA14-SWCLK
NRST-PF9 [ 4 | 21] PA13-SWDIO
VDDA E E PAL2
PA0 [6 | [19] pant
TSSOP24
PA1 E E PA10
PA2 [ 8 | 17] PA9
PA3 E 16 | PAS
PA4 E 15 | VDD
PAS E 14 | vss
PAG E 13| PB1
6-5 TSSOP24 $+3E5|HIHEI
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VSS S - By (5110 S QFN 35 25 Ji 3 R E

B
$ey

TIM1_ETR

UART1_TX/UART1_RX®G)
UART3_TX/UART3_RX®G)
UART4_TX/UART4_RXG)
UARTS5_TX/UART5_RX®G)
UART6_TX/UART6_RXG)

VDD S -

PC12 1/0 FT

TIM1_CH4

PC13

1/0

FT

UART1_RX/UART1_TX
UART2_RX/UART2_TX
UART3_RX/UART3_TX
UART4_RX/UART4_TX
UART5_RX/UART5_TX
UART6_RX/UART6_TX
TIM1_BKIN

EXTIN13

PC14-
0SC32_IN
(PC14)

1/0

TIM2_ETR

TIM2_CH1
UART1_TX/UART1_RX
UART2_CTS
UART3_TX/UART3_RX
UART4_CTS
UART5_TX/UART5_RX
UART6_CTS
TIM1_CH1

0SC32_IN
LSE_CKI
EXTIN14

PC15-
0SC32_0OuT
(PC15)

1/0

TIM2_CH4

Trace_TX
UART1_RX/UART1_TX
UART2_RTS
UART3_RX/UART3_TX
UART4_RTS
UARTS5_RX/UART5_TX
UART6_RTS
TIM1_CHIN

0SC32_0OuT
EXTIN15

PFO-OSC_IN
(PFO)

1/0

12C1_SDA/I2C1_SCL®)
TIM2_CH1

TIM2_ETR
UART1_CTS
UART2_TX/UART2_RX
UART3_CTS
UART4_TX/UART4_RX
UART5_CTS
UART6_TX/UART6_RX
TIM1_CH2

0SC_IN
HSE_CKI

PF1-
0SC_OuT
(PF1)

1/0

12C1_SCL/I2C1_SDA
TIM2_CH2

Trace_TX

UART1_RTS
UART2_RX/UART2_TX
UART3_RTS
UART4_RX/UART4_TX
UARTS5_RTS

0SC_ouT
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UART6_RX/UART6_TX
TIM1_CH2N

~

NRST_PF9
(NRST)

1/0

FT

TIM2_CH3

UART1_TX/UART1_RX
UART2_TX/UART2_RX
UART3_TX/UART3_RX
UART4_TX/UART4_RX
UARTS_TX/UARTS_RX
UART6_TX/UART6_RX
TIM1_BKIN

EXTIN9

VSSA

D8 ]

VDDA

LS PLEREEEN

10

10

PAO

1/0

TIM2_ETR

TIM2_CH1

Trace_TX
UART1_TX/UART1_RX
UART2_CTS
UART3_TX/UART3_RX
UART4_CTS
UART5_TX/UART5_RX
UART6_CTS
TIM1_CH3

CAN_RX

ADC_INO
OAMP1_INP3
OAMP2_INP3
COMP1_INP1
CKI_4

EXTINO

11

11

10

PA1

1/0

CMO_TXEV
TIM2_CH2
TIM15_CHIN
COMP1_OUT
UART1_RX/UART1_TX
UART2_RTS
UART3_RX/UART3_TX
UART4_RTS
UART5_RX/UART5_TX
UART6_RTS
TIM1_CH3N

CAN_TX

ADC_IN1
OAMP1_OUT
COMP1_INN1
EXTIN1

12

12

11

PA2

1/0

TIM15_CH1
TIM2_CH3

TIM1_ETR
COMP2_OUT
UART1_CTS
UART2_TX/UART2_RX
UART3_CTS
UART4_TX/UART4_RX
UART5_CTS
UART6_TX/UART6_RX
TIM1_CH4

CAN_RX

ADC_IN2
OAMP1_INNO
COMP2_INN1
EXTIN2

13

13

12

PA3

1/0

TIM15_CH2
TIM2_CH4
UART1_RTS
UART2_RX/UART2_TX
UART3_RTS
UART4_RX/UART4_TX
UART5_RTS
UART6_RX/UART6_TX
TIM1_CH1

CAN_TX

ADC_IN3
OAMP1_INP2
OAMP2_INP2
COMP2_INP1
EXTIN3
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14 | 14 | 13 |10 | 10 | 10 | 10 | 10 PA4 1/0 - SPI1_NSS ADC_IN4
TIM14_CH1 OAMP1_INP1
UART1_TX/UART1_RX OAMP2_INP1
UART2_CTS COMP1_INN2
UART3_TX/UART3_RX COMP2_INN2
UART4_CTS COMP3_INP1
UART5_TX/UART5_RX | CKI_1
UART6_CTS EXTIN4
TIM1_CHIN
CAN_RX

15 15 | 14 (11 |11 | 11 |11 | 11 PA5 1/0 - SPI1_SCK ADC_IN5
TIM2_ETR OAMP2_INNO
TIM2_CH1 COMP1_INN3
UART1_RX/UART1_TX COMP2_INN3
UART2_RTS COMP3_INN3
UART3_RX/UART3_TX EXTINS
UART4_RTS
UART5_RX/UART5_TX
UART6_RTS
TIM1_CH2
CAN_TX

16 | 16 | 15 |12 | 12 |12 | 12 | 12 PA6 1/0 - SPI1_MISO ADC_IN6
TIM3_CH1 OAMP2_OUT
TIM2_CH2 EXTING
TIM16_CH1
CMO_TXEV
COMP1_OUT
UART1_CTS
UART2_TX/UART2_RX
UART3_CTS
UART4_TX/UART4_RX
UARTS5_CTS
UART6_TX/UART6_RX
TIM1_CH2N
CAN_RX

17 |17 | 16 |13 | 13 | 13 | 13 | - PA7 1/0 - SPI1_MOSI ADC_IN7
TIM3_CH2 OAMP1_INPO
RCC_MCO OAMP2_INPO
TIM2_CH3 COMP1_INP2
TIM14_CH1 COMP2_INP2
CMO_TXEV COMP3_INP2
UART1_RTS EXTIN7
UART2_RX/UART2_TX
UART3_RTS
UART4_RX/UART4_TX
UARTS5_RTS
UART6_RX/UART6_TX
TIM1_CH3
CAN_TX

18 | 18 |17 |14 | 14 | 14 | 14 | - PBO 1/0 - CMO_TXEV ADC_IN8
TIM3_CH3 COMP3_INN2
TIM2_CH4 EXTINO
UART1_TX/UART1_RX
UART2_CTS
UART3_TX/UART3_RX
UART4_CTS
UART5_TX/UART5_RX
UART6_CTS
TIM1_CH3N
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13

PB1

1/0

TIM14_CH1
TIM3_CH4

Trace_TX
COMP2_OUT
COMP3_OUT
UART1_RX/UART1_TX
UART2_RTS
UART3_RX/UART3_TX
UART4_RTS
UART5_RX/UART5_TX
UART6_RTS
TIM1_CH1

ADC_IN9
COMP3_INN1
EXTIN

20 | 20

19

PB2

1/0

TIM2_ETR

TIM2_CH1
12C1_SMBA
UART1_CTS
UART2_TX/UART2_RX
UART3_CTS
UART4_TX/UART4_RX
UART5_CTS
UART6_TX/UART6_RX
TIM1_CHIN

ADC_IN10
OAMP1_INN1
COMP1_INP3
EXTIN2

21 | 21

20

PB10

1/0

12C1_SCL/12C1_SDA
TIM2_CH2
UART1_RTS
UART2_RX/UART2_TX
UART3_RTS
UART4_RX/UART4_TX
UART5_RTS
UART6_RX/UART6_TX
TIM1_CH2

CAN_RX

ADC_IN11
OAMP2_INN1
COMP2_INP3
EXTIN10

22 | 22

PB11

1/0

CMO_TXEV
12C1_SDA/I2C1_SCL
TIM2_CH3
UART1_RX/UART1_TX
UART2_RX/UART2_TX
UART3_RX/UART3_TX
UART4_RX/UART4_TX
UART5_RX/UART5_TX
UART6_RX/UART6_TX
TIM1_CH2N

CAN_TX

COMP3_INP3
EXTIN11

23 | 23

21

16

16

16

16

14

VSS

Hh

24 | 24

22

17

17

17

17

15

VDD

oy R

25 | 25

23

PB12

1/0

SPI1_NSS

CMO_TXEV
TIM2_CH1

TIM2_ETR
TIM15_BKIN
COMP1_OUT
UART1_TX/UART1_RX
UART2_CTS
UART3_TX/UART3_RX
UART4_CTS
UARTS_TX/UART5_RX
UART6_CTS

EXTIN12

FRALAT A ©2024 IRDITT RS A B AR A BR A &

42




=
_EQ
4R
S

SHAIE X

SR |3l | REFX | SIMERME 5| IR I ThAE
(EfEe | W | v

IATNRE) e

piv ()

¥¥d401
ZEN4D
¥¢d0SS1

wT 87d401

¢ 8¥d4071

T CEJ40T

¢ CEA40T

wE ¢Ed401

TIM1_CH3
CAN_RX

26 |26 |24 |- |- |- |- |- PB13 /o | - SPI1_SCK EXTIN13
TIM2_CH2
COMP2_OUT
UART1_RX/UART1_TX
UART2_RTS
UART3_RX/UART3_TX
UART4_RTS
UARTS_RX/UART5_TX
UART6_RTS
TIM1_CH3N
CAN_TX

27 |27 |25 |- |- |- |- |- PB14 /o | - SPI1_MISO EXTIN14
TIM15_CH1
TIM2_CH3
TIM1_ETR
COMP3_OUT
UART1_CTS
UART2_TX/UART2_RX
UART3_CTS
UART4_TX/UART4_RX
UART5_CTS
UART6_TX/UART6_RX
TIM1_CH4

28 (28|26 |- |- |- |- |- PB15 /o | FT SPI1_MOSI EXTIN15
TIM15_CH2
TIM2_CH4
TIM15_CH1N
UART1_RTS
UART2_RX/UART2_TX
UART3_RTS
UART4_RX/UART4_TX
UART5_RTS
UART6_RX/UART6_TX
TIM1_BKIN

29 |29 |27 |18 |18 |18 | 18 | 16 | PA8 /o | FT RCC_MCO EXTINS
CMO_TXEV
UART1_TX/UART1_RX
UART2_CTS
UART3_TX/UART3_RX
UART4_CTS
UART5_TX/UART5_RX
UART6_CTS
TIM1_CH1
CAN_RX

30 (30|28 (19|19 |19 |19 |17 | PA9 /O | FT TIM15_BKIN EXTINO
TIM2_ETR
TIM2_CH1
12C1_SCL/12C1_SDA
RCC_MCO
UART1_RX/UART1_TX
UART2_RTS
UART3_RX/UART3_TX
UART4_RTS
UART5_RX/UART5_TX
UART6_RTS
TIM1_CHIN
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CAN_TX

29

20

20

20

18

PA10

1/0

FT

EXT_TRIG

TIM2_CH2
12C1_SDA/12C1_SCL
Trace_TX

UART1_CTS
UART2_TX/UART2_RX
UART3_CTS
UART4_TX/UART4_RX
UARTS5_CTS
UART6_TX/UART6_RX
TIM1_CH2

CAN_RX

EXTIN10

32 | 32

30

21

21

21

21

19

PAl11

1/0

FT

CMO_TXEV
UART1_CTS
TIM2_CH3
UART1_RTS
UART2_RX/UART2_TX
UART3_RTS
UART4_RX/UART4_TX
UARTS_RTS
UART6_RX/UART6_TX
TIM1_CH2N

CAN_TX

EXTIN11

33 | 33

31

22

22

22

22

20

PA12

1/0

FT

CMO_TXEV
TIM2_CH4
UART1_TX/UART1_RX
UART2_CTS
UART3_TX/UART3_RX
UART4_CTS
UART5_TX/UART5_RX
UART6_CTS
TIM1_CH3

CAN_RX

EXTIN12

34 | 34

32

23

23

23

23

21

PA13-
SWDIO

(SwDIO)

1/0

FT

CMO_SWD
IRTIM_IROUT
EXT_TRIG
UART1_RX/UART1_TX
UART2_RTS
UART3_RX/UART3_TX
UART4_RTS
UART5_RX/UART5_TX
UART6_RTS
TIM1_CH3N

CKI_2
EXTIN13

35 | 35

33

PF6

1/0

FT

12C1_SCL/I2C1_SDA
TIM1_ETR
UART1_CTS
UART2_TX/UART2_RX
UART3_CTS
UART4_TX/UART4_RX
UART5_CTS
UART6_TX/UART6_RX
TIM1_CH4

EXTIN6

36 | 36

34

PF7

1/0

FT

12C1_SDA/I2C1_SCL
EXT_TRIG

UART1_RTS
UART2_RX/UART2_TX

EXTIN7
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UART3_RTS
UART4_RX/UART4_TX
UART5_RTS
UART6_RX/UART6_TX
TIM1_BKIN

35

24

24

24

24

22

PA14-
SWCLK

(SWCLK)

1/0

FT

CMO_SWCLK
Trace_TX

TIM1_ETR
UART1_TX/UART1_RX
UART2_CTS
UART3_TX/UART3_RX
UART4_CTS
UART5_TX/UART5_RX
UART6_CTS
TIM1_CH4

CKI_3
EXTIN14

38 | 38

36

25

25

25

25

23

PA15

1/0

FT

SPI1_NSS

TIM2_ETR

TIM2_CH1

CMO_TXEV

EXT_TRIG

Trace_TX
UART1_RX/UART1_TX
UART2_RTS
UART3_RX/UART3_TX
UART4_RTS
UART5_RX/UART5_TX
UART6_RTS
TIM1_CH3N

CAN_TX

EXTIN15

39 | 39

37

26

26

26

26

PB3

1/0

FT

SPI1_SCK

CMO_TXEV
TIM2_CH2
UART1_CTS
UART2_TX/UART2_RX
UART3_CTS
UART4_TX/UART4_RX
UART5_CTS
UART6_TX/UART6_RX
TIM1_CH1

CAN_RX

EXTIN3

40 | 40

38

27

27

27

27

PB4

1/0

FT

SPI1_MISO
TIM3_CH1
CMO_TXEV
TIM2_CH3

TIM3_ETR
UART1_RTS
UART2_RX/UART2_TX
UART3_RTS
UART4_RX/UART4_TX
UART5_RTS
UART6_RX/UART6_TX
TIM1_CHIN

CAN_TX

EXTIN4

41 | 41

39

28

28

28

28

PB5

1/0

FT

SPI1_MOSI
TIM3_CH2
TIM16_BKIN
12C1_SMBA
TIM2_CH4

EXTINS
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UART1_TX/UART1_RX
UART2_RX/UART2_TX
UART3_TX/UART3_RX
UART4_RX/UART4_TX
UARTS_TX/UARTS_RX
UART6_RX/UART6_TX
TIM1_CH2

CAN_RX

42 | 42 |40 |29 | 29 | 29 | 29 | - PB6 /o | FT 12C1_SCL/I2C1_SDA EXTING
TIM16_CH1N
UART1_TX/UART1_RX
UART2_CT
UART3_TX/UART3_RX
UART4_CTS
UARTS_TX/UART5_RX
UART6_CTS
TIM1_CH2N
CAN_TX

43 |43 |41 |30 |30 |30 |30 |24 |PBY /o | FT 12C1_SDA/I2C1_SCL EXTIN7
TIM2_CH2
EXT_TRIG
COMP3_0UT
UART1_RX/UART1_TX
UART2_RTS
UART3_RX/UART3_TX
UART4_RTS
UART5_RX/UART5_TX
UART6_RTS
TIM1_CH3

CAN_RX

44 | 44 | 42 |31 |31 |31 |31 |- BOOTO@- 1/0 FT TIM2_CH3 BOOTO
PF8 TIM3_CH3

(BOOT0) Trace_TX
UART1_CTS
UART2_TX/UART2_RX
UART3_CTS
UART4_TX/UART4_R
UART5_CTS
UART6_TX/UART6_RX
TIM1_CH3N

45 |45 |43 |- |- |- |- |- PBS /o | FT 12C1_SCL/12C1_SDA EXTINS
TIM16_CH1
UART1_RTS
UART2_RX/UART2_TX
UART3_RTS
UART4_RX/UART4_TX
UART5_RTS
UART6_RX/UART6_TX
TIM1_CH3
CAN_RX

46 |46 |44 |32 |- |- |- |- PB9 /o | FT IRTIM_IROUT EXTIN9
12C1_SDA/I2C1_SCL
CMO_TXEV

UART1_RX/UART1_TX
UART2_TX/UART2_RX
UART3_RX/UART3_TX
UART4_TX/UART4_RX
UARTS_RX/UART5_TX
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UART6_TX/UART6_RX
TIM1_CH3N
CAN_TX
47 | 47 32 | 32 | 32 VSS S
Hh
48 | 48 - VDD S
e iRt

(1).

| FoRfN, O Ronkint,

(2).  BRILZ) 50k PY3EBFSir ELRH

I/0 TN /fath, S TR IRHt .

(3). BTN E, UARTL/2/3/4/5/6 T SEEL RX A1 TX 5] HIThAE H .3, 12C1 7] SZH SDA 1 SCL 5| I Th g B k.
(4). AEHBEMBEATS IR RIGES R TE:

® 11-2 FRHEHEMEFE SN XRR

HE BES

LQFP48_1 HK32ASPIN021C8T7

LQFP48_2 HK32ASPIN022C8T7

LQFP32_1 HK32ASPINO20K8T7

LQFP32_2 HK32ASPINO21K8T7

LQFP32_3 HK32ASPIN022K8T7
A :

BIEFFRIR R, ERE MR IEFME L, HrE /0 BRITFZHA
SIMIER G, 155Z 6.7 5/MIEH (AF) Ljgez” .
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%lﬂiﬂ AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PAO/AINO - TIM2_ETR TIM2_CH1 - - Trace - - UARTL1_TX/ UART2_CTS UART3_TX/ UART4_CTS UART5_TX/ UART6_CTS TIM1_CH3 CAN_RX
_TX UART1_RX UART3_RX UART5_RX
PA1/AIN1 CMO_TXEV - TIM2_CH2 - - TIM15 - COMP1_OUT UART1_RX/ UART2_RTS UART3_RX/ UART4_RTS UART5_RX/ UART6_RTS TIM1_CH3N CAN_TX
_CH1 UARTL_TX UART3_TX UART5_TX
N
PA2/AIN2 TIM15_CH1 - TIM2_CH3 - - - TIM1_ETR COMP2_0OUT UART1_CTS UART2_TX/ UART3_CTS UART4_TX/ UART5_CTS UART6_TX/U TIM1_CH4 CAN_RX
UART2_RX UART4_RX ART6_RX
PA3/AIN3 TIM15_CH2 TIM2_CH4 - - UART1_RTS UART2_RX/ UART3_RTS UART4_RX/ UART5_RTS UART6_RX/ TIM1_CH1 CAN_TX
UART2_TX UART4_TX UART6_TX
PA4/AIN4 SPI1_NSS - - - TIM14_CH1 - - - UARTL1_TX/ UART2_CTS UART3_TX/ UART4_CTS UART5_TX/ UART6_CTS TIM1_CHIN CAN_RX
UART1_RX UART3_RX UART5_RX
PA5/AINS SPI1_SCK TIM2_ETR TIM2_CH1 - - - - - UART1_RX/ | UART2_RTS | UART3_RX/ | UART4_RTS | UARTS_RX/ | UART6_RTS TIM1_CH2 CAN_TX
UART1_TX UART3_TX UART5_TX
PA6/AIN6 SPI1_MISO TIM3_CH1 TIM2_CH2 - - TIM16 CMO_TXEV COMP1_OUT UART1_CTS UARTZ_TX/ UART3_CTS UART4_TX/ UART5_CTS UART6_TX/ TIM1_CH2N CAN_RX
_CH1 UART2_RX UART4_RX UART6_RX
PA7/AIN7 SPI1_MOSI TIM3_CH2 RCC_MCO TIM2_CH3 TIM14_CH1 | - CMO_TXEV | - UART1_RTS | UART2_RX/ | UART3_RTS | UART4_RX/ | UARTS_RTS | UART6_RX/ | TIM1_CH3 CAN_TX
UART2_TX UART4_TX UART6_TX
PAS RCC_MCO - - CMO_TXEV - - - - UARTL1_TX/ UART2_CTS UART3_TX/ UART4_CTS UART5_TX/ UART6_CTS TIM1_CH1 CAN_RX
UART1_RX UART3_RX UART5_RX
PA9 TIM15_BKIN TIM2_ETR TIM2_CH1 - 12C1_SCL/I12 RCC_ - - UART1_RX/ UART2_RTS UART3_RX/ UART4_RTS UART5_RX/ UART6_RTS TIM1_CHIN CAN_TX
C1_SDA MCO UART1_TX UART3_TX UART5_TX
PA10 - - EXT_TRIG TIM2_CH2 |2C1_SDA/ | Trace - - UART1_CTS UARTZ_TX/ UART3_CTS UART4_TX/ UART5_CTS UART6_TX/ TIM1_CH2 CAN_RX
2C1_SCL _TX UART2_RX UART4_RX UART6_RX
PA11 CMO_TXEV UART1_CTS TIM2_CH3 - - - - - UART1_RTS UARTZ_RX/ UART3_RTS UART4_RX/ UARTS5_RTS UART6_RX/ TIM1_CH2N CAN_TX
UART2_TX UART4_TX UART6_TX
PA12 CMO_TXEV UART1_RTS TIM2_CH4 - - - - UARTl_TX/ UART2_CTS UART3_TX/ UART4_CTS UARTS_TX/ UART6_CTS TIM1_CH3 CAN_RX
UART1_RX UART3_RX UARTS5_RX
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PA13_SWDIO | CMO_SWD IRTIM_IRO EXT_TRIG - - - - - UART1_RX/ | UART2_RTS | UART3_RX/ | UART4_RTS | UART5_RX/ | UART6_RTS | TIM1_CH3N | -
uT UART1_TX UART3_TX UART5_TX
PA14_SWCLK | CMO_SWCLK - - - - Trace | TIM1_ETR - UART1_TX/ | UART2_CTS | UART3_TX/ | UART4_CTS | UART5_TX/ | UART6_CTS | TIM1_CH4 -
_TX UART1_RX UART3_RX UARTS_RX
PA15 SPI1_NSS TIM2_ETR TIM2_CH1 CMO_TXEV | EXT_TRIG Trace | - - UART1_RX/ | UART2_RTS | UART3_RX/ | UART4_RTS | UART5_RX/ | UART6_RTS | TIM1_CH3N | CAN_TX
_TX UART1_TX UART3_TX UART5_TX
PBO/AINS CMO_TXEV TIM3_CH3 TIM2_CH4 - - - - - UART1_TX/ | UART2_CTS | UART3_TX/ | UART4_CTS | UART5_TX/ | UART6_CTS | TIM1_CH3N | -
UART1_RX UART3_RX UARTS_RX
PB1/AIN9 TIM14_CH1 TIM3_CH4 - - - Trace | COMP2_OU | COMP3_OUT | UARTI_RX/ | UART2_RTS | UART3_RX/ | UART4_RTS | UARTS_RX/ | UART6_RTS | TIM1_CH1 -
_TX T UART1_TX UART3_TX UART5_TX
PB2/ - TIM2_ETR TIM2_CH1 12C1_SMBA | - - - - UART1_CTS | UART2_TX/ | UART3_CTS | UART4_TX/ | UART5_CTS | UART6_TX/ | TIMI_CHIN | -
AIN1O UART2_RX UART4_RX UART6_RX
PB3 SPI1_SCK CMO_TXEV | TIM2_CH2 - - - - - UART1_CTS | UART2_TX/ | UART3_CTS | UART4_TX/ | UART5_CTS | UART6_TX/ | TIM1_CH1 CAN_RX
UART2_RX UART4_RX UART6_RX
PB4 SPI1_MISO TIM3_CH1 CMO_TXEV TIM2_CH3 TIM3_ETR - - - UART1_RTS | UART2_RX/ | UART3_RTS | UART4_RX/ | UART5_RTS | UART6_RX/ | TIMI_CHIN | CAN_TX
UART2_TX UART4_TX UART6_TX
PBS SPI1_MOSI TIM3_CH2 TIM16_BKIN 12C1_SMBA | TIM2_CH4 - - - UARTL_TX/ | UART2_RX/ | UART3_TX/ | UART4_RX/ | UART5_TX/ | UART6_RX/ | TIM1_CH2 CAN_RX
UART1_RX UART2_TX UART3_RX UART4_TX UARTS5_RX UART6_TX
PB6 - 12C1_SCL/12 | TIM16_CHIN - - - - - UART1_TX/ | UART2_CTS | UART3_TX/ | UART4_CTS | UART5_TX/ | UART6_CTS | TIMI_CH2N | CAN_TX
C1_SDA UART1_RX UART3_RX UARTS5_RX
PB7 - 12C1_SDA/I | TIM2_CH2 - EXT_TRIG - - COMP3_OUT | UART1_RX/ | UART2_RTS | UART3_RX/ | UART4_RTS | UART5_RX/ | UART6_RTS | TIM1_CH3 CAN_RX
2C1_SCL UART1_TX UART3_TX UART5_TX
PBS - 12C1_SCL/12 | TIM16_CH1 - - - - - UART1_RTS | UART2_RX/ | UART3_RTS | UART4_RX/ | UART5_RTS | UART6_RX/ | TIM1_CH3 CAN_RX
C1_SDA UART2_TX UART4_TX UART6_TX
PB9 IRTIM_IROUT | 12C1_SDA/I | - CMO_TXEV | - - - - UART1_RX/ | UART2_TX/ | UART3_RX/ | UART4_TX/ | UART5_RX/ | UART6_TX/ | TIM1_CH3N | CAN_TX
2C1_SCL UART1_TX UART2_RX UART3_TX UART4_RX UART5_TX UART6_RX
PB10/ - 12C1_SCL/12 | TIM2_CH2 - - - - - UART1_RTS | UART2_RX/ | UART3_RTS | UART4_RX/ | UART5_RTS | UART6_RX/ | TIM1_CH2 CAN_RX
AINIL C1_SDA UART2_TX UART4_TX UART6_TX
PB11/ CMO_TXEV 12C1_SDA/I | TIM2_CH3 - - - - - UART1_RX/ | UART2_RX/ | UART3_RX/ | UART4_RX/ | UART5_RX/ | UART6_RX/ | TIM1_CH2N | CAN_TX
AIN12 2C1_SCL UART1_TX UART2_TX UART3_TX UART4_TX UART5_TX UART6_TX
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PB12/AIN13 SPI1_NSS CMO_TXEV TIM2_CH1 TIM2_ETR - TIM15 | - COMP1_OUT | UART1_TX/ UART2_CTS UART3_TX/ UART4_CTS UARTS_TX/ UART6_CTS TIM1_CH3 CAN_RX
_BKIN UART1_RX UART3_RX UART5_RX
PB13/ SPI1_SCK - TIM2_CH2 - - - - COMP2_OUT | UART1_RX/ UART2_RTS UART3_RX/ UART4_RTS UARTS_RX/ UART6_RTS TIM1_CH3N | CAN_TX
UART1_TX UART3_TX UART5_TX
AIN14 — — —
PB14/ SPI1_MISO TIM15_CH1 TIM2_CH3 - - - TIM1_ETR COMP3_OUT UART1_CTS UART2_TX/ UART3_CTS UART4_TX/ UART5_CTS UART6_TX/U TIM1_CH4 -
AIN1S UART2_RX UART4_RX ART6_RX
PB15 SPI1_MOSI TIM15_CH2 TIM2_CH4 TIM15_CH1 - - - - UART1_RTS UARTZ_RX/ UART3_RTS UART4_RX/ UART5_RTS UART6_RX/ TIM1_BKIN -
N UART2_TX UART4_TX UART6_TX
PC12 - - - - - - TIM1_ETR - UARTL1_TX/ UART2_TX/ UART3_TX/ UART4_TX/ UART5_TX/ UART6_TX/ TIM1_CH4 -
UART1_RX UART2_RX UART3_RX UART4_RX UART5_RX UART6_RX
PC13 - - - - - - - - UART1_RX/ | UART2_RX/ | UART3_RX/ | UART4_RX/ | UARTS_RX/ | UART6_RX/ TIM1_BKIN | -
UART1_TX UART2_TX UART3_TX UART4_TX UART5_TX UART6_TX
PC14_0SC32_ - TIM2_ETR TIM2_CH1 - - - - - UARTl_TX/ UART2_CTS UART3_TX/ UART4_CTS UARTS_TX/ UART6_CTS TIM1_CH1 -
IN UART1_RX UART3_RX UART5_RX
PC15_0SC32_ | - - TIM2_CH4 - - Trace - - UART1_RX/ UART2_RTS UART3_RX/ UART4_RTS UARTS_RX/ UART6_RTS TIM1_CHIN | -
ouT _TX UART1_TX UART3_TX UART5_TX
PFO_OSC_IN - 12C1_SDA/I TIM2_CH1 TIM2_ETR - - - - UART1_CTS UART2_TX/ UART3_CTS UART4_TX/ UART5_CTS UART6_TX/ TIM1_CH2 -
2C1_SCL UART2_RX UART4_RX UART6_RX
PF1_OSC_OuUT - 12C1_SCL/12 TIM2_CH2 - - Trace - - UART1_RTS UART2_RX/ UART3_RTS UART4_RX/ UART5_RTS UART6_RX/ TIM1_CH2N -
C1_SDA _TX UART2_TX UART4_TX UART6_TX
PF6 - 12C1_SCL/12 - - - - TIM1_ETR - UART1_CTS UART2_TX/ UART3_CTS UART4_TX/ UART5_CTS UART6_TX/ TIM1_CH4 -
C1_SDA UART2_RX UART4_RX UART6_RX
PF7 - I2C1_SDA/ | - - EXT_TRIG - - - UART1_RTS UARTZ_RX/ UART3_RTS UART4_RX/ UART5_RTS UART6_RX/ TIM1_BKIN -
2C1_SCL UART2_TX UART4_TX UART6_TX
BOOTO-PF8 - - TIM2_CH3 TIM3_CH3 - Trace - - UART1_CTS UART2_TX/ UART3_CTS UART4_TX/ UART5_CTS UART6_TX/ TIM1_CH3N -
_TX UART2_RX UART4_RX UART6_RX
NRST_PF9 - - TIM2_CH3 - - - - - UART1_TX/ UART2_TX/ UART3_TX/ UART4_TX/ UART5_TX/ UART6_TX/ TIM1_BKIN -
UART1_RX UART2_RX UART3_RX UART4_RX UARTS5_RX UART6_RX
S s ST
(1). BEEREELSE, UART1/2/3/4/5/6 RTSCIR RX F0 TX S|BIThEEE #E, 12C1 tATSCIR SDA FA SCL S|BIThEE H ik,
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LQFP48 > 7mm x7mm, 0.5mm [f] FH 1) 5 3
5 A2
ol A4 b0.61BS<:
|
HHHHHHJHHHHH_H‘ Bs
=0 | O
EI—| BTM_E—MARK 7 11
| 2-@1.00+0.1 A0x0.10 DEPTH — -
- — ‘ [ 1T
| 1 o
S T0P ESWARK 2de00c00 T o Y T
—— 1
- — 1 — -
i I ?3513’1‘5828-%’ —
o - i 1 51&&_ g
HHHH\HHHH I
e o
b
X = bl _
43 __WITH PLATING
9 \i /fw—BASE METAL
. 7
"Z‘_b' SECTION A=A
Ll b SR AR
(L1)
& 7-1 LOFP48 &R~
% 7-1 LQFP48 RIS
#s B mm BA{i: inches ¥
=®/ME gRlE RAE =®/ME BRE RAE
A - - 1.600 - - 0.0630
Al 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571
b 0.18 - 0.27 0.0071 - 0.0106
b1 0.17 0.20 0.23 0.0067 0.0079 0.0091
c 0.13 - 0.18 0.0051 - 0.0071
cl 0.117 0.127 0.137 0.0046 0.0050 0.0054
D 8.80 9.00 9.20 0.3465 0.3543 0.3622
D1 6.90 7.00 7.10 0.2717 0.2756 0.2795
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FU S He iS4
s BAL: mm B{I: inches ¥
=/IME HAE =RAE =/ME EAEE mAE
E 8.80 9.00 9.20 0.3465 0.3543 0.3622
El 6.90 7.00 7.10 0.2717 0.2756 0.2795
e 0.40 0.50 0.60 0.0157 0.0197 0.0236
H 8.14 8.17 8.20 0.3205 0.3217 0.3228
L 0.50 - 0.70 0.0197 - 0.0276
L1 - 1.00 - - 0.0394 -
R1 0.08 - - 0.0031 - -
R2 0.08 - 0.20 0.0031 - 0.0079
S 0.2 - - 0.0079 - -
0 0° 3.5° 7° - - -
01 11° 12° 13° - - -
02 11° 12° 13° - - -
(1) TP A FIEUE 2 AT R Z R BUE R WAS B, IR RN )E 4 7.
7.1.2 LQFP44 #t3E
LQFP44 &y 10mm x10mm, 0.8mm [&]# [+ 2%
| bl
D1 A2
A3
0.58BS
HHAAAAAAARAR r
T
i VN ==
i '\\"’ ==
] S i
i BTM E-MARK i
o ggg#_‘&{JiO,iO D.70£0.05 0
Si= ==
TOP E-MARK |
] 7—¢7.80+0.10 0.10%p. |
i INDEX_¢1.2( —
1 . 0.20x0.10| DEPTH i
oo mim oY
(- )/ 1) L
Up2E
HHHHHHEHHHH , N -l
R bl (@020 L7
( ‘\W WITH PLATING
& £
},_: BASE METAL
SECTION A=A
_Z—BL ———F -
A1
&) &]010]
7-2 LQFP44 FER
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FUGE B HESH
= 7-2 LQFP44 FHERTEH
Hs BfL: mm B{I: inches ¥
=/ME B RME mAE =/ME BRE =AE

A - - 1.600 - - 0.0630
Al 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571
b 0.33 - 0.42 0.0130 - 0.0165
bl 0.32 0.35 0.38 0.0126 0.0138 0.0150
c 0.13 - 0.18 0.0051 - 0.0071
cl 0.117 0.127 0.137 0.0046 0.0050 0.0054
D 11.95 12.00 12.05 0.4705 0.4724 0.4744
D1 9.9 10.00 10.10 0.3898 0.3937 0.3976
E 11.95 12.00 12.05 0.4705 0.4724 0.4744
E1l 9.90 10.00 10.10 0.3898 0.3937 0.3976
e 0.70 0.80 0.90 0.0276 0.0315 0.0354
H 11.09 11.13 11.17 0.4366 0.4382 0.4398
L 0.53 - 0.70 0.0209 - 0.0276
L1 - 1.00 - - 0.0394 -
R1 - 0.15 - - 0.0059 -
R2 - 0.13 - - 0.0051 -
0 0° 3.5° 7° 0.0079 - -
01 11° 12° 13° - - -
02 11° 12° 13° - - -

(1) Ja~F AL BB 2 KT R 22K BB AT B, IR 2/ NS 4 AL

7.1.3 LQFP32 H#3&

LQFP32 SN 7mm x7mm, 0.8mm [8)FE [ 3%,
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(I E"foio“féRSEp% Lo 10
- 0
INDEX ¢ 801010
o 0.20£0.1D0 DEPTH 11
] ) | 1
I
% HeEBHE |
-7 -
& ‘5‘1/ b1
< E 5 I :\/\\\“\\\*\ WITH PLATING
5] . L
v I L
- SECTION A—A
' L fm
SO (& ]0.10]
& 7-3 LOFP32 &R~
% 7-3 LOFP32 HERT& %
®s | #fI: mm BAL: |
w=/ME sAE mAE =/ME R mAE
A - - 1.600 - - 0.0630
Al 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571
b 0.33 - 0.42 0.0130 - 0.0165
b1 0.32 0.35 0.38 0.0126 0.0138 0.0150
¢ 0.13 - 0.18 0.0051 - 0.0071
cl 0.117 0.127 0.137 0.0046 0.0050 0.0054
D 8.80 9.00 9.20 0.3465 0.3543 0.3622
D1 6.90 7.00 7.10 0.2717 0.2756 0.2795
E 8.80 9.00 9.20 0.3465 0.3543 0.3622
E1 6.90 7.00 7.10 0.2717 0.2756 0.2795
e 0.70 0.80 0.90 0.0276 0.0315 0.0354
H 8.14 8.17 8.20 0.3205 0.3217 0.3228
L 0.50 - 0.70 0.0197 - 0.0276
L1 - 1.00 - - 0.0394 -
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FU S He S
o= BA: mm BA{I: inches ¥
R/ME B RE BAE =/ME B1RME BAE
R1 0.08 0.0031 -
R2 0.08 0.20 0.0031 - 0.0079
S 0.20 0.0079 -
) 0° 3.5° 7° -
91 11° 12° 13° -
82 11° 12° 13° -
(1). ETHBEMMBERATNHERBEZEEE, HREE/NHSE 446
7.1.4 QFN32 #}3k
QFN32 N 5mm x5 mm, 0.5 mm [8]FE 33,
] D |
| ‘7 L%- K =
T Juuuuuuu
Q "B @
LASER MARK - e e O
PIN 1 I.D ) ]
| = faC
= | Y -
) d
D) D2 o
- - r
v 0 ﬂj Fil_ﬂ NNN—r
e —=—c1
DETAIL A TOP VIEW DJ L%% 0.100
BOTTOM VIEW
DETAIL A
& 7-4 QFN32 &R~
= 7-4 QFN32 HERTSH
o= &/IJVME (mm) HAE (mm) BAE (mm)
A 0.70 0.75 0.80
Al 0 0.02 0.05
A2 0.50 0.55 0.60
A3 0.20REF
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FUGE B HESH
s &/ME (mm) HAE (mm) =A{E (mm)
b 0.20 0.25 0.30
D 4,90 5.00 5.10
E 4.90 5.00 5.10
D2 3.10 3.20 3.30
E2 3.10 3.20 3.30
e 0.40 0.50 0.60
H 0.25REF
K 0.50REF
L 0.35 0.40 0.45
R 0.11 -
cl 0.08 -
c2 0.08 -
(1). REF: Reference, TRREE(E,
7.1.5 TSSOP24 $f%%
TSSOP24 J/y 7.8mm x4.4mm, 0.65mm [1]#f [ 3524
difdddddARdn]| &
R
ﬁ BASE METAL
- W PTG 43
)
1 SECTION B-B
7-5 TSSOP24 #}# R~ &
& 7-5 TSSOP24 $# R~t5#
= B{L: mm B inches
=/ME BRI mAE =/ME R SN
A 1.20 - - 0.0472
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FUGE B HESH

= B{L: mm B inches ¥

=/ME RME =AME =/IME BRE =RAE
Al 0.05 - 0.15 0.0020 - 0.0059
A2 0.80 0.90 1.00 0.0315 0.0354 0.0394
b 0.20 - 0.29 0.0079 - 0.0114
bl 0.19 0.22 0.25 0.0075 0.0087 0.0098
c 0.10 - 0.19 0.0039 - 0.0075
cl 0.10 0.13 0.15 0.0039 0.0051 0.0059
D 7.70 7.80 7.90 0.3031 0.3071 0.3110
E 6.20 6.40 6.60 0.2441 0.2520 0.2598
E1 4.30 4.40 4.50 0.1693 0.1732 0.1772
e 0.55 0.65 0.75 0.0217 0.0256 0.0295
L 0.45 0.60 0.75 0.0177 0.0236 0.0295
L1 - 1.00 - - 0.0394 -
L2 - 0.25 0.0000 0.0098 0.0000
R 0.09 - - 0.0035 - -
R1 0.09 - - 0.0035 - -
S 0.20 - - 0.0079 - -
5] 0° - 8° - - -
01 12° 14° 16° - - -
02 12° 14° 16° - - -
03 12° 14° 16° - - _

7.2 ZHER

22 E5 BALFE T LOGO+ARM LOGO. 7= M-S F/= itk 5. Hr, =it sl FRR.

*® 7-6 a5

it s AR

U RS ] REEA, Fn 1 240K 21 4
552 f 3 LTAF B

4 M5 AL FF AR, i 18 AL )
% 6. 7 8 LLFRF PR B 5 15 =Ar
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EES BRS ZES #ix
LQFP32 HK32ASPINO20K8T7 fi LQFP32 HEH =R 5K
g UE ZR, Bk
HK32ASPINO20K8T7-TR Gl W “Ke3” .
HK32ASPINO21K8T7 bt
HK32ASPIN0O21K8T7-TR i riy
HK32ASPINO22K8T7 bt
HK32ASPIN022K8T7-TR i riy
QFN32 HK32ASPIN022K8U7 bt -
HK32ASPIN022K8U7-TR i riy
TSSOP24 HK32ASPINO20E8P7 E -
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WA F ARETE
9 JERETE

A = Hrziik

ADC Analog-to-Digital Converter W 7 o 5

AHB Advanced High-Performance Bus ERE R R 2

APB Advanced Peripheral Bus PANEERSN5S

AWU Auto-Wakeup H 3 i

CRC Cyclic Redundancy Check TER LR IS

css Clock Security System b R G

CTS Clear to Send THBR R I%

DMA Direct Memory Access BB )

EXTI Extended Interrupts and Events Controller Hp T AN T ) A

GPIO General Purpose Input Output T8 A N

HSE High Speed External (Clock Signal) RSN (R85 5

12C Inter-Integrated Circuit 12C A2k

12S Inter-IC Sound 12S SZk

IWDG Independent Watchdog BSLE T4

LSl Low-Speed Internal (Clock Signal) RIENT (B8ES)

MCU Microcontroller Unit Tl i BT

MSPS Million Samples Per Second B JTUCEFRE

NVIC Nested Vectored Interrupt Controller B 2 T sl 2

PDR Power-Down Reset LY =K DA

PGA Programmable Gain Amplifier B IR 1Y 25 UK 2

PLL Phase Locked Loop A

POR Power-On Reset FHEAL

PPM Parts per Million HAMZ—

PWM Pulse Width Modulation Jok e 1R )

RCC Reset and Clock Control RVAE s

RISC Reduced Instruction Set Computing KRR 2RI E L

RTS Request to Send R K IE
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WL Fr AT
HE = R HEA
SPI Serial Peripheral Interface HATAME R
SRAM Static Random Access Memory BR A BENLA it 2%
SWD Serial Wire Debug AT AR
USART Universal Synchronous Asynchronous Receiver Transmitter B EL Rk S
WWDG Window Watchdog wWIETH
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