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3L GERHEI] oottt 6

B2 AFAEREBIIT oottt 7

B33 B B ettt ARttt 7
IR 700 1 - 1 o 1RSSR 7

3.3.2 P SRAM ..ottt bbb 7

B M HEL T 2R ettt 7
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BB MIEIIFEEIR oottt 8
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3L FFT G A oottt 10
BULLL L NVIC oot 10
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3141 FZLTEIT 2% oottt ettt st 11
3142 JEFH T T B vt eee ettt sttt 11

3143 FEARTE T B8 oottt sttt 12

3.14.4 SyStemM TICK TEHT B o.vreeeeeeeeeeee ettt ettt ettt ettt ae st et et et et ettt et ettt s snas 12
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4.2.6 PIEBRIE CHSD BFEIEETE oottt 19
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KRG HK32MO50 ZR A1 Fr IEEE T . HK32MO050 Z8 515 Fr & HR M T s A B AR & A FR
AT EHLE R McU O F, BHELLR RS

o HK32MO050G4U7 (QFN28 H}%%)

e HK32MO050G4P7 (TSSOP28 H}%)

e HK32MOS50E4U7 (QFN24 %f%%)

e HK32MO50E4P7 (TSSOP24 %)

e HK32MO50F4U7 (QFN20 Ff%)

e HK32MO50F4P7 (TSSOP20 %f%%)

M PR (HK32M050 7 FME), #E—28 Tz R 508 R 1 DRE .
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2 72 AR
HK32MO050 F %12 — 2K f# ] ARM® Cortex®-MO W%, i H w5 R —— A4 1) S92 s 5o
(EMACC) HIHENLIRENE R A, B LAESIR A]iA 64MHz, W B 16 Kbyte Flash 1 4 Kbyte SRAM .

HK32MO050 N & 1 16 1 E e 2% (3 3 8% PWM M, 3 BRI ASKFRAEIX B AMG H D). 1 32
AL A ER 8. 1 16 A0 H e 28 A 14 16 f73E A E I 8% .

HK32MO050 N B Il R AdE: 1 4 12 f7 ADC (5% 6 MYMEFEIE ). 2 MERLSE RO Gy
PGA FE0). 1 ML LSS (LLETTIR PGA). 1 A~ L /fd/RIEE AL HLM (POR/PDR/BOR) Fl11 A4NIy
HSHEHEE (A ADC KA.

HK32MO050 FRHLE. 3. NRST LLAMIFTAT 51 IIER AT LAEDY GPIO. 41k 10 BRAMES IS A s £ 5] i
HE RN ST, SRS ATEEZ 15 R .

HK32MO050 S FFL 401 Flash 250/, 2 REAUI E A& FIF) Flash AR .

HK32MO050 P B ZFE EH:10: 1 B H 1 UART. 1 B &0 SPIL 1 8 12C,

HK32MO050 IS RY T Wi TS B BTt (DVSQ), HEim 1 S b B GE 7 FH B i %7 471350 S A2 (1)
CIEVAR

HK32MO050 SCFFHEAR (Sleep) AEHL (Stop) MRINFERLI, & H T XE AR IhFEE R B = IR H o

T A X8 =EE 04, HK32MO050 HF A& & TR B AL (BLDC) /7KEE[FEIZZHAL (PMSM)
(17 e /R 58 A ) (FOC) BREMTa | &5 v .

e HZTH

o XML

o RN

o  HIZE

o ML

o MihdE

o KE

e MM

o Ziff

2.1 7= Rt

e CPUWHK
ARM® Cortex"-MO
A : 64MHz
24 f\ System Tick &I} 2%

o TAFHEIEH
R YRR (HLIE Vop): 2.5V~5.5V
o TAERJEVER: -40° C ~+105° C
o AT /EH
BATEE (Run)
2.88MA@5V@8MHz
6.96MA@5V@64MHz
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JLNR S A
o MEMRAL (Sleep)
- 0.4mA@5V@40kHz
- 1.48mA@5V@8MHz
- 4. AmA@5V@64MHz

o fENLEA (Stop)
- IE#ER (Normal): 0.37mA@5V@40kHz
- ARIhFEREEL (Low-Power): 11.3pA@5V@40kHz
o fFfiEdE
° 16 Kbyte Flash
- CPU FEHAE T 20MHz B, SCRF 0 SEAF 2R E HHVT 1] Flash.
- Flash EAHER 2RI DIRE, W 70 0l B R FE fRI.

- 3CFF Flash f£AERIHR 2 AMBUEINE, WBTIE Flash WA 52 2|3 M.

o 4Kbyte SRAM
o Ifh
o FNTEERAR (HSI): 8 MHz /16 MHz /64 MHz
o FIKIER SR (LSID: 40kHz
o GPIO ZhB4 AR £l : 5~30 MHz
e KA
o AMMEEAL (NRST 5IHD
o IEIUFITRREARE AL
o HWHEI L (WwDG EA7)
o PUSLET LI QwDG BAD
o HJEELI (POR/PDR/BOR)
o BMEALL (SW EALD
o ARTHFEE B AL
e GPIO il
o XHEZ 25 4 GPIO ¥ [
o HmEfEEIN
o 1% UART
o 1 12C
- 1Mbps/400kbps/100kbps & i,
- IEENUEEER (Stop) N, SRR IR
o1 BfmEIE SPI
- Bt 18Mbps fEfiE 5
o EREE
o A 16 FLHHLE FEmPER 28 (TIMD)
- 3 BRAT PWM T EAKIFRIEIX B A Mg
- SCFRAMBE G T A 4 DU N B A AR S T N
- 3XFF cca~ccs ImIE 2 s H G ik ADC
o 2/MEHIER A
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FUGE B 7= i EIR
14> 32 FIEAE R 88 (TIM2)
1/~ 16 AL A ER &8 (TIM3)
1> 16 FLEEASER % (TIM6)
o BREMIFFIEHHIT (DVSQ)
SCRE 32 € p AR, T TR £ 3 R A R A
SCHF 32 A58 RUEES BE 7
o HIHUIEMEAFHIT (EMACC)
XCHF Cordic i35, HTIERZITHE
S Clarkes Park 1j% Park iz
S FF SVPWM
CHF 1 B LR AL @ TE  (Trace)
o AL HLER
1 /MZEYGETLA (SAR) ADC
12 iy e
B AR : 1.14MSPS
% 6 HAMBEIME S5 N\ iE
SCHE 4 NMRSZEAS)
SR A BNES . TR
SCREH L BAF rh i i 5 He T e
H AN & UE (TIML_TRGO. TIM1_CCx. GPIO i NS 1:4%)
T PR S R 4 IR A A
NS B
P27 v A E R B ADC B ST I8 TE
1 /> R P g
AR M 22 H T v] >k BAMAME S5 N, ATk H B 8 fi7 DAC
ELHL 5 ) i R AT A g v R I 4 R 2
2 MEHBCR A
N ONEE T
JROK 2% (0% H A5 AT LB B mT A PN B 31 ADC (1R id
e 96 fiLthF UID ARiH
FAAE 5115 Fi 22 4 55 41
N SRz e A =R SUN
e CPUREFSHIR
SWD i EE 1
ARM® CoreSight™ i 411 (ROM-Table. DWT #1 BPU)

HE X DBGMCU ittt as (RIhARR Oy 1 fasii] . oMt phdai] . 5l A B R 2
BEANLTY)

o H[EEM
i3 HBM6000V/CDM2000V/LUS00mA “5 22 IR .
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FU S He 7= AR
2.2 BE—WR
F 2-1 HK32M050 Z&FIith H i
Fﬁ#ﬁ'ﬁ HK32M050G4U7 HK32MO050G4P7 HK32MOS50E4U7 HK32MOS50E4P7 HK32MO50F4U7 HK32MO50F4P7
GPIO 25 25 22 22 18 18
ESE QFN28 TSSOP28 QFN24 TSSOP24 QFN20 TSSOP20
T1EHE 2.5V~5.5V
T1ERE -40°C ~ +105°C
7% | Flash 16
fi# (Kbyte)
25
SRAM 4
(Kbyte)
C Sk Cortex®-MO
E TEshiz 64MHz
ERHRE/FAREE |1
gyt (DVSQ)
BY | AIER LSI 40kHz
o PIER HSI 8 MHz /16 MHz /64 MHz
GPIO M NBT4h 5~30 MHz
E | BREREE 14 (16 h0) ¢ TIM1
gi B e 14> (3241 @ TIM2
14> (16 ) : TIM3
HEAKRERSE 1/ (16 f7) : TIM6
System Tick 1
WA 1
(IWDG)
BAOEI M 1
(WWDG)
i® | UART 1
W
s 12C 1
3% | spI 1
A | ADCNE (UM | 1 (&)
D | EHIBEHD)
C | Bk WS H &
ADC 3R =R 1.14MSPS
ADC & & 12 fir
HEELEEE (comp) |1
BEEBKEE 2
(OPAMP)
EHLINRE T 1
(EMACC)
96 fiL UID 1
WAL ET A ©2023 JPITE FIE Fr H AR & A BRA 7 5
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3 ThRE A

3.1 SFAE R

PN AL R 16Kbyte Y Flash, FH T 17 50FE e FBU

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 .

PL HK32MO050G4U7 NI, Z R A= S DhReE T -

Cortex- MORLZEZ5 WK/ FFHER AT LR ST
@64 MHz (pvsa) (EMACC)
¥ ¥
[ AHBRE L FEME @64 MHz
v v I3 v s ¥
GpPio#O SR:’V' RSME 96fiZUID BRI BEHRT
(a oyte) ¥ [Cspe/eammzpmmtsans: || | [Cortex MORH B
(16 oyte)
7 APBREZZ@64MHz
RO EEE RFHE (Timer) EHLUE R B
(VOLTAGE_DIV) R - — "
(T e Vo " ee— ETHA (Run) BEERS (TiM1) v PWMIEEL (HIEX)
R U / PP 7% PWMiEE2 (HREX)
[e—— [ o] 16653 5% el WS (HTEE)
wo) -EL/ETHEAR -
—| | || menmessl ] s
-ETROMBRIZ N JERBMRES
. SMBREESHA © T mmgnms
O ruareE | ] AR FREME (TM2) H
|- mEsMbpstEifEE | 21 - 32 E H2
olusctckETR | UART wE + - 1644358 H3
U mssm i * — b L) LT AR PWMEiEA
|- BEALEE 1 hiy - ABRMINIRFR /A LA/ PWM ERTEE S
| ERBRSERT | - ETROMEBRRZ AN -
% TX/RXS IR EL % 1 WAEMRSE (TIM3) AL R B
777777777777777777777777 16l L
[ ks 715%?1%:5&5-& :z
|- S 18MbpstE IR | -BL/ET = -
i | - AT/ LB P PWMEEA
s pER ! Pl - ETRMEBARE N EREREES
| § i o -
3-nfrmm'£%n$ﬁﬁifm ' EAERE (TIV6)
|- ECRCHH : e
|- St Motorolatiizt | i:}iﬁﬁﬁ%
! ' - 1605 57RR
|- it | N
O E/McEE 3
1 100K pbs/400Kbps/1Mbps 5 ik !
- EHSENER ' .
RSN E SRR ' 12ci
I 7/ 100 FHE i N
- ECRCHR 3
i~ b SMBusHEH ; '
CMcuhURAIEE /

3-1 HK32M050G4U7 ThEEHERE]
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0x4001_7FFF i 0x4800_17FF A
=&
. 0x4800_0C00
1R i 0000 0500 GPIOC AHB
0x4800_0400 GPIO B
0x4001_6000 0x4800_0000 croA -
OxA001_5C00 OPAMP / 0x4003_03FF DVSQ h
oxa001_sgoo | PBS ’;ACU i 0x4003_0000 s
1REZ / 0x4002_8400
0x4001_5000 OXFFFF_FFFF / EMACC
0x4001_4C00 l2c1 i 0x4002_8000
oxa00L 4800 comp 1R ‘
- =] \\
APB24 ,4001_a400 _1”%’\7; " 0xE010_0000
0x4001_4000 Cortex-MO {
1RER RASME i 53]
0x4001_3800 OXE000_0000 i AHB
= V2 UxDFF‘\FiFFFF i
0x4001_3400 \ e
B \
0x4001_3000 ReE =
0x4001_2C00 M1 ogxs;);)g: “prie
S 0x4002_2400
RE2 hig 0x4002_2000 Flash
*E
0x4000_0000 0x4002_1400
0x4001_0800 v OX3FFF_FFFF | x002. 1000 RCC
0x4001_0400 =
SYSCFG 0x4002_0400 ez
{ 0x4001_0000 0x4000_7FFF e SRAM = e y
] 0x2000_000 A 0x4002_0000
0x4000_7400 PWR OX1FFF_FFFF
i e OX3FFF_FFFF
0x4000_7000 / N -
cope 0x2000_2000 v
ox000p 0000 L | 0x2000_1FFF
RE 90‘ ! 4-Kbyte SRAM
i S 0x2000_0000
/ \ Ox1FFF_FFFF 128
0¢4000_3¢00 | OFFEForF "
0x4000_3800 SPI1 \\ OX1FFF F800 Option bytes
APB1Y 0ndo00 3400 e | OXIFFF F7FF
0x4000_3000 IWDG | RE
0x4000_2C00 WwWDG 4 0x0800_4000
- sz | 0x0800_3FFF
0x4000_1800 R 4 16-Kbyt
UARTL \ -Kbyte
0x4000_1400 e ! ¥+ FlashX
0x4000_1000 4 0x0800_0000
/ \ 0xO7FF_FFFF
RE | -
0x4000_0400 / \
0x4000_0000 ADC | . / | RE
,,,,,,, 0x0000_0000

3-2 HK32M050G4U7 7314 S2ht st

3.3 frfifids
3.3.1 Flash

1% A N MR A 16 Kbyte 1 Flash, I T77 IR A
3.3.2 B E SRAM

ZARIIE R B 4 Koyte SRAM, SCHFFT . F 7 MF L Uil CPU BELLES
B, B e K ZHN R K.

34#@%%

Vop =2.5 ~5.5V: APEBEREEYRALEE (FC Vear)s Voo B BN F HIE0E B I/0 S1READ PN
REE A e

*  Vppa=2.5~55V: Vppa BN ADC. HiJE LU 2% Sz UK 28 AU ik He o
V2R : Vop F Vopa TEIAIEBEIEA—E

3.5 HJRIAFER
SHWE FHEEA (POR), HHEELL (PDR) AIKREELL (BOR) HM. Xt H KiAF 2.5V Y,

«LH?

T J AT PR
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FU S He DIREN4H
RGHIREIEH TAE. 24 Voo/Vooa I T-F8 € FIFROL FEE Veor/Veor I, RGIRFENEADIRZE, MLTHFINEE
e g, AN, RIEEA (BOR) R RFEFE ARG, BRI FEIFEEEERTEEMN Veor BIE. 4
2% 1l BOR W, HiJE{iE L HHPOR/PDR Hi#%.

3.6 MRIFEIE
BRI AT AL

o HEAR (Sleep) #ixl: WA CPUFIL, FArEAMAEALT TAEIRES I v 78 K AR A b7 /24 i n it
CPU.

o EHL (Stop) #iz: TELREF SRAM RIZFA78F WAEAERIITEIL T, EPUREZUAT DLUE B BAK M
REVHFE. TEENUET, PAZITI A BB 5C 1, PLL. HSI AN HSE #%2¢k] . AT LUE AT —Ad
B EXTI S S48 MCU MEHURE e, EXTI{E 51 ULRE—4MEE 1/0 1. 12¢ Bl
Ji, A MCU M Stop 52 AL

3.7 8AL
3.7.1 RGBT

f% T RCC_CSR & A7 as H IR AR ENLLASL, ARG RN RO A as E TR ARG A
i B RCC_CSR F PR A A74% o I R AR AR S AL AL SR

VDD

S

MR S
ShER AL« ] e ARG ER
NRST
] |<7 EIFE D REEEEN
. - —— wwbDG E£1i&
| PR L woe &f
I (B0 s) R

RIFEEEE (I

1

0

GPIO PC7IhfiE

NRST_IOEN[15:0]

3-3 ElufES
RN FAE—FR, ARG E AL
e NRST 5|l ERMK T OMTEAD
o ETITFITREAEAL
o HWHAEIMIHEZ L (WWDG B
o MIEIIMTHEZ L (WDG E AL
o HIEEANL (EHEN/EE N/ RIEEAD

o RMFEAL (SW EAD): JEITH Cortex™-MO H Wi E A A7 2 #1257 47 %% 1 Y SYSRESETREQ %
B, ASEIEEE AL

o RIFEEERANL
RIS AIAN, BT HAR B AR R A AE T NRST 51, IFER A R R FHRE . BN
FEAL BT AT ©2023 VRII T HUITGES B BB R AT BR 2 7] 8
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BB 2]

O s 44 [8] 58 7EHhE 0x0000 0004, X WEBHIE NG5 (BRHEIEEAILIAN) &1E NRST 5| Lfnt . ik
TR B RAE R — AN WSS EALIRARREE 2270 40us FIBKITZERT . 24 NRST 5| B RLK = E AN S AR, HF
FEAE A KT .
3.7.2 HIEE L

MPNTAE—FH R AER, PR E A

o LHi/HEENL (POR/PDR)

e RIEEAL (BOR)

N ERAERL T EEE AT (POR) /HEHE S (PDR) HLEK . ZHLRIAAM T TERES, DMRBIER
SiAE R 2.5V I IEH TAE. 24 Voo/)NT POR/PDR BIE I, MCU K E AT, T AN E AT H ik .

Z N BB SR T R EE AL (BOR) HLEK . BOR EIHERIAAE] FH, A B st B f1 POR/PDR Mad% .
FH P AT DAL B MCU 30015 1T g A2 LA RE NS 11 BOR ZhiE .

3.8 B0 SR

3-4 Rt
wn FEFTR, HSIe4 A1 ADCCLK SKIE-T[Fl— Mg AR N 64MHz MR8 . KIIG, {HH] HSIe4
B, ADCCLK B8, ASBERF I3 Ah— AN i 5 ] LABEAR Dh#E .

PAELE S BN R R G BE (SYSCLK) BN cPU TAERh. TR 284 i 64MHz IHeh it 7y
BRI HSI VNS E RS ERIA RSB . HSI/HSE TI{EA PLL BB 4 40fvs N, PR IE I B4 8
PLL, AEfiCE H 5 M RGER B,

ARG BRAE T EZ I BE, AR R TR, RIE. 2R TER, DURE P
AIE N R GE I B

o FrNENEMED (HSD: 8/16/64MHz

o JAINMKIEREF (LSI): 40kHz

o GPIO #MHI NIl : 5~30MHz

AHB B2k, APB SIS BTUR ATIE L JLAN A R BC B . AHB R ZR 1K I s I BT T IE 64MHz,
APB 35 1] 5t e NI AT A 64MHz,
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RS F e 4
3.9 GPIO

A GPIO GRS T LAl B PF G B e . (HER O IR f N G, E4usl i) B Emsh it
Thaghi . 2% GPIO 51 ARS8 v BB AMBEIE AT . AEREIIEOL T, 1/0 S sl e ] Ll
—ANRFE HREBUE,  DOB S R AMEOL T RAEXS 1/0 A AR K S BRI

\

3.10 SYSCFG
ZRINGHE —HAGME TS RGN AR FEEDLR:
o FEERSN 10 M LJs FHEZER 12¢ HIRIEME TS (Fast Mode Plus).
o EBUHAAAA AR BT A LA X I
o EIEET| GPIO LA .
o HI TIM3_CH4 g N WG F LS. HSI64/16384 25155 .
o EHNH LIS THIHE] 10 K.
o TMENEEMZE (8 fi DAC).

3.11 F il 534

3.11.1 NVIC
ZARY MCU N E iR E [ E P WEEHEE (NVIC), RBEALIEZIE 16 ASw] B h WndiE (a4 16 4
Cortex™-MO [ HTZ) Fll 4 DA et . AR DL /N Hh 7 A 38 42 1t R 3% 1 o W 3L T e
o EHNGTY NVIC RefS SR AL 1) r o B A 2
o rPTIAE N DI HhE ELREHEN AR
o FUVFHIMTIY R AL
o KLFHEE BB EA S
o SRR R EEEThRE
o HIRAFLHIIRGE
o hWRREIN HAMKE, TLREHMIMELS I
3.11.2 EXTI

IR e AR g (EXTD SSUE BRI SE . [ CPU fa t FHER, 1 P I 25
HY SR, A] YR B Y PR K

ARAE b/ AR R ARG E, AP EXTI PSR IS RIACE EXTI (RTAR AT EXTDD Al fil
RUSTEE EXTI (TRIFREE EXTD. [E5E EXTI RH BT ilR, A TAREIENUEE, T MR sk i
NHZo

o XEFZIX 16 NEAF/PWHER

16 MR ATPCE EXTI 28
fil R W b THIR B BV AT
AL P WeIRES A AR D
AR A 7 Ak W
1 MR E EXTI £k
o REAR W/ A E A R B AR R A R o
o AR v FEAR T APB2 H B T FE (AN RS S .

FEAURT A ©2023 TRYITT A Fr BB A A BR 2 = 10
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3.12 B/ 18 (IWDG)

MSTF 1 HH — A I FRSL IR 40kHz (1) RC 4R #% (LSO $RAEI &b, iy —A> 12 Rk g vHEGs Al —
A 8 AL iR . BT 1% RC IRV as AL T LB, BT LLE TR AU NI4T, IWDG I /e K A 1]
R AL EEA RGBT N E HE N s 0 B RE e SR g I B SR T Y, DR G B O R A B
TR BE T AR, % s ol DAk 45

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

3.13 HOEFII (WWDG)

BB TR 7 R BRI R. R TR E R E HE AT R, SRENE T T R
Gi I AT A R, B I RS, B R B W ThA. eV R, %M
DB

3.14 BBt 2%
GRS MCU 35— NI bl 22, PN B RN, AT, ENSTALE LT
R

Dt

>
oS

\

I

= 31 ERFEIEEENX

ARE ERRRER | THEE | THERRE maARY | 2% | R/ BAb
YRR EMN | wwsEE B
HYGER S | TIM1 16 i SR N Y NI B YL 1765536 fi 3 3
EAEREE | TIM2 32 MG IR BN/ I% 1~65536 ¥ 4 x5
TIM3 16 fif BRI AN e AL BT 165536 o 4 i
FEAENE | TIM6 16 fiL i 1765536 7 7 I
3.14.1 HH ERT 38

Z AR MCU R — AN S UE I 2% TIML,

TIML e I 28 0] DL AE B 6 ANBIE R =40 PWM KR AERS, I8 A] DL E 52 B (1038 e I 2% . TIM1
A =AM i@ E AT DU T

o AN

o HtHELEL

o FEAPWM GAIFEL AR Jst 5 AR )

o HAJGkI

Hop =/M@iEE A A PWM i GREFFE P AT ISR IX 3l N TR o

E U AR E N 16 A0 HUE IR, 8 S A E I R B A E T Re . BCE N 16 L PWM KAE
AR, e SRR ATMIEE S (07100%). HI T 558 e a8 1) N A A R ORIR 7y T REAHF), PRI
2T I 2% T DU e I 2SR D e S 0 E I A E R AR, SRR R R T RE

e I 2 ELA T R R A T RE RN 2 BRI Thie, TR T R

AT, THEEE T DRSS

3.14.2 B e 2%
ZFR MCU £ERL 1 BAR 2 Nl A E i 2%

FRALAT A ©2023 IRYITT RS A B A KA BR A & 11
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F RS DIREN4H

e TIM2 F1TIM3

TIM2 3 FH 5E i 283 T — > 32 47 2h F 80 18 /3 el B s f— A 16 (LT 4igs . TIM3 JEH 2 i 4%
T —A 16 7 E BB EHIL /T RS — A 16 AT Higs. TIM2 A1 TIM3 ¥4 4 ANMESri@iE . X
EU3E TE TR N e . PWM B kP AR A

TIM2 A1 TIM3 3 52 I 28 vl il e i 8k e Th e 5 TIML s e ds il e i s v B DA, 1Rt B
PREEBETNRE. TIM2 FI TIM3 35 1] P2 2E 0057 [ DMA 53K . TIM2 FI TIM3 BEfSACTRIEAT (B8 Jmhdas s
5, WEEALEE 1 B 3 MNERBNAL RIS ECE . AT, A BEs T iR A .

3.14.3 A 2%

%25 MCU Bl — N EAE I 25 TIM6.

TIM6 FAERS 25T —A 16 A7 B A HBGEIETHEER A —A> 16 LLFipMids. R, Hit
EIE IR R AR

3.14.4 System Tick EFf 2%

System Tick &S 2 L H THAE RS, AE N —MrdEr @R 8 . BB DU RRE.

o 24 fIIE IR HER

o HMEIAE

o CUUMELER N O BF,  REFEAE—ANTT B

o YRS BYE
3.15 ADC

ME 1 12 MBS ds (ADC) Mk, HA 21K 6 ANAMTEEFR 5 ANWEEE. A [FE
TG A/D FEHATE IR B TR el H R A AR 20N AT

o 12 fisEEE

o ADC I 4 r] ik 5] 16MHz, ADC %% ik F ik 1.14MSPS.

o RIGMBAFIMCE, STHF 4 MRS RS .

o RIGEMEANG], HABAFIATACE 0-3 AR H, FEEE e g .

o IS RAAFRE, BANEEE A COHOLIE R, AR ST

o HIEEHURIE, T DURREIE R B R N BB EIE, W] AR AR R R
T FR e e RAORAT A H BB o (45 R A A7 A

o KT ELEThEE, WTLLKE ADC Bt s i HEE S OE BB AT HEAL.
o HUETIITIRE, BlET T AT B AL P .
o ik (Trig) MEMECE, FIHCEEMAAMS 57 E LUR REm— BN [ # /5 3l ADC #46t

o HMIEZIEFIERES (TIMD) FLEER 2 (TIM2/3) F2A S A] LLEE N 3#&E 31 ADC 1B
ifkes, LA A/D Fedk

3.15.1 AESEHE
FEESEHIE (Veernr) N ADC HREE T — MG CREBUIEAE) HURHIH .
3.16 HHEHL 2% (comP)

ARRFIG R WE MRS . XSS T R EOL S, AT S En a4 & .
XA A T T

FEAURT A ©2023 TRYITT A Fr BB A A BR 2 = 12
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RS F RN 4
o ERLUE T YA ARIIFERE A MCU .
o HERAMES
o SUEMFERE PWM Hir A5 A TN, A AR B 0 IR A A

3.17 IZH B K2 (OPAMP)

AR T HAME B EE CRXCfRMR “iai™). BAI1a LA T./E4E Standalone. Follower. PGA =
i,

RO, FTOLTHEIEE . T LA R BB A ST LI IEA A3 5 ADC A7
SR

3.18 HHLINE R (EMACC)

LI B (EMACC) ATl FOC HiEEHI BLAR TR L. EMACC 7 LLINIE LUK S )
Betiasy, e RN, JEHE cpu HH, EMFER cPU TAESER R, wJLAHFE
T T AL RN B S A %

A SRR A FOC L CPU FE R K &I (0] 2 518 1 Cordic i85, Clarke &2 ¥, Park . K
Park A8, PID BykEIT. SVPWM FEHEATIEEL . SN la 1b Fil @ HLAEE, 8t EMACC HEALIN
WEHITIEE Y G, BEIAA R (SVPWM) [ffH: A\B\C MHI PWM (525 H0EE, M54
FOC Sikm ]

A — /N IE RS (EMACC_TRACE), ZIBEF# N — ML I i B e . 75 ALK
TR m RIS ATRS, A SE R EMACC BRI S8, SR At 4 N T A E RS
BT ALK

25t EMACC oAb vk, AR RIESE T .

3.19 BRGNS #IE (DVsQ)

432 AT 75 (Division and square root, DVSQ) 5 B 0 5 DL 45

o SCFF32 AT THL (SDIV) MR SHERIE (UDIVD, SR 32 T Jriasi.
TE[F—IFZ], DvSQ TR TTANBE RN SCREBRIEMIT T ia 5, R REPI A i L — AT
32 NS/ AT S BB E H A ARG, AT (R SRR A AR 0T 58T BIAH S 27 A7 45
FRIZIZSH SR MOD #:4E .

o EFFSIFUTIEH, A LUEIE AR SRS BT s A

o K&, BAMNBERERK 2 AiEs.

o BHEIN [RIARHE 2 SR A AN A T g

o SCHFBRZ BRI H A T

3.20 12C M4

ZARYIMCU I 1N 12C B0, e TAET 2 MM, SCRRERL S (¢ 100kHZ) . R
R (B 400kHz) AEPRIEAR S (B IMH2).

12C $24t T SMBUS2.0 F11 PMBUS1.1 [fffES 4. ARP e /1. EHLIBEHIPML . FEE CRC (PEC) %/
IONE . ABITISAE . ALERT P& 3,

12C I&AG — AL T CPU I I K it b, X RE 12C B ZE Huhik DT B MAZAL (Stop) A MeE MCU.

\
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BB 1 DA
%+ 3-2 120 $F1%
12C i 12C1
EFVIN &3¢ SCHF
EERINS:M SCHF
P R /i PR A SCHF
7/10 fr FhkAE SCHF
kY SCHF
FE R SCHF
IS B A fiE SCHF
BAFE AL SCHF
B AR IR 35 SCHF
SMBUS2.0 b&i
PMBUS1.1 SCHF
IA SCHF
NG IR S SCHF

3.21 BARPUCRE (UART)

SN EAR 1 NEMARPICE (UARTLD), HOBEE R lis 8Mbit/s. B3Rt 1 2 A B85l E
PR, B A T A AR A R

% 3-3 UART 451
UART #&3/45 1% UART1
EEIE AN 7/8/9 fiL
EZ GRS SR
PR XL IE S SR
RS232 A -yt 42 il AN
RS485 YR #)j M it ANSHF

3.22 BATHMNEEED (SPD)

ZARY MCU I % 14> PRI, SCREMRIEREA . X TR Tl E . sPLATAE 3 £ir
Wiy Fias LR 8 A BRI, AEWTRTRCE N 4 12 16 {75 .

* 3-4 SPI #51%
SPI $i% SPI1
T# {4 CRC 115 SR
RX/TX FIFO SR
NSS fik i SCHF
I SR

FEAURT A ©2023 TRYITT A Fr BB A A BR 2 = 14
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BB i
3.23 96 fif UID

96 NLHIFEShME— S FRiN (UID) FTiR LRI S S0 TR —BUPUBes B, AEATAA T #2 ME
[, P RBEB XA B bR . SRR FEI S, 1% 96 £7 UID ATLALLFEYE (8 f1). 2 (16 41)
E AT (32 1) NEAIHETIEEL. 96 /7 UID &S T

o HRAENFEFS (i USB F4F 415 Bl 8 Hofth 1 & m N D

o FRMNER. EHSGINAR, Kt uiD SEMINEFES G, SRR IE N A7 8%
W2 et

o HROE A E AL 1 2 R
3.24 HiAE D (DBG)

Wik ARM [ SWI-DP $21, 7] PLSZH AR 472k SWDIO/SWCLK iR+ .

>
oS

\

I
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RS F

HUPERESR AR

4 S PERETEAR
4.1 BRAX U (E

RAEIE BER EAGRTEIHI[E 718

S e
b4 -
JEE

o IETIFIEA LB ER MIE L ZHE T ERIF I T E -
o BRHIRAFEEIFEE 41 £54-3, BUIRATEEEEFHEH KX IERIIRF

o KATEILIFARAZEETH,

4.1.1 HFR B ERRE

SEFME 7 B AT SE 1 o

BEF>

R 4-1 RPREB R4
= A =/ME BAE B
Vop-Vss SR EAL L EE (A7 Vooa Al Vo) -0.3 5.5 v
Vin E1) S NGNS 0.3 5.5
[ Vssx = Vss| N [F) e 5 A2 i) £ b P 2 50 mvV
4.1.2 TR IR s AR
% 4-2 PR AFIE
s i RAE By
Ivoo 223 Voo/Voon HLIRZR LS IR (BERZEBIRD @ 105 mA
Ivss Zo3d Vs LRI SRR (IR LD () 105
o R 1/ AN 5] R oy R LA 60
R 1/ AN 5] A iy H R LA 60
linsgerny I _E RN HLIR @) -5/+0
Zhnepin FTA 1/ AN 5] _E A S E N IR @ -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

%= 4-3 WRIEE FF
s ik =INME =AE =<Fiv2
Tste R -55 130 °C

FRALAT A ©2023 IRYITT RS A B A KA BR A &
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R A5 A PR A
s ik w/ME BAE Bl
T, KGR -55 130
4.2 T/ESH
4.2.1 HEFETAESRM
xR 44 WETEEHE
= i::pu =/ME RAE Bl
fcw &R AHB B iR - 64 MHz
focu P APBL i iz - 64
fecwka NS APB2 B R AR - 64
Voo FrifE AR R 2.5 5.5 v
Vierp (U AL TAE HL 2.5 5.5 v
T TAEWR -40 105 °C
(1).  Veere ATRMETF Voo, BIEA: Vop=4.2V, Vrerp=3.3V; Vpp=3.3V, Veerp=2.5Vo
4.2.2 BOR §Fik
3 4-5 BOR 45M%
= 2 i RME | BEUE | RKE Bl
Vaor' BOR FIA I L1 4% (Vpp LT Veor1 2.59 2.75 2.9 Vv
(-40°C ~105°C)
Vior: 3 3.15 3.32
Viors 3.4 3.55 3.75
Viora 3.8 4 4.2
Viors 4.2 4.4 4.64
Vaors 46 4.8 5.08
BOR FIR I AL~ Fi% 4% (Voo T FEHT Veor1 2.44 2.6 2.88
(-40°C~105°C)
Veora 2.82 3 3.1
Viors 3.19 3.4 3.5
Viora 3.54 3.8 3.94
Viors 3.93 4.2 43
Viors 4.29 4.6 4.73
VBorhyst BOR it [1] - 180 - 400 mv
taorrsT!? A st ] - - 10 - us
WA BT ©2023 IRYINTT RS T AR R A R A 17



=

=3
FU S He HA M RETE IR
(1) BOR {RE&#%E Vipo
(2) ®ITHRIE.
4.2.3 b/ T HEELRE
= 4-6 E/THEMESY
= S £ w=/ME HAE mAE ==K v2
Vpor/por V) LN EEA A TR - 2.2 Vv
LT - 2.5 Y
VpDRhyst PDR ¥ [H] - 300 mV
trstrEMPO (2 XAl - 2 ms
(1) PDR #A POR {435 Vopo
(2) &ITRIE.
4.2.4 NS EHE
= 47 NESEBRERFM
TE 24 £ =/ME HAE =AE By
VREFINT WHES %k | -40 ~ 105°C - 0.8 - Vv
4.2.5 TAEHE TR
= 4-8 TIEsER4FM
Ts | 'R = Vpp=5V =]
Liv2
-40°C | 25°C | 105°C
run Run f& 2 SYSCLK = 64MHz; 6.72 | 6.96 | 7.25 | mA
R LSI, H RSN,
Fifa 10 B B AR P
M Flash BU{E, Flash i52H0 2 AN24% 8 B .
SYSCLK = 8MHz; 278 | 288 [297 | mA
R LSI, H RSN,
B 10 i B NS RELAS
M Flash BUH, Flash 2HC 0 M.
SYSCLK = 40kHz; 0.768 | 0.798 | 0.884 | mA
g LSI, HAIMAEIEH];
B 10 i B NS RELAS
M Flash BUHE, Flash 2HC 0 M.
Isieepr | Sleep FE3 1 SYSCLK = 64MHz; 425 | 4.4 4.65 mA
AHB/APB JT /& ;
M core I8l BB AN IR,
B 10 i B NS RELAS
SRAM. AMEEBUE AR -
WAL ET A ©2023 JPITE FIE Fr H AR & A BRA 7 18




HUPERESR AR

(L

EE

VDD=5V

L

-40°C

25°C

fi
105°C

NG YR I [5]

396

ns

ISIeepZ

Sleep #z 2

SYSCLK = 8MHz;

AHB/APB JT i ;

K core B 8l, BT AN R A
fiTA 10 Bt BN R A

SRAM. AR PR EF

1.44

1.48

1.62 mA

MG 1)

2.85

us

ISleep3

Sleep 13 3

SYSCLK=40kHz;

AHB/APB JTJ& ;

K core B8, BT A MK
BT 10 Be & v mbEAs s

SRAM. AMEEELHE fRFE o

0.353

0.404

0.509 | mA

o L B} [F)

322

Us

IStop

Stop fR{

PRI 1L, HSIL HSE $iR¥ 43K H, LS| R 4Tt /e, B
HHMBR M5

LDO VAIE® Db i siz T

JIA 10 e B i LA 5

AR REE: CPUL SRAM. AMEHUR (R E.

347.2

377

487 | pA

o L B [F)

2.9

Us

ILpstop

LowPower Stop &
M

Fra i sk, HSI. HSE 3% #8551, LSl k& aHt)a, Ar
B M

LDO LMEIWFEERIZAT, A oM il

i 10 BB N A

B HEAE AR CPUL SRAM. AMEEBIE R .

9.5

11.3

492 | pA

o L B (1)

100

Us

4.2.6 FESEIE (HSI) Fféhiddt

F= 4-9 HS| B4

55

2%

FH &/ME HAE

RAE

L)

fHSI(l)

IS e

64

MHz

DuCy usp G L

45 50

55

%

ACC sp

G A

F P % RCC_CR A7 A Kk J5 1

%

L) HHE Ta= -40 ~ +105°C 15

0.71

Tsto s Y PR 4% Je Bl TE] Vss< Vin< Vpp - 7

10

Us

Iop chsp ) R #s ThFE

64MHz, Vpp=5V - 160

195

pHA

(1) ’IHRIE.

FEAURT A ©2023 TRYITT A Fr BB A A BR 2 =
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UL S PERESR bR
4.2.7 WEMRIE (LS B epeetE
F 4-10 LS| B s
7S BH 5 B/ME HRE RAE By
fisi HEREIPES - 40 kHz
Towasy | HEI5H2 5 B 8] Vss < Vin g Voo - 50 150 us
loo asp @ | IR AT IIHE - 250 nA
(1) ®IHRIE.
4.2.8 Flash a3tk
%+ 4-11 Flash FFHEES4F 1
55 ¥ &/ME ARG BAE B
TrroG 2PN 240 - - us
Terase TR BRI [] 200 - - ms
BT BRBR I ) 200 - - ms
IbbPROG FHNHER - 8 mA
looerase T/ PR R - 9 mA
IbREAD B HLUA @25MHz 3 mA
Nenp 5 100 - - TR
trer B RAT I ) 10 - - G8
4.2.9 10 F N\ 51 BRe 1
& 412 10 NS IE RS
5 | B8 &t R/ME #ElE RAE B
Vi N Vopp=5V 0.65*Vpp - v
Vi PN Vpp=5V - - 0.2*Vpp v
Vinhys | FIN TR T Vpp=5V 0.65*Vop - v
Vits | HIAKH Vpp=3.3V - - 0.2*Vpp v
Vhys it 2 R i A 4 FEL S R Vpp=5V - - 0.2*Vpp mvV
likg LTI/ EL2ERT Vpp=5V;
0<Vin<3.3V ) > nA
Vop=5V; Vin=5V - 5 nA
Reu b Vin=Vss - 33 kQ
FRBLHTH ©2023 TRYITT UGG A HAR TR A IR A # 20
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FU S He A M RE TR bR
Hs | B8 5 =/ME HAE mAE I::K 72

Rep g AN e Vin=Vop 33 kQ

Ciol¥ 1/0 5| A 10 pF
(1) &IHRIE.
4.2.10 10 % H 5] flke 1

= 4-13 10 5|pMaH BERGF

TE | B8 £ =IME HAE BAE ==K v2

Vo i H v P 2.5V € Vpp 5.5V 0.8*Vpp v

VoL iﬁ‘ﬁ,’:‘jﬂf& EEEF 2.5V<Vpp 5.5V 0.2* Vpp \Y
4.2.11 NRST 5 17 & it

NRST & N FEER T —AN EdrdiBl, AR ] IAEATLF %, tHnT LA RC HLES .
3% 4-14 NRST 5| B A4FE

s S =®/ME BAEE mAE B

TNoise ﬂi& Eﬁ%?ﬁz@ﬂ]ﬁ - 80 ns
4.2.12 TIM 884

%= 4-15 TIMI 43 ®

TE £ =/ME =AE =K v2

Fexr CH1 % CH3 [P B} %% 41 B I 2o 4 frimxeLe/2 MHz
(1) iﬁi+1%iIE, frmox = 64MHz,

% 4-16 TIM2/3 451

TE £ =/ME =AE =K v2

Fext CH1 % CH4 1] 58 I} #8 A 3B Ik s A 22 frimxcue/2 MHz
(1) iﬁi+1%iIE, frmox = 64MHz,
4.2.13 BHLIESFIT (EMACC) Fifk

=" 417 BEYREECR RS
ZYGATeh ADC R4 =/ME HAEE | mXKE | B
64 MHz f/.\[)c= fpc|_|</2 12 20 kHz
R 4-18 FOC ¥%iLE AT B ALINIR B T F 44X 4 BE SR 3T L

ik & HAE YRR TR SVPWM j5E=3:0) EAf

RGN 64MHz 15.3 12.8 6.3 38.1 Hs
WAL ET A ©2023 JPITE FIE Fr H AR & A BRA 7 21




=

RS H LRI
it 54 AR BIRRTIR | SVPWM B By
CALER A AL
RGN 64MHz 15.3 2.2 3.4 25 us
Citf EMACC [HLBLEE)
4.2.14 ADC ¥tk
% 4-19 ADC #54
mE ik e =2 i) PN By
Voo ADC JFJR I OB R AL | - 25 5 5.5 v
Vrerp IEZHHE 25 5 5.5 v
VRern 1SR 0 0 0 v
fanc ADC I B S 0.3 16 28 MHz
fs (0 PRESTES fapc = 16MHz 1.142 - MHz
fraig ¥ A i AR faoc = 16MHz 941 kHz
17 Cycles
Van et L R VG Vrern Vrerp v
Ran ) HMERERAFE ST HAAEZ %K 4-20 kQ
Rapc ) PREFIE SNl 2 kQ
Caoc @ RFERFF 5 - pF
Jitteranc ADC fih & #6 ¥l 5) 1 - Cycles
ts () KRR E] faoc = 16MHz 1.5 239.5 Cycles
teony @ B B 1) A SR BB | faoc = 16MHZ; 14 252 Cycles
) 12 e
(1) EIRIE.
(2) 1EE(ENEIE ADC ERT. EXNBIESERIFEMNTR.
RARBNBI R EAREHE:
Ry < o5 o KT e
Hep, N (o#%R) BERN 12,
RIFIRE(XT 1/4LSB (Least Significant Bit, LSB).
R 4-20 NFRITRAME (faoc = 16 MHz)
SRAEEHA Ts (Cycles) SRAERTE] ts (us) EMAMEIEKE (k)
15 0.094 0
7.5 0.469 7.7
FRBLHTH ©2023 TRYITT UGG A HAR TR A IR A # 22
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RN A A f b
KAEREHA Ts (Cycles) SKAERTIE] ts (us) MAMEIERXE kQ)
13.5 0.844 15.4
28.5 1.781 34.7
41.5 2.594 515
55.5 3.469 69.5
715 4.469 90.1
239.5 14.969 306.5

& 4-21 ADCHEE

s S it &1 wmAg =AE ==L

ET AN A] R 2 Vop=Vrerp=5V, - 16 LSB
fADC =16 MHz

EO W iRZE - 1

EG 1825 YR £ B) - 5

ED o2kt 2@ - 2.5

EL & thiRz=e - 3.5

(1) BAMARRE: XirEiEihk5EEASEHME BHREXIRE.

2) RBRE: B—XRELFEREEIRBERZ ERE.

(3) HHRE: REREBEEESREREMREZZENRE.

(4) WoZMRE: ERLESBELEZ BHNRRRE.

(5) MOLMIRE: EMLFITESEREXELZENRARE.
A :

o ADC BESILFARBE: HBEEETIE (FEEEE) BB SIBLEALZGRE R, FHAXE
BEFEMAE S — TMRIBIN 5B LRI TIERERIG . N T TR N T3 R HIER RN 5| AL
WM—1EHFEZRE (5/8I571#).

o EHMRAT Voo FEm/ESE R AL FZELFHT ADC EFE
o HERTHULER, RELSHWit

FRALAT A ©2023 IRYITT RS A B A KA BR A & 23



WU B M RE AR b
LSB &
EG
4095 - - -"-""—--"--"-—-VF"—-—-------- —-——_— - _—_- 0___-_-—_—_nn—-—-_—- 7__|'|
4094 | i i :
4093 — |
|
4? | I .
; | (1) SKPRAEHRERLL
| (2) IBf8%phik
6 | (3) SERREE R /44
n | M
S |
4 — |
j |
3 »——l ED |
, le—p |
1 LSB IDEAL |
1 —
1 /] | X
0 T 7T 17T 7T 7T 7T 17T 17T 7T 171 / / T 1T 17T 17T 17T 71 v
Vsa 1 2 3 4 5 6 7 4093 4094 4095 4096  Vooa

4-1 ADC F&EE4H1E

Rapc!!) 126

I 1 pA MJ- Pl dn
VT
TCADCU)
—_

RaIN
AIer

-
| -

Cparasitic

VDD
% vy S BE R ADCHE e 28

i

FAEWAE

4-2 ADC HYHRBYTEREE
(1). Raoc F1 Caoc {EL 1] ADC #F4E L 3% 4-19,

Cparasitic %1~ PCB HLZX (HUWRTHEEA PCB A Joy L&) N b pad HEZE (K% 7pF). VIR{E @&k
IRELHRE L . N T ORANX — 8, RUREID fanco

ADC KAE[) PCB W it-HEE: HIR RN %K 5-1 3E4T . AT IRIE ADC #5408, 10 nF HEZR SR HELF
MR, R AT RESET & F iE

4.2.15 DAC 4 JE 2% f itk

3 4-22 DAC 7 [E=RHE

)= i &4 =0 L il =P B
Voo DAC JTJii I PRS0 Fi Y58 Fi - 5 5.5 v

Ro fii 4 FELAT - - - - kQ
lour® L ER - - - - mA

(1) &IHRIE.
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UL HAMERE SR AR
4.2.16 HHELEAE (cOMP) H¢fE
% 4-23 COMP #5%
5iE ik & &=/IME HRE RKX{E B
Voo AL, R L - 2.5 5 5.5 v
Veom oy NS L - 0.2 5.3 v
Vit PN NS RIHE (iIGHD i 40 mv
EIhRE (Rl Bt 105
Vhy i [ FR EETAN 0 mv
447 2 10
LA 20
lo TAE IR RIIFE (fikid) Bk 1.405 2.81 3.74 HA
(Voo BREHD FIFE (D s 22.2 38.55 42.42
Tay® fi AR AR (Rl B ns
P i 28.67 42.81 79
S 142.3 287.4 753.4
EFHE
igﬁ: (R Bt 30.62 57.8 72.13
ffgg: (k) B 206.5 597.2 849.8
(1) JIHRIE.
4.2.17 BHEB KR (OPAMP) ¢t
3 4-24 OPAMP 4514
= i & &/IME HRE RAE B
Voo AL, R R 2.7 5 5.5 v
Vour iy R 0.2 Vppa-0.2 v
CMIR PR NS 0.2 Vppa-0.2 v
lioad Y LA Ri=100Q, Vpp=5V 6 mA
lg TAEHHR AR 807 HA
1i2) T LU ) Ei 2.00 170.00 nA
Vos LOPNTRELENES REHERT +15 mvV
RHE S5 +25 mv
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UL HAMERE SR AR
E ik &4 &/IME HAE BAE B
CMRR®@ FERL I b 51 145 dB
PSRR® YR EE 41 70 109.4 dB
UGF BT 8 2 T 6 MHz
SR I E (5%-95%) rising 5.213 6.251 8.061 V/ps

(5%-95%) falling 5.278 6.571 8.679
¢ FABLAG 47.09 70.93 84.58 Deg
PGA gain PGA 1 7 447 1 1 times

44 2 2

EETDAE 5

407 4 8

EE(DAL 10

EEIVAL 12

461 7 16

EE[OA: 20

(1) EBRATIEREFRIERE 2.775.5V 208, HtMETIEBRERUET 2.7v;

(2) FIHRIE.
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6.1 TSSOP28 #f3%

pc1[1]| @
pc2 [ 2]
pc3 [ 3]

pca [ 4]
PC7/NRST [ s |
PC8/SWCLK | 6 |
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VREFP E
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PAL/AINO | 4 QFN28
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15 | pB1
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24 23 22 21 20 19
pco/swpio | 1 18 | pg7
VDD/VDDA/VREFP | 2 17 | pB6
VSS/VSSA/VREFN | 3 16 | pBs
PA1/AINO| 4 15 | pBa
PA2/AINL| 5 14 | pp3
Pa3/aN2| 6 ‘ PB2
7 8 9 10 11 12
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6.5 TSSOP20 3
PC7/NRST [ 1 | @ 20 | PB7
PC8/SWCLK [ 2 | 19| pB6
PC9/SWDIO [ 3 | 18| pBs
VDD/VDDA/VREFP [ 4 | 17 P4
VSS/VSSA/VREFN E 16 | PB3
PA1/AINO E TSS0P20 15 | PB2
PA2/AINL [ 7 | 14 | PB1
PA3/AIN2 E 13 | PA14
PA4/AIN3 E 12 | PA13
PAS/AINA [10 | [11] pag/aINS
6-5 TSSOP20 $$3& 5| B
6.6 QFN20 H} 3
@ 2 a 2 A
a a. o a o
20 19 18 17 16
PC7/NRST 1 15 PB2
PC8/SWCLK| 2 14 | PBI
pco/swpio| 3 QFNZO 13 | PAl4
VDD/VDDA/VREFP| 4 12 | PAI3
VSS/VSSA/VREFN| 5 \ 11 | PAY/AINS
6 7 8 9 10
8 E g 2 z
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P g 2 3 2 vss
& 6-6 QFN20 £%E5|BIHES
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FU S He 5] e X
By \)
6.7 SHERTI e X
R 61 BEHEMSIHENX
2 7 2 7 2 7 = pes a6
z A il a I 7 S| &R 3l M| 2 & | SIMERAINEE S| IR AN ThAE
8 |8 | R |8 |8 |8 NEE AT
S8 | TR |7 |8 | (BERRIT :
\ThaE SV i
%
0 - 0 - 0 - VSS S - et (5 0 4 QFN 322 i
PIRA
1 8 - - - - VDD/VDDA | S - B A PR
. - 2 8 4 4 VDD/VDDA/ | S - H L YE AL
VREFP
2 9 - - - - VREFP S - S EfL
3 10 3 9 5 5 VSS/VSSA/ S - B R 5 d s
VREFN
4 11 4 10 6 6 PA1 I/O FT@ | TIM3_CH4 ADC_INO
TRACE_TX DAC1_OUT
EXTIN1
5 12 5 11 7 7 PA2 I/O FT TIM3_CH1 ADC_IN1
OPA2_INNO
EXTIN2
6 13 6 12 8 8 PA3 I/O FT TIM2_CH1 ADC_IN2
OPA2_OUT
EXTIN3
7 14 7 13 9 9 PA4 I/0 FT TIM2_CH2 ADC_IN3
COMP_OUT OPA1_INNO
EXTIN4
CKI_1
8 15 8 14 10 10 PAS I/O FT TIM2_CH3 ADC_IN4
OPA1_OUT
EXTINS
9 16 - - - - PAG I/0 FT UART1_RX COMP_INP1
12C1_SDA OPA1_INN1
MCO EXTING
10 17 - - - - PA7 I/0 FT UART1_TX COMP_INNO
12C1_ScCL OPA2_INN1
EXTIN7
11 18 - - - - PAS I/0 FT TIM3_CH1 EXTINS
TIM1_BKIN
TIM1_ETR
MCO
12 19 9 15 11 11 PA9 I/0 FT - ADC_IN5
OPA1_INP2
OPA2_INP2
EXTIN9
13 20 10 16 12 12 PA13 I/0 FT - OPA1_INP1
OPA2_INP1
EXTIN13
CKI_2
14 21 11 17 13 13 PA14 I/0 FT - OPA_PGA_N
COMP_INPO
EXTIN14
15 22 12 18 14 14 PB1 I/0 FT - OPA1_INPO
OPA2_INPO
EXTIN1
16 23 13 19 15 15 PB2 I/0 FT TIM1_CH3N EXTIN2
TIM1_CH1
TIM1_CHIN
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PB3

1/0

TIM1_CH3
TIM1_CH2
TIM1_CH2N

EXTIN3

25

15

21

17

17

PB4

1/0

TIM1_CH2N
TIM1_CH3
TIM1_CH3N

EXTIN4

26

16

22

18

18

PB5

1/0

FT

TIM1_CH2
TIM1_CHIN
TIM1_CH1

EXTINS

27

17

23

19

19

PB6

1/0

FT

TIM1_CHIN
TIM1_CH2N
TIM1_CH2

EXTIN6

21

28

18

24

20

20

PB7

1/0

FT

TIM1_CH1
TIM1_CH3N
TIM1_CH3
MCO

EXTIN7

22

19

PC1

1/0

FT

TIM1_CHIN
TIM2_CH3
SPI_CLK
MCO

EXTIN1

23

20

PC2

1/0

FT

TIM1_CH2N
TIM2_CH2
SPI_CS

EXTIN2

24

21

PC3

1/0

FT

TIM1_CH3N
TIM2_CH1
SPI_MISO

EXTIN3

25

22

PC4

1/0

FT

TIM3_CH1
TRACE_TX
SPI_MOSI

EXTIN4

26

23

PC7/NRST
(NRST)

1/0

FT

TIM1_ETR
TIM1_BKIN
TIM2_CH4

EXTIN7

27

24

PC8/SWCLK
(SWCLK)

1/0

FT

CMO_SWCLK
UART1_RX/
UART1_TX
12C1_SDA
TIM3_CH2
ADC_EXT_TRIG

EXTIN8

28

PC9/SWDIO
(SWDIO)

1/0

FT

CMO_SWDIO
UART1_TX/
UART1_RX
12C1_SCL
TIM3_CH3
ADC_EXT_TRIG

EXTIN9

(1).
(2).

| TN, O FRMit, 1/0 RRMIAN/MH, S FRREBIRMHE.

FT=5V tolerant, 5V ii/E.
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o SIMIZRLIEE, EEE 6.8 FIHERH (AF) LjFEFE” .

BIEHFRIRR, EREMREFME L, HIE /0 BBRIGRMMN -
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FUGE B 1R E
6.8 SIHIEM (AF) ThEER
* 62 SIMEMINEER
Gl AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PC8 SWCLK | ADC_EXT_TRIG | - - - TIM3_CH2 | UARTL_RX/ | 12c1 spA
UARTL_TX
(1)
PCY SWDIO | ADC_EXT_TRIG | - - - TIM3_CH3 | YUARTLRX/ | 5c1 scL
UART1_TX
(1)
PAL/AINO | - - - - TIM3_CH4 | TRACE_TX | -
PA2/AIN1 | - - - - TIM3_CH1 | - -
PA3/AIN2 | - - - TIM2_CH1 | - - -
PA4/AIN3 | - COMP_OUT - - TIM2_CH2 | - - -
PAS/AING | - - - - TIM2_CH3 | - - -
PAG MCO - - - - UART1_RX® | 12C1_SDA
PA7 - - - - UARTL_TX® | 12€1_SCL
PAS MCO - TIM1_BKIN | TIM1_ETR | - TIM3_CH1 | - -
PA9/AINS | - - - - - - - -
PA13 - - . - - . . .
PA14 - - . - - . . .
PB1 - - - - - - - -
PB2 - - TIM1_CH3N | TIM1_CH1 | TIM1_CHIN | - - -
PB3 - - TIM1_CH3 | TIM1_CH2 | TIM1_CH2N | - - -
PB4 - - TIM1_CH2N | TIM1_CH3 | TIM1_CH3N | - - -
PB5 - - TIM1_CH2 | TIM1_CHIN | TIM1_CH1 | - - -
PB6 - - TIM1_CHIN | TIM1_CH2N | TIM1_CH2 | - - -
PB7 MCO - TIM1_CH1 | TIM1_CH3N | TIM1_CH3 | - - -
PC1 - - TIM1_CHIN | - TIM2_CH3 | - - SPI_CLK
PC2 - - TIM1_CH2N | - TIM2_CH2 | - - SPI_CS
PC3 - - TIM1_CH3N | - TIM2_CH1 | - - SPI_MISO
PCa - - - - - TIM3_CH1 | TRACE_TX | SPI_MOSI
PC7/NRST | - - TIMI_ETR | TIM1_BKIN | TIM2_CH4 | - - -
(1). BEACE UART_CR2.SWAP L ATSEIR UART AY TX F1 RX 3[R E k.
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RO B
7 BHESH
7.1 HERF
7.1.1 TSSOP28 ¥}
TSSOP28 A 9.70 mm x 4.40 mm, 0.65 mm [] FE )3t 55 .
D
iAdAAAAAAARAA] -
@1.00+£0.10 0.05+£0.05 DEP
MOEX & TOP E—-MARK
PAAEEREN
/ A
Ll e '\ J
N //
+ R“_r _ & ~ &
-/ - 42.0040.10 .05£0.05 DEP » ,j—
B EE L EER: | %{’
o ¢ e
] /K 93 )
<L
—y =
[
< 10 mininininiEIninIng
ok 010
- S
[—b1—
SRS
. il \EN
o ?‘I% [ < SECTION C—C
<I Tl R}) HORMAL PLATING
Y k_}_)
T L
B =
_._(|_ )_,
& 7-1 TSSOP28 fi& R~T
= 7-1 TSSOP28 13 R~ &%
Faa=s &/ME (mm) #HAME (mm) BAE (mm)
A 1.20
Al 0.05 0.15
A2 0.80 1.00 1.05
A3 0.34 0.44 0.54
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FUGE B HESH
= &/ME (mm) HAE (mm) =A{E (mm)
b 0.20 - 0.29
bl 0.19 0.22 0.25
c 0.13 - 0.18
cl 0.12 0.13 0.14
D 9.60 9.70 9.80
E 6.20 6.40 6.60
E1l 4.30 4.40 4.50
e 0.55 0.65 0.75
L 0.45 0.60 0.75
L1 1.00 REF
L2 0.25BSC
R 0.09 ; .

R1 0.09 ; .
S 0.20 ; .
0 0° - g°
01 10° 12° 14°
02 10° 12° 14°
03 10° 12° 14°
04 10° 12° 14°
7.1.2 QFN28 $13
QFN28 N 4 mm x4 mm, 0.4 mm )2 3
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LASER MAREK - H;‘ o
I
Ll D]
DE WIEW
DETAL &
= P T e I s B g =
' IDE VIE | !
=1 | :.,
[E 7-2 QFN28 R ~F
= 7-2 GFN28 HER &
TE B/ME (mm) E1AY{E (mm) B A{E(mm)
A 0.70 0.75 0.8
Al 0.00 0.02 0.05
A2 0.50 0.55 0.60
A3 0.20 REF
b 0.15 0.20 0.25
D 3.90 4.00 4.10
E 3.90 4.00 4.10
e 0.30 0.40 0.50
D2 2.50 2.60 2.70
E2 2.50 2.60 2.70
L 0.35 0.40 0.45
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FEAL T AT ©2023 PRI AU Fr BABIE A AT BR 2 7]

F RS HESH
o= &/ME (mm) HAYME (mm) B A{E(mm)
R 0.075 _
K 0.30 REF
H 0.35 REF
aaa 0.10
bbb 0.10
ccc 0.08
ddd 0.10
eee 0.10
7.1.3 TSSOP24 3
TSSOP24 4 7.8 mm x 4.4 mm, 0.65 mm &) FE (13255 .
1
rfr | \\
/ | \ L
I.‘ —-—-—--r —————— ,: [T} |
\‘\\ i {lrrf
b N BTME-MARK 92002010
fl\ T N 0.05+0.05 DEPTH
1
NDEX @1.0020.10 0.05£0.05 DEPTH
e — v
00 0 ][] A
T
|
[ Tfid
NEininininininininininiis
— : — r
L (& ]o10]
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FUGE B HESH
F 7-3 TSSOP24 R~ 5%
s &/ME (mm) BARME (mm) BAME (mm)
A ] ; 1.20
Al 0.05 - 0.15
A2 0.80 - 1.00
A3 0.34 0.39 0.44
D 7.70 7.80 7.90
E 6.20 6.40 6.60
E1 4.30 4.40 4.50
e 0.55 0.65 0.75
L 0.45 0.60 0.75
L1 1.00 REF
L2 0.25BSC
R 0.09 - -
R1 0.09 - -
S 0.20 - -
01 0° - 8°
02 12° 14° 16°
03 12° 14° 16°
7.1.4 QFN24 3}3%

QFN24 5 4mm x4mm, 0.5mm [A] fF )35,
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WL S 3B
| |
= D il 47 | —jl-c2
A S UTUTT
LASER MARK 1
PIN 1 I.D. _) S \ J‘: G
D, H |$Q
D, N -
b ! Ll R |
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= P i -
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v alaNaNaNaNg
0o v o]
EIALA BOTTOM VIEW
N
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vl lBEOo/Manonnna N o
. o rd « =T ~—
@m:] l <y |
| -
SIDE VIEW ) )
DETAIL A
& 7-4 QFN24 FHERTE
£ 7-4 OFN24 HERT &
s &/JVME (mm) HAEE (mm) BX{E (mm)
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
A3 0.127 REF
b 0.20 0.25 0.30
D 3.95 4.00 4.05
E 3.95 4.00 4.05
D2 2.40 2.45 2.50
E2 2.40 2.45 2.50
e 0.40 0.50 0.60
H 0.35 REF
L 0.35 0.40 0.45
K 0.20 -
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LS HESH
o5 &/ME (mm) HAME (mm) BAE (mm)
Cc1 0.08 REF
2 0.08 REF
R 0.09 REF

7.1.5 TSSOP20 3%

TSSOP20 A 6.5 mm x 4.4 mm, 0.65 mm 8] FE )3t .
N
ﬂ——LA ‘_g 1=
L
o
S lE cE= c T:
L+
|
i \
T
]
T
& 7-5 TSSOP20 %R ~F
< 7-5 TSSOP20 H#R~+&#
s &/ME (mm) #HAME (mm) BAE (mm)
A 1.20
Al 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
[¢ 0.09 0.20
D 6.40 6.50 6.60
J AT ©2023 IEIINTTHIGS H BARE & A R 2 5 42




F RS HESH
o5 &/ME (mm) HAME (mm) BAE (mm)
E 6.30 6.40 6.50
E1 4.30 4.40 4.50
e 0.65 BSC
L 0.45 0.60 0.75
L1 1.00 REF
0 0° 8°

7.1.6 QFN20 33

QFN20 N 4 mm x4 mm, 0.5 mm [R]FE {2,
L | }
| | | K |
- [(TTTTTTTT]
) "\'\.\ LASER MAR |
T - (T
L J;__:_ ':
[
TE L1 T
NONAN
s L2 VE b—
BOTTOM
= I e I s =
e e
‘_ L
=N
| ETAIL & |
& 7-6 QFN20 FER~TE
F 7-6 QFN20 HER~T& %
o= &/ME (mm) HAME (mm) mAE (mm)
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
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FU S He HEESH
= &/ME (mm) BRME (mm) BA{E (mm)
A3 0.20 REF
b 0.2 0.25 0.30
D 3.90 4.00 4.10
E 3.90 4.00 4.15
D2 2.50 2.60 2.70
E2 2.50 2.60 2.70
e 0.40 0.50 0.60
H 0.30 REF
K 0.20
L 0.35 0.40 0.45
R 0.10

7.2 ZHIE R

LZEE SAHE T AU LOGO+ARM LOGO. 77 i USRI btk 5. o, bt 5 A W N~ R

® 7-7 et SR
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\. XXXXXXXX -
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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 = e e 2
APB Advanced Peripheral Bus PANEERSN5S
AWU Auto-Wakeup H 3 i
BLDC Brushless Direct Current Motor B N=R 5N
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
FOC Field-Oriented Control W37 7€ 1r) 425 )
GPIO General Purpose Input Output 3 FH N
HSE High Speed External (Clock Signal) ERANEE (BEPES)
12C Inter-Integrated Circuit 12C 2k
128 Inter-1C Sound 125 S2k
IWDG Independent Watchdog MASLE 1M
LS Low-Speed Internal (Clock Signal) RIEAH (NEES)
MCU Microcontroller Unit Tz T
MSPS Million Samples Per Second R E T IRCRAE
NVIC Nested Vectored Interrupt Controller B 2 T skl 2
PDR Power-Down Reset ECHEIN K A
PGA Programmable Gain Amplifier T G [ 1 25 B
PLL Phase Locked Loop AR
PMSM Permanent-Magnet Synchronous Motor FKHE [E] D AL
POR Power-On Reset FHEAL
PPM Parts per Million HAMZ—
PWM Pulse Width Modulation Jok e 1R )
RCC Reset and Clock Control ST AT Bz
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WA F ARETE
HE E= R HEA
RISC Reduced Instruction Set Computing AR R SR =N
RTS Request to Send TR KIE
SAR Successive Approximation BRI
SPI Serial Peripheral Interface AT MO
SRAM Static Random Access Memory BR A BENLA it %
SWD Serial Wire Debug AT AR
UART Universal Asynchronous Receiver Transmitter B R P R 8%
WWDG Window Watchdog W IE 1
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