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HK32G003 MCU ffif} ARM® Cortex’-M0 W%, fxim TAEAIA N 48 MHz, N E 16 KByte Flash il 4
KByte SRAM ., JHITFC & Flash #2542 HIZF f74%, AT SZEL A W) BEYE 16 KByte 25 [H] A ) EE L o
HK32G003 BRHELYR. LA BT 51 BIE AT LLYE N GPIO. AN 10 BAMER AR BT N 7E 5] B2
PR 3754, % McU 34t T R AT R 2 11 5] G 5 5=,
HK32G003 MCU N & T Z s 541 .
o 2 EIE (E 6 Mbit/s) UART
o 1 REIE (HE 18 Mbit/s) SPI
SPI/SZHF 4~16 MR K X e X TEE . E/MHUEEL. T . NSS k=t B
5] CRC K256,
o 1 FgEIE (FmE 400 kbit/s) 12C
12C S¢#F 100/400 kbit/s (L. F/MHUBR. 2 EHBER, 7/10 HAF Tk, SMBus Pl
1E MCU BN, (Stop) T, e EdEfefiome it .
HK32G003 MCU I E T 1 4> 16 fimZ PWM B8 (3L 4 2% pwMm Frth, Heb 3 BT 50X H Mg
H), 1416 ALEH PWM ERFAE (3 4 B PWM frHD F1 1> 16 (i EAER 28GR cPu Hil.
HK32G003 MCU WE T M A 1 /4> 12 f7 1 MSPS ADC (12 f7). 1 /> F/F & A
(POR/PDR/BOR) Fl 1 NHNHZE L (NHEZ % HELE T A # ADC SKFE).
HK32G003 MCU ZHFF&E FIIhFe. fEMRIIFEHEAT, XADRFIM McU ]85 AR ShFE e
i 2% H e
HK32G003 MCU LfEF-40°C ~ +105°C HIiREVEF, fteEHE 2.4 V ~ 5.5 V, I &4 K5 B IR
BRI ER
H T A S AMEBLE, HK32G003 MCU AJ 3 FH T2 f v FH 37 5t
Al gmARRE S . FTERHL. X
FRAL 3K 50 A 1) 3 428
Bk IR T RE A% Ik 2 £ vt
TN K. =EEH
BT =T

e CPU M
ARM® Cortex™-MO0
B I B 48MHz
24 i, System Tick € I} 2%
SRR R R E MU GEIE Flash 56 2810 S A7 28 ED
TAEHEYERE: 24V ~55V
o LAERSEVER: -40°C~+105°C
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o AT /EH:
217 (Run) TAERE: 2.751 mA@48 MHz@5V
HEAR (Sleep) #530: 0.997 mA@48 MHz@5V
1= (Stop) #Exl: 373.354 pA@5V (LDO IE%H TAE)
R Ih#EIFHL (Low-power Stop) 1H3(: 6.876uA@5V (LDO {KIIFE)
e 16 KByte Flash (64 Ui, U1 256 Byte; 32 fi¥idiL, 32 fi¥izs)
Flash B AR 220/ Dhhe, w15 ml % & sy f's fhd
4 KByte SRAM
e CRC It 50
o INhh
P ER P (HSD: 48MHzZ
F B ER AP (LSD: 60 kHz
GPIO #MHI N Bl : 32MHz (e K1)
e Hf
NRST 5| B E R HF (MR AL
WA IFE4 (WwDG E A7)
MALE A (QwdGe BAD
CEV/ =K DA
WAEEAL (SW AL
IR E G A
e GPIO ¥ ]
% 3 FF 18 4N GPIO i
A GPIO # AT 1M H BT N
PERFFLM . R
YR (Open-Drain) #ith
iy tH BK BN e ) AT
o IOMUX 5| 1T RE 2 5 B 45 i) 345

/NFUERBE (G SOP8/TSSOP16) 77 fh, HIIETE 10MUX A] LASZHLEAAR 5] I N2 > GPIO B{
AN 10 FRy B B s

o HdEEfEEMN
2 M EE (B 6 Mbit/s) UART
1 M (¢ 400 kbit/s) 12C: MCU 7E Stop B R, Sy Hidis f e nge ig
1 #%mE (f% = 18 Mbit/s) SPI
o ERNEK PWM KD
14N 16 fimd PWM SERTEE (I 4 2% PWM %, 3 B B8 X B AN HD
14~ 16 f@H PWM ERFEE (JE 4 B PWM Hir )
1/~ 16 A BEASER & (SCHF CPU HilT)
1A~ H el g it 45 (AWUT), #] FF MCU {5#HL (Stop) iU TAE
Fr ASEADL F
1/~ 12 fiZ 1 MSPSADC (5% 7 BAMTRAU I N EE N 2 B8 N, SCREZ 70 M)
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mailto:6.876μA@5V（LDO低功耗）

o 1AL/ FRES A

o 1IMRIEEALHLEE

o 1IAMWEHZSHEHE (NESH IR R W ADC KA
e CPU HREFH A

o SwWD EEN

o ARM® CoreSight™ i 41 (ROM-Table, DWT, BPU)

o HEX DBGMCU ikl (RThFEA A0 Bl b et bzl .l A ERER

BEAN)
e IDHRIA

o 35 HK32G003 5 HE I — AN — 1) 96 17 ID RN

o AIEEE

o J@JE HBM7000V/CDM2000V/LUSOOMA 452k il ik

2.2 BE—WER

< 2-1 HK32G003 B&FIi: A 45

R HK32G003J4M7 | HK32G003D4P7 HK32G003F4P7 HK32GO03F4N7/
HK32G003F4U7
GPIO 6 14 18 18
ESE SOP8 TSSOP16 TSSOP20 QFN20
TiEBE 2.4V~5.5V
TIERE -40°C~+105°C
=7 Flash (Kbyte) 16
2: SRAM (Kbyte) 4
CPU | N#% Cortex®-MO
BR{=7ES 48MHz
Bf | AIEB LS 60 kHz
# REN 48MHz
SMNER GPIO B 32MHz (RfED
E | BRERR 14> (16 fin): TIM1
;; 1B ERT RS 14> (16 fir): TIM2
ERERTR 14~ (16 fir): TIM6
System Tick ERFEE | 1
B oM EE E R AR 1
(AWUT)
M7 EIIAIWDG) | 1
BOEINA 1
(WWDG)
UART 2
12C 1
SPI 1
ADC | ADC M (SMEBIE | 1 (3 MAMHRIE | 1 (5 AMMEEIE) 1 (7 ANHMERETED 1 (7 AMHMERIEIED
EH) IE)
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ped e HK32G003J4M7 HK32G003D4P7 HK32G003F4P7 HK32G003F4N7/
HK32G003F4U7
FoEEE WHZH R
ADC EHfRER 1MSPS (12 fi)
ADC # & 12 fir
CRC 1
96 i UID HF
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3.1 ZHER

ARM® Cortex®-MO AbFE 28 Lt AT 32 £ RISC AbFEES, B —MEA. KIhHFER McU T &, 1f
BEAR TS R S e N S HE I R I R G . . HK32G003 A M E 1K) Cortex®-M0 W%, 5 ARM T.HF#k

AR -

HK32G003 MCU R4t ZE#4n K B s :

Cortex—MOMMIET® 048MHz

| OERIA (WD) NT
! | IR
! SHDIO SW-DP Systick
[ AHB-L i to 48 £ 048NHHz |
7 Koyte | [ 16-Kbyte Flash + 28-byte Option PI08ED sefic | [ oroie | B ST BlEHEn
S\ so-bissmin, 32-oicnses Port 7 ue IO BB ARTH | SR
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, _ ort e
1 - 1 page = 256 Byte 48MHz HS | Ffsh
184°6P10 1/03|89 i _ 1433 Port C (POR/PDR/BOR)
ok 0123 | 16 KB FlashX|$)7364 pages Port B 0KHz LS IFI50 |
- PB: 4,5 | - Flash %1 pagelfifk: iR WIDGET T
The 34567 — - Flash Hohipfl: RHRE960ms [Cortectiogpim || | [ . "HE=®
L oPet23sser ) Ry EEEEe
- 106 {R#0105C
R & i R ‘
- WA EONbps | 240550 BFER
- 7, Sl HIR K ; ‘ BB R4EN | o
- TX/RXG I EH AR E | T 2. 4V75. 5V HEAER
- S L ; l l J l Y1
|- X#EWT ! —
|- SEREERT ! [ shapsnns ERETED FAERES FRRREE Ery R P I —
|- EHEEERE [T e ‘
D - EU Stop BB | [| [ o stoptUi [~ 7] oojecr 7 L sy seiarti TERAE SR
: | UART2 AWU Timer POR/PDR D iEaua) ‘
L i - % £
-‘J SPI BOR - HPBEREERERH
i BEERE (M) ey | E——
- REHATE1Ops i 12 el =T ) B BHPINERE i
- 4B IR K AT 1 5ME3| s FEIR (S leep) 230 T e i
CRE. MR ! jtyeen) - mﬁmﬁﬁfﬁ ERERE (TIN) T PUMEIET (H7EX)
— CETIFINSSEORIET | - [o) B e TR 18H], (Stop) 3 .
- THEWTAERT | 10MUX - 1M EER 77 PN (HTER)
- BIBBEIRCKI 3 P - 16T “
””””””””””””””” —J - BE/E TR . -
1208E . R N T {iv) PHMEES (FEED
- SEPNEAMRL PN 4
- SHA0OKHAR AR | - ETROMBRZ A
- THI00KHAT IR ! - SMBRIZEESIA yie
- EHE, M ! 5
- EHETHER -
- IFTECASMI0LL bt St ! BAERES (TIN) 2
- ZHSHBusHIL | - 16l J—
Lo XHCU StoptENHIRBYMREE | - 16{IS SRR PWMEEZ
' - L/ T PWMIEE3
~ SSBIRNIT/ L P PUMEIE
- ETROMBRAIA EMEREES

3-1 HK32G003 ALt 4etaE
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3.2 FRf AS st

HK32G003 MCU f7fifi s WL 4n I Froasc:

" OXSFFF_FFFF
0%4800_1000 REX
0x4001_FFFF X | oxasoo_ocoo|  GPIOD
7 i
0x4001_8000 RERX 0x4800_0800 GPIO C
0x4001_7€00 IOMUX 0%4800_0400 GPIOB
0x4001_5C00 RERX ““g 0x4800_0000 GPIO A s
- L { ., AHBEZ
0x4001_5800 pBGMCU 0x4002_3400 REAX TN
/ 0x4002_3000 CRC
(=24
REX 0x4002_2400 REX
| i 5
0x4001_4000 oxao02_2000| FlashiZ il €
I OXFFFF_FFFF
0x4001_3C00 UART2 512-MByte block |/ oxa002_1a00|  PREAX
0x4001_3800 UART1 Cortex-M0 0x4002_1000 RCC
X | N /
0x4001_3400 REX REBSME i ___ 0x4002_0000 REX
Spl : 0xE000_0000
0x4001_3000 OXDFFF_FFFF f /
TIM1 =] Ox3FFF_FFFF
0x4001_2C00 | REX REX
ADC ' 0x6000_0000
0x4001_2400 Ox5FFF_FFFF 0x2000_1000
| 0x2000_OFFF
X H _ _(
APBZE 0x4001_0800 fREX ] 512-MByte block 4-KByte
e EXTI SRAM
NG 0x4001_0400 SMEX ~ 0x2000_0000
0x4001_0000 SYSCFG . 0xa000 G000 — OXLFFF_FIFF
/ OX3FFF_FFFF
= Rt OX1FFF_F144 REX
REX 512-MByte block OX1FFF_F143
0x4000_7C00 Gii-Byte
AWUT SRAM o ARG E
0%4000_7800 i XLFFF_F100
B = 0x2000_0000 |/ OX1FFF_FOFF REX
0x4000_7400 OXLFFF_FFFF OX1FFF_FO1C
i Ox1FFF_FO1B
0%4000_7000 PWR 512-MByte block - 28-Byte
5n IR T
0x4000_5800 REARX REBX OX1FFF_F000 EARFTD
12C Ox1FFF_EFFF
0x4000_5400 i 0x0000_0000
5 | \ REBX
0%4000_3400 REX
| 5 0x0800_4000
0x4000_3000 IWDG 0x0800_3FFF 16-KByte
oxao00_zcoo| VWS 0x0800_0000 FFlash
REBX | |
0%4000_1400 i
o TIM6 REX
0x4000_1000 0x0000_4000
i 0x0000_3FFF .
0x4000_0400 REX N FFlash/SRAM
_ 0x4000_0000 TiM2 A ox0000_0000 (ZFF Rt 8 ERET)

& 3-2 HK32G003 7 fizesrt st

3.3 7 ss

3.3.1 Flash
O A EBEE R RTIE 16Kbyte ) Flash,  FH T A7 R P RIS .
I Flash P28 (K25 A7 AR AC &, AT SEI A B 17 2 () SIS
3.3.2 A E SRAM

K PB4 Kbyte SRAM, SCFFF EF RISV, CPU A LA B I 7D 5 1
L. B9 2K B 7K

3.4 CRC M & #T

TR TURENSE (CRC) T S iE M AL M s B At (1 e BBV . A8 PF A ABER AR T —MRAZY CRC AT
PEFSRTT, R SR A, RO AL 2] 1 g
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CRC T B TAEIaAT IR TH A AR I 2R 44, TR AR SR I P A2 JF A0 T4 52 Atk i 2%
B AT LA

3.5 fEFR
S R L, Voo F Vopa EH A — AN, S MCU 3 AT H Bk A F
Voo/Vooa AN 2.4¥5.5 V.

3.6 YR IEAS

SAENEER T R ES (POR) /HIHIE AL (PDR) HLEE GiERJESELT BOR, BRIAGHD, %K%
WAL T TR, RIERGEAL T 2.4v B T1E. 24 Vop kT POR/PDR BMHIT, BHEMHTEALR
A, AL AN S AT L

3.7 {RINFEIE
AT 2 AP DR I, P AR DIRE . A0AE B I TR) 2 Aofndie 2 A1 2 T IA 381 g £ 1) ~F 4
o [EHR (Sleep) #&z{
FERERRBE T, H CPU f#IETAE, PR MR T TARIRAS IE ol 2 K A rh i /5E AR IR e R CPU
o fFHL (Stop) X

TEORFFE SRAM FIZF A28 WA A E RGO T, AW AT DUA B SR B EETHAE . EF AL
N, PAZIIO T AR B, HSI 1 RC R A # . BT —ECE R EXTI MIfES, mit
MCU MEFUR R Al . % EXTI A5 5 7] LLRATE— 456 1/0 1.

3.8 Hfr
SRR ARG R R
3.8.1 RAENL

B 1IN BRI ES K RCC_CSR FF A7 & P K AL AR AL A& X3 P 25 A7 2R BAAL, RGEALK AL
P a2 eI Z AR

PP ATE L B RCC_CSR 2R 2 A7 2 P K ALK IR B AL RSB B AL FAF RV

Voo/Vooa
Voo
R =10k
PU_EXT Reu it
SNERE {L TR > RGHEN

N RST

Cex=0.1 1L F
[] VSS

WWDG E1iL

X A 52 [ — IWDG 1L
I | Fa R

(B/haous) REELL
RIFEEEE

3-3BfES
MRAEVTAE— S, A RGE AL
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e NRST 5| il ERMK A OMEEAD

o HWHAEIMHZIE (WWDG B

o SIEIIMTHEZ I (IWDG E A7)

o HJEEA

o BRMFEANL (SW EAD: LK Cortex™-MO H TR FH RN {57 45 i) 25 47 #% 1 ¥) SYSRESETREQ £f

B, SRR

o RTIFEEHEAL

FALVER IR AAE R T NRST 51, FEAEE AT P ORFHMICHT . BALN H % & 4% [ € fEHE 0x0000
0004. U7 NI EAE 52 7E NRST Sl o th o kb K A B ORUERE — A W S ALIE AR Re A %2 /0 40ps
IR IPAERS o >4 NRST 51 BB h AR = A SR AL T, Bk = A E A Bk vh

3.8.2 HIEHE AL
MU E SR AR, S AR A
e LA/ EA (POR/PDR)

e RIEEAL (BOR)

FN R T AL (POR) /RN (PDR) /RIEREALL (BOR) HLEf. 1% POR/PDR Hig4H
AT TAEIRE (BOR BRIAKMD), VARIERSGEAL HEEIT 2.4 v BT IES T/E. 24 Voo /NT BOR/POR/PDR
BRIERS, MCU K EAL, AN E AN AL .

3.9 B BB

PR A& HK32G003 Z 4108 Fi o) B b 4«
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WU Fy ThRe 4
RCC_CFGRA.
FUTFCLK_SEL[O]
FLITFCLK FLITFCLK
prescaler | »4MHz
/1,2,3,4,,16 to Flash program interface
RCC_CFGRA.
12C-HS| prescal ler 12CALK_SEL
/1,1.5,2,2.5..16.5
12Cclk
HaLK
to AHB bus, ARM core,
memory
RCC_AHBENR f—m—
48MHz Hsi
HSI RC
FCLK of Cortex
HSION
RCC_CFGRA. RCC_CFGR. to Cortex System timer
EXTCLK_SEL[1:0] SW[L:0]
PAL
PO7: AHB APB
EXTCLK 01 SYSCLK PaLK ’
PBS 0 Prescaler Prescaler ) to APB peripherals
e Rev—r /1,2,4..512 Hak /1,2,4,8,16 RCC_APBXENR
—A 11
RCC_APBXENR
TIM| toTIM
css $—{ if(APB prescaler = 1) x]] TIVIXCLK
else x2|
, | ADC Prescaler ADCEN
LSIRC Lt IWDGCLK WOG /124 h ADCCLK
60KH2 ADC-HSI
Prescaler o
/1,1.5,2,2.5..16.5
UARTL dk
UART-HSI
prescaler
/1,152,25..16.5
RCC_CFGR.MCO[3:0] UART2 dk
Lsi
MCO [ Main Gock Output MCOPRE VSCLK
/1,2,4..128
Hsl

3-4 HK32G003 At i
WK 3-4 fi7n, HK32G003 37 HFZ Rl B R BRh R Goi B
o NEBEEERTEF (HSD: 48MHz
o NEBEEEM B (LSI): 60kHz
e GPIO MBHINE Bl : 32MHz (e KAED
TGP RIS ES A] LIS AT IR 8 Wr e eI, o] DU S Wk AR IIFE . 2 A digs nl
FFHCHE AHB F1 APB i #Hi, AHB I APB )&t KIS £ 45K Jy 48 MHz. Cortex ZRZ{ENS 2% AHB
B (HCLK) 3KZ), HAI i AHB/8 IN B3 B 0K (Jfid Cortex SysTick Mt B A7 KAL)
A B A BBl R G BT 2E IS 2RI B (HCLK B PCLKD) BK3)),  BLURERAR:
o INFTFERAEEE DA BH (FUTFCLK) 1 HSI A Eh Bk SYSCLK BKE) ( HaRfFiE:).
o 12C WII BN R A B E . — CHRERIFIERED:
o SYSCLK
o HSI 48 MHz i#id 12C-HSI 434585 734
o APB % (PCLK)
e Cortex [fJ FCLK H AHB I 4H (HCLK) ELRE#fit.
e AHB R4k, ARM W%, fAf#5H AHB I8l (HCLK) BE#EHEfE.
o ADC ol Tz —I B3 3) CHph e -
o APB Bl (PCLK) Hi ADC 70#ii%% 2/4 4345
o HSI 48 MHz H ADC-HSI 4347128 /) 4%
e UART1/UART2 I 84 R A B2z — CERERAFEEE):

FRAN T A ©2023 SRINTTHUBGE F SRR AR A 7 10
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FUGE B Uige N4
PCLK
SYSCLK
HSI 48 MHz RC #ig % # B £ 8 3 USART-HSI 7355 2% (1) 73 A 4
o Timer I Bl APB 4§ (PCLK) B3 APB I Bl (PCLK) 2 fis#iffit (P E, HifFH) ek
175
e RCC K AHB I4f (HCLK) 8 7345 1F A Cortex R G0 E M #% (SysTick) [HAMIAS B . it %f
SysTick =l SRS FFAF a5 B, AIERE HCLK/8 I B {Ey SysTick 4.

3.10 SYSCFG
WA —HEETAR, RAREFERNEZEENDT:
o RAFINXIIEBI .
o EHIAMNETWTE GPIO HIIERE
o EHH RGBT EEMRRES

3.11 GPIO

A~ GPIO & AR FT LA P B e T (HERLBOT %) SN GBI R AR RN
HERSI e . 240 GPIO IS Bv BRI AN BEE R . T/ GPIO & IR K e Jftid
REJT. 1/0 IS DO RE T LUE HRHUE, LA A5 N 1/0 ZF A7

&z

%
o

3.12 5| IiEFETNRE (lOMUX)

HK32G003 [J/N3t5E (41 SOP8/TSSOP16) 7=k, FIIEIT IOMUX SR 5 BTN N 2 4> GPIO B 4h
W10 B, Y5 @ ioMUuX gL R e S IR, %5 HEA S5l 10 —FERIIEE. B
SOP8 Ff & 7= il A 3k — 5 Ui i .

PD6/AIN1 PD5/SWDIO/AINO
PA1/EXTCLK1 1 8 PD3
PD4 PD1
PA2/WKUP3 PC6
PAO/NRST
VSS/VSSA | 2 7 "
SOP8
PC4/AIN2/WKUP1
PD7/EXTCLK2 3 6 PC5/EXTCLK4
PC3
PC7/WKUP2
PB5/SWCLK/EXTCLK3
VDD/VDDA | 4 5 | PA3
PD2

& 3-5 SOP8 R ERIHES
WKl 3-5 P, SHWIEENE, 5 8 I DIEe Ny “PD5 (J SYSCFG HCE Hxt R 7MA 107
WA E IOMUX Zifrds, PTLLKEES 8 JHMIThREE LSS 2] PD3 (J¢ SYSCFG HLE H X Mf¥4M% 10). PD1
(%2 SYSCFG Mt & H Xt B[4 5 10) BX PC6 (% SYSCFG Bt B FF % B 17k 10) .
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F RS Fr HRENH
JHIT IOMUX BCE, SOP8/TSSOP16 &/ v LA A 18 /> GPIO LA I iy WHTH 41X 10,

3.13 Hir 554

3.13.1 NVIC

WA EIREMETWESEE (NVIC), REATEZ R 22 FIBE#TWEE CAEFE 16 1 Cortex™
MO (R WTZe ) Fil 4 AN 1Z AR ER DL /N () o T i AR B A SR 3 1 v T BRI g o

o EXHEAHI NVIC RERZIA I HEIR ft w7 i S Ab R

o R BN DL E N N

o EHAMI NVIC #10

o RYFHHTH R IAL TR

o KbEERE IR E AR S S b

o SCRFHWT RIS TIAE

o HIWRFAEIPRE

o hWNREIN HAKE, TLHEHIMELSITE
3.13.2 EXTI

PR W/ AR AR A 11 AR AT A W/ A SR R B R G AL Y R I R R 2 . AR R
W2k # AT LASh ST il B DLk R kR FHAE CETRE b . R BRI ik R mOSUA s i k), I HL AT DAL ik
FEAL AT A7 2% F T O RF o Wi SR EPIRAS o EXTI RGN ik v 5 B /N T PN B8 B b ) ST R AR rR W 2R 15 5 AR
FRR /SRl R VSR S TECE, A EXTL 2 AR R US AT EXTI CFRTRR TG EXTI) Alfih & 1% [
EXTI (TRIFR[EE EXTD. AIRCE P29 iR,

EXTI O~ EXTI 7 3E$2 10, H AR EXTI LR DLUF S

e  EXTI8 4% ADC [f] AWD H At

e EXTI 10 3% 12C (1) Wakeup FH1:

o EXTI11 %3 AWU ) Wakeup 1

EXTI8 A1 EXTI10 /E A [E E F4:, A4 RTSR. FTSR. SWIER Il PR Zif7a%, {XHEAE Stop M T RESH
HE EFHE A ERQ AT IRQE MR RS0, 1R A B3 1 RLIR 25 067 #4777 A2 S Y5 R 2 B A
H,

3.14 ADC
FAE ) ADC HFPEN R
o I oAMNEIE. HrF, AINO~AING NAMIEIE, B 10; AIN7 NN EEE, ERENE
PMU ([N T4 F P30 B Y HE R RS HE ), AINS A IS, B NS E T,

o WHEEAEIAEIR, AINO FIAINL, AIN2 FTAIN3, AIN4 Fl AINS ZHES =4 244 N (24 ADC it
BONE I, AINZ A1 AINS ARFEN#E PMUL 2% K1) ADC iliE, AIN6. AIN7 F

AIN8 AT ).
o AU 12 {7 ADC RHRED T
3.15 ER 3%

HK32G003 HfE— A EPUER 8%, — B ER S DNEAER 85, N 45 DI REE X MR PR .

AL A©2023 FRIINTH AU P HARBE R A IR 2 ] 12



LY DRen e
*® 3-1 ERERINREE X
ARE EREE | RES | TRSHEAE | MoHAK | ovMAER | B2RE | R/ | BEiMaH
iR R WA BiEig
T 2 B 3R TIM1 16 fif W oH . 3% | 1765536 x 4 4 3
Uk 51 /%
Uik
JE Y E TIM2 16 fir oM . 9% | 165536 I X 4 I
Ul 1 /3
ek
FEATE IS A TIM6 16 7 . I | 1765536 ¥ ¥ ¥ I

3.15.1 =5 B 2R

RN E e 8 TIMT.

EERT R (TIMD) TTCLMYEABCE] 6 AMEIE R =40 PWM KBS, 0] DL 1R 52 841438 F I 28
DYAN 57 F 3 3 T DA T

o EAFHEE

o LR

o FAPWM CIAYSER AT X TR )

o KPP

o HANPWM HiH, TR AT ISEIX #E N ThBE .

BN ARACE N 16 R BN N, E5EAERRAEAGMENIIGE. BEE AN 16 L PWM K4
ik, w B EAESFHEES (0 ~ 100%). HT 5 e 8% 0 SR 4E MR RER o hReAR ], K Ik = g e
I B AT DL I I 2R BT AR S TIM i IS BRI [E R, 3Rt R el R T R .

AR, THECES AT DA 4 .

3.15.2 B @i a8

PR RN AT RS Y 4 S EE T E S TIM2,

I e I AT AR B PWM BT, R TR BRI A . TIM2 B — A 16 37 [ B B AR /i g A
FRFN—N 16 AT ANES . EVRAT, i EEs v gl 45

TIM2 WlIE e 2 EE T RE S K s ) e I 2R P R TAE,  $RALRD s a2 Th e oF Hoag Ab B IE
TR DRSS DL 1 B 3 ANEIRNAL R BT .

3.15.3 B AR R

R — A E R 2 TIM6.

HAENARNE 16 (LS. 16 (LBl Mias, SCRFBIEBGERTHOr . EAE N 88 T4
CPU JEM Wi Ko RS, 2T Bl T R4t -

3.16 AWUT SEH 8%

WAER T — D ESEE (AWUT) EN 2. AWUT ER 28 TE Mcu 581 (Stop) B T T3
PEA AR MCU. AWUT N BEBIKIhEE 22 AEid 2%, H TR Be &N GPIO f NI Sk A 18
B (LSD . AWUT 58 I 284 336 ik - %507 X
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RS F e 4

3.17 MOLET 1M (IWDG)

M7 AT T — N AEMALE) RC IR 2 (LS $RAER 4, A —AS 12 AR s — A 8
RL T ids . T % RC G4 ML T Emr8h, Frblenligfr TN, e e HIEE 1M, DAFE
KA B Z AL AetE, WAl HEE HIZT e R a8y, DU R R G & B, mid g miy, wf
B HBA TR E . ERIRARE R, 2 AT LIRS

I B IWDG_WINR ZF/74%, IWDG ] TAEFE & AR,

3.18 H# OE 1 (WWDG)

OB 7 B M S . O T B S TR, SN T TR
B A R BB R IR, EA R TR WA R, 1 R AT )
Wk

3.19 System Tick EBT 2%
System Tick S B8 I THRIE RSG5, MRy AMBRUE RO AR . B ELA DL R b
o 24 PLHIARRT R
o HEINEINEE
o CHPFRLEEN OB, REPE AR
. TR EE

3.20 12C M4k

BAN12C MZREE T, BB TAE T HAMAE, SCRebrERIPUER . 12¢ #2003 HF 7 AEk 10 £ 4k,
TAET 7 PEMBE R SR BE S0k, 12¢ O W E TR CRC KA %/ ts, I3 SMBus
V2.0/PMBus s4k .

™ 3-2 120 4514
12C % 12¢
EFVN I E:N SCHF
EZTIN: E:M SCHF
i/ PR AR 5 SCHF
7/10 A7 G SCHF
kY SCHF
FE R SCHF
I 4 2 SCHF
BAFE AL SCRF
BT IR I 35 SCRF
SMBUS2.0 F&
PMBUS1.1 SCHF
T B SCHF
MIFHL (Stop) A=A SR

3.21 BHRPWRE (UART)

ROHNER 2 MNEH BB R AR (UARTI/UART2). EATHRML 7 20 F 8BS, BE X Tl
ERRAE S, BA5 cpu I b Ay i shisk

BT A©2023 ERYITH AU BRI A A IR 2 7] 14
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RS F A
3 3-3 UART $¥%

UART #R=0/45 14 UART1/2

a1 7/8/9 fir

EZ i S SR

B2 L TS SCRF

XU eIk SCFF

3.22 HATHMEEED (SPI)

PH 1A SPLED, JEAEHEEIL 18 Mbit/s, SCHRFMAI R, XA T EAE . sPIaf
3 ML HUEs A=A 8 MR, FMinlACE N 4 (L% 16 A28 . SPI S HF CRC. TI 4,
HAFEW N RN

& 3-4 SPI 14
SPI 5% SPI
fififf: CRC 54 S
RX/TX FIFO S
NSS ik SR
I SR

3.23 96 i UID

96 NLHI A MmME— B bnil (UID) BTt )55 50X FAEE — Ml HK32G003 &5, TEATAH T
HREME—(] . PR EOX AN B b il . FIRAFE A, % 96 i UID ATLLLAFHT (8 i), 7
(16 Ay BE AT (32 ) AT IR . 96 £ UID & AT

o JHRANENFEFS (Bl USB F4F 5415 8l 3 HoAd A 25 8 D

o JHRMENE. 95NN, Kb D SIS FEGE S, RIS N 5

P A
o PSRBT I A AL 2R
3.24 R EN

Wik ARM ) SWI-DP #210, HeEA T eifiliE O, wsedlef i mLififi o (swplo F1 SWCLK)
% o

BT A©2023 ERYITH AU BRI A A IR 2 7] 15
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=3

RS F

HUTERETR AR

4 S PERETET
4.1 BRLENHEE

R AIUE A 2 LI T R s o

AE:
o IBUIFEAEZIERZ R MIFTE L ZHEZERI ST .
. BENRATIEERSEEL T3, BHRATEETE SR AT,
o KENETIEARALEE T AJEEFAIE S HI AT ZE 1%
4.1.1 BRFR A Rr i
#® 4-1 R PRFE R4S
5 i &/\VE RAE B
Voo-Vss AR AL HE (17 Vooa Al Vo) -0.3 5.8 Vv
Vin Elp NN EPNE SV ES -03 5.8
| Vssx = Vss| AN TR b 5| B2 1 1 o s 22 50 mv
4.1.2 IR AR FRFE
& 4-2 MPREEFAFIE
s i BEXE B
Ivoo 223 Voo/Vooa HIVEZR KR IR CRERZ LR @) 105 mA
Ivss 23 vss 2R A R O LD ) 105
lio AR 1/0 ANzl 51 I 4y EE HLUR 30
AR 1/0 Az 51 I 4 B HLR 30
linuein) (2) I FE N R @) -5/+0
ZIng(piN) BV 1/0 A 51 I RS E N HLR @ -25/+0

(1). BFBRYEIRE (Voo, Vooa) FAHh (Vss, Vssa) SIBIAMMIALARIEIEZIINB AT EEIRNMNEE RS L.

(2). REVEANRRS FHIAFFERIERE.

(3). HVn>Voolt, H—NERENER; & Vn<VssBf, B—PMREVENER, ENBRREX A GEBEHNETH.

(4). HJILA /o ORBIEENERES, S en IRXERNEFANERS REFENERAENERBITEZ .

4.1.3 HRIRE R

= 4-3 PRIBE M
s ik B®/IME BAE Bir
Tste AR Y5 -55 130 °C

BT A©2023 ERYITH AU BRI A A IR 2 7]
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RS o R
ae) ik &=/IME RKX{E B
T IR -45 125 °C
4.2 THESH
4.2.1 FEFETIERH
® A4 HWETIERMG
ae) 130 &/ME RAME B
frok P AHB B AT 2 - 48 MHz
fea 8 APBL I fdggiR - 48
Voo bk TAE B 24 5.5 v
Vopa () B AR 24 5.5 v
Ta TARIREE -40 105 °C
(1). Voon 5 Voo ZE FEREE—E.
4.2.2 b/ THE AR
*® 45 b/THREMFHY
5 2 £ =/ME HARE BAE L
Veor/por () EREBEMEE | R 1.68 1.80 1.93 v
TR 1.85 1.96 2.07 v
VpDRhyst PDR it [ 140 160 170 mv
trstTEMPO 2) A7 A 2 ms
(1) PDR F POR X #£4% Voo,
(2) WIHRIE.
4.2.3 RIEE Akt
® 46 RIEEMFHE
= 2 %1 (-40~105°C) R/ME HAME RK{E B
Vaor® BOR HAAG I FE P&+ (Voo b | Veors 2.62 2.85 3.07
TH

Vsor: 3.04 3.21 3.53

Vsors 3.45 3.64 4.01

Vsora 3.89 4.04 4.46

Vors 4.30 4.57 5.01

Vsore 4.80 5.03 5.49
AT ©2023 PRI AUIGE Fr BAR WK A IR A A 17




U He A REFR b
Faa=s 2% &1 (-40~105°C) =IME BARIE =AE ==K {v3
VBOR7 5.23 5.49 5.97
BOR A FE~FiEFE (Voo T | Veors 2.46 2.59 2.83
(D)
Veor2 2.84 2.99 3.26
Veors 3.24 3.40 3.70
VBoR4 3.68 3.80 414
VB8ORS 4.06 4.19 458
VBoRs 4.46 4.62 5.03
VBOR7 4.84 5.05 5.48
teorrsT() A R[] 10 Us
(1) BOR {RE&#E Vobo
(2) EIHRIE.
424 AHSEBE
#= 47 NEBSEBEFMH
s S 1 =®/ME HAE mAE B
VREFINT SR =Ei -40 ~105°C 1.2 Vv
4.2.5 TAEHFAF{E
R® 4-8 TIEEERIFH
L5 % S VDD=5V B
-40°C 25°C 105°C
BATEEL (Run) SYSCLK = HSI (48 MHz); TAEHR | 2.704 2.751 2.782 mA
FifE 10 e B A s LA
[ Flash. SRAM FI RCC 4}, FH:4x4b
B
APB I B {HBE ;
M Flash BUHE, Flash 2BY 2 ME&4%
JEHA
BEARAE TS (Sleep) SYSCLK= 48MHz; TAERF | 1.227 1.361 1.390 mA
AHB/APB [
KW core B4 NG P A 1) 2.72 us
B 10 AL E N E A
[ Flash. SRAM FI RCC #}, FH:44b
BER A5
RAM. A& E PR R EE
SYSCLK= 60kHz; TAEHH | 0.875 0.997 1.014 mA
RRAL AT ©2023 VRPN TT RS B AR & G R A 7 18




WA H A PERETR AR
R 1 B VDD=5V s
-40°C 25°C 105°C
FIT A 10 e & A m B WEEH ] | - 1.63 _ ms
k% Flash. SRAM Al RCC #b, x4
R B 2 s

APB i #h2E 1
M Flash BU&, Flash #2HL 0 M54

JE A

fEHLR FTH Core JkA 4% 1k; TAEHEJR | 343.475 373.354 453.543 HA
(Stop) HSI, LSI #& % %% K H; s

LDO B IE A E T+ AR | - 324 ' s

BT 10 Bt B oS BEAS

B AWUT 4b, FiTfa 41595 5
{RIhFEfE AU BT I Bt 1 TAEH | 5.705 6.876 27.260 HA
(Low-Power Stop) HSI, LS| #R%% 2% % H41;

A T 125.5 - us

LDO LMEIhFEA X IZ 1T
B 10 Aid B N E RS
A& AWUT T8 BT A 1A 5

4.2.6 NEEE (HSD BFepdeid:

= 4-9 HSI A5t

s -l Mt &/ME HRE RAE L
fisi®) EPIES - - 48 . MHz
DuCy tsy (M | (HAEEL - 45 - 55 %
ACC sy WG HIGEE | HPOM RCC_CR #4722 HE -1 - 1

T R Ta= 40 ~ +105°C -16 - 16 %
Teu cHspy @ PR 2 A s | Vss< VNS Voo - 5 8 us

[f]

oo chsi) ) R &5 ThFE - - 70 85 HA

(1) WIHRIE.

4.2.7 WEEE (LS A opieid

F= 4-10 LS| B4

5 2 FH R/ME #ENE RAE Bl
fisi INEIPTES - - 60 - kHz
Tsu sp (1) PR V% 7% J5 Bl It Ta) Vss< Vin< Vop - 50 150 us
Iop asp @) P37 2 T #E - - 0.2 - HA

(1) WitHRE.
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RO /+

4

HUERESR bR

4.2.8 GPIO #h¥#RET i N itk

= 4-11 GPI0 SMERETShENGFIE

= S £ =/ME HmAE | RKAE L
fopio_ext FH P A e AT 2 0 32 MHz
DuCy cuse) @) el =M 45 55 %
(1) BIHRIE.
4.2.9 Flash f7f& 2847tk
& 4-12 Flash TFHERR4F1E

s 2H B/ME ARG RAME By
TrroG SACYNINIL] 20 us
Terase TR BRI 1] 30 60 80 ms

B BRI (7] 30 60 80 ms
IboPROG L S S PNCER - 5 mA
IDDERASE i/ R BB FLR - 2 mA
IbDREAD I @24MHz 2 3 mA

HHI@1MHz 0.25 0.4 mA
Neno 5 T 100 - Tk
trer B PR AT ] 10 - e
4.2.10 10 I\ 5| BRe 1

R 4-13 10 MINSIFERFE
s | BH £ /ME #MAE | BXE B
Vi LN 0.65*Vop Vv
Vi PN i 0.2*Vop v
Vinhys | BN LT Vop=5V 231 v
Vitys | FIAMIRHT Vop=5V 2.23 v
Vhys it 2 R A FUTS IR W | Voo=5V 80 mv
likg LEPANTE L 2R Vbp=5V; 0<Vin<5V 5 nA
Vop=3.3V; V=5V 5 nA

Reu BatAEN 33 KQ
Rep THIHPH 33 KQ
AT ©2023 PRI AUIGE Fr BAR WK A IR A A 20
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BB 1 U A b
15 | B & =/ME HARE BAE B
Co® | 1/0 FIIHZ 10 pF
(1) BIHRIE.
4.2.11 10 %y 51 Be i

& 4-14 10 SIBVME EIRERE
5 | BH £ B/ME #ElE RAE B
Vou iy Y v P 2.4V < Vpp £5.5V 0.8*Vop \Y
Vou R SR 2.4V £ Vpp £5.5V 0.2* Voo v

#F* 4-15 10 5|EMA IR FFIE
IRTHFLAL Vop=3.3V Vbp=5V B

R RIELR R RIELR

Levell 4.17 5.24 7.86 17.83 mA
Level2 16.86 13.64 28.29 45.89 mA
Level3 23.73 16.78 39.82 59.93 mA

4.2.12 NRST B0 e
NRST 450 P9 A2 T — > L B, 4B P P K T LU B AE 4 HLBG 7T DL 4B RC FRLES .

3= 4-16 NRST 5| B N4EME

s SH =®/ME BRE RAE B
TNoise TEE %EF%&ZJ\BI% - 80 ns
4.2.13 TIM ¥ 88414

*= 417 TIM HEQ
oEs S =/ME RAE ==K {v2
Fext T8 I 28 AN B AR frimxcL/2 MHz
1. EMRIE, frivxck = 48MHzo
4.2.14 ADC F¢ttE

%= 4-18 ADC 4F1%
g Eipuy 5 =2\ ;K] =FN <L {v2
Vpba ADC FF J5 B AR B BT 2.4 5 5.5 v
VREFP ESEHE 2.4 5 5.5 v
VREFN MBS & 0 0 0 Y%

FRAN T 5 ©2023
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WA H HLA I R AR b
i i::3u £ = Rl PN B
fanc ADC H} g% - 0.3 12 28 MHz
fs (1) SRR fapc = 12 MHz - 1 - MHz
frrig (1) B LY RS fapc = 12 MHz - - 706 kHz
17 - - Cycles
VAN Tt e [ Y5 - VREFN - VREFP v
Rain @) VAN 5 TPANERT BB 4-19 kQ
Raoc (1) KAETT R L H - - - 2| kQ
Canc @) KAECRFF A - - 5 - pF
Jitteranc ADC filt &k ##4} 5) - - 1 - Cycles
ts @) AL (8] fapc = 12 MHz 1.5 - 239 Cycles
tconv (M) SRR TR CRRERERR R fanc = 12 MHz 14 - 252 Cycles
12 fr oy

(1) 'IHRIE.
(2) EEEXEHE ADC ERY. EFBEFERIHEIER.
BRI A PEST Raw 752 250 A2 -

Ry <

Ts R
fapc X Capc X In(2N+2) ape

Hrb, N (¥ BUEN 120
IR ZENLT 1/4LSB (Least Significant Bit, LSB).

*F 419 MIAPEIERKE (faoc =12 MHz)

RAEEEHTs (Cycles) SRAERTE] ts (us) MABER&EARE kQ)
15 0.13 0.58

7.5 0.63 10.88

13.5 1.13 21.19

285 2.38 46.95

415 3.46 69.28

55.5 4.63 93.32

71.5 5.96 120.80

239.5 19.96 409.34
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U He B RE SRR
3 4-20 ADC 15
Faa=s 2 i = 14 BRIE =AE By
ET B R 22 Vop=Vopa=5V, - 3 LSB
" fanc = 12 MHz,
= 2 -
EO Ml 1522 ADC BeHfEE IR !
EG HAZR IR 72 B) - 1
ED O REIRE® - 4
EL R MR ZEG) - 2

(1). BAFERIRE: LFRREBRESERGEMEZZEANRARE.
(2). RBIRE: B—RELIREHRSE—RIPRFIR BIRE.
(3). HEHRE: RE—REERTESRE—XEIFETZENRE.
(4). WNEMRE: IMRTESEELEZ BNRARE.
(5). MALMIRE: EMLMTESESBEXEZENRERRE.
g
o ADC B Rig/EEERIBREFIE.

o ADC HBESIIEIANE: MIBEFEFTIRE (FEEHE) RUMAGIBLFALRE T, BASEE
BEFERTE T — MR FIBE R THRAIIG/E . WL FTREFA BB A9k 1R 5| L
WM—1TEFEZRE (F/HIX14).

o HEHMRHIVoon FEMRESEE AT ZELFHIADC EEE.
o HIERTIAMER, RAEL~FIi.

LSB 4
4095
4094
4093
. (1) SEPR¥%#phzk
(2) FR78 %5 R th 2k
s (3) SEEREE AT B/ 45
%54
5
4
3
2
1
0 »
Vesa 1 2 3 4 5 6 7 4093 4094 4095 4096  Vooa

4-1 ADC ¥ 4HE
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BUIBLES e

UiB: EO. ET. EG. EL. ED FrR/RMISEHIA, 1ES LK 4-20.

VDD

% v RREA (7 B ADCEL Ji 15
(1)
- I 1 PA | e

VT
T TCADC(1)
= —=

[ 4-2 ADC RYyERRUIEIE[E

(1). Rapc F0 Capc {EIAY ADC $3HE IL3& 4-18.
(2). Cparasitic =T PCB BE (BURTIRIZEF PCB BB E) Mk pad BE (XY 7 pF). YIEETSSMERERE
B. ATHR#X—m, NRERD faoc.
ADC KFER) PCB BEiTHESE: FEVR LR 5-1 #3647 . N 7 ARIE ADC 3 #k5 %, 10 nF ALY
EHMERZ, FHRAREEFEIESHE.

§
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V,
Voo/Vooa™ ] Voo/Voa -
r
L | falE=S >
VDDIO
ouT
0.1uF L GP10s [ ] IR Mi%iB i
+47 uF _| IN %lf ‘|0= (CPU, #F & T7iiE
+10pF T Ves/Vssa w | 28 2)
- [] = > B
ad w
VREF+' HEHIRCs
ADC .
VREF—

& 5-1 BRHEBESEHEE
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WL S B E X

6 e X

HK32G003 £ % SOP8. TSSOP16. TSSOP20 Fll QFN20 Hf3., A/ 7 ZEEEME e X,

6.1 SOP8 :f%:

PD6/AIN1 PD5/SWDIO/AINO
PA1/EXTCLK1 1 8 PD3
PD4 PD1
PA2/WKUP3 PC6
PAO/NRST
VSS/VSSA | 2 7 PB4
SOP8
PC4/AIN2/WKUP1
PD7/EXTCLK2 3 6 PC5/EXTCLK4
PC3
PC7/WKUP2
PB5/SWCLK/EXTCLK3
VDD/VDDA | 4 5 | PA3
PD2

6-1 SOP8 f 2 EHIHEF
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A

B IE X

&
=
=
5

i

6.2 TSSOP16 ¥} 3t

PD6/AIN1
PD4 1 16 | PD3/AIN3
PAO/NRST| 2 15 PD5/SWDIO/AINO
PD1
PA1/EXTCLK1| 3 14 | PC6/AING
PA2/WKUP3| 4 13 | PC5/EXTCLK4
TSSOP16
PC4/AIN2/WKUP1
VSS/VSSA| 5 12 PC7/WKUP2
PD7/EXTCLK2| 6 11 | PcC3
VDD/VDDA | 7 10 (PB4
PB5/SWCLK/EXTCLK3
PA3| 8 9 PD2

& 6-2 TSSOP16 e pHES)
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=
=
A
5

E}

A RE 3L

6.3 TSSOP20 &} 3

PD4

PD5/SWDIO/AINO

PD6/AIN1

PAO/NRST

PA1/EXTCLK1

PA2/WKUP3

VSS/VSSA

PD7/EXTCLK2

VDD/VDDA

PA3

10

TSSOP20

20

19

18

17

16

15

14

13

12

11

PD3/AIN3

PD2/AIN4

PD1/AINS

PC7/WKUP2

PC6/AIN6

PC5/EXTCLK4

PC4/AIN2/WKUP1

PC3

PB4

PB5/SWCLK/EXTCLK3

& 6-3 TSSOP20 £} pHES|

AL A©2023 FRIINTH AU P HARBE R A IR 2 ]

28



A

i
=

4

&
S

(+)]
s

QFN20 $}3%

o
=z
£
)
s S 2 2
< 2 < <
< vy < <
g g 3 3 S
a o a a a
20 19 18 17 16
PAO/NRST 1 15 PD1/AINS
PA1/EXTCLK1 2 14 | PC7/WKUP2
PA2/WKUP3 3 QF N 20 13 PC6/AING
VSS/VSSA 4 12 PC5/EXTCLK4
PC4/AIN2
PD7/EXTCLK2 5 11 WKUP1
6 7 8 9 10 VSS
< V) < on
g 2 3 2 S
> a 2
= 193
Q w
o ~
> o
o
=
<2
wn
o
a

6.5 FHHH I E I E X

B 6-4 QFN20 3 ERIHESI

< 6-1HK32G003 B RAEME X

% 2 & OLOZ 2IHETR ey SE%E | SR3IME M3 BT B
S § E ‘ (ERIE% Tolerant
i)

0 - - - VSS S - i (QFN EHEEFRISI 0 AR IEL
s

1 4 2 7 NRST_PAO 1/0 FT@4) 12C_SMBA NRST
UART1_TX EXTIO
UART2_TX
SPI_NSS
TIM1_BKIN
TIM2_CH3
ADC_ETR

2 5 3 1 PA1 1/0 FT ADC_ETR EXTCLK1
12C_SCL EXTI1
UART1_TX
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A

0ZN40 E
=
=
5

0¢d0OSSL

9TdOSSL

8d0S

SRR

(EfLE3
A

SRR

BRI

Tolerant

S 5| IThaE

Ft AR5 BIThEE

UART2_TX
SPI_SCK
TIM1_CHIN
TIM2_ETR

PA2

I/0

FT

ADC_ETR
12C_SMBA
UART1_RX
UART2_RX
SPI_SCK
TIM1_CH2N
TIM2_CH4

EXTI2
WKUP3

VSS/VSSA

Hh

PD7

I/0

FT

ADC_ETR
12C_SMBA
UART1_RX
UART2_RX
SPI_NSS
TIM1_BKIN
TIM1_CH3
TIM2_CH1

EXTCLK2_MCO
EXTI7

VDD/VDDA

e L

PA3

I/O

FT

MCO
ADC_ETR
12C_SDA
UART1_TX
UART2_TX
SPI_NSS
TIM1_CH3N
TIM2_CH3

EXTI3

PB5

I/0

FT

SWCLK
ADC_ETR
12C_SDA
UART1_RX
UART2_RX
SPI_NSS
TIM1_BKIN
TIM2_CH2

EXTCLK3
EXTI5

10

PB4

I/O

FT

ADC_ETR
12C_SCL
UART1_RX
UART2_RX
SPI_MISO
TIM1_CH2N
TIM2_ETR

EXTI4
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A

4

5

0CZN4D E
=

0¢d0OSSL

9TdOSSL

8d0S

SRR

(EfLE3
A

SRR

BRI

Tolerant

S 5| IThaE

Ft AR5 BIThEE

[EnN
w

11

PC3

I/0

FT

MCO
ADC_ETR
12C_SCL
UART1_TX
UART2_TX
SPI_MOSI
TIM1_CHIN
TIM1_CH3
TIM2_CH1

EXTI3

11

12

PC4

I/0

ADC_ETR
12C_SDA
UART1_RX
UART2_RX
SPI_MISO
TIM1_CH2N
TIM1_CH4
TIM2_CH4

WKUP1
EXTI4
ADC_AIN2

12

15

13

PC5

I/0

FT

ADC_ETR
12C_SDA

UART1_TX
UART2_TX
SPI_SCK

TIM1_ETR
TIM2_CH1

EXTCLK4
EXTIS

13

16

14

PC6

I/O

ADC_ETR
12C_SCL
UART1_RX
UART2_RX
SPI_MOSI
TIM1_CH1
TIM2_CH3

EXTI6
ADC_AIN6 ()

14

17

12

PC7

I/0

FT

ADC_ETR
12C_SCL
UART1_RX
UART2_RX
SPI_MISO
TIM1_CH2
TIM2_ETR

EXTI7
WKUP2

15

18

15

PD1

I/O

ADC_ETR
12C_SMBA
UART1_TX
UART2_TX
SPI_MOSI

TIM1_CH1
TIM2_CH4

EXTI1
ADC_AIN5 ()
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A

=
5

0CZN4D E
=

0¢d0OSSL
9TdOSSL

8d0S

SRR

(EfLE3
A

SRR

BRI

Tolerant

S 5| IThaE

Ft AR5 BIThEE

JEny
[Ye]
o

PD2

I/0

ADC_ETR
12C_SDA
UART1_TX
UART2_TX
SPI_MOSI
TIM1_CH2
TIM2_CH3

EXTI2
ADC_AIN4 (2) (3)

17

PD3

I/O

ADC_ETR
12C_SCL
UART1_RX
UART2_RX
SPI_SCK
TIM1_CH3
TIM2_CH2

EXTI3
ADC_AIN3 ()

18

PD4

I/0

FT

MCO
ADC_ETR

12C_SMBA
UART1_TX
UART2_TX
SPI_MOSI

TIM1_CH4
TIM2_CH1

EXTI4

19

PD5

I/O

MCO
SWDIO
ADC_ETR
UART1_TX
UART2_TX
SPI_MISO
TIM1_ETR
TIM2_ETR

EXTIS
ADC_AINO

20

PD6

I/0

MCO
ADC_ETR
12C_SMBA
UART1_RX
UART2_RX
SPI_MISO
TIM1_CH2
TIM2_CH2

EXTI6
ADC_AIN1

(1).
(2).
(3).
(4).

| TR, ORI, /0 RRMAN/ML, s RmBIRME.

SOP8 ¥ AT HFZINEE.

SOP16 &P AL FZINEE.

FT=5V tolerant, 5V /£,

W BRIEFFAIRE, EREMAEIMENE, HrE /0 BREME.
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&z

=3

RS F

BT E X

6.6 5| fHliEFE (lIoMUX)

HK32G003 f)/NEEE (SOP8/TSSOP16) =i, AT IOMUX SZHL B 5] BIXT v Z A GPIO B4k

10 FRY RIS 21 o

6.6.1 SOP8 £} ;] IOMUX B &

= 672

SOPS8 i 10MUX BhET 3R

SIE4RS | FIBRGFZES|MD

SRR

A X
5V-Tolerant

S|SB IhEE

S| BEPRFT AN ThRE

1 PD6 (ERIAECE)D

I/O

- MCO
ADC_ETR
12C_SMBA
UART1_RX
UART2_RX
SPI_MISO
TIM1_CH2
TIM2_CH2

EXTI6
ADC_AIN1

PA1

I/0

FT() ADC_ETR
12C_SCL
UART1_TX
UART2_TX
SPI_SCK
TIM1_CHIN
TIM2_ETR

EXTCLK1
EXTI1

PD4

I/0

FT MCO
ADC_ETR

12C_SMBA
UART1_TX
UART2_TX
SPI_MOSI
TIM1_CH4
TIM2_CH1

EXTI4

PA2

I/0

FT ADC_ETR
12C_SMBA
UART1_RX
UART2_RX
SPI_SCK
TIM1_CH2N
TIM2_CH4

EXTI2
WKUP3

5 PB5S (ERINEED

I/0

FT SWCLK
ADC_ETR
12C_SDA
UART1_RX
UART2_RX
SPI_NSS
TIM1_BKIN
TIM2_CH2

EXTCLK3
EXTI5

BT A©2023 ERYITH AU BRI A A IR 2 7]

33




SIS | RIBRGFZES|M

SRR

=AY
5V-Tolerant

SIBVE FThEE

S| BIBANTh&E

PA3

I/0

FT

MCO
ADC_ETR
12C_SDA
UART1_TX
UART2_TX
SPI_NSS
TIM1_CH3N
TIM2_CH3

EXTI3

PD2

I/O

ADC_ETR
12C_SDA
UART1_TX
UART2_TX
SPI_MOSI
TIM1_CH2
TIM2_CH3

EXTI2

6 PC4 (BN ED

I/0

ADC_ETR
12C_SDA
UART1_RX
UART2_RX
SPI_MISO
TIM1_CH2N
TIM1_CH4
TIM2_CH4

WKUP1
EXTI4
ADC_AIN2

PC3

I/O

FT

MCO
ADC_ETR
12C_SCL
UART1_TX
UART2_TX
SPI_MOSI
TIM1_CHIN
TIM1_CH3
TIM2_CH1

EXTI3

PC5

I/0

FT

ADC_ETR
12C_SDA

UART1_TX
UART2_TX
SPI_SCK

TIM1_ETR
TIM2_CH1

EXTCLK4
EXTIS

PC7

I/0

FT

ADC_ETR
12C_ScL
UART1_RX
UART2_RX
SPI_MISO
TIM1_CH2

EXTI7
WKUP2
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RRRET Z 5| B4

SRR

=AY
5V-Tolerant

SIBVE FThEE

S| BIBANTh&E

TIM2_ETR

NRST_PAO ( Bk i\ %

&)

I/0

FT

12C_SMBA
UARTL_TX
UART2_TX
SPI_NSS
TIM1_BKIN
TIM2_CH3
ADC_ETR

NRST
EXTIO

PB4

I/0

FT

ADC_ETR
12C_SCL
UART1_RX
UART2_RX
SPI_MISO
TIM1_CH2N
TIM2_ETR

EXTI4

PDS (BRINED

I/0

MCO
SWDIO
ADC_ETR
UART1_TX
UART2_TX
SPI_MISO
TIM1_ETR
TIM2_ETR

EXTI5
ADC_AINO

PD3

I/O

ADC_ETR
12C_SCL

UART1_RX
UART2_RX
SPI_SCK

TIM1_CH3
TIM2_CH2

EXTI3

PD1

I/0

ADC_ETR
12C_SMBA
UART1_TX
UART2_TX
SPI_MOSI

TIM1_CH1
TIM2_CH4

EXTI1

PC6

I/0

ADC_ETR
12C_SCL
UART1_RX
UART2_RX
SPI_MOSI
TIM1_CH1
TIM2_CH3

EXTI6
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=3

RS F

(1). FT=5Vtolerant, 5V fif/E.

6.6.2 TSSOP16 HF 5[] IOMUX BiLET

# 6-3 TSSOP16 HY 10MUX BREF

SR | BREXH
5V-Tolerant

SIS | FIBREFES|R

SIS MIhEE

5| IR AINThAE

1 PD6 C(ERINHED I/O -

MCO
ADC_ETR
12C_SMBA
UART1_RX
UART2_RX
SPI_MISO
TIM1_CH2
TIM2_CH2

EXTI6
ADC_AIN1

PD4 /0 FT()

MCO
ADC_ETR
12C_SMBA
UART1_TX
UART2_TX
SPI_MOSI
TIM1_CH4
TIM2_CH1

EXTI4

9 PB5 (BRIABCLE) 1/0 FT

SWCLK
ADC_ETR
12C_SDA
UART1_RX
UART2_RX
SPI_NSS
TIM1_BKIN
TIM2_CH2

EXTCLK3
EXTI5

PD2 I/0 -

ADC_ETR
12C_SDA
UART1_TX
UART2_TX
SPI_MOSI
TIM1_CH2
TIM2_CH3

EXTI2

12 PC4 CERINECED I/O -

ADC_ETR
12C_SDA
UART1_RX
UART2_RX
SPI_MISO
TIM1_CH2N
TIM1_CH4
TIM2_CH4

WKUP1
EXTI4
ADC_AIN2

PC7 1/0 FT

ADC_ETR
12C_SCL

EXTI7
WKUP2
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U He B E
5| RS ] BRET Z 5| B SIEER | EEXH 5| E P IhEE 5| IR N ThRE
5V-Tolerant

UART1_RX

UART2_RX

SPI_MISO

TIM1_CH2

TIM2_ETR
15 PD5 (ERIAFCED I/0 - MCO EXTIS

SWDIO ADC_AINO

ADC_ETR

UART1_TX

UART2_TX

SPI_MISO

TIM1_ETR

TIM2_ETR

PD1 1/0 FT ADC_ETR EXTI1

12C_SMBA

UART1_TX

UART2_TX

SPI_MOSI

TIM1_CH1

TIM2_CH4
(1). FT=5Vtolerant, 5V fifE.

b
6.7 SIEH (AF) IhREE
F6-45|HEHAIhRER

3| AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
’Zﬂ (12C/SWD) (UART1) (SPI) (TIM1) (TIM2) (RCC) (UART2) (ADC)
PAO 12C_SMBA UART1_TX SPI_NSS TIM1_BKIN TIM2_CH3 - UART2_TX ADC_ETR
PA1 | 12C_SCL UART1_TX SPI_SCK TIM1_CHIN TIM2_ETR - UART2_TX ADC_ETR
PA2 | 12C_SMBA UART1_RX SPI_SCK TIM1_CH2N TIM2_CH4 - UART2_RX ADC_ETR
PA3 12C_SDA UART1_TX SPI_NSS TIM1_CH3N TIM2_CH3 RCC_MCO UART2_TX ADC_ETR
PB4 | 12C_SCL UART1_RX SPI_MISO TIM1_CH2N TIM2_ETR - UART2_RX ADC_ETR
PB5 | SWCLK/I2C_SDA® | UART1_RX SPI_NSS TIM1_BKIN TIM2_CH2 - UART2_RX ADC_ETR
PC3 12C_SCL UART1_TX SPI_MOSI TIM1_CH3/TIM1_CHIN @ TIM2_CH1 RCC_MCO UART2_TX ADC_ETR
PC4 | 12C_SDA UART1_RX SPI_MISO TIM1_CH4/TIM1_CH2N® | TIM2_CH4 - UART2_RX ADC_ETR
PC5 | 12C_SDA UART1_TX SPI_SCK TIM1_ETR TIM2_CH1 - UART2_TX ADC_ETR
PC6 12C_SCL UART1_RX SPI_MOSI TIM1_CH1 TIM2_CH3 - UART2_RX ADC_ETR
PC7 12C_SCL UART1_RX SPI_MISO TIM1_CH2 TIM2_ETR - UART2_RX ADC_ETR
PD1 12C_SMBA UARTL1_TX SPI_MOSI TIM1_CH1 TIM2_CH4 - UART2_TX ADC_ETR
PD2 12C_SDA UARTL1_TX SPI_MOSI TIM1_CH2 TIM2_CH3 - UART2_TX ADC_ETR
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BB I
3| AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7

2“ (12C/SWD) (UART1) (sPI) (TIM1) (TIM2) (RCC) (UART2) (ADC)

PD3 | 12C_SCL UARTL_RX | SPI_SCK TIM1_CH3 TIM2_CH2 | - UART2_RX | ADC_ETR
PD4 | 12C_SMBA UARTL TX | SPLLMOSI | TIM1_CH4 TIM2_CH1 | RCC_MCO UART2_TX | ADC_ETR
PD5 SWDIO UARTL1_TX SPI_MISO TIM1_ETR TIM2_ETR RCC_MCO UART2_TX ADC_ETR

PD6 12C_SMBA UART1_RX SPI_MISO TIM1_CH2 TIM2_CH2 RCC_MCO UART2_RX ADC_ETR

PD7 | 12C_SMBA UARTL_RX | SPI_NSS TIM1_CH3/TIM1 BKIN®@ | TIM2_CH1 | RCC_MCO UART2_RX | ADC_ETR

(1). EZFIMNECE IOMUX FEREKERE: PC3 ) TIM1 B9 CH3 B{ CHIN, PC4 {£3 TIM1 B9 CH4 8% CH2N; PBS {EX
SWCLK k3 12C_SDA; PD7 {E3 TIM1 B CH3 Z(& BKIN; ¥4{ES, SNAFPEME IOMUX E35,
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F RS Fr S
7 HESH
7.1 R}
7.1.1 SOPS HH3%
SOP8 A 4.9 mm x 3.8 mm, 1.27 mm [F]FE 33
F
_— A | |
A | © |
DG NG
ﬁ—‘BL-— | .
O E H
-
J 1 2 3 4
C
f
s NP F
—-‘ 1.27 ‘-—
i
—t 4 + + + 1?8
!
6.46
“ }
— + + + 178
K R
0.72 ‘ ‘
@) RO
7-1 SOP8 % R~ &
= 7-150P8 HERTESH
He BfI: mm B{I: inches®
w=/ME mAE w&/IME mAE
A 1.24 1.44 0.049 0.057
B 0.00 0.27 0.000 0.011
C 0.46 0.018
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U He HEESH
Faa=s BiI: mm HB{L: inches®
D 0.16 0.27 0.006 0.011
E 3.70 3.90 0.145 0.154
F 481 5.01 0.189 0.198
G 3.81 0.150
H 5.88 6.18 0.231 0.244
J 0.35 0.52 0.013 0.021
K 1.27 0.050
7.1.2 TSSOP16 1} 3
TSSOP16 ¥ 5.0 mm x 4.4 mm, 0.65 mm [8] #3035 .
040 065
i
HHHHHHHF | E ﬂﬂHHHHHH"
3
I
I _I_ _ | 4.30 6.20 . _|___ | 5.80
PIN1ID - 450 [ 6.60 | TYP
o !
| i l
TOOOTIm_ AR -
1 8 |
TOP VIEW
// o \\
0.80 & [ Al 1 / \
—1.20 MAX
tosy AT v SEATING PLANE | ‘J S — E—L =020
+‘ "‘ﬁg;o +' }-vo 65 BSCEE 45 SEE DETAIL "A"
FRONT VIEW SIDE VIEW
NOTE:
GAUGE PLANE
0.25 BSC 1) ALL DIMENSIONS ARE IN MILLIMETERS.
v _
0 F—J—ﬁ:‘;i
DETAIL “A”
[ 7-2 TSSOP16 $3E R~ &
F 7-2 TSSOP16 FH#ER T8
an=s B/ME (mm) BEME (mm) BAE (mm)
A - - 1.20
WAL ©2023 ERIITTHUBGE B BT & A BRA & 40




WU HIESH
s &/ME (mm) BRME (mm) BAE (mm)
Al 0.05 - 0.15
A2 0.90 1.00 1.05
A3 0.34 0.44 0.54
b 0.20 - 0.28
bl 0.20 0.22 0.24
[ 0.10 - 0.19
C1 0.10 0.13 0.15
D 4.86 4.96 5.06
E 6.20 6.40 6.60
E1l 4.30 4.40 4.50
e 0.65 BSC
L 0.45 0.60 0.75
L1 1.00 REF
L2 0.25 BSC
R 0.09 - -
R1 0.09 - -
S 0.20 - _
01 0° - 8°
02 10° 12° 14°
03 10° 12° 14°
7.1.3 TSSOP20 H} 3%
TSSOP20 4 6.5 mm x 4.4 mm, 0.65 mm [ 2 )3 2% ,
WAUBTA ©2023 SRINTT UL B AR & A R 2 7] 41



RS F HESH

P

[ r—

T

\E

710 4.40 - 4 -

BIIITHIIIE

i
REEEELL

1l

TOP VIEW
D
s 1 A 5
/A j
! ﬁ
SIDE VIEW . END VIEW ™ u

Notes:

(1) All dimensions are in millimeters. Angles in degrees.
(2) Complies with JEDEC MO-153.

7-3 TSSOP20 R~

< 7-3 TSSOP20 HERT& ¥

an=s B/ME (mm) BEME (mm) BAE (mm)
A - - 1.20
Al 0.05 - 0.15
A2 0.80 - 1.05
b 0.19 - 0.30
C 0.09 - 0.20
D 6.40 6.50 6.60
E 6.30 6.40 6.50
E1l 4.30 4.40 4.50
e 0.65 BSC

L 0.45 0.60 0.75
L1 1.00 REF

0 0° 3 g°
7.1.4 QFN20 33

QFN20 A3 R~Fo —F5 3 mm x 3 mm, 0.4 mm [AIFE[33E CAnE 7-4), HK32G003 B At
. H—MAN4mmx4mm, 0.5mm [AFEREEE (AnK 7-5), HK32G003 Bl Ayt df 3,
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U He HEESH
. A
D | = A
—
] u JUJuu,
LASER MARK i ) ([l
PIN 1 1.D.
M-E-)- D2 [ lam
L 4= | O T
T
K- =
<
4L _Llapnoo
(A3) P J & [0.07M0
TOP_VIEW SIDE_VIEW BOTTOM VIEW
e M rirrgo
[ ]0.08]
SIDE VIEW
7-4 QFN20 R~ 1
T 7-4 QFN20 FHERSH1 B H
oS RME (mm) BAME (mm) BAME (mm)
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
A3 0.20 REF
b 0.15 0.20 0.25
D 2.95 3.00 3.05
E 2.95 3.00 3.05
D2 1.65 1.70 1.75
E2 1.65 1.70 1.75
e 0.30 0.40 0.50
H 0.30 REF
K 0.15
L 0.35 0.40 0.45
FRALFTE ©2023 IRYITT AU B AW R A R A ] 43



A

U He HEESH
i-' D "JI _La-}((—
- Jguuuuy
O\M t
PIN 1 1.D. - __‘ d
H =
= =
L © “3‘ o~ /P C
 n=dih ~C
) b2 -
1 NONNnN
) TOP_VIEW N b—>| 1[0.10M)]
l\ BOTTOM VIEW
/ AN
/ |
e n/nnnn e
~ 7
~—" SIDE VIEW ((N]0.08
1\ 3
<C
< _ ~—
<
HIE
T DETAIL A T
E 7-5 QFN20 R~ 2
= 7-5 OFN20 HER 2 IS H
Faa=s &/ME (mm) HAE (mm) BAE (mm)
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
A3 0.20 REF
b 0.20 0.25 0.30
D 3.90 4.00 4.10
E 3.90 4.00 4.10
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 - -
HUBUIT 4 ©2023 VRYITEBLIAS Fr B AT A WA 7 4
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=3

RS F

BRESH

7.2 ZEMER

22 EE BALEE T WL LOGO+ARM LOGO. /= 5L A5 A= it 5 .

*® 7-6 Pt SR

Hrp, P ddit s A R R R

Eaits

AR

ER RISt

REFHr, Flan 1 A 21 4

= ST

262 F 3 AR

&)

> 2 Sy

4 N 5 ALER

ARSI, i 18 75 1Y)

%6y 7 F18 FFF

PRI AR 5 1 Ja = A

7.2.1 SOP8 #2E]

7.2.2 TSSOP16 22 H]

PRI AT
CKARM | s
51 GOO3JAM7 «| =gt
“@ XXXXXXXX
[ 7-6 SOP8 HK32G003J4M7 ££EN Rl
FI AR
CHKAR < i
Gl 32G003D4P7 ~|  rm=

S

XXXXX ~
XXX

7-7 TSSOP16 HK32G003D4P7 22EN7R{y
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&
H0 RS

7.2.3 TSSOP20 22 H]

7.2.4 QFN20 £2E

FibR
COKARY s
3 HK32G003F4P7 « 7 it
\. XXXXXXXX ~1
& 7-8 TSSOP20 HK32GO03F4P7 Z2EN =15
R TR
HK32G003 . " "+~
FAN7 IRl Tic =)
2l XXXXXXXX = - it
\. ARM -
7-9 QFN20 HK32GOO3F4AN7 Z£EM ;x5
b
ﬁﬂ A ame
32G003F4U7 *| i

T XXX ]
o

7-10 QFN20 HK32GO03F4U7 ZEN7R15l
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95 = LR

ADC Analog-to-Digital Converter e eE A T

AHB Advanced High-Performance Bus E TR R

APB Advanced Peripheral Bus VANEER=RAY

AWU Auto-Wakeup H B i

CLu Configurable Logic Unit ] g AR LT

CRC Cyclic Redundancy Check B TURIZ IS

Css Clock Security System b4 R 45

CTS Clear to Send TEBR R I%

DMA Direct Memory Access HIEAAERTR
EMACC Electric Motor Acceleration FLAL I

EXTI Extended Interrupts and Events Controller R R 2
GPIO General Purpose Input Output 18 FH i N i

HSE High Speed External (Clock Signal) ERAME (PSS
12C Inter-Integrated Circuit 12C M2

12S Inter-IC Sound 128 B4

IWDG Independent Watchdog TALE T

LS Low-Speed Internal (Clock Signal) RN O EME 5D
MCU Microcontroller Unit ol ) BT

MSPS Million Samples Per Second AP H JTUCKEE

NVIC Nested Vectored Interrupt Controller RET a P W Hl 2
PDR Power-Down Reset F R AL

PLL Phase Locked Loop B PR

POR Power-On Reset gL

PPM Parts per Million HNZ—

PWM Pulse Width Modulation Tk B 8 )

RCC Reset and Clock Control AL s

RISC Reduced Instruction Set Computing K iR 5T ENL
RTS Request to Send 1 3R K%
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SPI Serial Peripheral Interface HATAMERE D

SRAM Static Random Access Memory FRASBRNLAF i 7%

SWD Serial Wire Debug B AT AR

USART Universal Synchronous Asynchronous Receiver Transmitter B EE RN R 2

WWDG Window Watchdog HOAER
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