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1 fEifr

AN HK32MO60 FR A0 F IIEHE T HK32MO060 28 511t 2 VAR I TT MO BEAHIE A5 R
AR EBENLEFE McU 5, AL RS.

e HK32MO060K8U7 (QFN32 %)

e HK32MO060K8T7 (LQFP32 H3%)

e HK32M060C8U7 (QFNA48 H}%)

e HK32MO060C8T7 (LQFP48 H}%)

P RTCLEE (HK32M060 H ), #E— T #Z R 506 BT EE
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2 P2 iR

HK32M060 Z%)J&—#Kf#i ] ARM® Cortex®-MO W%, 5 RN E A% Fl—H AL 34 il Sy s 5.6
(EMACC) HIHENLIKANE FCH, B LIESRATIA 48MHz, P B 64Kbyte Flash 1 8Kbyte SRAM.,

HK32MO060 N & 1 > 16 S e 28 (3L 3 B PWM Bl , iX 3 BT A KM FRSE X HAMG HD . 14
32 fLIEHER S 14 16 ALE A ER 250 1 4> 16 f7 A E RS 3% .

HK32M060 W & 1 Mii 5 1) RTC, SCRFMIBIIIRE, W DAMEMRIFER ST, Joils i S fme e .

HK32MO060 PN B IR 4E: 1 4> 12 {7 ADC (RUER EIR SRR, DL Z 10 NMbEbEiE). 3 4
Bz Bk EE G PGA B, 4 ML (M DAC FrHi Ebas 28 11BR ). 1 AN e/ /R T B AT
HL% (POR/PDR/BOR) Fll 1 NMHNHZHH L Gl AN ADC REEASE]) .

HK32MO060 FRFEJE . Hi. NRST LAAMPWFTA 51 BIER T LAVEA GPIO. 4M& 10 BRAMB I N s 5]
BEZIRNHZ ST, AR ATREL 5] HEE .

HK32MO060 L4 Flash S5 R4, W SZREMUIN B B & FI1 Flash ARG I0%

HK32MO060 P & Z FliE 54810 2 B 5 [ UART. 1 B SPI. 1 12C.

HK32MO060 L% 1 B T 7 1a B0 (DVSQ), Hi i 1 3 Ab B A8 A R asf m 1 40 350 42 1)
GIEVAR

HK32MO060 S FFHENR (Sleep) AFHL (Stop) MRINFERLZ, && XS R IIFEERE S IR

T X s =EE 1AM, HK32MO060 45 571)i&E & T BLDC/PMSM HEHLI J5 i /FOC BIX &h47 il Z52 8 FH

o HFITH
o XML
o RN
o  HI%E
o JHAHML
o MhdE
o« KE
o Mk
e i
2.1 7= AR
e CPUWNK

ARM’ Cortex’-MO

BRI B : 48MHz

24 fif. System Tick & HJ 2%
o TAFMLHVEH

B (EHIE Vop): 2.6V~5.5V
o LARIRFEVEH: -40°C~+105°C
o HATAEHIA

iZ T (Run)

2mA@5V@8MHz
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- 7.6MA@5V@48MHz

o MEARAE (Sleep)
- 0.8mA@5V@40kHz
- 1.7mA@5V@8MHz
- 4.7mA@5V@48MHz

o (FHUEI (Stop)
- IEHEMR (Normal): 0.35mA@5V@40kHz
- RIEEEI (Low-Power): 8.83puA@5V@40kHz

o fFfiEdm

° 64 Kbyte Flash
- CPU EMAE T 24MHz I, SCHF 0 S5 52 V5 IH] Flash.
- Flash HAHEE 2RI DhRe, nl 500w B R F1 5 R .

- 3CFF Flash fEAEHR 2 MBI, W7 1E Flash A 52 BB ML .

° 8Kbyte SRAM
o Infh
o AMHEERBE (HSED: 4~32MHz
o AMEBRIEES P (LSE): 32.768kHz
o FNTEIEI R (HSD: 8/12/48MHz
o T MRIEETEP (LSD: 40kHz
o PLLH%f: 1~48MHz
o GPIO #MEBAI AR £l: 5~30MHz

o AMEEMIEAL (NRST 5IJD
o IEIIFITRREAS AL
o HWHOETMTHEZIE (WwwDG B4
o JSIE T L (wWDG F AL
o HJREL, (POR/PDR/BOR)
o BAEEALL (SW HLD
o RIFEE AN
e  GPIO %[
o STHFZ 44 4 GPIO ¥
e 1 DMA 2
oy 5 AMEIE, WHEREEASFEAIERIE.
o FEETIM. SPI. 12C. UART. ADC 25% Fh 4 fih &
o HumEfEHEN
o 2 % UART
o1 12C
- 1MHz /400kHz/100kHz 1£ 4Gt
- EENUEESR (Stop) N, SHRREGEBE IO iR
o 1 B&E SPI
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i 18Mbps & HiH %
o EMAR
1/~ 16 AL E F &S ZOE R &8 (TIMD)
3 % PWM Hith, A PWM R JE AR XEFRIE X B KM
SCRPYMAE IS 581 4 LA R N LA 2 i H A5 5 0 42
SRR cc1~eee il 2 pd LB i fil & ADC
2 /NiE FH B s
1> 32 fE A ER & (TIM2)
14> 16 A HER 4% (TIM3)
1/~ 16 A FEEAEREE (TIM6)
o BRIEAMIFHIBHEEICL (DVSQ)
SCRF 32 ALE RUEBRIE, AT [ £ 3 B AR AL
SCHF 32 e rUEERS BETE T
o HINLIEMEHIT (EMACC)
X HF Cordic i1, HTIERIZITH
X #F Clarke. Park fll% Park iz %
T EF svPwMm
XHF 1 PR LR @ TE  (Trace)
o TINRTHES
1> 12 A7 XU ROk SAR ADC (5¢ % 10 B AMEBLAUME 5 AN JHIE)
12 gy
BRI . 1.7 MSPS
APANSLRFERRE T, BT [F— B Z06 P ANME 5 34T R
SCRE 4 NPT EABIAT 1 AN A5 e
XRFE SN . FRE TR
SCREH LA v 4 T e
T2 AME R R (TIM1_TRGO. TIM1_CCx. GPIO #iy N3 {H4%)
SCREE LA h 2 UCR R T 3 T e
T PR S O 4 A A AR
NHZE &
P22 L A R B ADC AL IR TE
4 AL R PR A
HOER 12 2% F R AT SR FAMTE S5, ATk E N3 8 7 DAC
ELAL A 1) A HE T A g v i I 5% R 2R
3 M HEBOKAR
JRORAGHO] i A%
JROK 25 (4 H A 5 T LA Rt mT AP 35 81 ADC (19 RFR I IE
e 96 it H UID FRiH
FIAE 7415 Fl 22 4 3
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o WUERRARZIRE
e CPURESHIK
o SWD kN
o ARM’ CoreSight™ i ZHf (ROM-Table. DWT #I BPU)

o HE X DBGMCU iz ilds (KIhFEALAT Bl WA i bzl . 18K M BR bR 42
BENLGP)

o j@it HBM5500V/CDM2000V/LU250mA Z& 2% .

2.2 BE—WR

% 2-1 HK32M060 B Bt

PR HK32M060K8U7 HK32MO060K8T7 HK32M060C8U7 HK32M060C8T7
GPIO 28 28 44 44
ESES QFN32 LQFP32 QFN48 LQFP48
TiErE 2.6V~5.5V
TERE -40°C ~ +105°C
b Flash(Kbyte) 64
fi&
3 SRAM(Kbyte) 8
CPU | %% Cortex®-M0
T eI 48 MHz
DMA N (BIEHD 14> (5 3HiE)
E R BBRE/ 1
FrRZEET (DVSQ)
Bf | MEBLSI 40 kHz
. AIEB HSI 8 MHz /12 MHz /48 MHz
PLL Fféh SCHF
SMEB HSE 4~32 MHz
SMNER LSE & 32.768 kHz
E | BRERS 14~ (16 1) = TIM1
;g B ERTES 14~ (3247) = TIM2
14 (16 £ = TIM3
EARERTRE 14 (16 fip) : TIM6
f& 5 RTC 1/MBSE I 32 b Eds (nTEMR IR T igi7)
System Tick FERTES | 1
WEIA 1
(IWDG)
BOEIA 1
(WWDG)
i@ | UART 1 2
m e Akt .
® SPI 1
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RS H P b iid
R HK32MO060K8U7 HK32MO060K8T7 HK32M060C8U7 HK32M060C8T7
ADC | ADC M (OMERIR | 1 (8) 1 (10

BIEH)
RS WHSE
ADC #53RiR % 1.7MSPS
ADC 15 12 i
HELLEEE (comP) 4
ZERAZE (OPAMP) 3
EHNERE T (EMACC) | 1
96 fiL UID 1
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3 ThEEN A
3.1 Z5HHHE R

N FEE  64Kbyte ) Flash, T J50RE 5 A -

ARM®Cortex"-MO AbF a5 2k A ZX 32 37 RISC ALFR AR,  $R A sl (1) T S50 REAN S 3 1) o I 28 G B

%R AP A N B Cortex®-MO #:0y, RIS 5 FA ) ARM T B FNHAL 25
PL HK32MO060C8T7 N, 1% AR5 I ShREAEE an -

) AZ’PUART]'&&

- &

)

- a~16HAF K R TR
|- XS ENR

|- ECRCK
i - STHMotorolatiiz
L

IDE/N 12CRE

- S EER

- BT S R T
- /0 L

|- B CRCKI:

- S SMBusHREF

- MeutEHLEs e

|- 7/8/ A KT

1A/ Pt
- B 18MbpsfEiIEE

|- R AR ATR

3 - 100Kpbs/400Kbps/1Mbps f& iR

Cortex- MORLIE 2% Bt/ ER ST DMA AR T
@48 MHz (DVsQ) (5iEiH) (EMACC)
I3 ¥ v 1
[ AHBE £ B @48MHz
v v ¥ v ¥ v
GPIOED SRAM HEmE 964iZUID e ShiRd ST "R
(8 Kbyte) 3 432 MRS BTRHSE Cortex VORFEET |
32,768 kHadh B0 LS
™ [Fonc a2 | v s/ 12 s PSR S
(64 Kbyte) 40 kHz T PO BT ELSI __Tcgﬁ
GPIOSMEBHNR $
““
APBREZZ@48MHz
RgaFRE FEFEE (Timer) EHIREhE B
(VOLTAGE_DIV)
EITER (Run) WEENE (ML) PWMiEiEL (FHFEX)
. PWMIEH2 (HFEX)
| Sl - 164547 PWMEE3 (HFEX)
o
B PUMESBIE S
-ETRAMEBIAR A ERBULES
-SMBRIEESIHA ]
EH
— MK ERENE (TM2)
3 -SATHE S
o BE v - 1605 5RRR
- —{ e Lin) LR
A - AFER IR/ AR WM
- ETROMEBREZ SN
ERERER (TIM3)
I 16t "
RTC - 16{ 5 $hRE H2
Rt -EL/ATHEAR Hs
205 - ABRIRIE/ M B PWM PWMBIEL
sl - ALRFRISECFHhER - ETROMBRAZIAN EREMEES
l .
URTHFRRD) EEERE (o)
-16fTi S
- 16538728
ORI VS
2ciBek
—

3-1 BYIRER:

3-1 HK32M060C8T7 I HEHEE]

(1). X 48 SIBIE R IR HEIMABRERT S LSE.

(2). X 48 SIRFTFE T35 UART2 ThaE (32 SIRFETZE{X S HF UARTL IhEE).

(3). 1X 48 5|BIETEE T #F 12C ThEE.

TS T ©2026 FRYINTTAITE  H R A A R 7




- o N
0x4001_7FFF i 0x4800_17FF
RE
/ 0x4800_0C00
wez i GPIO C AHB
i 0x4800_0800
0x4800_0400 GPIO B
/ 0x4800_0000 GPIOA J
0x4001_6000 | X
oxd001_5C00 OPAMP 0x4003_03FF DVsSQ b
oxa001 5800 | DBEGMCU / 0x4003_0000 E
- 1Rz { 0x4002_8400 =
040015000 12c1 N OKFFFRFRE / 0x4002_8000 EMACC
. i x
0x4001_4C00 \ i -
0x4001_4800 comp 1REE
APB2 ’, RE
0x4001_4400 T ' 0xE010_0000
0x4001_4000 N Cortex-MO /
R Rrshg ) R
0x4001_3800 OxEOQ0_0000 { AHB
V2 OxDFFF_FFFF /
0x4001_3400 S
- 7] \\‘ 7]
0x4001_3000 RE Re
0x4001_2C00 TiM1 (xe000_00
(=] =
= OXSFFF_FFFE Oxd002 2400
0x4001_2800 ] \ y Flash
0x4001_2400 UART2 shig 0x4002_2000 =
0x4001 0800 1REB 0x4000_0000 0x4002_1400 =
_ OX3FFF_FFFF | NN RCC
oxd001 0400 EXTI / N 0x4002_1000
- / ' RE
L ouoo1_ooco | SYSCFG 0x4000_7FFF / SRAM 0x4002_0400 OVA
X000 7400 RER 0x2000_0000 0x4002_0000 -
. PWR OX1FFF_FFFF . \
N e OX3FFF_FFFF
0x4000_7000 [~ " | CODE RE
0x2000_2000
0x0009_0000 0x2000_1FFF
1RE8 Vi \ N 8-Kbyte SRAM
,,,,,,,, 0x2000_0000
/ \ OX1FFF_FFFF
0x4000_3C00 \ OKLFFF_F900 RE
. / Y OX1FFF_F8FF ;
0x4000_3800 SPIL Y OXLFFF_F800 Option bytes
7 / \ OXIFFF_F7FF
APB1<  0x4000_3400 REE 4 0x0801_0000 ReE
0x4000_3000 IWDG 4 0x0800_FFFF 3-Kbyte "
X000 2600 WWDG i 0x0800_Fa00 | RS TEIEER
- 1REE / } 0x0800_F3FF
0x4000_1800 L] i i
UART1 | 61-Kbyte
0x4000_1400 e | % Flash[X
0x4000_1000 4 0x0800_0000
OXA000_0C00 RTC 4 OxO7FF FFFF e
wE / i =
Ox4000_0400 \ 0x0001_0000
0x4000_0000 ADC | | / 4 RIEBootELE
i FFlashsk
ARG X
"""" 0x0000_0000

& 3-2 HK32M060C8T7 T2{ik SS Rk &T
3-2 BYIERR:

(1). 64Kbyte Flash E13E 61Kbyte = Flash X#1 3Kbyte R fEX. 3Kbyte REEFMX AT AERAPRBX., HiLFRE
RGEEMEX, WAPYE 61Kbyte BIE Flash XA T EHRIEFAHKE.

3.3 IR
3.3.1 Flash

Z R N IEERCEIA 64 Kbyte ¥ Flash, FTAFHGETF FIEHE . 64Kbyte Flash flFE 61Kbyte
Flash [X 1 3Kbyte RZifEMEX . 3Kbyte 28 S8 AE % X AT FHAEFH P ARAS X .

T Flash 5 H 25 HO2F A7 2 IC &, AT SCHL AT M) S 7E 64 Kbyte 2] Py Y B5 LS
3.3.2 A & SRAM

LAY AN EREERL 8Kbyte SRAM, T HET: . P F R PTG Vi . CPU R L ZE 15 Bt 47 Pk
BV, BENET L K2 BN /R .
3.4 it TR

*  Vop=2.6"~5.5V: AMBHHEYEHRL (G Vear), Voo B I HIBCF RLEE . 1/0 51 IFT A B HEL
L REE

*  Vppa=2.6~55V: Vppa B I ADC. HE & LUHE 2% S s B IMUR 28 S iR 40058 4 ik He
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FU S He DIREN4H
EEH: Voo 0 Vopa 7 SSEIESE—E

3.5 FJRIiEas

GHWE EBEELM (POR), FHEEA (PDR) AUKELAL (BOR) HLES. Mt EIAT] 2.6V I,
RGRNEEIEHR TAE. 24 Voo/Vooa Il T48 5 BRI LUK Veor/Veor I, REGRFFARALIRE, MEFINTE
freapg. AR, RIEEA (BOR) ML REFEALIRG, BEEIMIFAEEEEFEER Veor BIH. X4
Z% 1k BOR B, HLYEALHL HIPOR/PDR 4%

3.6 MRINFERE
BRI AL

o EHR (Sleep) HEx: WA CPUIFIL, FrA AhBAL T TARIRZS AL A A b i/ A i noie gt
CPU.

o ML (Stop) Biz: FELREF SRAM FIZFAEA W EAZ RGO, AEHUBAT LA 2 5 f
REVHHE. RNV, WIAZIRIG BT I 809 1, PLL. HSI A HSE $R¥% a7 o< . mT DL L
AE—PC B A EXTI M5 53 McU PSR, EXTI (S 5 AT BUZ 16 MM 1/0 2z —.
12C B EHE S, TE MCU M Stop (e

3.7 Hfr
3.7.1 RGBT

B 1 RCC_CSR & A7 & H I R AL AR ELLLASL, R RN RALHTAT wr A7 s e AR . ]
i3 B RCC_CSR PR A A5 4748 h i AR AR B AL B AL SR

VDD

HiRE S 4L ‘
SNBELR «— ] e ARG R
NRST
] |<7 ETIFE TS R R 8

—— WWDG L

Bom e 3 It
D - (&haous) RHEEMA
— RIFEETESE L
1

0

GPIO PC7I)ifiE

NRST_IOEN[15:0]

3-3 EfifE5
MRV AR —F R, KA R R E
e NRST 5|l ERERHF OMESEAD
o BT RARAREANL
o  HWHAEIMTHZIE (WWDG B
o SIETIMIVEZ L GWDG FE AL
o HUREEAL (EHEA/AEEA/RIEEALD
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o HMEALL (SWELL: L Cortex™-MO H W BE RN {7 4% il F5 47 % HH ) SYSRESETREQ fi7
B, ASEBEAEE AL

o RIFEEHEEA

MR EAIAN, BrE HAhp S ALK e BRI T NRST 51, FFAE S AT RE PR3 s~ . AL
2% & 4% 8] 2 78 #u bk 0x0000 0004, 5 IR ALE S (BREIREALLLAN) 2 7E NRST 5l Il Eé it . ik
MR AL — AW E AR REE 2270 40us RBKPFAERT . 24 NRST 5| B R = A2 A R AL,
PR ALK
3.7.2 HIEE AL

ML NE—FER AN, SRR A

e LH/WHEEL (POR/PDR)

e XJEEALL (BOR)

PO NEREER T EHRELA (POR) /4 HIEAL (PDR) HLER. ZHIBRIAZA T TARRE, DURIER
G 2.6V B IR TAE. 24 Vop /N1 POR/PDR IR, MCURE#E A7, Jois A MBE A K .

ot Fr AR IEE R T R IEE AL (BOR) HLM. BOR EIERIAATI A, ILES HJR{LEE i POR/PDR Witz
PRI ABC B MCU SR T~ 15 R 4T 2w 2 DL BE A1 22 1E BOR ThaE.

3.8 i BRI B

NNNNN

m d 1
0sc32_0UT 32.768KHz [1SE o EXTCK —————>{10
RTC
0sc32_IN 1sE0sc 10 o

32 n
st
LsIRC

FLITFCLK
Prescaler

Hs148 RC

pA13

DHS 148
Hsiazon—T"
Hsin2

Hslag TIM capture
/16384
e hsn2
f—u
MainockOutput | MCOPRE | o
MCo n
o N4 [ | (€S
PAG f——ns
PAg
pCs HSI_REFCLK
fe——ruax

3-4 Bt
FERRR: {X LQFP48 F1 QFN48 £ 28 $ LSE, UART2 #1 12C.

a FEIATR, HSI48 F1 ADCCLK SRIE-T [l —/ M i AN 48MHz BN SR % . [Rlt, fH HSI48
8% ADCCLK B8, ANRENE 3 A — AN B c P DA DI FE

FAE ST BN I RGN B (SYSCLK) 12y cPu LAER &b, AERIRY s i i) 48MHz I o2 id 73
BUG ) HSI AR EHSERIN RGN B HSIHSE WI1ESA PLL BT E Zp S04, PR i i & 156
PLL, AEMCE 5 RGN PR

af PRGN Bt T B B, thovE RO TR, R, SR TR, DR By
FEAL BT ©2026 RN T HUITGE Fr BB & A BR A 7] 10




ﬂﬁ.ﬁﬁ‘ ke
AIE N R G i

o HMMBEIEREN (HSE): 4~32MHz

o HMIBKIERE (LSE): 32.768kHz

o N EERER (HSD: 8/12/48MHz

o FNAREERER (LSD: 40kHz

e  PLLHEFEN: 48MHz (HKAE)

e GPIO /M NI : 5~30MHz

AHB 2k, APB SR Bl T IEL J LA M s R E . AHB 2R (1 R N Bl AT IL 48MHzZ.
APB 35 [1] 55 e B T2 T 1K 48MHz.

B8P 4 R4t (Clock security system, CSS) T LGN HSE AT LSE My dkcfee, FHArAa I 21 i e i U 4 pf
B

3.9 GPIO

A GPIO T BI#R AT DL ARG B R . CHERR BT IR . N GF2. bR R B E RS
Dhfigsn 1. 2% GPIO 5] IR 5 B s AN BIIE T o AT (1 GPIO 5] BIRAT K LIt I RE ). 7E 7R 22
FIEOL T, 170 SUAIKIAMZ D RETT LLE N — MR E ERAEBUE, DL REAIME I TR AR 1/0 FrfFasi
E173 (0

3.10 SYSCFG
ZRINGRE —HAGEEHF 2. REMEEHISNEERELT:
o {EF4r 10 M_LJE HEZER 12¢ #EHGERIZN (Fast Mode Plus).
o EEMUGT A AR B ER LA X I
o EIESET] GPIO LIHIANEE KT
o EIETIM3_CH4 M NE LSS F| LSI. HSI. LSE {5 5.
o EHNI— LIS St B 10 FITR
o  TWENMER (84 DAC).

3.11 Boot &3
FEJEBNES, B 285 A Tk DL AR — P B 28
e MHJ Flash H%*
o MRGAHER A
H 2 MBFEPAF T RS AL, v L@ UARTL (PC8/PCY), X Flash H ¥ 4mfE .

3.12 DMA

BELAEAFE AR VT 3235 (DMA) $A ST AN S5 170 A 2 B B A7 i 4 B A7 it 1) () el e 15
By DIR o 3E PR g 3% A2 ) B Ardbd:, B/ cPu 25, Ktk CPU B Z B IR LB e N .

OHERCT 14 DMA FEHI 85 . DMA FEHI 884 HR 5 T — D e AT iE R . DMA #il —4
88 22 A FEASE] ) DMA e K .

o DMA i 5 AL I A T B EiE .

o RN AR E BT IF B A Al A, AT R

o XFHEMZME L.

e ZRFTIM1/2/3. SPI1. UART1/2. 12C1 Al ADC ] DMA i 3K BL&

TS T ©2026 FRYINTTAITE  H R A A R 7 11
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3.13 Filr 534

3.13.1 NVIC

Z A MCU N E B A E sl g (NVIC, REfgALIEZ 1A 22 Ml i indE CAh s 16 4
Cortex”-MO [ H ) Fll 4 AN SE . A DL /N IR v 7 S 38 i ik R 3% 1 rh BT B Dy e
o BB NVIC BENSSIIUR ZE IR fr) o W i 97 Ak B
o rRHFEE A ChEELREE A W%
o ARV b B
o KCEERE IR EA S b
o CHFRMT AR DIAE
o HIMRALIIIRE
o HKTREIN BENKE, TCFEESME ST
3.13.2 EXTI
PR b S AR (EXTD FST B R D iR WA g 10 CcPU i tH SR SR, R R ] 2
H I SR, LR BRI Y LR R SR
AR W/ A R R AT ECE, AT EXTI S Al VS RT G E EXTI CRTARTEC EXTDD A0 fil
RS E EXTI (FRIFREEE EXTD . [EE EXTI SR BT AR, A TAEEAE IR, F T DA AU s i
N
o WEFZIK 22 NEAF/ PG R
21 MEATHC B EXTI 28
ik R BT BV T ik
ALK BeIRES A FRD
A A O Al A A
1 MR e EXTI 28
o AR T/ A R T T A fi R B K o
o EIARIM Mk vE FEAR T APB2 R B TE B AN RS S .

3.14 37 F 18 (IWDG)

ST T I — A N ABJHSLA 40kHz () RC HikZ as (LSD $RELI B, i —A> 12 RLAE R H s A —
A 8 AL HITR AR o BT 1% RC ARV S SL T E B, B LE W RN T i2/T. IwDG Fl T 1EA L
R AL B RGBT O E I A U R e SR O I B SRR T, DR L C B Y A A
HERsE T AR, %R T AR &

WL E IWDG_WINR Zi /748, IWDG A TAETE & M=,

3.15 H§O0& 1 (WWDG)

BB RN — 7 (AR TS . T R R RS T, SN E T T %
Gi I A R, BT I RS, B R T W ThA. ZE VR, %M
DB 4

3.16 ER} 2%
BAT] MCU BIE— A B 52, P8R, — AR IR, i IR T ALE R
H T

TS T ©2026 FRYINTTAITE  H R A A R 7 12
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RO AR
= 31 EREEINEGEEN

i) ERTRERIR | BEE | Bk WasiR | DMA | B2F | iR/ B

SUE # ER | EAN | pmimE | sl
EERE | TIML 16 fi1 TR, . BB/ | 1765536 H H 3 3
ERER 2 | TIM2 32 fir LM . B/ | 1765536 H ¥ 4 ¥
TIM3 16 fir TR, . B/ | 1765536 H " 4 o
FHEAEN | TIM6 16 fir i 18 1765536 xI x5 X ¥

3.16.1 & BN 28

Z RS MCU R — NS e N 28 TIML,

TIM1 = 4E B8 0] LUAAE B 6 NMBIE =4 PWM RASS, 60T DUMPE S8 0@ F e i 48 . TIM2
P =AM iEE e U T

o AR
ot buER

o A PWM GAFEH 6 A )

o kR Y

o EATHN PWM Bt CHFRRR T HOBE I IR A THAE).

EIOE N S E O 16 (MU I SR, B S A S MR I RS . EE A 16 £ PWM RE
B, B SR AR ST (0~100%) . H T I A N S0 I B KR RS TR AR, B
0 N T DI i 2 I R T B 308 T S I B D R, 4R 00 25 B e T

2 3 LA T T 0 B R DRSO 7 55 RO B RS ThAE, T LA T LA o

ERRERF, T LR
3.16.2 iE f e ) 2

ARSI MCU LR T BUT 2 N8 4

e TIM2 F1TIM3

TIM2 38 FH 58 B 88 56 T —A> 32 47 [ 2l F 80 /8 - 2028 A — A 16 A7 T i . TIM3 38 FH e i) 2%
BT —A 16 7 A EEGEIE /BN EER I —AS 16 AL AILS . TIM2 A1 TIM3 2475 4 MO EE . X
S T FH T\ F SR/ L. PWM Bk S

TIM2 A1 TIM3 38 FH e i 28 vl I8 I e B 88 B4R ThRE 5 TIML & gds i) e i 28 b [F) T4, $ROLE D e g
P EETIAE . TIM2 A1 TIM3 $)0] F2AE 57 /) DMA 53K . TIM2 A TIM3 BERSALFE IEAZ (B &) L5
5, WREALH 1 B 3 NERMNAE BB T IRRERTT, HirEs s s

3.16.3 A B 2

1ZZ5 MCU £ — N IEA 2 I 25 TIM6 .

TIM6 JEAE I g8k T —A> 16 {7 H S E BB T E s i —> 16 Arfirdids . iR, Hit
KR AT RRE

3.16.4 System Tick SEFT 3%
System Tick JEW 28 T H THAE RS, THAERN—MrfERd ot 3eas . & BA U R

TS T ©2026 FRYINTTAITE  H R A A R 7 13
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o 24 RISk THEAS
o HINFINEE
o HTFEERN O, RESAE AT BRI
o WYmARITEPYE

3.17 ADC
WE 14 12 A /A 6448 (ADO) #EER, BAF £ik 10 NMAMEEEF 6 A il . A [EE
TG A/D B AT E R JEFE . (R ERI R R AR T AT
o 12 fUSrHER,
e ADC Hf#HHik %] 24MHz, ADC #4#uis ik 1.7MSPS.
o MBSLHERAERRERIC, WASROREETCHVH NI TN 14 SO NGB TE ik %
e ADC 3(#F DMA #:1E.
o RIGHIBAFIMCE, SCRF 4 MRSLEER A 1 ANIIRBA S .
o PAFIRITAERLER, LREHECRAABIA, SR, PR AR BK .
o RIHMEALE, FAPASIATECE 0-3 RS, g .
o MOSIHIZE R, BANMEEA EH OHMNLE RE A, TR G A .

o HEIEEHMURFE, FOVEREEIE A B SR EAR A HAREIE, AT AR ISR R R e A\
B IFAG A R IRAFAEZ D AR S5 R A AF A5

o HuRT HHEIIRE, W LLKS ADC B E HOBUE 5 BT U BUE AT FER .
o HUE-TIThAE, BdE-TE T AT R AL P
o MR (Trig) IERSPECE, RIHCECEARR (S 54 DS E R — B 6] 5 2 ADC #e 4.

o HEZIEHIENS (TIML) FEHER 2 (TIM2/3) PEA R EAR] DUZE N &5 R3] ADC 1)
hfil ke, LM A/D e,

3.17.1 A SEHBE
MBS HIE (Veeenr) 9 ADC 3R6E T —AMRGERI CEBIEE dUEHH

3.18 KL B2 (comP)

A ZFE B V/METHFE L 828 COMP1. COMP2. COMP3 Fll COMP4., X PUAS Lb i 28] 43 il F A
PRAL S, WA 5 e asaE A

XA PR AT T

o EBLUE TRl AMRIIFERE A MCU .

o REEIES.

o EERARH PWM By 25 S AT, 6 I e S R P B

3.19 IBHBRE (OPAMP)

SREERL T 3N IBE R CR R “iai™). E410] PLL{EFE Standalone. Follower. PGA =7}
B

BHCE T DU A, e nT DA PN S i B S AR B N i, 3 T AR e B N B P ADC HEAT
KHE

AT ©2026 VR HUITRE Fr BT & A B2 14
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3.20 HHLINEE T (EMACC)

EHLINE G (EMACC) w] H Tl #4375 ] (Field Oriented Control, FOC) FiA4 il i) ELIR
Tehl L. EMACC ] PAIIE EENLIREN N e 5, @ E R v S s g, JEH > cpu (5 A,
TEME CPU TAEMR N, W ASCRESE = i s LS RN 2 = DR B A

FRAE SRR A FOC BEH CPU FE B KER M2 51851 Cordic I8\ Clarke & #t. Park B, X
Park 84, PID By%BAIC. SVPWM BEERIEATIEMEAL . SN lay 1b Al @ HLAE, Eid EMACC LN
WY ILBEHZ 5, BRI (SVPWMD . A/B/C A PWM (5 HLAE, AT
FOC ByEmT [A]

SRS — N IBER S (EMACC_TRACED, SRRy — MM I ik s DR . 7R AL it 72
HElE E IS AT, RSN EMACC BRI S AL, 1RME 4 AT R B e X R R, fE
FHPLER.

203t EMACC LT NS, RCRTTKIESETT

3.21 FRIZAIFF T iHHEEIE (DVsSQ)

FRyEAITF /7 (Division and square root, DVSQ) 115 .70 FF LR«

o SCFF 32 AT AL (SDIV) RITEATSHBRIE (UDIV), SCFF 32 (T Jris B
FEF—I %, DvSQ T B ITARERIN SCREBRENITT T ig 5, R Bemy &k H—347 .
32 A5 /TR T BEBRE B A A5, R [R] I SR A A 0T B8 B S ) 3 A7 4%
FRizia 5508 MoD #AF.

o EfFSITIEE, WLLEE AL SRS T .

o MKZut, BAMERTER 2 (s .

o SRR I BEHARE AN [F T

o SCHRRBRZF AT H BT

3.22 12C B4k

%25 48 5l IEEE R MCU T 14 12 BT, R TE T2 FMMER, SRR (&
5 100kHz). Pt (&% 400kHz) FLEPOERE R (HE IMHZ).

12C $24t 7 SMBUS2.0 1 PMBUS1.1 MR E S 3. ARP fE S, EHLIEHEIPMYL. {4 CRC (PEC) A Rk/
ISE . ARTISIE. ALERT WM FE

12C i — /M7 T CPU IR i &b, X 12C AT ZE HBAEUCEC S MASEHL (Stop) 20 MREE MCU .

& 3-2 12045
12C $tE 12C1
F/ &
Z A T
P DR /e PR AR 2 SCHF
7/10 £ FHbAR K S
TRy &
FAPE SR
I B fiE SCHF
AR AL S
DMA &4 SCRF

TS T ©2026 FRYINTTAITE  H R A A R 7 15
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RS H DA
12C 41 12€1
B AR UE T 2% b&i
SMBUS2.0 S a
PMBUS1.1 SCHF
A Y
NGRS T

3.23 BRI WRE (UART)

BUENEE 2 MEHRSI A S (UARTI/UART2), HiB (S @ Z i E A 6Mbit/s. EHeft 7 xf
RS485DE {55 . ZAbHZHEEHA. PR W TIBE R 2 . UART #2107 LA DMA #i2%

JEE: (R 48 FIHIE T FF UART2 IEE (32 5/MIET 451X 75 UART1 IHEE).

% 3-3 UART #¥%

UART 1R R/45 1% UART1/UART2
i 7Kk 7/8/9 fir

DMA 14 SR

LA AL SCRF

B TR S

RS232 Tyt 47 il ASFE

RS485 X)) i fili e BEL

3.24 BATAMEEEO (SPI)

RS MCU il Z 1A SPIHRH, SCREAAITER. 20 T Tl ER . sPL Al H] 3 47
T s LA E 8 F FAEAAA, W E Y 4 A2 16 A7 8.

% 3-4 SPI %4
SPI 43t SPI1
T4 CRC 15 SR
RX/TX FIFO &
NSS ik W
TI A S
DMA {4 SR

3.25 RTC

RTC AAT —4LESLIZATHTHEs, o DB B SR ph e, 30 BAT W o rp W AAD i o e (34
A AU T A ERED o

RTC [LRZNI 4P AT F HSE/32. LSE B§3% LSI Hik#t. RTC B —A 32 AL nl gwfeit-Fss, W4 fdh
A7 A FH AT DABEAT R 8] B 0 B 5 HL = AR B S . RTC A — N 20 47 A T4 A0 FH 77 2R I JE I
I P IE RN LSE H HAME: 32.768 kHz fidlR, Tl S ZF A7 23l BN OX7FFF I, g r= 48 —AN 1 Fh K A ]
FEUE,

BT ©2026 PRI BUITGE B BB A A R 2 7 16
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3.26 96 {7 UID

96 L= S ME— B FRIN (UID) PRt RIS 25 SR AT R —WUURGE B, TEAR A5 B0 #l A M
—H. FPAREBEOXAN SRR #BAFRFHE, 1% 96 2 UID i LLAFH (8 i), k7 (16 fi)
wE 4T (32 1) NERAIBEHTEEEL. 96 AL UID IEA T

o JHRAEANFAS (Hlhn USB T4 7515 B HoAt i 2 m N D

o FBRAEVER. EHSINAER, Kt uID SRR SR, S E N A% 2
]k ree ot

o FSROE A AL A
3.27 R ED (DBG)

Wik ARM ] SWI-DP 4211, W DLASZH HE 474k SWDIO/SWCLK R4 1 .

AT ©2026 VR HUITRE Fr BT & A B2 17
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RS S A A
4 S HRETRRR
4.1 B KN4 e
= AEE 18R EAZATIEIHE 718
JEE:
o B TEIZESER ML ZEE BRI T EA .
o IEHIRAFEEIFSZFK4-1 TFK4-3, BHERAFEEITEEHDLF KA LRI,
o  KATE TIEAHRAEIENE T A ENILE A B AT 52 1% o
4.1.1 1RBR B R4
% 4-1 FRORERFEAS
#e sk BME SR B
VoorVis SR B HLIE. (6385 Voou T Voo) 03 55 v
Vi 31 L4 03 5.5
Vs - Vis| IR 3 2 o 2 50 v
4.1.2 1RFR B AR
% 42 PRORER FodE
#e stk BAE B
oo 225 Voo Voo FIPEEALI B I (LRI O 105 mA
lvss 25T Vss HIZB IS IR R R @ 105
o (F:2 /0 AT 31 B9 L 60
(£ 1/0 A 31 B b b 60
ooy 3110 B7E A 5/+0
ey BT 1/0 AT 3 - 10 4 X 25/+0

(1). FrARIERIR (Voo, Vooa) Fith (Vss, Vssa) SIBIAIUIRLRERZISMERITERAMNHEE RS L.

(2). REGEANBRSTFHBRMAHIRLIEEE.
(3). ZVi>Voo Bt, B—NEBIENRR; & Vin<Vss B, B—NREGENRR, ENBRETTEEBIHNETEE

(4). ZHILA /o ORIBAEZENBRE, S en BIRAEAEMENERS REFENBROEIETEZ .

4.1.3 tRFRE I

= 4-3 RIRBE4FE
Ts ik =/ME =AE ==K v2
Tste A7 Y -65 150 °C

TS T ©2026 FRYINTTAITE  H R A A R 7
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R A5 A PR
s R =/IME RAE B
T KR -40 125 °C
4.2 TESH
4.2.1 #EFTEFAM
* 44 WETIERH
s i::pu =IME RAE Bl
fucik P8 AHB B AR - 48 MHz
fecua PYE APBL B AT % - 48
focuca B APB2 i g% - 48
Voo FrifE TAE HL R 2.6 55 v
Veerp () B TAER & 2.6 5.5 \Y;
T TARIRSE -40 105 °C
(1).  Veerr ATRUMETF Voo, BI8A: Vop=4.2V, Vgerp=3.3V; Vpp=3.3V, Veerp=2.6Vo
4.2.2 BOR ##t:
& 4-5 BOR 454
5 S =LA RME | BEME | RKE B
Veor™ BOR AL I HL-Fi& 4 (Voo BT+ | Veom 2.75 2.83 2.91 v
HAD)
(-40°C ~105°C) Viora 3.24 3.29 3.35
Viors 3.66 3.72 3.81
Viora 4.07 4.15 4.26
Viors 4.45 458 4.71
Viors 4.87 4.97 5.29
Vaory 5.25 5.44 5.58
BOR HIAT M B FIEHE (Voo N FE | Veom 2.55 2.63 2.68
HAD)
(-40°C~105°C) Vior2 2.91 3.05 3.09
Viors 3.32 3.44 3.51
Vaora 3.68 3.83 3.91
Vaors 4.11 4.23 4.33
Vaors 451 461 4.71
Vaor? 4.79 5.02 5.12
R ©2026 PRI MUITES A B AT A BR 2 19
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=3
FU S He A e b
Ts SH FHr =ME | HEE | ZKE ==K v2
VBORhyst BOR it [A] 150 400 mvV
taorrst'? A TA] 10 us
(1) BOR {XUEHZ Vopo
(2) &IHRIE.
4.2.3 b/ T HEEMKEE
= 4-6 L/ THEMFEM
oe 2% 1 w=/ME HAE =AE B
Vporspor ! ST BME TR 1.92 \Y;
b it 2.08 v
VepRhyst PDR ¥ 5] 140 160 170 mv
trstrEmPO @) EEVANLE] - - 2 ms
(1) PDR %A POR X U445 Voo
(2) ®IHRIE.
4.2.4 NHFSEHE
& 47 ABSEREE
s 2 1 =/IME BAE =AE gL
VReFINT N SFZ|E | -40~105°C 0.8 Y,
4.2.5 TARRRKHE
= 4-8 TIEHR4FHE
ns (5 1 Vpp=5V Bir
-40°C 25°C 105°C
Run &3, SYSCLK= 48MHz; 7.35 7.63 7.89 mA
fERE LSI, HAAME I
i 10 BB A s B
M Flash BU{f, Flash B2 2 N5 .
SYSCLK= 8MHz; 1.9 2 3.7 mA
fERE LSI, HAANEIEH;
i 10 BB A s B
M Flash BUHE, Flash #2EY 0 &% F#A.
SYSCLK= 40kHz; 0.531 0.656 0.687 mA
B 10 e B oA s LA
fERE LSI, HAHMEEIEH];
M Flash BUHE, Flash #2EY 0 ME&4%5 F#A.
WAL T4 ©2026 JRIITTHUILES B HAR T R A BRA F 20
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LGRS F

H

SERETE AR

B

Fft

VDD=5V

L

-40°C

25°C

105°C

ISleepl

Sleep f7\ 1

SYSCLK= 48MHz;

AHB/APB J /& 5

FH] core BB, T A& KA
BT 10 BLE N R A

SRAM. ZMEEEARE o

4.48

4.68

5.21

mA

|Sleepz

Sleep f5\, 2

SYSCLK= 8MHz;

AHB/APB JT /& ;

F ] core BB, T A& KA
BT 10 BLE N R A

SRAM. AN EHEARE o

1.59

1.67

1.81

mA

N LB (1)

1.63

Us

ISleep3

Sleep #53\ 3

SYSCLK=40kHz;

AHB/APB JT )5

K core 5, B A MG
Fr A 10 BL B R i A s

SRAM. AR IRTF

753

808

938

HA

o L I (1)

83

s

IStop

Stop fR{

FrE 4411, HSI. HSE ¥Ei% 885 H,
LS| PR3 #s T Je, BT s 5K 11 5

LDO LLIEH ThFeiig 4T,
B 10 BB N B

AT AR CPUL SRAM. MEE%L
HIREF

300.5

353.2

487.8

HA

o PR I (1)

6.25

us

ILPstop

LowPower
Stop FR

FrA 4515, HSI. HSE ¥R 855,
LSI R e TF e, BT B AME SR

LDO LM TN AR X is 47, PA 4R
ZiP
Jr A 10 BEE N PR

By A AE AR CPUL SRAM. FMEHL
PELREE

5.9

8.83

54.3

HA

Mo L I (1)

57

us

4.2.6 SMEREE (HSE) Rhépieit:

F 4-9 HSE BH§h4sie

3
Jjo

BH

*

&/ME

#ANE

RAE

B

fosc_in

PR3 At ph AR -

4

32

MHz

BT ©2026 PRI BUITGE B BB A A R 2 7
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WU A e b
Hne SH £ =/IME HAE =AE Bir
Rett st L BEL - - 1.1 MQ
Tewo chse) 2 PRV % JE Bl ) Vss< Vin< Vpp - 0.7 1.8 ms
c HE AR Bk 25 IR - 12 pF

(Rs) MIS5ERL R LA
lop use> HSE #i& % #8 Lh#E 1EH# TAE: Vpp=3.3V, - 400 HA
CL=12pF
(1) 'ITHRIE;
(2) Tab wise F8M HSE BEhEVH IR EMZEE S HIRTE.
MCU P EBEERL T —AN HSE S 5t i IR v FLE 585 A B SR HE R PG G0 T
fHSE
(.)Lf OSC_IN | 2
L — L
| 8MHzIE =S BEE
[— e sl
I I r
1 o, OSC_OUTT
4-1 HSE fa R iR G RT7 L B
MCU 3 FFidid OSC_IN BN — /M85 5, BHEE 5 ZRW T .
= 4-10 SMEBRTERANSFIE
ns S £ w/IME HAE mAE B
frse_ext FH P AR e A - 4 32 MHz
DuCy use> e - 45 55 %
(1) &IHRIE.
4.2.7 SMERAGE (LSE) B4Rk
< 4-11 LSE FTHHFME (fle=32. 768 kHz)
Hs S S w=/ME HAE =AE ==L
Ret R HLRE - - 10 MQ
Tetb se> 2 R %% )8 Bl [a] Vss< Vin< Vpp - 2000 ms
C WEMBREPRE A | - - 12 pF
P () S5 0 A T FEL
lop ase> LSE iR 75 h#E IE % L AF: V=33V, - 700 nA
CL=12pF (KM AGO)
R B ©2026 SRINTT TS A H AR LA BRA & 22
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RO H A A A b
(1) RIHRIE;
(2) T.w wso TBM LSE BN H 2 ESTEE S HIBTE
MCU P EBEERL T —A LSE T It i AR IR Y FEL B, O A B R HE 72 FEL B 4
Cua fise
- 05C32_IN|. 2
1T LT
10Mal 32.768kHz
N H M| RERE
i I HI1EE
I I r
1 C OSC32_OUTT
4-2 LSE ta R IR A IRS B %
MCU 32 FFilit 0SC32_IN HE AN — 855, MEESZERW T,
R 4-12 SMERMRERET SN
s 2 5 BME | BARE | RAE | B
fLsE_ext AN B R AR 32.768 kHz
DuCy «se HaLE 45 55 %
(1) EIHRIE.
4.2.8 NEREE (HSD I8k
= 4-13 HS| A5t
H"e B 5 =/ME EAE =KXE BfL
fus b AR 48 MHz
DuCy CHSD &) IJ_:l‘f‘Ett 45 50 55 %
ACC sy PR A b 5 FH F % RCC_CR i sei i -1 1 %
TJ RS Ta= -40 ~ +105°C 413 1.0
Tstb csp U V&% %8 )5 Bl s [a) Vss< Vin< Vop 8 11 us
lop sy Y PR35 4 D FE 48MHz, Vpp=5V 115 145 HA
(1) EIHRIE.
4.2.9 WERIRE (LS Iehidik
= 4-14 LS| FHddi
T S 5 =/ME BAE =KE BfL
fisi A AR 40 kHz
WA T A5 ©2026 IR T TS AR & FRA 7] 23




=

RS H R
7S 2H &4 &/ME #RNE =P N ] By
Towaso W | TR 5 Zh i [A] Vss < Vin< Vop 50 150 us
loo asp @ | IR A IIHE 250 nA

(1) EIHRIE.

4.2.10 PLL $#fE

& 4-15 PLL $14"
s 2H B/ME HRIE BAE | B
fo_n LIPNGEEE DTS 2 48 MHz
PR eslE e 45 50 55 %

fou_our A L B B SR 6 48 MHz

tiock YR B[] 60 150 s
() EIRIE.
4.2.11 Flash 7 #s et

& 4-16 Flash FFifgR45 M

s BH &/ME ARG RAME B

Trros SN 62 62 102 Hs

Terase TUHERR I 18] 100 100 200 ms

B R BRI ) 100 100 200 ms

IboprOG FHNHIR - 8 mA

Iooerase T/ BRI 9 mA

Iboreap B HLUA @25MHz 3 mA

Neno 5 K 100 R

trer B RAT I 1) 10 F
4.2.12 10 A\ 5| fide

& 417 10 ASIHERSFE

7S | BH £ &/ME HRNE =P N ] By

Vi NN Vpp=3.3V 0.65*Vpp v

Vit WA Vpp=3.3V 0.2*Vpp Vv

Vinnys | i\ BLSF Vpp=3.3V 0.65*Vpp Vv

Vitys | BIAKHP Vpp=3.3V 0.2*Vpp Vv
FRALHTH ©2026 TRYITT IS i AR B A R A F 24




BN A
Ts SH £ =/IME HAE =A{E ==K v2
Vhys it 25 5 i &k B8 L R IR | Vpp=3.3V 0.2*Vpp mV

Vit
lig i N IR L Vpp=3.3V; 0<Vn<3.3V 5 nA
VDD=3.3V; V|N=5V 5 nA
RPU J:i\;l‘ EE,BE V|N:V55 33 kQ
RPD —Fa&j EEBE. V|N=VDD 33 kQ
Cio™ I/O 5|2 10 pF
(1) &IHRIE.
4.2.13 10 #y i 5| iRt
< 4-18 10 S| BRI
s | 3% % =IME wMmAgE =AE Bir
Vou i e P 2.6V<Vpp<5.5V 0.8*Vpp v
Vou RSP 2.6V<Vpp<5.5V 0.2* Vpp v
4.2.14 NRST 5 £ & e i
NRST & N BB T — A Edi s BH, AR ] UAEAT ARG, tnf D4R RC HLE
2 4-19 NRST 5| HPA4F 1%
os SH =/IME HAE mAE By
TNoise 'ﬂ:& Eﬁﬂz%ﬁ@% - 80 ns
4.2.15 TIM ¥ 24571
= 4-20 TIMT 451
os e w/IME =AE =K v2
Fext CH1 % CH3 [ 5E I 28 AP BRI o i frimxcLe/2 MHz
(1) i&ﬂ"f%ﬁE, frmex = 48MHz,
F= 4-21 TIM2/3 451
ns 1 w/IME =AE B{r
Fext CH1 % CH4 [ 5E I 28 AP BRI o i frimxcLe/2 MHz
(1) iﬁﬂ%%ﬂE, frmax = 48MHz,
WAL T4 ©2026 JRIITTHUILES B HAR T R A BRA F 25




&z

RS H R
4.2.16 BHLNERETT (EMACC) Hfk:
® 4-22 BHIREIHOR IR
ER e ADC R4 BME | BEME | BRKE | B
48 MHz faoc = focu/2 12 16 kHz
3R 4-23 FOC #Z LB AT B AT IR 8 T AN 3 M FE S X L
Mt St BAE PFRRTH | SVPWM BT B
ARG B 48MHz 16.7 14 6.9 41.6 Hs
CARER A AL
RGN 48MHz 16.7 2.4 3.6 26.8 Us
(i EMACC LD
4.2.17 ADC it
3 4-24 ADC #5M%
mE i £ &/ME HAEE | BXE B
Voo /:é)}% TFJ I (A, FL U 26 55 v
Virere EZE R 2.6 5.5 v
VRern HZH L - 0 0 v
faoc ADC R4 - 0.3 24 MHz
fs KRR faoc = 12MHz 0.857 MHz
frric BB AR fanc = 12 MHz 705 kHz
17 Cycles
Van FeA e IV - Vrern Vrerp v
Ra A EA N BEAT HAkESHE 4-25 kQ
Raoc PRSI SN - 2 kQ
Caoc ™ REEARFF A pF
Jitteranc ADC fili i i ¥ 81 50 - Cycles
ts (M SERERT [A] fanc = 12MHz 1.5 239.5 Cycles
teony ¥ SEH ] CBAREE | faoc = 12MHz; 14 252 Cycles
I 1)) 12 oy
) BIHRIE.
(2) 1EE(ENEE ADC ERT. EXNBIESHFRIHEMNER,
RARMNBEG R I EAREHRE
FRALHTH ©2026 TRYITT IS i AR B A R A F 26




7

. A e b
Ts R

fapc X Cape X In(2N+2) — 74DC

Rav <

Hep, N (#%) BUER 12.
RIVFIREMKT 1/4LSB (Least Significant Bit, LSB).

T 4-25 MINFEIEmKIE (faoc = 12 MHz)

SKAEEHA Ts (Cycles) SEAERTIE] ts (ps) BMAMEMHEKE (kQ)
1.5 0.125 0.577
7.5 1.6 10.8
135 1.125 21.1
28.5 2.375 46.9
41.5 3.458 69.3
55.5 4.625 93.3
715 5.958 120.8
239.5 19.958 409.5

R 4-26 ADC 1BE

os S T 2= 1 HAE mAE ==K {v2

ET RANH R0 Vpp=Vrerp=5V, - 13 LSB
fADC =12 MHz.

EO Rt imzEQ - 3

EG 25 iR 70 - 5

ED Ty 2R =@ - 2

EL TR iRZEE - 3

(1) BATFRRE: LiREEiH%SEERSEMEBHREKXRE.

2) RBIRE: BRXERERSE BB RZ BHRE.

(3) HIHRE: REREBEETSRERNEMREZZENRE.

(4) WoEMRE: ERLESBEBLEZ BHNRKRE.

(5) MOLMRE: HAILMRTESEREXEZEHNRKRE.
WA -

o ADC BESILFAB: WBEEEITIE (FEEEE) BMBMASIBLEALRER, FHAXE
BEEC T — RN TIBILER I TIERATIGE . BT AR FN BRI Fr 1R 5| B
WM—TEHEZRE (5IBIXIH).

o EHREI Voo FEFRESEEIN TR ZELFHIADC 1£EE.
o HIERTFHILER, KEL/F it
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WU AR bR
LSB 4
EG
4095 - —— ——
4094 | 2 i :
4093 | |
|
4? I _ .
e | (1) SERRE Hehsk
| (2) IBFEALehLk
6 | (3) SEpRfE i = /4%
m | gk
5 |
4 — |
J |
3 >—e ED |
|
, s/ |
1 LSB IDEAL |
1 —
// | ,
0 [ 1T 1T 17T 1T 1T 1T T 1T T // 1T 1T 17T T 1T 171 v
Vsa 1 2 3 4 5 6 7 4093 4094 4095 4096 Voo

4-3 ADC ¥EEEHHE

Rapc!!) 126

I 1 pA MWJ- Pl dn
VT
TCADCU)
—_

RaIN
AIer

-
| -

Cparasitic

VDD
% vy S BE R ADCHE e 28

i

FAEWAE

4-4 ADC BYHARIEREE
(1) Raoc Al Caoc {E 1] ADC HF1iE IL5E 4-24.

Cparasitic %? PCB EE//’E: (W%?ET&%D PCB ﬁ%;ﬁ%) jJDJ: pad EEZE" (qu‘j 7 pF)o ﬁ]r‘ﬂ'fﬁﬁ%%%
RFEAHEE . AT URANE — 5L, R E D fapco

ADC SRFEF] PCB WIS : HIREARNAZ & 5-1 BEAT . O T fRIE ADC 5 HAEE, 10 nF HUA SR 4EFF
PR s, IR AT RESEIL O A E

4.2.18 DAC 4 [E #8f 1t

& 4-27 DAC S [E=SHFIE

B D = B/ i) =K L
DAC JT & I A 38 B YR v

Voo T - - 5 5.5

Ro A BT - - - - kQ

lour'¥! i H LR - - - - mA

(1) BIHRIE.

TS T ©2026 FRYINTTAITE  H R A A R 7 28



&z

LY HUPERE SR bR
4.2.19 BEHEEH (comp) Hef
& 4-28 COMP #3514
5iE i & &/ME HEE | HZKE | B
Voo HREALL FEL L - 2.6 5 5.5 v
Veom B NSERL L 0.2 - 5.3 v
Vit N FE L RIIFE (fid) - 40 mv
FYIRE R B - 10.5
Vhy AT NS EELAN 0 mv
4L 2 10
EEIDAE 20
lop TAFHR RIhFE (IRE) Bk 1.405 2.81 3.74 A
eV BEIHD EIUIFE (gD B 22.2 38.55 42.42
Tay™ i i AEIR AR (i) B 2867 281 ., ns
(TCIBH EFHE
IRE (i) Bt 142.3 287.4 753.4
BT
FIIRG (i) Bt 30.62 57.8 72.13
RN
IRIRE (i) Bt 206.5 597.2 849.8
RN
(1) FIHRIE.
4.2.20 BHIEKEE (OPAMP) etk
& 4-29 OPAMP #3514
IE i 1 &/ME #AENE BXE B
Voo AL R Y L 2.7 5 5.5 v
Vour it L 0.2 Vppa-0.2 v
CMIR i NFER R 0 5.5 v
lioad it R Ri=100Q;, Vpp=5V 6 mA
lq TAE R 1100 pA
1@ Tt FLAL by ENi| 2.00 170.00 nA
Vos PN TS FHERT +15 mv
] +2.5 mv
FRALHTH ©2026 TRYITT IS i AR B A R A F 29




WA ML AR RETR bR
e iR £ =/ME BAME RAE Bl
CMRR® LA L 51 145 dB
PSRR? LRI L 41 70 109.4 dB
UGF BRI 2 Y 6 6.4 MHz
SR JEHER (5%-95%) rising 5.213 6.251 8.061 V/us

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

$4f7 2 2

447 3 5

Hhr 4 8

447 5 10

41 6 12

4L 7 16

447 8 20

(1) BERAIIEEEIFERIEE 2.7~5.5V 28], HtIMETIEBRETLUET 2.7v;

(2) 'IHRIE.
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RS A R
5 SR HA K%
5.1 ELYRAEEH
VDDAIH
VREFP VREFP
—I_ i
J_ LJ
—‘io nF+ 1 puF ADC
]
i VREFN
VDD Vcoreld,
VDD/VDDA
T VDD/VDDA PLL
r
L GPIO
100 nF + 10 pF I/ PVD CPU
VSS/VSSA RC PR 7RSS
PMU LDO BFINZ
GAE=D
5-1 HIRIEE
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5.1 BN

|
]

T HEIX HANPWM

R v !
/ )P >
| U
VDD
Ej OPA1_Px
, | =
= D

X

OPA2_Nx

) !

COMP_Px

E +
COMP TIM1_BKIN
DAC_OUT_REF -

R4

Stand alone Mode

W
TN v
1T 1T LT ,é./. ..,F,....,/
HBEX T AP WM . ’ v
VDD
ﬁ OPA1_Px
X :

;L

OPAL

t OPA1 T TOADCorPIN
R1

+

_ | OPA2 T TOADCorPIN
R3

TOADCorPIN

GND_SEL=1

PA14/PGA_N

& +
| comp TIM1_BKIN
DAC_OUT_REF

PGA Mode

rPIN

5-2 B
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&z

=3

LGRS F

S1E X

6 5| fHllxE X

Z ARSI E LT QFN32. LQFP32. QFN48 Fl LQFP48 3, A=A T ZH3ERIE] e X,

6.1 QFN32 $f3&
(@) p4 o
5 0 5 5
o
2 & = g
(o)} [oe] ™~ < (20} NN — o
(®) (@) Q (@) (@) (@) (®) (@]
(a8 [a [a W [a [a [a o [

(o [3][7][=] =] %] [s] |2 [5] )
PC10/HSE_IN ) T 24| pB7
PC11/HSE_OUT (23] pes

VDD/VDDA ‘|:22 oBS
VREFP 21| PB4
VREFN QFN32 [20] 3

VSS/VSSA I:

19| pB2

PA2 [18] pB1

PA3 N\ [17] rai4
3\

)\

,
PA4 E

=] [=]1=][=[[=] |]
- - - - - -
N o N 0 (<))
< < < < <<
o o o o a

VSS

6-1 QFN32 35| BIHES

TS T ©2026 FRYINTTAITE  H R A A R 7
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A

FU S He 5 iz X
6.2 LQFP32 3
(@) V4 o
3 O 4 o
o

s 2 2 2

S~ S~ ~ S~

[e)} [e0) ~ < m o — o

(O] (@} (@] O (@] O (@] (@)

[a a a. o [a a [a [a

o] [=][8][=] [=][~][=][#]

(42] on o o~ o~ (o] o~ o~

4 N\
PCI1O/HSE IN | 1| @ 24 | PB7
PC11/HSE_OUT | 2 23 | PB6
VDD/VDDA | 3 22 | PBS
VREFP | 4 |_ FP32 21 | PB4
VREFN | 5 Q 20 | PB3
VSS/VSSA | 6 19 | PB2
PA2 | 7 18 | PB1
PA3 | 8 17 | PA14
|\ J

=] 1= (=] |2 [=] (=] 2] 2]

I 2 £ % 2% 2 8 0

a o a o a o < <

o a

6-2 LQFP32 FZE 5| BIHES
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S1E X

6.3 QFN48 33

z1ad

€14d

v1ad

sTad
0L008/00d
12d

70d

€2d

¥2d
1Nn0"351/52d
NI"351/90d

LSUN/£2d

~

~N

oI BIEE F R R

~

E PB11

[35] pB10

[34] pBo

[33] pBs

[Ez: PB7

[Ei: PB6

[EE: PB5

[EE: PB4

[28] pB3

[Ez: PB2

[EE: PB1
[25 | pBO

QFNA438

J™— vss

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

-

.

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

PC11/HSE_OUT | 4

VDD/VDDA | 5

VReErP | 6 ]
VREFN | 7 |

PA1 |10 ]
PA2 |11 ]
PA3 [12]

STvd

vivd

€Tvd

1vd

Tivd

0Tvd

6VYd

8vd

LVYd

9vd

Svd

vvd

[ 6-3 QFN48 % 5| BIHES

35
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A

FU S He 5 iz X
D)
6.4 LQFP48 3%
5
= o
N, S
c H & o
£ 4 2 2 nh ¢ o 9«
N © in S N +H4 O dA oo - —
O O O O U O U O o o o o
a a. [ [« a a a. a a. a. [a o
plelolelaialaiEiniElEls
( \
pcs/swelk [1 | ® 36 ] pB11
PCO/SWDIO | 2 | 35| PB10
PC10/HSE_IN | 3 | [3a] PB9
PC11/HSE_OUT [ 4] 33 | PB8
VDD/VDDA [ 5 | 32 | PB7
VREFP [ 6 | 31| PB6
VREFN Iz LQFP48 30 | PB5
VSS/VSSA E E PB4
PAO E 28 | PB3
a1 10 o
Az [11] 26 | PB1
a3 [12] 25 | pBO

PA4 E

[#]

-
n
<
fan

PAG E

=]

=1
~
<
a

PA10 E

8]

N
—
—
<
a

PA12 [ 21|
PA13 [22
PAL4 [ 23 ]
PAls [ 24

6-4 LQFP48 £F3E 5| BIHES

6.5 FHER 5] e X

* o1 FEHEMSIMENX

= [o) = [o)
2 = 2 Z | SIERR SIH | REX | SIMERAINEE S| IR AN Th&E
el v
& | & | 8 | S | (mfummiay | RE | FviEd
I~ (1) =
BE =
1 1 31 |31 | PC8/SWCLK 1/0 FT CMO_SWCLK COMP1_INN1
(SWCLK) UART1_TX/UART1_RX EXTINS
ADC_EXT_TRIG
2 2 32 |32 | PC9/SWDIO 1/0 FT CMO_SWDIO COMP2_INN1
(SWDIO) UART1_RX/UART1_TX EXTIN9
ADC_EXT_TRIG
3 3 1 1 PC10/HSE_IN 1/0 - - HSE_IN
(PC10) COMP3_INN1
OPA3_INN1
EXTIN10
4 4 2 2 PC11/HSE_OUT | I/O - - HSE_OUT

AT ©2026 VR HUITRE Fr BT & A B2

36



A

FU S He 5 5E X
= fo) = fe)
% = % Iz | SIRIER I | REX | SIMERAhEE S| BRI Th &
P s . N
£ | 3 | 8 | 8 | (mEmiay | XE | #Hov
A% (1) 212.
Be
(PC11) COMP4_INN1
OPA3_OUT2
EXTIN11
5 5 3 3 VDD/VDDA S - ) IR A
6 6 4 4 VREFP S - S H AL
7 7 5 5 VREFN S - S L
8 8 6 6 VSS/VSSA s - B )
- 0 - 0 VSS S - B (b AR ST 0 A QFN 35285 IS 38 1 BURVIR L)
9 9 - - PAO 1/0 FT - CKI_4
ADC_INO
EXTINO
10 10 - - PA1 1/0 FT - ADC_IN1
EXTIN1
11 11 7 7 PA2 1/0 FT TIM3_CH1 ADC_IN2
COMP4_OUT OPA2_OUT1
EXTIN2
12 12 8 8 PA3 1/0 FT COMP3_OUT ADC_IN3
OPA2_INN1
EXTIN3
13 13 9 9 PA4 1/0 FT COMP1_OUT CKI_1
ADC_IN4
EXTIN4
14 14 10 10 PAS 1/0 FT COMP2_OUT ADC_IN5
TRACE_TX DAC1_OUT
EXTINS
15 15 11 11 PAG 1/0 FT RCC_MCO ADC_IN6
COMP1_INP1
EXTING
16 16 12 12 PA7 1/0 FT - ADC_IN7
OPA1_OUT1
COMP2_INP1
EXTIN7
17 17 13 13 PAS 1/0 FT RCC_MCO ADC_IN8
OPA1_INN1
COMP3_INP1
EXTINS
18 18 14 14 PA9 1/0 FT - ADC_IN9
COMP4_INP1
OPA1_INP2
OPA2_INP2
EXTIN9

BT ©2026 PRI BUITGE B BB A A R 2 7

37




A

4

SHE X

87d401

8YNJD

2€d401

ZENAO

SIMEFR
(EALFERIATS

ab
BE

515

il
)

=EX
5 5V it

S5IBIE R ThRE

5| BEV N Th RE

19

15

15

PA10

1/0

FT

COMP1_INNO
COMP2_INNO
COMP3_INNO
COMP4_INNO
OPA3_INP1
EXTIN10

20

PA11

1/0

FT

OPA2_0OUTO
OPA3_OUT1
EXTIN11

21

21

PA12

1/0

FT

OPA2_INNO
EXTIN12

22

22

16

16

PA13

1/0

FT

OPA1_INP1
OPA2_INP1
EXTIN13

23

23

17

17

PA14

1/0

FT

OPA1_PGA_N
OPA2_PGA_N
COMP1_INPO
COMP2_INPO
COMP3_INPO
COMP4_INPO
OPA3_INPO
EXTIN14

24

24

PA15

1/0

FT

OPA1_OUTO
OPA3_OUTO
EXTIN1S

25

25

PBO

1/0

FT

OPA1_INNO
OPA3_INNO
EXTINO

26

26

18

18

PB1

1/0

FT

OPA1_INPO
OPA2_INPO
EXTINL

27

27

19

19

PB2

1/0

FT

TIM1_CH3N
TIM1_CH1
TIM1_CHIN

EXTIN2

28

28

20

20

PB3

1/0

FT

TIM1_CH3
TIM1_CH2
TIM1_CH2N

EXTIN3

29

29

21

21

PB4

1/0

FT

TIM1_CH2N
TIM1_CH3
TIM1_CH3N

EXTIN4

30

30

22

22

PB5

1/0

FT

TIM1_CH2
TIM1_CHIN
TIM1_CH1

EXTINS
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A

4

SHE X

87d401

8YNJD

2€d401

ZENAO

SIMEFR
(EALFERIATS

ab
BE

515

il
)

=EX
5 5V it

S5IBIE R ThRE

5| BEV N Th RE

31

23

23

PB6

1/0

FT

TIM1_CHIN
TIM1_CH2N
TIM1_CH2

EXTIN6

32

24

24

PB7

1/0

FT

TIM1_CH1
TIM1_CH3N
TIM1_CH3
RCC_MCO

EXTIN7

33

PB8

1/0

FT

TIM1_ETR

EXTINS

34

34

PB9

1/0

FT

TIM1_BKIN

EXTIN9

35

35

PB10

1/0

FT

TIM1_CH1
TIM1_CH3
ADC_EXT_TRIG
SPI_CLK
UART2_RX/UART2_TX

EXTIN10

36

36

PB11

1/0

FT

TIM1_CH2
ADC_EXT_TRIG
SPI_CS
UART2_TX/UART2_RX

EXTIN11

37

37

PB12

1/0

FT

TIM1_CH1
TIM1_CH3
12C_SCL

UART2_DE

EXTIN12

38

38

PB13

1/0

FT

TIM1_CHIN
TIM1_CH3N
SPI_MISO
UART1_RX/UART1_TX

EXTIN13

39

39

PB14

1/0

FT

TIM1_CH2N
SPI_MOSI
UARTL_TX/UART1_RX

EXTIN14

40

40

PB15

1/0

FT

TIM1_CH3N
TIM1_CHIN
12C_SDA
UART1_DE

EXTIN15

41

41

25

25

PCO/BOOTO
(PCO)

1/0

FT

TIM1_ETR
ADC_EXT_TRIG
TIM2_CH4

EXTINO

42

42

26

26

PC1

1/0

FT

TIM2_CH3
SPI_CLK

EXTIN1

43

43

27

27

PC2

1/0

FT

TIM2_CH2
TIM3_CH3
SPI_CS

EXTIN2

44

44

28

28

PC3

1/0

FT

TIM2_CH1

EXTIN3
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A

FO NG5 31 B5E
o) D o) o = ok ok
2 |2 | 8| Z  3mak 2l | 25% | SIMERE 3| BIMI AN T BE
£ 8 | &8 | S | (mrEmiay | 2R | #Hvi

A% (1) 212.
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 1/0 - TIM3_CH2 LSE_OUT
(PC5) 12C_SCL EXTINS
47 47 - - PC6/LSE_IN 1/0 - TIM3_CH3 LSE_IN
(PC6) 12C_SDA EXTING
48 48 30 30 PC7/NRST 1/0 FT TIM3_CH4 NRST
(PC7) EXTIN7
(1) 1 TR, O ForRMi, 1/0 FoRMN/Mit, s FmhEptf.
A
o BIFYFHILRE, EIE A EFHE I, FrE /0 EBR MBI .
o FIBIEHIIEE, E5E ‘6.6 FIBIER (AF) IhEEE".
<Y
6.6 I (AF) IhRek
® 62 SIMERMEE
5| B4 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_OUT
PA4-AIN4 COMP1_OUT
PAS5-AIN5 COMP2_OUT TRACE_TX
PAG-AIN6 RCC_MCO
PA7-AIN7
PA8-AINS RCC_MCO
PA9-AIN9
PA10
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WU 5] 15E X
5| B AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA11 - - - - - - - -

PA12 - - - - - - - -
PA13 - - - - - - - -
PA14 - - - - - - - -
PA15 - - - - - - - _
PBO - - - - - - - -
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 RCC_MCO - TIM1_CH1 TIM1_CH3N TIM1_CH3 - - -
PB8 - - TIM1_ETR - - - - -
PB9 - - TIM1_BKIN - - - - -
PB10 - ADC_EXT_TRIG TIM1_CH3 TIM1_CH1 - - UART2_RX SPI_CLK
PB11 - ADC_EXT_TRIG TIM1_CH2 TIM1_CH2 - - UART2_TX SPI_CS
PB12 - - TIM1_CH1 TIM1_CH3 - - UART2_DE 12C_SCL
PB13 - - TIM1_CH3N TIM1_CHIN - - UART1_RX SPI_MISO
PB14 - - TIM1_CH2N TIM1_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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&z

=3

UG o B
7 HESH
7.1 #HER~F
7.1.1 QFN32 313
QFN32 N 5mmx5mm, 0.5 mm [8]FE [R5,
5 i
4
. R EVAVAVECEVEVEVEY
' @
LASER MARK ) HJ _ ]
PIN 1 |.D — -
3 > | -
> | Y ]
- -
- D2 ]
D - d
(] f“J_T (Q_ﬂ 00
DETAL 4 TOP VIEW e ‘b*‘ L
BOTTOM WIEW
DETAIL A
7-1 QFN32 R ~T
F 7-1 QFN32 HERTS#
= B /ME(mm) HLARE (mm) = A{E(mm)
A 0.700 0.750 0.800
Al 0 0.020 0.050
A3 0.200 REFM
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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&z

=3
RS Jy B
Ts B /ME(mm) B R E (mm) B AE(mm)
H 0.350 REF\®)
L 0.300 0.400 0.500
(1) REF: Reference, RiREEE.
7.1.2 LQFP32 #H3:
LQFP32 SN 7mm x7mm, 0.8mm [8] 2 ({3525
. 5 A2
D1 @3 losiasc
|
alallililiali H’H |
(- O | O FD
o ' = |
BTM E—-MARK
[:]]: 2—-91.00£0.10 0.i0£0.10 DEPTH :uj
[ 1
—4 — o w T
| & - 1]
(- ' 1]
INDEX @0.804+0.10
Hzcyﬁﬁﬁ%ﬁﬁ' 1
= __| ==l S -
A i Hig 8 H o
ke ol [$[0.208
b
& ==+ %I
o 3 WITH PLATING
fro ! O‘_!
o \i _ 9 ASE METAL
—Y - b} '
3 SECTION A—A
, L f@ |
) ~J0.10
7-2 LQFP32 2R~
F 7-2 LOFP32 HER~T&#
#e | B/ME(Mmm) EAY{E (mm) BAE(mm) B /ME(inches) @ HAYE (inches) V) B 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 0.33 - 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 8.80 9.00 9.20 0.3465 0.3543 0.3622
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MBS K BN
s | w/AME(mm) HAE (mm) B A{E(mm) & /ME(inches) @ HAYE (inches) V) B 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)

BT HBENMBERNTNNZRBEZ LSS, HREBE)NHSRE 4 L.
7.1.3 QFN48 #13&

QFN48 & 7 mm x 7 mm, 0.5 mm [8] £E i35,

] - K 02
guTuuououuou
= [an
- H—- -
= =
Lul sl ; 5—1,:
P -
= o
- o=
= ]
- o
=N
agmoonaannn —
e— — b—lrgmmm |
—
SOTION viEs
o
N\ <
] l }
I
T
DETAIL @ A <L g
& 7-3 QFN48 3R ~F
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WA HESH
# 7-3 QFN48 SHERTEH
s | &IME(mm) HAE (mm) =AE(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, TRRBE(H,

(2) BSC: Basic spacing between centers, Bl LERIEE.
7.1.4 LQFP48 3

LQFP48 2y 7mm x7mm, 0.5mm [f) FE ) $f 23

D A2
D1 - 0.61BSC
HAAHAS
ikl -
1 — —1
] (:) i ( 3 1
o | VA |
| BTM_E—MARK 1
| Z2-¢1.00£0.1 +0.70 DEPTH —r
- - 1
i | T
—-H F-— [ I
| I
INDEX_20,80£0.10
- 20.804 0. 1
DE:(jffﬁﬁﬁﬁ?ﬁﬁﬁT —
o | ’ 1
- L s
bognooiiodnon
b

&

b
X Sy bl .
< 2 o v ,_WITH PLATING
& \i \ “:1{ JAN—BASE METAL
o
.
'Z"_i SECTION A—A
Lk

(L

& 7-4 LQFP48 &R~
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WA HESH
< 7-4 LOFP48 FERTEH

= | m/AME(mm) HAE (mm) B®A{E(mm) | &/JME(inches)® HEIE (inches) @ B A {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
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
E1l 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 - -

[S] 0° 3.5° 7° - - -

01 11° 12° 13° - - -

62 11° 12° 13° - - -

(1)

T ARMHBERANHNERGEELFE, HREZ BG4 L.

BT ©2026 PRI BUITGE B BB A A R 2 7

46




&z

=3

LGRS F

HRESH

7.2 ZEZ 8

LZEME B T AU LOGO+ARM LOGO. 77 i 5 I itk 5 . o, = btk 5 A W a0~ R o o
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=
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T
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e
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T
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- N
@ R -
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- XXXXXXXX

Na

® Y,
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LGRS F HRAES

8T HRIER
8.1 1T HARHS

HK 32 MO60 * 8 * 7 XXX
gmese 1 [ T TTT T

BEAITE

PR EF B

S E:

[

F WFlashZ 2 : 8 =64KByte

Hgm, [ 170
U=QFN

TERETEE: 7=-40°C~+105C

xx = B4RIERRHR S
®I: < -TR= 4R
{ ZH = B%(LaFPELQFN) /
&4 (TSSOPE,SOP)
8-1 TTE4KAD
8.2 iT A%
= 81 FRITRER
ESES AipES 2ES #£iF
QFN32 HK32MO060K8U7 ht e
QFN32 HK32MO060K8U7-TR Iriy
LQFP32 HK32MO060K8T7 ht %
LQFP32 HK32MO060K8T7-TR g
QFN48 HK32MO060C8U7 hit %
QFN48 HK32MO060C8U7-TR g
LQFP48 HK32MO060C8T7 Ht e
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WA AR TR
9 Z5H%

BB X 2R &i37

ADC Analog-to-Digital Converter T B 7 s

AHB Advanced High-Performance Bus R RE S 2R

APB Advanced Peripheral Bus R AMNELE 2R

AWU Auto-Wakeup SR

CSS Clock Security System 4Pz 4 R4

TS Clear to Send THER AR

DMA Direct Memory Access BRI

EXTI Extended Interrupts and Events Controller o W AN A ) 2

GPIO General Purpose Input Output 38 N\ B

HSE High Speed External (Clock Signal) AN (R ES)

12C Inter-Integrated Circuit 12C B2k

12S Inter-IC Sound 125 4k

IWDG Independent Watchdog BSTE T TH

LS Low-Speed Internal (Clock Signal) RIE A (N8 E 5D

MCU Microcontroller Unit T BT

MSPS Million Samples Per Second B[R E JTUCRFE

NVIC Nested Vectored Interrupt Controller REF B s Hl 2

PDR Power-Down Reset B AL

PGA Programmable Gain Amplifier AT IR FE I 25 THOK 2

PLL Phase Locked Loop BAH IR

POR Power-On Reset FHEL

PPM Parts per Million B2

PWM Pulse Width Modulation ok 5 18 il

RCC Reset and Clock Control ERVAE T

RISC Reduced Instruction Set Computing KT ST B

RTS Request to Send B3R K IE

SPI Serial Peripheral Interface BATANE RO
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WL Fr YEMEE
$B5 = dh iR
SRAM Static Random Access Memory BN ER
SWD Serial Wire Debug HATLR AR
UART Universal Asynchronous Receiver Transmitter B RPN
WWDG Window Watchdog [ ]
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LAY a TR
10 EE#RRK
ar

FOLIBUES 0 A AN b 50 R T AOAS F e AR R A PR A R I T b o A SRS R 1) Ho A A
TEM AR, B4 H T ANRFAT

FERZRYITTHUT AR A A R AT FET, A DAL R A sG@ 8 oA 2 5 7 S s A%
PR RT3 LL 7853 o IRYITI UL Fr BOARW A AT BR 2 7] 48 LU 5 T £ B AN A B5e8idls S A
JBU AT B 2 R AR SS AMEGE R RO SRR R AR S B, AR TR E T SR gk
TS LA ORAE B SR R A S B T B R R AR AT S A P SR A B B S TR 2k 4, 26K
WAECTEREEE . FRP B ST

IRYNTH AUNES Py BOARBI A A BR 2w GRUEAESH 5 9IT8], 7= s PR REIL TR A A R bR HEGR 12 . A FIHAN
AL BHEFF RS, 2 I BRI HI R . B T BUFRHEUE S, A OGS I E R
WA EHAT R R -

PN FTA A ® 77 S s h A ) H AN R A i DR < B F T At G R PO B B 34
B AL RGeS HBLEEER R R S SISO T W BRI (SRR ETESD . AN
RIS A A = AR RRIEAERE, IF HAX R 83 5 =07 A 5 4E.

ERYITH UL BRI R A PR A R 3R AL S BUE — FEIBOR SR W, #AER, (&fd
FE90 T 3K 1 R AR LA S TR e (et TRR BRSO . RRIEAE I, X TR MBoRSCRF . Al
BRETREE G, AR SCREBORTCIR Y, BB LAt N2 P 7T ABRAE 8IS AT Y, AN Sl AMEAL ]
A RICRSFFRORRIIEGR,  FERHEAEAE AR iR S5 A U RRE R ST

B AR © BRI T MUBE SRR A IR AR 2015-2026

BRI F BB RH RAF

Mdk: www.hsxp-hk.com
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