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o JRRITFLIM
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A TSCRY N B P i R BN HK32MO060 R 4150 Fr o
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kR HHA &7 ER

0.99 2022/09/07 Alpha WA KA

1.0 2023/07/04 B VR R AR

1.1 2023/07/17 HH T “4.2205HBUKAE (OPAMP) H#E”

1.2 2023/09/15 1. F¥H T “4.220BHBOKEE (OPAMP) J5ik” FRIHESSEL
2. HEHT “e.6 5IHEH (AF) ThAEE” 1 cCOMP_OUT HIfE ..
3. HEIE T ASCrh H AR N IR )
4, TEHT “4.2.18 DAC 4R E4E” .

13 2023/11/27 1. FHT “7.1.1QFN32 3357 F1 “7.1.3 QFN48 357 it R~ 548k,
2. BT “3.2 fFfELSHLET” FR Option bytes itk
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FUBLE: Fr Hx
H3x

L THTTT coevetee ettt bbbt Attt a e s s e e s ettt s s e s e enaes 1
2 TZEBABEIZ oottt s st ettt et e s st a et snns 2
2.0 FEIIRETE oottt 2

2.2 B HEZR ettt 5

B I BN e et 7
3L ZERAEE oot 7

B2 AT BRI ¢ttt 8

3.3 FF B RR oottt ettt a ettt 8

. T R o =T RPNt 8

3.3.2 THEL SRAM ..ottt ettt 8
BUAEHELTTZE oot 8

3.5 HLTFHETERR <ottt 9

BB ARIIEEIE TN oottt 9

3.7 B e e 9
370 BRI e e et 9

3.7.2 FETE I oottt ettt 10

3.8 T B TS AR <ottt ettt ettt 10

3.9 GPIO cooorveeeeveeeeee ettt 11
310 SYSCFG ovrvveeoveeeeveeeseseesssasesssessssssssssssssssessssesssses st sss s s s s s s s 11
3.1 BOOE BN .ottt 11
312 DIVIA oo 11
313 FFHT G ZEAE oottt 12
33,1 NVIC et eesesesssesssesessssesss e sss s ss s ss e ssss s as st ssssees s s sseessssesss s ssensssenens 12

30132 EXTlouteeeteceeeeeeessssesessssessssessssse s s ssssessssses s ss e s ssse s s s s s s ssessssses s s snnnees 12

304 THTTE T IH CIWDG) oot s sases s 12
315 E IR T IH CWWDG) oo ss s sases s 12
3.16 TEMTEF oottt bbbttt 13
3161 TEIZRTE T covvevereeie ettt ettt sttt 13

3.16.2 FHFHTE TR ovvrvereeiieiiesie ettt sttt sttt 13

3.16.3 FEARTE T BR oottt ettt et st sttt st a s 13
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B F H 3%
3.16.4 SYStEM TICK TEIT BF oottt ettt a st s st s st s s s st e sss s ssassnessaneas 14

.17 ADCicoooooereeeessiesessssse st 14
3171 PIEBBFE LR oot sttt sttt ss st 14
3.18 FHIRLLATAR (COMP) oottt bbb 14
319 JEFTTBRAF COPAMP) oottt s st ess sttt 14
3.20 HIHUIITEHLIE CEMACC)  oooureeemeeeseeeeseeesseeeseessssee s st st sss sttt sssessssessssenees 15
3.20 BRVEFIFE T TEBEITE (DVSQ)  woorveernereesseeeessesessssesessssssssssss st ssss s sssssssssss s ssssssssssssssssssssssssnes 15
322 12C JEZK oot 15
323 JHFH FEIDURUR AR CUART)  coooceeteeeseeeiseessseeesssessse st sss ettt 16
3.28 HRATAMBEFETT (SPI) oottt ettt 16
3125 RTC ovevtummieeeesssnesesssssseesssssss st s8R 8 888 16
3026 96 fI7 UID oottt 17
3.27 PHREIETT (DBG)  oreeeeeteeeeieeeseeeesee it ess et 17
B HITERETEFE covvoroeeeseeee sttt 18
B B RLATTBITE A covvoevvereseeseesese sttt sttt 18
801 FRPRFETERFVE oottt 18
8202 FEBRELTREFVE covvvoreeeeeese ettt 18
803 FEBRIEIEIRFVE <oovvooeee ettt 18

8.2 TAEB I oottt s 19
B.2. 1 HHERE TAEZRAE oottt 19
8.2.2 BOR FPE oottt 19
8.2.3 L/ T HLIZAIEFME oottt 20
B.2.8 PIEBBFEHLLIE oovvooeeeveoes s ssssss sttt 20
8.2.5 TAFETREFE coovvoeereees sttt 20
8.2.6 HMHTEE CHSED BFETRFYE (oot 22
8.2.7 AMEBAKIE (LSED BFAIEENE ooooooee ettt 22
4.2.8 BT CHSD BFEIAFVE (oot 23
4.2.9 PIFEIE (LSD) BFBIEME Looooooe sttt 24
8.2.10 PLLAFE oottt 24
8.2.10 FIash FEABBEEETE oottt 24
821210 FNGIHHIEFYE oo 24
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FUNRAES Fr H 3%
4.2.13 10 FHIBIIHEEYE oottt 25

4.2.14 NRST SALETFHIEFTE <ooooeoeeeeese sttt 25

8215 TIM FHELRFEEE oottt 25

4.2.16 HHUIITE B ITE (EMACC) HFVE (oot 26

8,217 ADC HFETE coovooeee s 26

8.2.18 DAC T3 EBFEETE covvovveeeee ettt 28

4.2.19 HLJE LIRS (COMP) HETE oo 29

4220 IBETHREE COPAMP) HEVE ooooooe sttt 29

5 BT HLEK ..ottt sttt s SRS R R R E R R sttt 31
B8 GIFHITE SLurverneeeseieseesseesse st sss st st s st s8R RRE Rt seen 32
6.1 QFN3B2 F 2 oottt 32

6.2 LAFP32 FH 2 oottt 33

6.3 QFNAS FZE oottt 34

6.4 LAFPAS T ..ottt 35

6.5 B EFIEITTIHITE Moottt bbbttt 35
6.6 SIHIEFH CAF) THHETR oot 39

T AFZE R oo 41
T L BB UST s s b 41

T L QFN32 FFZE ottt 41

712 LAFP32 FHE oottt 42

713 QFNAS FFZE oottt 43

T 1A LQFPAS oottt 44

T2 ZLEI B ottt 46
720 QFN32 FFEEZZE oottt 46

7.2.2 LAFP32 FFBELZE ..ottt 46

7.2.3 QFNAS FIZELLZE oottt 47

7.2.4 LOFPAS FHHELZE ...ttt sttt 47

B T B L e 48
8L T TARA oottt 48

8.2 TT T oS 48

O ZMETE <.vvovvveeves st 49
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L0 T I ettt ettt e e et e e et e ettt e et e e ee et e et et e A e et e et et e e et et et et e e e e et et eeee e e e e et et ee et e et e e eeatnneens 51
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U He ®igr

1 f&j4¢

ACHEN HK32MO060 Z A1 HIBHE T . HK32M060 R 41505 Fr & VI 17 i o8 Fr BRI R A TR
AT RIS R Mcu 8, BELLNELS.

e HK32MO060K8U7 (QFN32 %f%%)
e HK32MO060K8T7 (LQFP32 H}%%)
e HK32M060C8U7 (QFN48 %f%)
e HK32MO060C8T7 (LQFP48 Ff%%)
P ATLLER (HK32M060 HI -~ FME), it —=2 Tz R 518 M Di6e.
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RS F 7 AR

&z

2 P2 R

HK32M060 FRF1J&—3KflH ARM® Cortex®-MO 1%, SRV H BF L F— AL 3% ) S35 ik B o
(EMACC) [HNLIREN LS, s LAESIZE A1k 48MHz, 4 E 64Kbyte Flash Al 8Kbyte SRAM.

HK32MO060 P & 1 4™ 16 {7 m e iy 2% (3L 3 B% PWM fiith, 1X 3 BRI A RRIEX B AN D). 14
32 LB ER &S 1A 16 FLEEHER FAT 1 A 16 (L FEASE R 35

HK32MO060 B 1 ANAi 5 1) RTC, SZHErmIENIhGEE, v DB R IER 1T, il i i A s .

HK32MO060 PN B Bl IR 4E: 1 4> 12 £7 ADC CWUER [RIR) SR A%, DA% 10 NMMEGEE). 34
RIS BB EE (i PGA BER). 4 ML (M DAC #H ELAgs 11PE ). 1 AN F R /4sii /R R E A
HL# (POR/PDR/BOR) Fll 1 MW ZH L (ilid /N ADC KA E]) .

HK32MO060 FRHIJE. 1. NRST LAAMEFTA 51 I#AT LLAE Dy GPIO. Ahi 10 siAh B il s 7251 B
P2 RN s, SRAUSATRER 15| IR

HK32MO060 SZHFE 4t Flash S5 R, WM SCRFUI E WL R Flash A 0% o

HK32MO060 P B Z Fud S He11: 2 5 1 UART. 1 #%=% SPIL 1 12C.

HK32MO060 B T LERRILTT 7 ig BTt (DVSQ), & T BCLE AL TR B A sk g [ 4 0 =5 14 )
VAR

HK32MO060 SCHFHEHR (Sleep) HMFHL (Stop) MRIIFEME, &GRS AR TIFEE RE R IR -

HF A X E M, HK32MO060 45 51iE AT BLDC/PMSM FELAILIT) 77 i /FOC IR 245 il S5 R F -

e HBITH
o kAWML
o JEHINL
o HFE
o JHIBEHL
o MR
o KE
o M
o I
2.1 7= e
e CPUWH

ARM?® Cortex®-MO

I B A . 48MHz

24 i, System Tick 5€ I} 2%
o TAFHEVEH

FOEEIR (FHE Vop): 2.2V~5.5V
o TAFIRSEVEM: -40°C~+105°C
o U TEH

24710 (Run)

2MmA@5V@8MHz
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RS F 77 A

7.6MA@5V@48MHz
o MEHRELI (Sleep)
0.8mA@5V@40kHz
1.7mA@5V@8MHz
4.7mA@5V@48MHz
o fEHLEIL (Stop)
IEH# (Normal): 0.35mA@5V@40kHz
{KIh#EH 8 (Low-Power): 8.83uA@5V@40kHz
o fPfEE
° 64 Kbyte Flash
CPU AT 24MHz I, SCHF 0 Z5 47 8 45 AV 7] Flash.
Flash BAAEHE 22 /7 DRe, 7l 200l BB B ORG FE ORI
SCRF Flash £7Aifi (045 2 a3, v By 1k Flash 2552 BB .
8Kbyte SRAM
o IN4h
o AMEEENEF (HSE): 4~32MHz
o AMHIER B (LSED: 32.768kHz
o P NEEERE (HSD: 8/12/48MHz
o FPKIERTBE (LSD: 40kHz
o PLLI%f: 1~48MHz
o GPIO AMTHI NI Bl 5~30MHz
o Hfr
ANERE IR AL (NRST 5D
br S R S K A
WAkt (wwbe 841
MSE Tk (wbG E A7)
o HIJRE (L (POR/PDR/BOR)
o BHMEAL (SW EAD
o RIFEEHEALL
e GPIO %1
o WRFIZ 44 4> GPIO i
e 1/ DMA =il &%
o iy 5 ANIEIE, WIEEEANE IE R
o FFETIM. SPI. 12C. UART. ADC %% Fh &Mk fih &
o H¥mEfEHEN
2 % UART
o 1#%12C
1MHz /400kHz/100kHz & =X
FEFENUEE (Stop) T, SCHFEHE e e g
o 1 PrmiE SPI
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RS F

5 18Mbps f&%iiH %
o ENEE
1/~ 16 AL AL E HEZOE R & (TIM1)
3 % PWM Hir, 4 PWM R G ASKEFRSE X B AN
SCRPAMAVE IS 5 0 42 DA S 3 b e 2 i S 5 M 4
SCRE CC1~CC6 JHIE % A E AU i fil & ADC
2 NI E I 2
14> 32 Al E R &8 (TIM2)
1/~ 16 A ER & (TIM3)
1/~ 16 AL EEAER & (TIM6)
o BREAIFIIEHEEIT (DVSQ)
SCRF 32 758 AR, T [R] £ 30 R AN R AL
SCRF 32 € RELERE T T
o HINLIEEEF T (EMACC)
X ¥F Cordic i85, HTIERZITE
¥ Clarke. Park Flljx Park iz %
YFF SVPWM
CHE 1 s LR AR @ TE  (Trace)
o B LS
1/~ 12 A XU KR SAR ADC (5% 10 B AMETEADME 5 5 A\l 1)
12 Sy e
I i A . IMSPS
AP RAEORRR 570, A [F)— I 206 P AME 5 2047 KA
SCRF 4 AT EABIAT 1 AN A5 5
SCRFE SRS DR
SRR FLBA A1 i 1 % i D e
TR A JE (TIM1_TRGO. TIM1_CCx. GPIO #iy N3 445)
SCREH R A Hh 2 UCR AL P 35 D e
LS P36 TE R 4 R A AR
NEZHHE
PN 2 2 v T H I FE 3] ADC BBk i
4 N A
LRSI S % B R ] R B MBS S5, tn]>k B NS 8 {7 DAC
EL A R tH TR D e e I 25 0 A0 4
3 MEHIR A
I ONGERCIE Y
JROK 5 Ffan 45 5 AT LR JE R AT A8 21 ADC ISR A TE
e 96 AN H UID AR
AR 515 Fi i 4% 8
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RS F 7 AR

o BUEEAHAIE
e CPU IREFH R
o SWD N
o ARM’ CoreSight™ i 41/ (ROM-Table. DWT # BPU)

o HEX DBGMCU il¥E gy (RINFEBIA T Bash]. AN Bhdah] . i A PR ER B
BN

o H[EEM:
o AT HBM5500V/CDM2000V/LU250mA 225 M

2.2 BF—BFE

F 2-1 HK32M060 ZFIms Fr it

F=ERtEE HK32MO060K8U7 HK32MO060K8T7 HK32M060C8U7 HK32MO060C8T7
GPIO 28 28 44 44
HE QFN32 LQFP32 QFN48 LQFP48
TieE 2.2V~5.5V
TERE -40°C ~ +105°C
= Flash(Kbyte) 64
ik
s | SRAM(Kbyte) 8
CPU | A% Cortex®-MO0

ER{3TES 48 MHz
DMA N1 GBIEHD 14 (58I
ERHERE/ 1
FrEHELT (DVSQ)
B EB LSI 40 kHz
e AIEB HSI 8 MHz /12 MHz /48 MHz

PLL B4 SCHF

SR HSE 4~32 MHz

SR LSE ANSZHE 32.768 kHz
E | SREE 14 (16 1) : TIM1
;; B ERTES 14 (3247 : TIM2

14 (16 1) : TIM3

EARERTER 14 (16 i) = TIM6

f& 5 RTC 1AL 32 ALt ds CRITEARDIFERL N Fig 7))

System Tick ERTES | 1

MIIEIA 1

(IWDG)
BOEIA 1
(WWDG)

B | UART 2
f[L 12C 1
% SPI 1
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RS F -
PR HK32MO60K8U7 HK32MO60K8T7 HK32M060C8U7 HK32MO060C8T7
ADC | ADC M8 (SMERIE | 1 (8) 1 (100

PUBIEHD
RS W%
ADC $5#IR % 1MSPS
ADC & [E 12 A
B ELLER (comP) 4
ZERAZE (OPAMP) 3
EHMmERET (EMACO) |1
96 {i UID 1
FEALFT A ©2023 SRYITT MU 4 AR R A A A 6
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RS F EEN 4

3 ThEEN A
3.1 ZHER

NI EE L 64Kbyte [ Flash, FH T A7 HUFE T R -

ARM’ Cortex’-MO ALBE 25 /& 1k A3 32 i RISC AbBHAS, $& (o i) v 51 e AN ST HE R v I R GE i L
ZRI A N BB Cortex®-MO 1%L, BILE 5 HTA ) ARM T HANEASHEA .

DL HK32MO060C8T7 A, %Rz M ThEEAE R -

Cortex- MOSLEE38 B/ FHEH ST DMA AR ST
@48 MHz (pvsQ) (5iEiH) (EMACC)
¥ f y t P f
[ AHB % 256 HE @48 MHz ]
v v ¥ v '
GPIoED SRAM ROmME 96{ZUID I BT
(8 Koyte) 3 32 M RIRSE Cortex VORFER
s memse || |[_EEER
™ Y o/ 12/a8Va s PUFT st %
(64 Kbyte) 40 kHz P EEpLSI _TGE&
GPIOSMEB NS $ ERSTERER
o TR R
APBEZZ@48MHz
ARSI RGARNE ERIZR (Timer) BB
(VOLTAGE_DIV)
EFER (Run) EBEENS (M) 5 PWMIEEL (FFEX)
et ~5% PWMEH (BTER)
{ ) ShEBeh 16155 ~e! PWMITE3 (HTEX)
- g LT AR -
L r ] - SEINIBI/IR H ER PWM -
- 3BPWMEMAE .
-ETROMIRIAN ENBMEES
e SMBRIEESHA T mymnen
O atumreE | s BRERIS (Tv2) H
|- BEeMbpstriEE | — 3 - 32fiiH R H2
< UART BE + 16415558 Hs
|- Rt U N | VT | —| s L in) L/ RS R PWMIEEA
| BENERE | omn ] a [_mwos ] - ARSI/ R PWM R
SN T 1 - ETROMIBRAZ SN -~ -
I — ’ EARRE (TM3) LSO
777777777777777777777777 I 16t i
}/. ey N RTC - 16fI 8RR :;
|- B 18MbpstEHEE -SATHEE -AL/ETHESR -
|- 4 16HAF K TR -20{ 54 - 4B/ R PWM WMt
B 55 TR Pl - ALRFFISECFAEf: - ETROMIBB R I EREMRIES
! [
|- st TiR T R e e —,
|- IECRCIRIE .
: - 160 R
- S FMotorolatfiz, 16lTRE
{ TR - BLEREER
T ME/NCRE
i 100Kpbs /400Kbps /1M b i,
|- B AR v
|- B TR SR 26
|- sk L [
|- ECRCKHE
- SHESMBusTRE At
L MCUHURIAR

3-1 HK32M060C8T7 I EEHER
3-1 BYIRAR
(1). 1Y 48 S|BPET S IR SN EMIRIRRT 4 LSE,
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R o N
0x4001_7FFF i 0x4800_17FF
' REE
/ 0x4800_0C00
RER / 0x4800_0800 epioc Are
0x4800_0400 GPIO B
0x4001_6000 “’;‘ 0x4800_0000 GPIO A ]
Sxa001 500 OPAMP 0x4003_03FF DVsQ h
40015800 DB{G l\écu i 0x4003_0000 e
R / 0x4002_8400
0x4001_5000 OXFFFF_FFFF { » EMACC
0x4001_4C00 l2c1 | 0x4002_8000
0x4001_4800 comp RE ’
- [=7] \
APB29  44001_4400 RE "\ OXEO10_0000
TIM3 -
0x4001_4000 \ Cortex-M0 i
1RE RAsME | REE
0x4001_3800 0xE0Q0_0000 AHB
— OXDFRF_FFFF |
0x4001_3400 - o
0x4001_3000 RER rE
TIM1 0x6000_0000
0:4001.2€00 {REZ OXSFFF_FFFE 0x4002_2400
0x4001_2800 \ ~
0x4001_2400 UART2 shE 0x4002_2000 Flash
oxa001 0800 RE 0x4000_0000 0x4002_1400 RE
= XTI OX3FFF_FFFF / SRS RCC
040010400 0x4002_1000 e
/ 5]
L oxa001_o000 SYSCFG — — SRAM 0x4002_0400 s
4000, 7400 1R 0x2000_0000 N 0x4002_0000 -
xa0o0— PWR OX1FFF_FFFF \
/ e OX3FFF_FFFF
0x4000_7000 / N B
) CoPE 0x2000_2000 G
oxo006 0000 | 0x2000_1FFF
1R i \ 8-Kbyte SRAM
,,,,,,,, 0x2000_0000
; | OXIFFF_FFFF R
/ ! Ox1FFF_F900
0x4000_3€00 P i OKIFFFFBFF [ oo e toc
oo 300 ,. i 0
B i/ \
APB1<  0x4000_3400 RE 4 0x0801_0000 ReE
0x4000_3000 WG 4 0x0800_FFFF 3-Kbyte
. / 4 4 52 (1)
X000 2000 WWDG | ox0800_Fa00 | BRGETRERE
= R \ 0x0800_F3FF
0x4000_1800 / {
g UART1 i 61-Kbyte
0x4000_1400 / |
TIM6 i = FlashX
0140001000 RTC i SRR
0x4000_0C00 = i - (258
0x4000_0400 E i 0x0001_0000
0x4000_0000 ADC | \ iRiEBootiLE A
} FEF lashs}
R X
"""" 0x0000_0000

3-2 HK32MO60C8T7 75 fi% BERh st
3-2 BYiER:

(1). 64Kbyte Flash £13& 61Kbyte E Flash X#1 3Kbyte RZFMEX . 3Kbyte REEFMX B ATAERAPRBEBRX. HixFRE
REEEX, MWAFNXE 61kbyte BIE Flash XA T EHIEFHE.

3.3 7FfifdR

3.3.1 Flash

ZRANE W EIL 64 Kbyte 1 Flash, HT1AHRE /7 FI%dE . 64Kbyte Flash E45 61Kbyte F
Flash [X f1 3Kbyte RGTEMEIX . 3Kbyte R GAEAE X AT FHAE A ACHG [X o

JEIT Flash #2583 ) A AE 2 A&, AT S B A IB A 2 7F 64 Kbyte 25 [H] P I BE 5 o
3.3.2 A & SRAM

ZARIE T A SR 8Kbyte SRAM, SCHFT FFHIF IR S Ui . CPU fE LAE S5 4 A I EAT PRk
BT, BEREI AL K2 HON A Ko

3.4 it TR

e Vpp=2.2~55V: APEEHYEALE (TC Vear), Voo BHINE A BB 7 IR . 1/0 5] BHAN N 3 HL s
WAL .
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F RS Fr HRENH
*  Vopa=2.2~55V: Vopa BN ADC. HEJE ELIE 2% Ko is UK 28 S A4 3 7 A i o

WA : Voo Fl Vooa T PIEBIESEE —C

3.5 FERIETES

SHNE EBEENA (POR), HHEEN (PDR) FMKRJEES. (BOR) HM. 44t B KiAF] 2.2V i,
ARGEIREIEH TAE. 24 Voo/Vooa T T 18 B HIFRAZ HLIE Veor/Veor I, REGRFFANE AR, MAFINEE
PrELEE . FEHAMR], RIEEANL (BOR) MBS RFF ARG, BHIFHEIFHEEEZIEEMN Veor BIME. X
2511 BOR W}, HLJEAL HL HHPOR/PDR M5,

3.6 K IhFEREL=
S P MR 2R L

o HEHR (Sleep) #Ex: RA CPU fF1k, Py AMBEAL T ARIRZS I WI A A 26 v Wy /2 A1 b e i
CPU.

o =N (Stop) FEz: FELRFF SRAM RIZFAF 8 WA E RITEH T, AEHUE AT DLUIE B AR A H
REVHAE. 7NV, WA RTA R B OC A1, PLL. HSI A HSE FR3% 28 8% 5C 1. AT LLdE Lk
fE—HCE K EXTI S 58 McU M HLEE e i, EXTI A 5 AT LU 16 MR 1/0 2 —.
12C BEUSCEIEJS, TTKEF MCU M Stop 15 R iE

3.7 5L
3.7.1 ARG EM

5T RCC_CSR %47 88 IO EALAR S ML LA, R G05 (ks S M pi 25 1 I S S i Aotk ds . L o
S A ROC_CSR bR AS 2547 8 o 52 4R b 2 R R0 4 B S U

VDD

B

BiRE L
SB[ ] R Rah
NRST
] _ ——RF TR AR S
< - —— WWDG £ 1
eSS — woe ’E%l
- (Fhaous) BHEMN

RIFEEEE (L

1

0

GPIO PC7IfiE

NRST_IOEN[15:0]

3-3 EfifES
MRA NI — SRR, P E— ARG AL
e NRST 5|l RS (AMBEAD
o IETITFTRAIEAL
o HOFEIMHZLIE (WwDG E141)
o MSIETIMIFEZ L (IWDG E AL
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F RS Fr HRENH

o HVEEN (EHEN/EBEEN/RIEEA)

o BMEALL (SW EALD: JHITKF Cortex™-MO H W HE A A7 4% il ZF A7 2% FF A1) SYSRESETREQ £i7

B, "SRR

o (RINFEEHEAL

MR VRS AL A, A HAb R S A IR R & AE T NRST 51, IEEE A R R LS. BN
% 24 [ 2 7E sk 0x00000004 . O NI EAIE S (BREEIEEALLLAN) & 7E NRST 5| b5 o fik
MR A BMRIERE— N W ESE AR AR B 270 40ps KPP ZERT o 24 NRST 5 I R A=A A58 B AL, ¥
FEA ALK
3.7.2 HEE AL

ML AR —FHAE R AR, AR

o L H/HHEEA (POR/PDR)

e RIEEAL (BOR)

S NEER T AL (POR) /M ELS (PDR) HMK. ZHERIEALT TIERES, DMEIER
AR 2.2V IS IEH TAE. 24 Vop /T POR/PDR BB N, MCU ¥iw S A7, JC 3518 FH AN & A7 FL ik o

ot N EREE R T REE AL (BOR) HL% . BOR IEIHERIAAAT Y, ik e {6 ff POR/PDR Maf% .
FH P AT PABC B MCU 3 10075 BT gm FE LASE BE A1 2% 1E BOR IhEE -

3.8 BT BT 80

-

NNNNN

05c32_0UT 32.768KHz [ISE o1
RTC

05C32_IN 1srose ©

1

AHB APB1
Prescaler Prescaler
/1,2,4..512 HAK | /124816

HsloN-
RCC_CFGRA

TCLK SEL[L0

osc_our 4-32MHz HSE
oscIN HSE OSC

TIM capture

MMMMMMM couput [ McOPRE |
mMco
[m, Nodaans €] [ swsax

:
PC6 HSI_REFCLK

3-4 Ft§hiR
LEEiHER: {¥ LQFP48 F0 QFN48 $H3E 7 #¢ LSE.
an FEFTR, HSI48 Fll ADCCLK KJET[F] — AN i AN 48MHz N iR % . Kk, f#H HSI48
B, ADCCLK B 8BS, ANAERE 37 A — ANt Bh I 5 71 LR R ThEE .
PRAAE BB IR RGBT B (SYSCLK) 1E RN cPU TAER 8. NIRRT 2% H 1 48MHz BEh & 45
BRJG I HSI A A S HIERIA RGN b . HSI/HSE RI{EA PLL BT B2 SA 4 N, BRI il &8
PLL, RERCE H B FE M RFEIBIER,

FRALT A ©2023 RN T HUGE B AR &K R A 10
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PN RGN B R T 2 R EE, ONR P EREE TR, RIE. 2R TAERI, DURNE AR
AR RGN

o HMEEERER (HSE): 4~32MHz

o HMHIERBF (LSED: 32.768kHz

o FEERER (HSI: 8/12/48MHz

o AMREER B (LSD: 40kHz

e  PLLHS#H: 48MHz (F K{H)

e GPIO /MTHINETER: 5~30MHz

AHB 2B, APB Ik IFIE BRI R AT I J LN A R EL E . AHB BRI i =i B B AR A IA 48MHz,
APB 35 (1) 55t i 4 AT 2R AT ik 48MHz.

I8P 224 R 40 (Clock security system, CSS) BJ LAMGIN HSE A1 LSE MR, FForfa Il 21w i U] 4 b
b/

3.9 GPIO

A GPIO SIAATR] UL ARG B i . G BT A G52, Bl D Bt ershg
Thghi . 2% GPIO 51 JIAS S B sUBHU RIS AT . T GPIO 5B K HIIEL e /1. 727 22
MIEOLR, 1/0 SIRIRISN s DR w] LAUEE — MR E IR BUE , AR R AME DL N RN 1/0 A7
FEAE

3.10 SYSCFG
ZRINECAAE ARG EFF 8. AAREEHSRNFEEINREW R :
o {EERS 10 M LA HEZER 12¢ PRI (Fast Mode Plus ).
o HBLATAEAE AR BIACAD R LA X I
o EHERF GPIO LIS KT
o ETTIM3_CHA i NEEBLT 2 LSI. HSI. LSE %55 5.
o EHINE— LIS St E) 10 TR
o MENHIEL (84 DAC),

3.11 Boot &=,
FEJR BN, E 25 A Tk 8 LR — M B 28582
e MH/" Flash H%&
o MNRGAHESHE
H 2B T AT RGufrfgds+, 7TLUEIS UARTL (PC8/PCY), XI Flash HFi4mfs .

3.12 DMA

FLIRAF ARV P2 48 (DMAD DA 5T SN BE 5 A7 fik 2 2 18] BURAT it 4 2 470 45 22 18] 1Y) el 5000 A o
Kt M HE DO i R 2 H AR HhE, £7 cPU 35, Rk cPU 5 E 2R IR BT R .

SRR T 14> DMA f2Hil 85 . DMA $2 i 884 BEK H T — D Z MM UG G K. DMA ilH —4
frh e & 5 A BEANA] 19 DMA TS0 K

*  DMA I 5 ALK AT AC B iHIE -

o CREANEIE R R MBI i R AR, ] AR

o UFHEMEMTEEL

FEASUT A ©2023 SR YIRS Fr 5 RBIFR A IR A 11
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U He DIREN 44
e HHFTIM1/2/3. SPI1. UART1/2. 12C1 il ADC [¥] DMA i R it .

3.13 Hir 554

3.13.1 NVIC

&z

Z AR MCU N B IE T 2 IWEslEE (NVIC), BB b2 1A 22 ANl b P indE Chads 16 4
Cortex™-MO ML) Fl 4 AN Se . 1B DL /) (0 v 7 A SR 42 44 R V% 1) v B B D) e
o AN NVIC BENS SLHILR LR 1) Hh 7 i 7 Ak 2
o IR N DI B REHE N
o RVFHINTH R AL
o AbFEM BRI B E A S G W
o RN REEEE T AR
o HENMRAFAEH GRS
o hWRREIN BEMKE, JoFEEIME 2 TT
3.13.2 EXTI
P R RS CEXTD A58 B R D WAk 1a) cPU fay i (R iE oK, 1) rp 4 1) 2 A
H I SR, T F YR BT MR K
FRAE b /A Al R I R BRI B, PR EXTI 20 92 RilUAVE AT ECE EXTI (A RRATEC EXTI) A
RS E EXTI CRRIFRMEE EXTD. [ EXTI KA EA-w bk, ACTAEEEHE, T MU s i
N
o WRFZIX 22 ANFHE/ IR
22 AP EXTI 28
il R W b T BT B VR AT
AT I Wk S AL bR
Al A R ik, S
1 AR[E & EXTI 2%
o TR W/ A L S AT R A fih O AN R
o LIk R FEAR T APB2 B B EE AN RS S .

3.14 M52 F 1M (IWDG)

MSTE 1 B — AN N BT ) 40kHz B RC TR 25 (LSD #EAERF 8, 5 —> 12 [k Zes il —
N8 ALHITI A Higs . T iZ RCIRG e ML T X8, FTLLE T EENAE R NiE1T. IWDG TR A1
SIS A BB [ o B B2 7 PRV A PP AR S A, SRS, T LA A B
IR EE T AR, 12 Eds vl A iR 2 .

I C B IWDG_WINR - A78%, IWDG 1] TAELE & A,

3.15 §OF&E 1 (WWDG)

OB TN — A 7 G HBR s . SR T R A B TR, SN AT R
G I BN B T RN IRS, LA SR A T T ThAE . R, M T
LR

FEASUT A ©2023 SR YIRS Fr 5 RBIFR A IR A 12
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3.16 EnT 28
AT MCU B4E N i b I 28, WA PR 38, —ANEAEN 28, N IR U
FT

-

*® 31 ERRRINEEE X

E:Sid) ERRREMR | WHER | AR MoRAE | DMA | EZ2R | HERR/ Bib
L= . WK BN pgms |
FRGER A | TIML 16 fi | MENG. . NG/ | 1765536 | fF f 3 3
EAERES | TIM2 32 fir B BhUR. ILYE/ENE | 1765536 H xI 4 X
TIM3 16 {7 | BRIE. BUE. ER¥E/HL | 1765536 | A 5 4 7
BAER S | TIM6 16 fi | B 1765536 | L x x x
3.16.1 R E R 8%

Z AR MCU B — A € I 38 TIM1L,

TIM1 75 2% 8 I 28 1] DA AE BA 6 ANIEIE ) =40 PWM KR AESS, B AT DL SR 52 808 e i 2% . TIM1
A =AM ETE v DU T

o AR

o L

o A PWM G ERH JLXF AR D

o HJikiri

o HAHAPWM it CRFREFF vl FE X Hd AT RED o

FPUER S E DN 16 AW AUER SR, B EEAE NS R AME NI BEN 16 iz PWM K4
AT, FERE R AR AASIEE S (0~100% ). T 538 FH 52 B8 16 P SR A R RN R 2 ThREAH R, (Rl
F 2k 8 I PT LIE I E B AR E R DD e S 08 P e i AR R R, SRALRDD B A R T AR

TR E I 28 HAA SR AR RS A Dy Re A e 2y (OB AL ThRg,  wT N H T B pLAE ] .

FEPHARE T, TR T DL R &

3.16.2 JE FH e i 2%

Z 5 MCU R T BAR 2 N iE e 8% .

e TIM2 F1TIM3

TIM2 3 FH e i 28355 T —A 32 7 H 2h 85 b 18 /8 o A s fl— A 16 AL Fi s Aids . TIM3 il HH e i) 2%
HF—A 16 £7 @B EI B /AR A —A 16 AT H8% . TIM2 AT TIM3 i 4 NhoriEE. X
SUIE TE T N Jm 3R/ H Ee e . PWML B Rk AR A

TIM2 A1 TIM3 3 FH e i) 28 nl i e i 28 BE 2 Th e 5 TIML S s e i 28 U 5] CAE, 42 4tFED
PR TNRE . TIM2 Al TIM3 2 0] P24 3007 /) DMA 53K . TIM2 A1 TIM3 RERSALFE IERE (ME &) Smias(s
T, WEEAEE 1 B 3 NERRNAR IS s . IR, B v gk g .

3.16.3 ZEA B R 2%

Z AR MCU B — N A E R 2% TIM6.

TIM6 FEASE S 832§ > 16 {7 HEhE B GG T B — A 16 A Fipids. EIRuHEAT, Hit
HAS TR -

FEASUT A ©2023 SR YIRS Fr 5 RBIFR A IR A 13
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WU DIREN 44
3.16.4 System Tick SERT £%

System Tick JEW 28 T H THAE RS, WIEN—MrAERER T 508y . B BA DU REME.

o 24 frIEk T EES

o HMEIIAE

o UUPHER N O BF, REFAE— AT

o AT B
3.17 ADC

W 1A 12 A7 R/ i e ds (ADC) BiE, BAA 21K 10 MHMTIEE A 6 A4S P EEiE . A
T A/D FEHRTAE AR FEER. (RN R AR AR 2 R kAT

o 12 fusrEEE.

e ADC 4 Ak %] 24MHz, ADC #4#idi & ik 1MSPS.

o PMMSLIRAEOREFEIC, PSRRI IR T A 14 ML B k.

e ADC 3 Ff DMA #1E.

o RIGMIBAFIECE, SCEF 4 MRS RERAZIAN 1 ASIEREAS .

o BB AR, SCRERER R, XUBCRARARE, SREER AR BK .

o RIGFPEALE, FAPASIATECE 0-3 Hfhd, HrrE A i .

o BTG RFAAAE, HANBIEA H OHOLE R AT, TR AT

o HIEFFHMURFE, FOVERREIE AR R R EAR A HAMEIE, W] UM ISR R i A\
IR A RO AE Z D AR SRR

o HURE HETNEE, WTLAKS ADC B Hn 9 EE 5 iOE RIEUMEREAT LLEL
o HdETHIThAE, BT TRt AT BE AL P
o filk (Trig) EMACE, WIHCEEMALS S A LG e — B 8] f 5 5) ADC # 4t.

o HEBIEHIENEE (TIM1) FEEHEREE (TIM2/3) PAA R FA4 AT DAZE N &53%8: 31 ADC )3
hfihk#s, LMk A/D Hif,

3.17.1 A¥ S HE

WHESE L (Vreenr) N ADC #2487 — M@ CisBEnE) ikt

3.18 B L HEEER (comP)

KZGIE N EIAMEIIFELL %8 COMP1. COMP2. COMP3 fil COMP4. X PUAN Lb i 22 7] 43 | FH /B
BRST B, AT e I R Al

XA #s T R T -

o ZERUIDUE Bk R M IIE R MCU .

. EEmEMEE,

o SRR PWM B A R P, AR L B
3.19 BHBKES (OPAMP)

PR T 3 MNBEBURE CRCRMR “iEit™. eI L L/ESE Standalone. Follower. PGA =##
R

BRI AR, AT A B, AT DA R S5t B SR A B, 34 R AR 8 iy A\ B N R ADC AT

FEASUT A ©2023 SR YIRS Fr 5 RBIFR A IR A 14
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3.20 HHLIEE T (EMACC)

EMLINE R (EMACC) W H T l#id #43% x m 4% (Field Oriented Control, FOC) FLyE$EHI| I E IR
T HENL. EMACC A] DUIE LIRS A2 5, BRI A EE Y, FEHab cpu SR,
TEAIFI ) CPU ARSI R, n] DASZHRE B =y 1 HATL A% ORI 2 = DK B A

A SCREXT AN FOC B CPU #E 3 K2 ]2 512 11 Cordic I8 Clarke 28 #t. Park &8k, Jx
Park ZZHt. PID HiEHIG. SVPWM BEERIEATIEAL . FH P %I las b i1 @ HLF S, @it EMACC AL
W TTIEE 2 5, SRR (SVPWM) HITH . A\B\C M PWM 5 EESE, ML
FOC Sk ] .

A E — AN ERE ERES (EMACC_TRACE), SERRA— MR (1) i & e . 78 LR il 72
HHEE SIS AT, IR EMACC BIEE S8, 1Rt 4 DT HT R P B R, E
THALIA .

23t EMACC BT AN B RE, BCR A KIETR T

3.21 BREAGT A THEHEIT (DVsQ)

432 A1JFJ7 (Division and square root, DVSQ) it 5 8030 # DL R4k

o SCHRF 32 AT SEL (SDIV) MITLFFSHEBRIE (UDIV), 332 fiffJiigf.
FE[RI—BZ, DVSQ THEHIGA BE A I SCREBRVEFIFT g B, R A i H —HAT .
32 O 5 /R S AR E IS S5 A, T (RN SR ER AN 4 Hi o 5 BUAH B K 35 A7 8%
FRi2a 5S04 MOD #:14E .

o  EFFSEHE, LB RGBSR EIT e H .

o MUKW, BAWBRTER 2 FIE .

o BHIARYEE HAE A A R .

o SEEFBRFT A WA H AP

3.22 12C M2

ZAS MCU 1 14 12C B2k, Befe TAET 2 EMMMR, SCRERPRHERE A (& 100kHZ) . R
AR (B 400kHZ) FEEPLE R (B E 1IMHZ).

12C #24it 7 SMBUS2.0 F1 PMBUSL.1 [ 4. ARP B /1. FEMHLEZENML. A4 CRC (PEC) 4R/
I6E . AEIIGAE . ALERT B B,

12C B — AL T CPU I it b, X RE 12C FIZE HbHE DT RIS A5 KL (Stop) REFMEEE MCU .

+F 3-2 120 #t
12C 1% 12C1
/A SCHF
EEXINS:M SCHF
Tt R /7 PR A 5 SCHF
7/10 £ hEAR SCHE
IRy SCHF
HIFEH SCRF
IS o 42 fi SR

FRALT A ©2023 RN T HUGE B AR &K R A 15
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WU Fr DR 4
12C $¥14% 12C1
A AL SCHF
DMA &4 SCHF
B AL DU 2% SCHF
SMBUS2.0 T
PMBUS1.1 T
VAN SCHF
NGRS SCHF

3.23 A RPWRE (UART)

BHNEE 2 NMEHRS W A% (UART1/UART2), FOE/(Z % & alis 6Mbit/s. & Heft 7 %t
RS485DE 155 . ZACPEEHB AN, PR 2R XU T d S R S A3 B . UART #2100 BUfdE ] DMA #2128 .

< 3-3 UART $5%

UART #R=/H5 1% UART1/UART2
EIETE S 7/8/9 fir
DMA &4 SCHF

EZ LS L STl SR

B XU TS SCRF

RS232 MR ASFF

RS485 UXZ) & e S

3.24 HATHMEEED (SPI)

ARSI MCU il &RZ 1A SPHEH, SCRFMAM IR EXC AT E A SPLAMfEH] 3 47
Ty gas A 8 M AR, SRR E Y 4 (L% 16 A .

R 3-4 SPI %4
SPI 4514 SPI1
T CRC 55 SR
RX/TX FIFO &R
NSS Jik i 5 SCFF
TR SCRF
DMA f&46 SR

3.25 RTC

RTC BA —HiESHa1T fih-Eds, nl CLEIE A S (L 8P ohae, &5 A W ek b I A0FD R T DR (3%
AT SRR G A R YED .

RTC KB B 4P vl 7E HSE/32. LSE B3 LSI FHik#E. RTC BA— 32 M dmfE it 8ias, B & ek
FEAT 25 FH AT CAEAT K B TE] 0 & 3 ELP=AE M Bh S . RTCH —A 20 A B T4 401 28 FH T 72 A i) SR 4
MNPk RN LSE Jf HAME 32.768 kHz filR, Tl A 27 A7 23 BC BN OXZFFF I, 477248 —AN 1 #P KA ]
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3.26 96 fif UID

96 A7FIFEEME— B RN (UID) AT LRI S 2% S R0 TAT & —UUIC A, CEATA[E I N #02 nE
—. AP AREEEE DN TR IR, % 96 7 UID AfLALLFTT (8 fin). k5 (16 fir)
BE AT (32 60D NEALFTIER. 96 AL UID IEH T

o FRIEANRFAS (BN USB 7455 515 ml  HoAt i) 3 S D

o HERVENTERS. R4S INAERT, Kk uiD 5B Ska M, 1R AUE AR N A7 it 3%
WAt

o TSR AN 2R
3.27 Hid#EED (DBG)

Wik ARM [ SWI-DP #2110, 1] PASZELH 472k SWDIO/SWCLK iz 1 .

FEASUT A ©2023 SR YIRS Fr 5 RBIFR A IR A 17
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RS F

-

HUTERETR AR

4 S PEREIRAR
4.1 BRLENHEE

RABIE B R EFZHT IEJHI/E TT1E -

JEE:

o IBTIFES LA ERMIEFTE L LHEF BRI T8/

o BHRHIRAFEEFEEF4-1 £F4-3, BHRAXFEEFFEFH LS KA MERIFT

o KANEIIFERAZEET

4.1.1 R PR F IR

SERMIE BT 1 o

BEF>

* 4-1 IRPREESFIE
55 biz:puy 5/MVE RAE BfL
Voo-Vss AN L E (AL Vooa AT Voo) -0.3 5.5 Vv
Vin 1R A A s 03 5.5
[Vssx = Vss| AN [ 51 A 2 TR ) R 2 50 mv
4.1.2 tRIR L FAFHE
R 4-2 IRPREB AT
s i:py BEXE L
Ivop 223 Voo/Vooa LR IR CHLR R @ 105 mA
Ivss 280 Vs HUZR DR R (UL HE FR DD () 105
lio AR 1/0 ANFEi 51 B L fr) i L B L 60
720 1/0 A 51 B _Lf) e i AL 60
linuein) (2) G EREN R @) -5/+0
Zlnpeing A 1/0 ANzl 51 B RS E N R @ -25/+0

(1). FrBERYEIRE (Voo, Vooa) FAth (Vss, Vssa) SIBIARIRKRIEIERIIMNR AT EENMEE RS L.

(2). REVEANRRS FHIFFRRBIEEE.
(3). & Vin>Voo B, B—NERIENER; & Vn<VssBt, B—NMREVENER, FANBRES T BT RETER.

(4)

YL /o OFEBAENERES, Yiven BRAEAERENERRS K EENEREIEEXEZF.

4.1.3 HRIRE R

= 4-3 R IRIBEFE
s ETipesy B/IME =AE B
Tste fitg 7108 P 3 -55 130 °C

FRALT A ©2023 RN T HUGE B AR &K R A
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R A5 A H U R A
s R w=/ME RAE BL
T WK RE -55 130 °C
4.2 THESH
4.2.1 #EFETIE%MH
* 44 HEITIEEH
= iR =IME =N | B
frew PR AHB IR - 48 MHz
fecuka PR APBL I b4 - 48
frce N APB2 FFEH AR - 48
Vop FrifE TAEHE 2.2 5.5 v
Vreep (1 R TAE R 2.2 5.5 v
T TAERE -40 105 °C
(1). Vrere ATRMET Voo, fBI3A: Voo=4.2V, Veerp=3.3V; Vpo=3.3V, Vrerp=2.5Vo
4.2.2 BOR Hfk
= 4-5 BOR4¥%
= 2 =LA RME | BBE @ HRKXE B
Veor(®) BOR HA il L P 3% £ (Voo b Jt | Veoro 2.34 242 2.46 v
ap)
(-40°C ~105°C) VBoR1 2.75 2.83 2.91
Vior2 3.24 3.29 3.35
VBoR3 3.66 3.72 3.81
VBoRa 4.07 4.15 4.26
VBoRs 4.45 4.58 4.71
VBors 4.87 4.97 5.29
VBor7 5.25 5.44 5.58
BOR Al HE-FIE#E (Voo T B& | Veoro 2.11 2.24 231
ap)
(-40°C~105°C) VBoR1 2.55 2.63 2.68
VBoR2 2.91 3.05 3.09
VBoR3 3.32 3.44 3.51
VBora 3.68 3.83 3.91
Viors 411 4.23 433
FRABUIT A ©2023 IRYITT RIS 4 A R A PR 7] 19
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RS F R
7S ¥ A BME | #EE | BEXE B
Vsors 4.51 4.61 471
VBory 4.79 5.02 5.12
VBORhyst BOR Jiff [l 150 400 mv
teorrsT(?) AE 25 ] - 10 us
(1) BOR {XU54% Voo.
(2) EIHRIE.
4.2.3 b/ TREARE
* 4-6 L/ THREMFE
sy BH £t &/ME #AE BAE B
Veorpor @ | RN | TR 167 1.92 2.16 v
A 1.85 2.08 235 v
VpoRhyst PDR i 1] 140 160 170 mv
trstrempo @) | AT A7 I (] 2 ms
(1) PDR #1 POR {XY4#= Voo
(2) WIHRIE.
4.2.4 NS HHEE
*® 47 NESEHERE
= S £ =/ME #AENE RAE B
VReFINT WIS EHIE | -40 ~105°C 08 v
4.2.5 TAREFAFE
* 4-8 LIEmimtF
s (BN 1 Vop=5V ¥ va
-40°C 25°C 105°C
Run #3 | SYSCLK= 48MHz; 7.35 7.63 7.89 mA
fiRE LsI, HARAMERM;
BT 10 BL & Jymibaas
M Flash HUH, Flash 3530 2 A543 8 1
SYSCLK= 8MHz; 1.9 2 3.7 mA
ERE LS, H ARSI
BT 10 Fit B o B
M Flash B, Flash 5250 0 AN% 4 1
R ©2023 IR AT F-He AR AR A PR A =) 20




WA H A PERETR AR
s (BN P Vop=5V ¥ va
-40°C 25°C 105°C
SYSCLK= 40kHz; 0.531 0.656 0.687 mA

FTAT 10 B B A LA
g LSI, HARIMEFRMA;
M Flash B, Flash 32H 0 AN&45 B 1.

Isleep1 Sleep #5301 | SYSCLK= 48MHz; 4.48 4.68 5.21 mA
AHB/APB JT /3

KW core I8P, BT AN
Fr 10 Be & 9 miBRAS s

SRAM. AMEEHE R FE

Isteep2 Sleep B3, 2 | SYSCLK= 8MHz; 1.59 1.67 1.81 mA
AHB/APB 13

FK M core WEl, AT A& KA
Frf 10 B & A s P

SRAM. AMEEE R EF

i JL s 1) - 1.63 - Ws

Isleep3 Sleep #5,3 | SYSCLK=40kHz; 753 808 938 HA
AHB/APB TT 3

K core W, BTE AN
Frf 10 B B A s A

SRAM. AMEERE R F

e L ) 1] - 83 - us

Istop Stop Bz, A B P45 1k, HSI. HSE $R3%5 %26k, | 300.5 353.2 487.8 HA
LSl YR as T Ia, BT AMs o Al 5

LDO DLIE® Ih#ERIZ1T 5
P 10 BB A AR
BAn AL AR CPU. SRAM. Pk

PE LR FF
M R () - 6.25 - Hs
ILpstop LowPower BT B h{E 1k, HSI. HSE R #s% M, 5.9 8.83 54.3 HA

Stop 1% LSI RFHBIT IR, I AN

LDO UMK Bh#ERE B 4T, BT sh Bk
[Zif

Fr A 10 BL B 9B A

A AF AR T CPUL SRAM. Ah il %K
P tRes

e L ) 1] - 57 - us
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4.2.6 SMEREE (HSE) Bfhddeid:

= 4-9 HSE BHih4EE

= 2 £ =/ME HAE BAE L
foscn P55 25 I AT 4 32 MHz
Re(2) St L P 1.1 MQ
Tstb cHse> (2) PR 2% 3 B[] Vss < Vin < Vop 0.7 1.8 ms
c 2 A PURE IR 12 pF
(Rs) M RR HL LAY
Iop Hse> @) HSE ¥ 3% 25 Th#E IE% LAE: Voo=3.3V, 400 A
CL=12pF
(1) RIHRIE;
(2) Tew ciso FEM HSE B BNENHI TR ESARAE S AURTE].
MCU P EFEERE 7 — A HSE TS It i i IR 57 LG, S0 P A S IR 77 FEL R G0 T 1
G | oscin Froe
I {1 %2 >
_ |8MHziERRE BEE
[I— e sl
! ICILT [Ij 0SC_ouT
B 4-1 HSE fa R iR IR %
MCU th 3 R OSC_IN HHEAA — M B {55, W55 2RI .
& 4-10 SMERRT RN AFME
7S BH &4 BME | HAME | RXE | B
fhise_ext FH P b e b A - 4 32 MHz
DuCy cHse> (@) 2 45 55 %
(1) BIHRIE.
4.2.7 SNFARTE (LSE) Bkt
# 4-11 LSE BY$h45ME (fie=32. 768 kHz)
7S BH &4 BME | HEE | RAE | B
Re® S LR 10 MQ
Tetb ase) @) PR 42 )5 B (] Vss < Vin< Voo 2000 ms

FEASUT A ©2023 SR YIRS Fr 5 RBIFR A IR A
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RO A A A b
s B 5 =/ME BAE ®XE gL
c HEFE SR A PO 12 pF
PR A5 R0 R T FL
oo ase) (M LSE TR % 2e ThiE I T /E: voo=3.3vV, 700 nA
CL=12pF (KM AGC)
(1) FIHRIE;
(2) Tu aso 38M LSE BEhEI5 IR E ST S HURTE]
MCU BB T —A LSE T it i PR 9IR % FELIG, o5 F A B R IR 4 2 FL 4 1
fLSE
IC:“ loscaz N 2
1T LT
10 Ma| 32768 kHz
] H i | RER
f | 1
I I r
L o Toscsz_ow
& 4-2 LSE faRimE IR HER S
MCU 32 FFil It 0SC32_IN EEH A — 85 5, BEME S ZRWT .
R 4-12 HMEMEIERT SN
s S 1 BME | BBME | RKXE | B
fLse ext A0 I b Y A R 32.768 kHz
DuCy ase) e 45 55 %
(1) EIHRIE.
4.2.8 WEREE (HSD B
= 4-13 HS| B4hddie
He S £ =®/ME aRIE BAE B
fusi®) Il 3 2% 48 MHz
DuCy s (1 | L 45 50 55 %
ACC siy PR w ks FH /% RCC_CR i fF et -1 1 %
TJ RHE Ta= -40 ~ +105°C 13 1.0
Tstb chispy 1) PRGBSI | Vss<ViN< Voo 8 11 us
Iop Hsiy ) PRV # h¥E 48MHz, Vop=5V 115 145 A

(1) WIHRIE.
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)3 A MR bR
4.2.9 NERIRE (LS Bhohidid:

R 4-14 LS| BHEhERiE

g
=
&4

= 2 S =/IME LAY BAE B
fisi I R - 40 kHz
Tewasy )| TR 5L RIS ] Vss < ViN < Voo - 50 150 us
oo asn @ | PR ae TG - 250 nA
(1) 'IHRIE.
4.2.10 PLL F#f%
& 4-15 PLL4FM
(oacy ¥ R/ME EAE RAE B
frun EPNDEE Pk 2 48 MHz
PN R e 45 50 55 %
fru_our B L S A 6 48 MHz
tLock A B[] - 60 150 s
(1) BIHRIE.
4.2.11 Flash 726 235tk
%+ 4-16 Flash FFHAES4F1E
= 2 &/ME #ANE RAE B
TrrOG EACYNE] 62 62 102 s
Terase TR BRI (] 100 100 200 ms
B R R ] 100 100 200 ms
IooproG FEHNHIR 8 mA
IbDERASE T/ BERR IR 9 mA
IpDREAD L @25MHz 3 mA
Neno 5 R 100 Tk
ther B LR A7 ] 10 o
4.2.12 10 N5 eIk
& 417 10 MNSIBE R
s | 5% £ R/ME HAVE BRAE L
Vin N TR Vop=3.3V 0.65*Vop v
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LY B HERE R bR
s | 3% £ /ME HRIE RAE By
ViL N Vop=3.3V 0.2*Vop v
Vikhys | BN HLSF Vop=3.3V 0.65*Vop v
Vithys | HIIG L Vop=3.3V 0.2*Vop v
Vhys it % fih kA% LR | Voo=3.3V 0.2*Vop mv

e
likg i NI LR Vbp=3.3V; 0<ViN<3.3V 5 nA
Vop=3.3V; ViN=5V 5 nA

Reu ok AREN ViN=Vss 33 kQ

Rep R oAz Vin=Vop 33 kQ

Ciot®) I/O 5l 2 10 pF
() BIHHRIE.
4.2.13 10 i 5] BV

& 4-18 10 31 ERAFE

15 | B S =/ME HARE BAE B

Vo By 4 v LT 2.4V £ Vop 5.5V 0.8*Vop v

Vo fiy HAAE LT 2.4V <Vop 5.5 V 0.2* Voo v
4.2.14 NRST AL R

NRST & AN AR T — A B raBE, AMEFT AR EAT AT A%, AT LAAME RC LS .
R 4-19 NRST 5B

7S BH &/IME HRIE RAE By

Thoise fICHLF 48 2 80 ns
4.2.15 TIM T+ ¥t

& 4-20 TIMT 451"

7S £ /ME RAE B

Fext CH1 Z CH3 (1 i 253 /1 ER i B A frimxcLe/2 MHz
(1) RIRIE, Frmax = 48MHz,

= 421 TIM2/3 454"

7S &4 &/ME BAME By

Fext CH1 Z CH4 [ i 253 71 i B A 22 frmxcuk/2 MHz
R ©2023 IR AT F-He AR AR A PR A =) 25



&z

=3

RS F

HUERESR bR

(1) iﬁi‘l"f%iﬁ, frmex = 48MHz,

4.2.16 BHLIME R T (EMACC) Hetk

T 4-22 EEHIIREHECH MRS

ERAN:E ADC B /MVE HAE | RKRE | B
48 MHz fanc = focuc/2 12 16 kHz
R 4-23 FOC #L BT B ALINIE 8 T R4k 4R 4 EE R X EE
M 51 BAE PIRARTH | SVPWM BFER B
RYiHEh: 48MHz 16.7 14 6.9 41.6 us
AR AT LD
RG] Bl 48MHz 16.7 2.4 3.6 26.8 us
Citf EMACC I FIALIZED
4.2.17 ADC %t
& 4-24 ADC #514

mA biz:py &4 =) i) PN L
Voo /:géﬁ)ﬁﬂa‘ﬁ%ﬁm L5 20 s 5s v
Vrerp ESHHE 2.0 5 5.5 Vv
VREFN HEHEHE 0 0 0 Vv
fanc ADC I B 0.3 12 24 MHz
fs (1) PR E fanc = 12MHz 0.857 MHz
frric (@) AN b AR fapc = 12 MHz 705 kHz

17 Cycles
VAN ey R YE VREFN Vrerp \%
Rai @) SR BT BiiES%H R 4-25 kQ
Rapc ) SKAETFF 5% HBE 2 kQ
Canc @ PREVSERRA 5 pF
Jitteranc ADC fifh R e e 5 1 Cycles
ts (@) SR BT[] fanc = 12MHz 1.5 239.5 Cycles
tcony (M SR ] CBFERFE | faoc = 12MHZ; 14 252 Cycles

B 1)) 12 fsr g%

(1) ®IHRIE.

(2) #EEEIXEIE ADC ERf. ENBIEFHFROER.
RARHMAES R ELAKXEHRE:
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&z

BUIBLES L A £

Ts

R < —R
AN fapc X Capc X In(2N+2) ape

Hep, N (##%R) BUEN 12,
RIFREIETF 1/4LSB (Least Significant Bit, LSB).

* 4-25 MAMBEIRmKAE (faoc=12 MHz)

SKHEREIHA Ts (Cycles) SRAERTIE] ts (us) BWANEfRAE (kQ)
1.5 0.125 0.577

7.5 1.6 10.8

13.5 1.125 21.1

28.5 2.375 46.9

41.5 3.458 69.3

555 4.625 933

715 5.958 120.8

2395 19.958 409.5

< 4-26 ADC B

= SH it &1 AE mAE ==L

ET BT RZED Vop=VRrerp=5V, - 13 LSB
faoc = 12 MHz,

EO s i 22 @) - 3

EG 925 15 70) : 5

ED o MR ZE @ - 2

EL R MR 2B - 3

(1) BAFAERE: IhrtiEmLSEREEHEZ BHNEXRE.

2) WBIRE: FRLRERSERERRZENRE.

(3) MH@RE: HREREERTSRERIMFEEZEHRE.

(4) WHLMIRE: IRLESEELEZBHRRRE.

(5) MOLMIRE: EMEMFITESLREXEZENREARE.
WA :

o ADC HBESTIEIANER: MIBEEEITEE (FEEHE) BMBIAGIBILFALER, FAZR
BEFEAE T — TR 5IBL BRI THERRAINE/Z . BN T BEEN BB B9 Fr 1R 5| L
WM—1EHFEZRE (5/BIxH).

o HEEMRET Vooar BHEFim/EE R AT X FF EEFHT ADC 14 5E
o HIERTFHMLER, KEL~FMi.
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F RS Fr A MR bR
LSB 4
EG
4095 - — — —— o,
4094 | —<d s :
4093 — @D—— — o |
|
= e
.7 | (1) SERRES SR
| (2) 3BFB4LHRph Lk
6 I (3) SERREEHRIAT B /48
N | gk
5 |
4 |
|
3 — d >— ED |
|
, s |
1 LSB IDEAL |
1 —
// I R
0 [ 17T 17T 17T 17T 17T 17T T T T°1 // 1T 1T 17T 1T 1T 171 =
Vsa 1 2 3 4 5 6 7 4093 4094 4095 4096  Vopa

4-3 ADC 5 EEHHE

Rapc!!) 126

I 1 pA WJ- et ds
VTt
=1 Capc!)
—_—

-
u |

VDD
% VT ST AR ADCHE e 32

[ 4-4 ADC HYBLAYZERER]
(1) Raoc FI Caoc 1E ] ADC F{IE W3 4-24,

Cparasitic Eﬁ‘éﬂ: PCB EE/%Q: (m(%?ﬁ*ﬁ%u PCB ﬁ%[ﬁi) jJDJ: pad EE%? (j(%] 7 pF)o JQJFEH{Eﬂ%’%B%
RS . T RN — 5, SR E IR faoce

ADC KFEM) PCB Wit#EdF: HHIR BRI 1% 18 5-1 #E4T. N T 0F ADC 385, 10 nF LR 2R HETF
EHMERZ, FHFRAREFEIESHE.

4.2.18 DAC 4} R 28K 1tk

F 4-27 DAC HEHB454

=i iR £ &=/ i) =K ==L
DAC T /& i 4L FL YR Y

Vop L - 5 5.5

Ro i H BT - - - - kQ

lout(® i HIR - - - - mA

(1) BIRIE.
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LY B RE SR bR
4.2.19 HEELEER (comp) ik
3 4-28 COMP #3514
U= iR £ =/ME HAME | RXE | B
Voo R, ALY AL 2.2 5 5.5 v
Veom fiy N LA B 0.2 5.3 v
Vit N R R IhFE () Bt 40 mV
EDIAE () Al 10.5
Vhy HELENES EELVA! 0 mV
EENAY) 10
447 3 20
lop LAE RDIFE (I3 B 1.405 2.81 3.74 HA
(VowmsVe BRI FIUIRE (i) R 222 38.55 42.42
Tay®) it AEIR FIIFE (gl ns
. e 28.67 42.81 79
zﬁizjﬁ: () Bt 1423 287.4 | 753.4
ig}j () B 30.62 57.8 72.13
gﬁfgz () Bt 206.5 597.2 849.8
(1) FIHRIE.
4.2.20 BHBKEE (OPAMP) Fitk
3R 4-29 OPAMP %314
5 iR £ =2\ R PN By
Voplt) AL, L R 2.7 5 5.5 Vv
Vour Bt L 0.2 Vopa-0.2 v
CMIR o N FLA 0 5.5 v
lioad it LR R1=100Q, Vpp=5V 6 mA
lq TARHR NS 1100 HA
@ TR FELI7 B 2.00 170.00 nA
Vos i N\ A B PR KHERT +15 mv
KeHE G +25 mV
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&z

=3

M H RS
=] i::3u £ = EAY =K B
CMRR@ LRI L 51 145 dB
PSRR() B IR ) L 41 70 109.4 dB
UGF FAAr 3 3 T 6 6.4 MHz
SR R (5%-95%) rising 5213 6.251 8.061 V/us

(5%-95%) falling 5.278 6.571 8.679
¢ AR AR 47.09 70.93 84.58 Deg
PGA gain PGA 135 EET AN 1 times

467 2 2

EEYAK] 5

41 4 8

447 5 10

447 6 14

L 7 16

EETDA] 20

(1) EHBITIEREISRIEE 2.7~5.5V 2 8, EMsMgTI/EBRETUET 2.7v;

(2) WIHRIE.
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SR R

Vcorels}

VDDA
VREFP
VREFP
T L
J_ LJ
—‘Io nF+ 1 uf ADC
r
LJ
i VREFN
VDD
VDD/VDDA 2
T VDD/VDDA PLL
r
L GPIO
100 nF + 10 pF
[ PVD
VSS/VSSA RC
PMU LDO
GAE:S)

CPU
PIER FEfifas

HFIMR

5-1 EBIRIEE
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&z

LML 51 X

6 5| e X

Z 2B T QFN32. LQFP32. QFN48 Fll LQFPA8 3, A A48 T % EH 38| e X,

6.1 QFN32 3
(@) ~ o
3 0 &L o
[a'
2 2 = 2
o o0 ™~ < n 0~ - o
(O] (@] (@) (@] O (@] O (@)
a [a [a a a. a. o [a
PC10/HSE_IN - ) ) i124| PB7
PC11/HSE_OUT |:23 pBE
VDD/VDDA |:22 PBS
VREFP 21| PB4
VREFN QFN32 E oE3
VSS/VSSA I:
19 | PB2
PA2 |:1s oBL
PA3 ) ) ) N\ [17] pa14
R EEERER S
~ g VSS
< n (o] ~ o0 (o)) o o
T £ 2 £ g = g E

6-1 QFN32 £fZE5|BIHES

FEASUT A ©2023 SR YIRS Fr 5 RBIFR A IR A 32



=
=
ﬁ#%\
5

)

5LHE X

LQFP32 $f 3

(22}
N

30| pc7/NRST
(29] pca
28] pc3
[27] rc2

32 | PC9/SWDIO
31 | PC8/SWCLK

E pC1

25 | PCO/BOOTO

PC10/HSE_IN | 1| @

PC11/HSE_OUT | 2
VDD/VDDA | 3

VREFP [ 4 LQFP32

VREFN 5
VSS/VSSA | 6
PA2 7

PA3 | 8

\

=]
<
<
o

pAS5 [ 10 |
PAG [ 11 |
pa7 [12 |
pag [ 13|
pA9 [ 14]
PA10 [ 15 |
pa13 [ 16]

[ 6-2 LQFP32 £f3E 5| BIHES

FEASUT A ©2023 SR YIRS Fr 5 RBIFR A IR A
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5LHE X

6.3 QFN48 3

z14ad
€74d

v1ad

sT4d
01008/02d
10d

?od

€2d

¥2d
1n07351/52d
NI"357/92d

1SYN/LDd

~

o (2]
< o0 o m

<

2 [3]1#] =] 3] =] (=] =] [=] =] (#] [5]

<

s

E PB11

E PB10

[34] pBo

[EE: PBS

[EZ: PB7

[Ez: PB6

[EE: PB5

[EE: PB4

[28] pB3

[27] pB2

[EE: PB1
[ 25| pBO

QFNA48

J ™~ vss

o - ~N
N N N

2]

n ~
- - -l

=] [=] =] =] =] [=] [=] [#] [=] [%] [~] =]

o

.

PC8/SWCLK | 1
PC9/SWDIO | 2
PC10/HSE_IN | 3

PC11/HSE_OUT | 4

VDD/VDDA | 5

vRerP | 6 ]
VREFN | 7 |
vss/vssa | 8 |

Pa0 | 9 |
pAL |10 |
PA2 |11 ]
PA3 |12

STVvd

vivd

€Tvd

1vd

TTVvd

0Tvd

6Vd

8vd

LVd

9vd

Svd

vvd

& 6-3 QFN48 £JZE5|BIHES

34

FEASUT A ©2023 SR YIRS Fr 5 RBIFR A IR A



A

LY SE X
6.4 LQFP48 %%
5
. Z 0O e
2 |.u| |.|.|| @}
z 2 4 3
R @ m <« m 8 o & 9 3 3 9
O ) (S} O @} (S} O ) [as] [aa] 2] o
a o a a o a a o (=9 a o a
] [=][#] [#][=] =] |=] [=][<] [#] [#] 5]
g
peg/sweik [1] @ [36] peu1
PC9/SWDIO [ 2 | 35 ] PB10
PC10/HSE_IN [ 3 | [34] peo
PC11/HSE_OUT [ 4 | 33 | PB8
vDD/VDDA [ 5 | 32| PB7
VREFP [ 6 | 31| PB6
VREFN [ 7| LQFP48 30| PBS
VSS/VSSA E E PB4
pao [ 2] 2] pe3
pat [0 7] e
a2 1] %] rer
pas [12] 25 | P8O

PA4 E

5]
-
n
<
o

PAG E

© N )
- Lol -
N [9)]
< < <
a o a

PA10 E

%]

[
—
—
<
o

PAL2 [21 |
PA13 [ 22|
PAL4 [ 23]
pAls [ 24 |

6-4 LQFP48 £%E 5| BIHES

6.5 F-HEERI5] e X

* o1 BERHSIMENX

= fe) = fe)
2 = 2 Iz | SIMEIR 51 | REBX | SIBIERTHhEE 5| BB N T g
R B A N s ]
5 % | 8 | S| (gumEmiyy | XE | HSVE
88 v
1 1 31 31 PC8/SWCLK I/0 FT CMO_SWCLK COMP1_INN1
(SWCLK) UART1_TX/UART1_RX EXTINS
ADC_EXT_TRIG
2 2 32 32 PC9/SWDIO I/0 FT CMO_SWDIO COMP2_INN1
(SwDIO) UART1_RX/UART1_TX EXTING
ADC_EXT_TRIG
3 3 1 1 PC10/HSE_IN I/0 - - HSE_IN
(PC10) COMP3_INN1
OPA3_INN1
EXTIN10
4 4 2 2 PC11/HSE_OUT | I/O - - HSE_OUT
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A

U He 5] 5E
5 o 5 o B A ok A
5 = 5 T | SIMEMR Sl | REX | SIMERIEE 5| BIE AN ThRE
5 | &8 | & | % | mmsmay RE  FSVE

- o) =

Be

(PC11) COMP4_INN1
OPA3_OUT2
EXTIN11

5 5 3 3 VDD/VDDA S - Hr 7 SR YRt H
6 6 4 4 VREFP S - S R AL H
7 7 5 5 VREFN S - 22 HL Y
8 8 6 6 VSS/VSSA S - BT AL
- 0 - 0 A S - B (ARSI 0 Ty QFN 285 B 3 ) Bl AR A
9 9 - - PAO /0 FT - CKI_4

ADC_INO
EXTINO
10 10 |- - PAL /0 FT - ADC_IN1
EXTIN
11 11 |7 7 PA2 I/O FT TIM3_CH1 ADC_IN2
COMP4_OUT OPA2_OUT1
EXTIN2
12 12 |8 8 PA3 I/0 FT COMP3_OUT ADC_IN3
OPA2_INN1
EXTIN3
13 13 |9 9 PA4 I/O FT COMP1_OUT CKI_1
ADC_IN4
EXTIN
14 14 10 10 PAS I/0 FT COMP2_OUT ADC_IN5
TRACE_TX DAC1_OUT
EXTINS
15 15 11 11 PAG /0 FT RCC_MCO ADC_IN6
COMP1_INP1
EXTING
16 16 12 12 PA7 /0 FT - ADC_IN7
OPA1_OUT1
COMP2_INP1
EXTIN7
17 17 13 13 PAS I/O FT RCC_MCO ADC_IN8
OPA1_INN1
COMP3_INP1
EXTINS
18 18 14 14 PA9 /O FT - ADC_IN9
COMP4_INP1
OPA1_INP2
OPA2_INP2
EXTIN9
WA il ©2023 YR DI T AFUBES A B AR R A TR 2 7 36




A

4

5LHE X

8td401

8YNJD

2€d401

ZENJD

SIE&FR
(BENEFOATH

oy
Be

E1l:
Eid]
W

=EX
¥ sv it
m

SIS MIhRE

S| BIBANTh&E
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15

15

PA10

I/0

FT

COMP1_INNO
COMP2_INNO
COMP3_INNO
COMP4_INNO
OPA3_INP1
EXTIN10

20

PA11

I/O

FT

OPA2_OUTO
OPA3_OUT1
EXTIN11

21

21

PA12

I/0

FT

OPA2_INNO
EXTIN12

22

22

16

16

PA13

I/0

FT

OPA1_INP1
OPA2_INP1
EXTIN13

23

23

17

17

PA14

I/0

FT

OPA1_PGA N
OPA2_PGA_N
COMP1_INPO
COMP2_INPO
COMP3_INPO
COMP4_INPO
OPA3_INPO
EXTIN14

24

24

PA15

I/O

FT

OPA1_OUTO
OPA3_OUTO
EXTIN15

25

25

PBO

I/O

FT

OPA1_INNO
OPA3_INNO
EXTINO

26

26

18

18

PB1

I/0

FT

OPA1_INPO
OPA2_INPO
EXTIN

27

27

19

19

PB2

I/0

FT

TIM1_CH3N
TIM1_CH1
TIM1_CHIN

EXTIN2

28

28

20

20

PB3

I/0

FT

TIM1_CH3
TIM1_CH2
TIM1_CH2N

EXTIN3

29

29

21

21

PB4

I/O

FT

TIM1_CH2N
TIM1_CH3
TIM1_CH3N

EXTIN4

30

30

22

22

PB5

I/0

FT

TIM1_CH2
TIM1_CHIN
TIM1_CH1

EXTINS
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A

4

5LHE X

8td401

8YNJD

2€d401

ZENJD

SIE&FR
(BENEFOATH
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Be
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W

=EX
¥ sv it
m

SIS MIhRE

S| BIBANTh&E
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23

23

PB6

I/0

FT

TIM1_CHIN
TIM1_CH2N
TIM1_CH2

EXTING

32

24

24

PB7

I/0

FT

TIM1_CH1
TIM1_CH3N
TIM1_CH3
RCC_MCO

EXTIN7

33

PB8

I/O

FT

TIM1_ETR

EXTINS

34

34

PB9

I/O

FT

TIM1_BKIN

EXTINS

35

35

PB10

I/0

FT

TIM1_CH1
TIM1_CH3
ADC_EXT_TRIG
SPI_CLK
UART2_RX/UART2_TX

EXTIN10

36

36

PB11

I/0

FT

TIM1_CH2
ADC_EXT_TRIG
SPI_CS
UART2_TX/UART2_RX

EXTIN11

37

37

PB12

I/0

FT

TIM1_CH1
TIM1_CH3
12C_SCL

UART2_DE

EXTIN12

38

38

PB13

I/0

FT

TIM1_CHIN
TIM1_CH3N
SPI_MISO
UART1_RX/UART1_TX

EXTIN13

39

39

PB14

I/O

FT

TIM1_CH2N
SPI_MOSI
UART1_TX/UART1_RX

EXTIN14

40

40

PB15

I/0

FT

TIM1_CH3N
TIM1_CHIN
12C_SDA
UART1_DE

EXTIN15

41

41

25

25

PCO/BOOTO
(PCO)

I/0

FT

TIM1_ETR
ADC_EXT_TRIG
TIM2_CH4

EXTINO

42

42

26

26

PC1

I/0

FT

TIM2_CH3
SPI_CLK

EXTIN1

43

43

27

27

PC2

I/0

FT

TIM2_CH2
TIM3_CH3
SPI_CS

EXTIN2

44

44

28

28

PC3

I/0

FT

TIM2_CH1

EXTIN3
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A

RS 1 B X
oy o o o = ok NS
2 2 | ] I 3mEm Sl | RFX | 3IMEMLEE S| MR
5 & | 8 8 | (muRmiy XE BV

sy (1) =
Be
TIM3_CH2
SPI_MISO
45 45 29 29 PC4 1/0 FT TIM3_CH1 CKI_3
SPI_MOSI OPA3_INP2
TRACE_TX EXTIN4
46 46 - - PC5/LSE_OUT I/0 - TIM3_CH2 LSE_OUT
(PC5) 12C_SCL EXTINS
47 47 - - PC6/LSE_IN I/0 - TIM3_CH3 LSE_IN
(PC6) 12C_SDA EXTING
48 48 30 30 PC7/NRST 1/0 FT TIM3_CH4 NRST
(PC7) EXTIN7
(1) 1 FRIIN, O FoRit, /0 FIRMA/HI, S TR IR,
T :
o BRI, ENELAEMENLE, B /0 ERIGEUBA .
o SIHIZEEIIEE, EEF “TIHER (AF) LEERT .
b
6.6 SIME M (AF) ThRER
% 62 3IWE AR
E: AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PC8 SWCLK ADC_EXT_TRIG UART1_TX
PC9 SWDIO ADC_EXT_TRIG UART1_RX
PC10
PC11
PAO-AINO
PA1-AIN1
PA2-AIN2 COMP4_OUT TIM3_CH1
PA3-AIN3 COMP3_0OUT
PA4-AIN4 COMP1_OUT
PA5-AINS COMP2_0OUT TRACE_TX
PA6-AIN6 RCC_MCO
PA7-AIN7
PA8-AIN8 RCC_MCO
PA9-AIN9
PA10
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FUGE B g1 e S
S| H AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA11 - - - . - N B )

PA12 - - - N - - - N

PA13 - - - - - B - N

PA14 - - - - - - - -

PA15 - - - - - . - N

PBO - - - - - - - -

PB1 - - - - - - - -

PB2 - - TIM1_CH3N TIM1_CH1 | TIM1_CHIN | - - -

PB3 - - TIM1_CH3 TIMI_CH2 | TIM1_CH2N | - - -

PB4 - - TIM1_CH2N TIMI1_CH3 | TIM1_CH3N | - - -

PB5 - - TIM1_CH2 TIM1_CHIN | TIM1_CH1 - - -

PB6 - - TIM1_CHIN TIM1_CH2N | TIM1_CH2 - - -

PB7 RCC_MCO - TIM1_CH1 TIM1_CH3N | TIM1_CH3 - - -

PB8 - - TIM1_ETR - - - - -

PB9 - - TIM1_BKIN - - - - -

PB10 - ADC_EXT_TRIG TIM1_CH3 TIMI_CH1 | - - UART2_RX SPI_CLK

PB11 - ADC_EXT_TRIG TIM1_CH2 TIMI_CH2 | - - UART2_TX SPI_CS

PB12 - - TIM1_CH1 TIM1_CH3 | - - UART2_DE 12¢C_scL

PB13 - - TIM1_CH3N TIM1_CHIN | - - UART1_RX SPI_MISO

PB14 - - TIM1_CH2N TIMI_CH2N | - - UART1_TX SPI_MOSI

PB15 - - TIM1_CHIN TIM1_CH3N | - - UART1_DE 12C_SDA

PCO - ADC_EXT_TRIG TIM1_ETR - TIM2_CH4 | - - -

PC1 - - - - TIM2_CH3 - - SPI_CLK

PC2 - - - - TIM2_CH2 | TIM3_CH3 - SPI_CS

PC3 - - - - TIM2_CH1 | TIM3_CH2 - SPI_MISO

PC4 - - - - - TIM3_CH1 | TRACE_TX SPI_MOSI

PC5 - - - - - TIM3_CH2 - 12C_scL

PC6 - - - - - TIM3_CH3 - 12C_SDA

PC7-NRST | - - - - - TIM3_CH4 | - -
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7.1 HFERF
7.1.1 QFN32 #H3E

QFN32 45 mm x5 mm, 0.5 mm [8]#E &35,

N )
I
. - UUUUUuUuUU
' @
LASER MARK ™ HJ ]
FPIN 1 |.D :} C
D | -
Ll
> | Y ]
-} ]
™ 02 -
> =t -
b AESENENNARANANN
.
DETAL 4 TOP_VIEW b= =
BOTTOM VIEW
DETAIL A
7-1 QFN32 2R~
%= 7-1 QFN32 SHERTESH
aa=s B /)ME (mm) HRME (mm) BAME(mm)
A 0.700 0.750 0.800
Al 0 0.020 0.050
A3 0.200 REF()
b 0.200 0.250 0.300
D 4.900 5.000 5.100
E 4.900 5.000 5.100
D2 3.300 3.400 3.500
E2 3.300 3.400 3.500
e 0.400 0.500 0.600
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U He HEESH
Faa=s B /ME(mm) HAYE (mm) = AME(mm)
H 0.350 REF()
L 0.300 0.400 0.500
(1) REF: Reference, FRRSE(E.
7.1.2 LQFP32 #dE
LQFP32 A 7mm x7mm, 0.8mm [a]{#H i3 2 .
. 5 A2
D1 @3 losiasc
|
alallililiali H’H |
I | g mn
H:<> ' -
BTM _E—-MARK
[:1]: 2—-91.00£0.10 0.i0£0.10 DEPTH :Uj
1 o |
— | —— Y T
| 125 T
(- ' 1]
INDEX 20.80+0.10
| AP | T 5{\ .
A i Hig 8 H o
Led bl{@oz0m
b
& <~ bl
o 3 WITH PLATING
fro ! O‘_!
p \i - 1\: %ASE METAL
i L /9 '
' SECTION A—A
L f@ _T_
(1) ]0.10

& 7-2 LQFP32 R~

& 7-2 LOFP32 HERTEH
S | &IME(mm) BRYE (mm) BAME(mm) & /|ME (inches) ® i AYE (inches) ® B A& (inches) @
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
[ 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
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FUGE B RS
= | &IME(mm) HAME (mm) B A{E(mm) & /JME (inches) @ B (inches) @) & A{E (inches) @
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
E1l 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 -

R1 0.08 - - 0.0031 - -
R2 0.08 - 0.20 0.0031 - 0.0079
S 0.20 - - 0.0079 - -
[S] 0° 3.5° 7° - - -
01 11° 12° 13° - - -
02 11° 12° 13° - - -

(1)

FETRHBMHBERNTNNZRBERELER, FREBENESG 4 L.
7.1.3 QFN48 33

QFN48 N 7 mm x 7 mm, 0.5 mm [A]FE 5355,
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b
DETAIL : "a” <

(A3)—
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D2

=K
[BRVRVIN,

uuuuuuy

E2

guoouuuUoyumy

ha
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o=
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=

[& 7-3 QFN48 FHE R~
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U He HEESH
3R 7-3 QFN48 £ R T2
TS | &mME(Mm) ERE (mm) = A{E(mm)
A 0.700 0.750 0.800
Al 0.000 0.020 0.050
A3 0.203 REF(®)
b 0.180 0.230 0.280
D 6.924 7.000 7.076
E 6.924 7.000 7.076
D2 5.300 5.400 5.500
E2 5.300 5.400 5.500
e 0.500 BSC()
L 0.350 0.450 0.550
K 0.200 - -
R 0.090 - -
(1) REF: Reference, RREEH.
(2) BSC: Basic spacing between centers, BlfLEAKREEE,
7.1.4 LQFP48 HH34
LQFP48 N 7mm x7mm, 0.5mm [8) 2 ()3 25
5 A2
D1 = lJc:.r51es<:
|
ihiliili %HHHHH_H B
=O 1 s
EI| BTM_E—MARK =
|| Z—@1.00£0.1 £0.10 DEPTH —
— — — -
o — R
=1 == e -
— — — - |
- — ' - -
— ,-J%Ei&'ﬁ%ﬁﬂ? i
| ) E — Eikh_ .
LSS
el b
b
X <2a bl
< 3 L _~WITH PLATING
q % W
9 N—BASE METAL
'Z“_i SECTION A—A
L]k E—
(L)
7-4 LQFP48 ¥R~
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WA H HASH
& 7-4 LOFPA8 HERTSH

M= | mMEMmmM) | BEE(mm) | FAE(mm) | &ME(inches) @ | BiEI{E(inches) @ | & K{E(inches)®
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
bl 0.17 0.20 0.23 0.0067 0.0079 0.0091
c 0.13 - 0.18 0.0051 - 0.0071
c1 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 0.40 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° - - _

062 11° 12° 13° - - -

(1)

T ABNHBERANNHERBERLSE, AREENSE 4 L.
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22 E{E B/EHE THUN LOGO+ARM LOGO. =ik S flp= itk 5. Hr, P=ia#ts il FR R,

*® 7-5 Fmitt Syt

it s LA

EERR A REFED, Bl 1 2% 21 4
2 F 3 L AF REEHE)

O R A AR, filtn 18 AR )
# 6. 7 M8 AT R B 5 1 e =

7.2.1 QFN32 32 H
Rk
HK32MO60K8U7 « |  j-pa=
31 XXXXXXXX — «
e

& 7-5 QFN32 HK32MO60K8U7 22E[ 75l

7.2.2 LQFP32 H L4 E]

a A

/ i b
@( ARM <l e
HK32MO60K8T7 *| s
51 11 XXXXXXXX ol
‘e

N\ //

& 7-6 LQFP32 HK32MOLOK8T7 22EN 75l
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XXX~
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3111 XXXXXXXX — “
SA
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8.1 i AH

HK 32 MO60 * 8§ * 7 XXX
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BN

i

FEERFHEF B

S E:

C=48H
{ K = 3250

F AFlashZE: 8 =64KByte

ESE T ilP T=LQFP
U=QFN

T1EBETEE: 7=-40C ~+105°C

xxx = B4RiZsR RS
RN : { -TR = 4R
ZTH = Z%(LQFPELQFN) /
&% (TSSOPELSOP)
& 8-1 JT5KHE
8.2 il Frud
* 81 FmiT&REsxR
ES B BiFRS 2B i
QFN32 HK32MO60K8U7 gl
QFN32 HK32MO60K8U7-TR iy
LQFP32 HK32MO60K8T7 Flie
LQFP32 HK32MOG60K8T7-TR it
QFN48 HK32MO060C8U7 Eiigs
QFN48 HK32MO060C8U7-TR s
LQFP48 HK32MO060C8T7 fide
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9 JERETE
5 27K G T
ADC Analog-to-Digital Converter TR T 1 28
AHB Advanced High-Performance Bus B E LR
APB Advanced Peripheral Bus A i 2
AWU Auto-Wakeup E Bl i
css Clock Security System 422 4 R 4
CTS Clear to Send THBR R IE
DMA Direct Memory Access BRI
EXTI Extended Interrupts and Events Controller o i A A o) 2%
GPIO General Purpose Input Output 38 A R N
HSE High Speed External (Clock Signal) RN (A EPES)
12C Inter-Integrated Circuit 12C B2k
128 Inter-IC Sound 12S SZk
IWDG Independent Watchdog PS4
LS Low-Speed Internal (Clock Signal) RIEAH (EES)
MCU Microcontroller Unit T i BT
MSPS Million Samples Per Second R E JTICRFE
NVIC Nested Vectored Interrupt Controller BELEE P 2
PDR Power-Down Reset AL
PGA Programmable Gain Amplifier A Y R R 1 25 TR 2%
PLL Phase Locked Loop AR
POR Power-On Reset oA
PPM Parts per Million HlinrzZ—
PWM Pulse Width Modulation Jik 5 ¥ il
RCC Reset and Clock Control S )
RISC Reduced Instruction Set Computing TR R SN
RTS Request to Send R K IE
SPI Serial Peripheral Interface HBATAMNAERE D
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RN Al
%5 E Rtk
SRAM Static Random Access Memory FEASBENIAF i 2
SWD Serial Wire Debug AT
UART Universal Asynchronous Receiver Transmitter AR S W R 2
WWDG Window Watchdog wIET M
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