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0.99 2025/04/17 Alpha A 0.99 KA.
0.991 2025/04/21 Alpha R4 0.991 K Afi
0.992 2025/05/12 Alpha WRAKAT (GRINT “4.1 TAFHEGRE.
1.0 2025/05/26 B RORAR -
1.1 2025/05/30 1 EH T “4.2.7 TAEHFURE.
2. TEi T “F 4-6PVDJFME” “F 4-7BORFHME” “3 4-26 ADC S
1.2 2025/06/04 | HHT [ “3FK 3-312CHFE7S
1.3 2025/07/09 1. ASCHE T B8-S HK32L005F6N6 (QFN20) Fl HK32F005D6Y6 (WLCSP16 #35) 1)
HRER.
2. EFTT “2.1 PRARERRMET 2.2 B YR 3.9 I RIORI B ch i pAY v e
I B RS
3. Xar7 “2.2 fF—BEER” th ADC AR N B TE R .
4. MHBRT “BE 3-1 HK32F005 HREHER]” H 1) 8MHz HSI.
5. BB “3.4CRCIFEFIT” L CRC AUEE AL EL .
6. £ “3.6 HUEIGSEL” AT PVD ISR N A R A .
7. HEHT YR 31 BRTHFERRRE— AR,
8. WM “K 3-3 EfIHEK”: HINT GPIO MfE L.
9. T “4.2.7 TAEHRFEE,
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10. SEEIT K 42 HEFEEAEER T WINT REEAHTHUE S
1. ST K 51 IEHER”, JRAI Tz R
12, FH T “3R 7-1TSSOP20 £ ~FS4” A 1E/IME.
1.4 2025/07/09 HH T “6.3WLCSP16 3 HfE .,
1.5 2025/09/26 1. HEHT “KE 3-1HK32F005 DIREHER] .
2. HET “R 41 WRERMBERAET: WK T CPTA IS SCRE sV i
3. HEWT “F 414 TAERFHEE (Stop B BE “MBGP” N “Vrerwr 7
4. FEHT “FK 4-27ADCHHE”: FHI T Vooa=2.0V F5 A T Ranc FIME N “24.2477 (J&
N 14.827)
5. FHET “K 4-397. “K 4-407 F1 K 4-417 [W1H.
6. HHT “FK 4-43 FEAERIRNE: BEINT Ts_temp M torarr X AT
7. BT EI “4.2.20 HATAMNEED (SPD FEMET: MINEK T =AM EE.
8.  HH T “K 8-1HK32F005 T BEARAS”: SEINT “Hwity (WLCSP)”.
1.6 2025/11/28 1. HEEHT ‘K 42 HEEMEK,
2. HHT “4.2.9 WEEE (HSD WERRFE” 1 “4.2.10 PEGE (LS I EhRrE
BN T ACC A
3. FEHT “4.2.12 Flash fAEESFRIE " BB T B AN A,
4. BT “F 4-2210 MNGIHERERE” BE.
5. HEHIT “3K 4-42ADCHE” - BT SH “ED” ME.
6.  HUBIT “F 81 PrAITTAET,
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L THTIT ceevrreere ettt sttt ettt ARttt sttt 1
2 PERIHEEIZ oottt 2
2.0 FEERIYE oo 2

2.2 A R Rt 4

3 I AT oot 6
31 ZERAEIEL oottt 6

3.2 AT BRI oottt 7

3.3 T e 7

IR 700 - T o TSR 7

3.3.2 HEE SRAM ..ottt sttt 7

3.4 CRC TF BTG oottt 7

35 L T Rt 8

3.6 FETEIETE B oottt 8

3.7 ARIIFEREIR oottt 8

3.8 AV ettt ARt 9
3.8.1 BRGEE N et 9

3.8.2 HHTH I ettt 9

3.9 HFEATHIEF BT ... oottt 10
310 SYSCFG.vurreerceeeereeseseseeessee s sse st 10
310 GPIO oottt et 10
302 T G Tt es 11
3121 NVIC.ooiiienieieiesess s 11

3.12.2 EXThiiutiieiieeiee st ss s 11

3.3 TETEE oottt bbbttt 11
31301 T T B ettt 12

3.13.2 FEZRIEHT B oottt 12

3.13.3 fRIHFETEITZE CLPTIMD oot 12

3.13.4 SyStem TICk TEITBE oottt s neeeee 12

318 JHATTE TTHT CIWDG) oottt 13
3.5 B IFE T CWWDG) oottt ettt sttt sttt 13
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3.16 ADC..oo.eeeeeseeeseetseees s 13
3.16.1 PUTHIZ T HEIE oottt 13
3.16.2 TETFARIBERR oo 13
3.17 HIFREEIRER CCOMP) ettt 13
318 12C FEZE et 13
3.19 TR TR ULIREE CUART) oottt sttt 14
3.20 HIATAMEIEIT (SPI) oottt bbbt 14
3.21 EFETT (DBG) oottt 15
302296 1 UID-eueuerieeeetei et R 15
B B R BEAB R o evoe ettt 16
8.1 B REETEBIIEEL v everevere et es sttt 16
81,1 BEPRHLERETE oottt 16
8.1.2 BFPRHIRETE oottt 16
8.1.3 PRI EREME ooooeoee ettt 16

8.2 TAEZE ot 17
B.2.1 FHETE TAE R oot 17
8.2.2 E/TFHIEIE TAEZEME oottt 17
4.2.3 TIGRFRELFRAT I BRRFNE oottt 17
B.2.8 BOREFME .ooooooe sttt 17
8.2.5 /T HIALRFVE oot 18
8.2.6 PHTBB LR covooveeeiesiesies ettt 18
8.2.7 TAEHTEEME oottt 18
4.2.8 HMTARTE (LSE) BFBIRFME (oot 21
4.2.9 PFBETTE CHSD BFEIRFEE (oot 22
4.2.10 PIEBARIE (LSD) BFAIEETE .oovvoeee ettt 23
8.2.10 GPIO FIIAFTET 1.ttt 23
4.2.12 Flash FERBEBEETE wooovoioeee ettt 23
821310 FANGIHEFVE oottt 23
821810 BHIBTHHEFVE oo 24
4.2.15 NRST SAT T BRFVE oottt 24
8.2.16 TIMC HHELZREFIE ¢.oovo sttt 25
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8,207 ADC M oottt 25

8.2.18 PR SEARIEIHEENE oooooeeeeeee st 31

4219 HJEHELEE (COMP) BEVE (oot 32

4.2.20 HATHMEAETT (SPI) EME oo 32

5 BT HLIER oottt bRttt 35
5.1 B HL oottt s bttt 35

B TIBHITE Moottt Rt 36
6.1 TSSOP20 F ...ttt sttt 36

6.2 QFN20 FFE ..ottt bbbttt ens 37

6.3 WLESPLE FZE ..ottt sttt sttt 38

6.4 GIHITE Soouieiieieieeieeeees ettt sttt 38

6.5 GBI CAFD) TIBETR oottt sttt 41

T EFBEB B oo s 42
7.1 B U bbb 42
7.1 L TSSOP20 FFZE oottt sttt 42

712 QFN20 B oottt bttt 43

713 WLCSPLE FHZE oottt 44

7.2 LI B SR et bRttt s 45
7.2, 1 TSSOP20 HFZELLZE Lottt sttt 45

7.2.2 QFN20 3*3 FFBEZZE[ Lottt 45

7.2.3 WLCSP16 FFBELZEI ..o 46

8 L B o R ARttt 47
8.1 AT TARED oo 47

8.2 TT TG oottt 47

O M T G R oottt et 48
9.1 MG TE vttt ettt 48
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AR HK32F005 2R 510 Fi HEHE 0. HK32F005 & FIARYITT MRS AR & A PRA mF R
FHRA MU B, BFERLT RS

e HK32FO05F6P6 (TSSOP20 3f%:)

e HK32F005F6N6 (QFN20 Ff%)

e HK32F005D6Y6 (WLCSP16 %)

P RTCAE R (HK32F005 FH FFFt), #E—2 T HZ R 506 BIThEE

1
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HK32F005 {4 | ARM® Cortex®-MO W%, fxri LAFMIZ 48MHz, N'E 32Kbyte Flash. 4Kbyte SRAM.
HK32F005 N & £ FE 5811 2 B UART. 1 Bk SPI AT 1 3k 12C.
HK32F005 N B 2 /N3l i 2 I 22 (TIMC5/TIMC11), 1 N EA E 1 83 (TIMB) , 1 M T E B 25 (LPTIMD .

HK32F005 P & AL B ER 045G : 14 12 f7 ADC (14 ANNAMNERETE ). 2 MERL S, 1 A b/
H/RIEE AR (POR/PDR/BOR). 1 MEEALEASH 1 NN S HHIE (it A ADC RFE).

HK32F005 BRHEJE . HbLLANRI BTG 51 IER T IAE A GPIO. #hE 10 BRANE R IR N 75 5 JEIEE 52 R
MNHZER, AR ATRER 15 I E .

HK32F005 47 F & FMR IR . 12t i R {KTI#Ei8 1T (Low-power Run) #E30. BEHR (Sleep)
. (RIIFEHERR (Low-power Sleep) . ZHL (Stop) M FAMKINFEIENL (Low-power Stop) i,

T A FEMIMEICE, HK32F005 FISE H T2 FiURH 5%«
o HIZmAREEHIGS. STEONL. R
AN SR = B

o FHHAE

o FEENLERA

e HEEFRER. BIHTFHR
2.1 7= etk

e CPUWN

o ARM® Cortex’-MO

o EMTEISIE: 48MHz

o 24 fif System Tick EHJ 2%

o CRFHBT R EBUN CEIL Flash 2 6] 8% 10 %5 725 L ED

TAEH VG

° Vpp: 2.0V~5.5V

TARIREEVEH: -40°C~ +85°C

SR T AR LA

o 817 (Run) #x{: 235.936uA @40kHz@3.3V

o MEAR (Sleep) #z(: 228.8uA @40kHz@3.3V

o fEHL (Stop) Hi: 68.3uA @3.3V

o AKIhFEIEIT (LP-Run) #xl: 75.213uA @40kHz@3.3V

o ARIHFERERR (LP-Sleep) #i:\: 67.799pA @40kHz@3.3V

o AKRTHEEENL (LP-Stop) Fix: 2.5pA @3.3V

1Pt o

° 32Kbyte Flash
- CPU EMAE T 24MHz I, SCHF 0 S84 S 26 A V5 ) Flash.
- Flash RAHEEL 2R DRe, w50 B Ry S5 IRy .

° 4Kbyte SRAM
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o Infhp
ANEARIE I B (LSED: 32.768kHz
A EIER (HSD: 32MHz/40MHz/48MHz
AR B (LS 40kHz

GPIO M N4 (EXTCLK): 30MHz (¢ RfE)

o KA
NRST 5| JHIANER AL
W OE T &l (wwbG &A1)
MSLE T I E 2k Qwbe &A1)
HJRSE {7 (POR/PDR/BOR)
WAEEAL (SW AL
o TWYmFEHEIMIEE (PVD)
22 g ar i L T TR AT
BT ECT BRI T A B
e GPIO il
% SCFF 17 4> GPIO i
o HdEEEHEO
2 % UART
RX/TX 5| BT B ] e i 3 4 46
18 12¢

IMbps (f§I 25 F: Vop=3.3V H 12C =2k f14H< 30pF). 400kbps B 100kbps 1£ ¥k %

1 B =k SPI
B 51 24Mbps £ 4 iE 2
o ENER
2 MEH ERE (TIMCS. TIMC11)
1 MNEAERZE (TIME)
1 /MEIHFEE 88 (LPTIMD
o HuEuA
CRC K& A 14 5T
o S NBLLHLES

1/ 12 fii SAR ADC (% 14 B S5 N liE)

AR . 1.6 MSPS (12 £i7)

SCREE SRS R T) AR
SRIE-E RN
TP A A

PP H & B2 21 ADC AT
2 ANHLER PR A

FERLUE 5 (Kl T MR Zh AR e McU.

5 PA TS EEL BEL 7 P HEL R R RE IR 45 £ PWME i

AN
ey

I, ) FIZE o) S0 R AL P R A
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- P ECRERIBCS AR, MR E I LR

e 96 S UID ARl

o HMERAI S MR A
S LR e N ER SR

e CPU IREES MR
o SWD R EED

o ARM®CoreSight™ /i 20} (ROM-Table. DWT 1 BPU)

o HiE X DBGMCU Wiz il 4 (RIhABRR Ay Fazhl . AN Bzl i ul A iR % O

5D
o WEM

o JEit HBM5500V/CDM2000V i

2.2 B —KR

= 2-1 HK32F005 i B 45

FEERE HK32F005F6P6 HK32F005F6N6 HK32F005D6Y6
GPIO 17 17 13
ESES TSSOP20 QFN20 WLCSP16
TiEdE 2.0V~5.5V
TERE -40°C~+85°C
TFigss Flash 32

(Kbyte)

SRAM 4

(Kbyte)
CPU A% Cortex®-MO

TEsmzE 48MHz
Rth AIEB LS| 40kHz

AIEB HSl 32MHz/40MHz/48MHz

SMER LSE 32.768kHz

GPIO SMNERHIART | <30 MHz

1 EXTCLK
ERTEE EARERTES 1/~ (16 h): TIM6

1# A ERTES 24~ (16 f): TIMCS, TIMC11

RIhFEERT 2 14~ (16 fi): LPTIM

System Tick ERF | 1

2%

RvE b 1

(IWDG)
BOEA 1
(WWDG)

BIE#EO | UART 2

12C 1

SPI 1
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WL Fr 77 it R
R HK32F005F6P6 HK32F005F6N6 HK32F005D6Y6
ADC ADC N GEIE | 1011 AMSMEEIE+3 NAHEE | 111 MIMTIEE3 NRES | 1 (7 AMSMBEIES DA
0O WiE) WiE) BiiEED)
R WHSE
ADC SRHERFE 1.6 MSPS (12 fi1)
ADC 15 12 fif
mE IR (TS) 1
BELLERE (comP) 2
Al YmiZrEHMZE (PVD) 1
CRC 1
96 i UID 1
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3 ThREN B
1 ZHIHER

HK32F005 N EREERL T 32Kbyte ) Flash 16 as, T 1780 AU «

ARM®Cortex®-M0 AbFEZS &k A 32 L RISC ALFERS, B —MEEA . KINFER Mcu P&, [F
P R M B RN S B T R SRR . HK32F005 1 P B ) Cortex®-MO 1.0y, BRIILE SETE 1
ARM T E A HE 2

DL HK32FOO5F6P6 A, HK32F005 [ IhAEHEE i T -

Cortex-MOSLZE &%
@48 MHz
v
‘ AHB-Lite £ @48MHz ‘
v v v v 12 ¥
GPlIof&DO SRAM Flash R ST P
(4-KByte) (32-Kbyte) 96fizuID CROBY i
32.768 kHz5M AR AT 4HILSE Cortex- MO B 1.
¥ [ 32/40/28 MHzF; PR EHSI | [ R E fi ]
40 kHzF PRI LS EHIZT
75 30MHz GPIOSIN AT 5h [ woeEIhER |
EXTCLK WWDGHEFE L
[ APBEE @48MHz ]
v Y ¥ ¥
@D s bt ] SERTER (Timer)
i EITHR (Run)
[cowrr | o RE B EHE PR N
1afaroc e e ERREFRR o) . »chi o |
| LT I e e A )
BERAERE Sleep) || | | —m———— | | N
B R N ;
R FEREAR R0 (TiMc11) I "\CHi/Z J
(psteep) || | | Yemom— | T
FEHLER (stop) Py—— P .
> OUT |
,,,,,,,,,,,,,,,,,, EbREER (Leriv> [N
i 174°GPIO /038 :‘ > shEehmn (LP-Stop) _
—————————————————— [ porseoR/BOR | BAREME
(Tive)
rees
.
Low-power BGP
[ = J—
it
!
=

3-1 HK32F005 LREHEE

AL T ©2025 FRYITTAITE F H AR A A R 7 6



0x4001_7FFF

0x4001_5C00

0x4001_5800

0x4001_3C00
0x4001_3800
0x4001_3400
0x4001_3000
0x4001_2800
0x4001_2400

0x4001_0C00
0x4001_0800
0x4001_0400
0x4001_0100
0x4001_0000
0x4000_8000
0x4000_7C00
APBL 0x4000_7400

0x4000_7000

0x4000_5800
0x4000_5400

0x4000_4800
0x4000_4400

0x4000_3400
0x4000_3000

0x4000_2C00

0x4000_1400
0x4000_1000
0x4000_0400

0x4000_0000

RE

DBGMCU

RE

UART1

RE

SPI

RE

ADC

RE

TIMC11

EXTI

comp

SYSCFG

RE

LPTIM

RE

PWR

OxFFFF_FFFF
REE
OxE010_0000
Cortex-M0
RASME
O0xE000_0000
OXDFFF_FFFF
RER
OXSFFF_FFEF
Mg
0x4000_0000
Ox3FFF_FFFF
SRAM
0x2000_0000
OX1FFF_FFFF
Code
0x0000_0000

0x4800_17FF

0x4800_0C00

0x4800_0800
0x4800_0400

0x4800_0000

0x4002_3400
0x4002_3000
0x4002_2400
0x4002_2000
0x4002_1400

0x4002_1000

_ 0x4002_0000

OX3FFF_FFFF

0x2000_0000
OX1FFF_FFFF

Ox1FFF_FACO
Ox1FFF_FOFF

OX1FFF_F800
OX1FFF_F7FF

OX1FFF_F000
OX1FFF_EFFF
0x0800_8000
0x0800_7FFF

0x0800_0000
OXO7FF FFFF

0x0002_0000
0x0001_FFFF

GPIOC

GPIO B

GPIO A

CRC

RER

Flash

REE

RCC

RER

SRAM
(4-Kbyte )

REE

Option bytes
(512-byte)

System memory
(2-Kbyte)

RE

Flash
(32-Kbyte)

RE

Flash/ R4t F it =%
(#kBootBLE M E)

AHB

3.3 fFi#4%

3.3.1 Flash

ZARH)C AR R 32 Kbyte Y Flash, F T 1702 P FIEE -

3-2 HK32F005 77 fi% 28R &t

I AL E Flash FRIMT ) ERMMAS W A7 4%, AT SEHL A WA R R A .

3.3.2 N B SRAM

LRI A FREE B 4Kbyte SRAM, SZRFT . PRI i 515 . CPU RELLER AR 4y

TPV AT VNS 2 DA

3.4 CRC {HE Hp

JEIRTUA L (Cyclic Redundancy Check, CRC) FH U6 1F B e 4% i aBUHE A7 it 1O 52 B4 o 24 N 4R

J T NAL Y CRC BEAF TSR E . R 22 TR A A AN 32 A (K 7 A CRC RS

CRC VIS ITAEIBAT WIE THE A A8 4, A FLR BRI B A A7 0 1 Fi e A7 i Lk 1 2%

B4 AT L

AT A ©2025 R HUITRE B & A B2




Vpp =2.0V~5.5V: AT EJRMEE (T Vear), Voo 51 BHCAES A B0 HLEE . 1/0 51 BEIFD P 5 o e i 75
ZRfIEEE s Vop 51 Iy ADC. HLJE EL AR 28 SR 40058 4 ik H

JEE: Vop F Vss ZEAIEBR FIEFZEZE T Vooa F0 Vssao

3.6 IR IESE

A — R R DI ZE R E AL (POR) /A AL (PDR) HE%, 5RIEE N (BOR) HLEEHE .
) Voo (K T-48 € BIME Veors Veor BX Veor s #8111 TC T AL AT AR5 AL FEL AT ] {RFR R AL

Ity — Al g R IR (PVD), FI IS vpp SR, R H AR T 8= T PVD BRI

ATl & H . PVD R TSI Vpp 4,

g :
BOR FIPVD LhEEF [ —ATIE] R BEFEF—IE S, EETE/FHA.
H/F/BOR, =#Z/J PDR LyfEE-

3.7 (R ThFEEER
P SCRE LR LR DI RERE
KT T (Low-power Run)

HEARAE L (Sleep)
TRINFEREARAFE X (Low-power Sleep)

fEHLEE (Stop)

RIFEAENIAE . (Low-power Stop)
BARTHFER R AR W N RN o

* 31 BRFEXRFE—IER

WALE BN E, WA AN BE CRE PCO. PB6 5L PB4).

(EE:N RINFEEIT RERR IR ThFEREAR =41 RINFEEH
(LP-Run) (Sleep) (LP-Sleep) (Stop) (LP-Stop)
B RGRTHSR | <128k <48M <128k % 1 % 1
ZE(Hz)
HSI Al v o¥) CIESGiR K Y PNz
LSE ° ° ° ° °
LSI ° ° ° ° °
EXTCLK o . . . o
CPU FN4M& | CPU . 21k 21k fZ1k 21k
HFEIME o (AR 145 | o (Al 145) | e CAIRF#H 145 | {1k 11k
SRAM IR AlEE s AR, A | DR, A
ey iy
Flash Al RFEEE, N | AREREE, A | USRS, A | UREREEE, A
e fei s s Reins s
LDO L® MG L L L
(1). LP-run/LP-Sleep #2IX THY HSI 2HFE XA AL, BidiR LN,

AL T ©2025 FRYITTAITE F H AR A A R 7
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FU S He RENA
(2). Stop/LP-Stop ¥R\ THY HSI BIXH], ZiBidrEFsE.

(3). “o” REAFIIE, “L” KF LDO KIIFEERN, “M” KF LDO &,

3.8 L
3.8.1 RGE M

(% T RCC_CSR W A7 ds F IR AR EALLLSN, KGR E LA arfras. )7 liEd &% RCC_CSR
PERIPRAS A A7 45 T R AR AR S AR R AL H AR

nRsT[ ] % R 13@,

[>
R WWDG E{iL
B 58 [ woesi
E (&) 2004 5) B RS
= e
i GPIO

3-3 E{uHEK

MRAE N TAE—F AR, W — N RFE G

e NRST 5|l BT (SMEBE AL

o  HWHAEIMFEM (WWDG H A7)

o MSIETIMIFEM AWDG HAhD

o HEEAN

o ERMFEAL (SW EADD: I Cortex’-MO H {8 g Al A 25 1) 75 47 2% 1 ) SYSRESETREQ fif

BV, ASRBURAEE AL

BT AT S AEF T NRST Bl IR7ER A AR A AR RRIR S B A7 N 11 2% S 4t 3] 52 7 M kb
0x0000 0004. 0 F W EBII R NS5 2 1E NRST 511 B4 o Bk & A= 88 RAIE & — A P B AR AR RE AT &2
/> 200ps FRIRKIZERT . 24 NRST 5| BB B = AR AR AT, = A AT ikt

3.8.2 HEJESE AT
YL ME— RN, SRR A
o LH/HWHEEL (POR/PDR)
e XJIEEALL (BOR)
Za I — MNMER R R LA AL (POR) /R HEE AL (PDR) HH, H5REREAL (BOR) HEEHG -

Z IR IR LA T TAERAS, DMRIFE RS 7E et 2.0v I 159 TAE. 24 Voo /N T POR/PDR R, MCU
B RAL, TOTRAM NS AL .

BOR JEIUERINIT 5 o I W] LABC B MCU 3007 19 HEAT 4 A2 LA REAIZE 11 BOR Z)jBE

AL T ©2025 FRYITTAITE F H AR A A R 7 9



ISTRC
IWDG
40kHz RCC_AHBENR HCLK to peripherals

» HCLK to Core
LSERC | | cssLsE
32.768kHz

» SysTickTimer

RCC_APBXENR i
pC2 EXTCLK SYSCLK AHB e APB peLKapeLkz) = APBX other peripherals
Prescaler Prescal ler
PA2 1248 /12,48

RCC_CFGR.EXTCLK_SEL RCC_CFGR.
SW[2:0]
) LSE LPTIMCLK
HSI RC Hsigm FLITFCLK Ll
. HsisM
48/40/32MHz 4/5/6 SMHz

‘ ‘ RCC_CFGR3.LPTIM_SEL[1:0]

RCC_CR. RCC_CR.
HSIFRESEL HSI_PRE[2:0]
HCLK /1,2,4 ADCCLK
HsI8M HsIgM /1,2,4,8
Hsl
Mco
Lsi ADC_CFGR2.CKMODE
LSE
ADCCLK
Oy
RCC_CFGR.MCO[3:0] | BLER:

| (1) FEA FRFIHPCLK=PCLK1=PCLK2.

3-4 BFEhEH

PMAE BB R R G ED (SYSCLK) 1B N cPu TAER AP, 2¥EEEN)E, WHIR 2% (HSD ERiIAH
i 48MHz 5P, BEJE, AT DS oA A7 2 0 B H i Y 32MHz B 40MHz BB i BhbE 5 283 40 A
REFRJ, S HSI8M R A B B LS FIBRIN R G of (SYSCLK) .

AN RGN PR T Z R EPIE, O P IRME TR, RIE. SRR TR, DU
RN RGN

o FTNEEERF (HSD: 32MHz/40MHz/48MHz

o JTNAREERTER (LSD: 40kHz

o JrAMEER B (LSED: 32.768kHz

e GPIO #MHHI AR £l : < 30MHz

AHB &2 APB S [ I S A T JLAS 0 S SR B B . AHB S 2R I e iy I 2R T I8 48MHz. APB
ISP e v B B AL T A 48MIHzZ o

3.10 SYSCFG
GRA—HEE T, RGNCEZEH SN E IR T
o EEMRGTAZAEAR BIACADIE M X

o BT GPIO AN S KT
e NRST JHIZhREV .

3.11 GPIO

A GPIO 5| IR AT DL AR B A . SR BT IR N G2, BRiei R s E RS
Thesm H . 2% GPIO 5] S-S By SO MBI . AERE B RIS OL R, 1/0 SIS i Thge ar bod s

AL T ©2025 FRYITTAITE F H AR A A R 7 10
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LGRS F Disen

—ANREE BRI BIUE, LB R EAMEOL N R AR 1/0 ARG ERE. B 10 ARRAITE > 32 A
Pz 2 474 i T B hRg .

3.12 I 5H4:

3.12.1 NVIC

HK32F005 1y BLfES i B P45 8% (NVIC), BEOSATE 17 4RI RGBS (R 16 4 Cortex'-
MO (PR 2E) 1 4 AT AT DTN PP A S 0 2 7 0 o B 1

o AT NVIC BEBS SIS AEIR 1 TP i A5

S TET NSITTIAcE= N o

o SRR

S Gt e T

o LRSI

. HERIEBRE.

o PRI FAIWEL, ERWSMELITH.
3.12.2 EXTI

IR R FH A (EXTD SOSUEHEA L Sl RIS [ CPU B SRR, bR
fila (NVIC) Har i A s R, i i e BRAS e L R 75 5K

AR T/ A R R R AT ECE, AR EXTI 20 AW il VR mIT IS EXTI CRTARATID EXTD Al & 3
[ 5E EXTI CREIRRIE 2 EXTD o [52 EXTI SR EF- ik, A TAEZEAS (EASE, T DA (A nde 8 9 4%
o WEFEZIL 12 ANFHAE/ g R
11 fRATPCE EXTI 8
fil Ry BB BT BT ATk
A& R WIS AR D
Al gy Aok i, A
1 MR 5 EXTI 2%
o AR W/ SRR B T T SR A i R K
o ATk e EEAR T APB I B BE AN S .

3.13 ENF 2%

AR MCU B FEPANEAER 85, — DN EEAER S —MRTHFEE N &5, I 8 ThREE L an N R

* 3-2 ERERThREE X

ERTRR R ERTEE | ITEREE YR | TR | MoK | DMAE | BARZEM | W/ | 'Eib
B # =l # K A g Mt
i FH s TIMC5 16 fir i 2"(n=0..7) | & H 4 I
TIMC11 | 16 fif prip: 2"(n=0..7) | & H 2 I
FEAE I 3% TIM6 16 fir Y 165536 s 7 0 x
KIFEErf 2% | LPTIM 16 i i3 2"(n=0.7) | & x 1 X

AT A ©2025 R HUITRE B & A B2 11
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3.13.1 B Eh 8%

Z A5 MCU S5 T W5/ 2 I 28 TIMCS A TIMCL1, P& B iE S 0 AR AL, ThEsHH T .
i TIMCS/TIMC11 52 B 38 T RE AL 45 -
o 16 il FEBNREE T HEE
o T[SERTZRFEIITOSANAS, AT HEGRAR (T EER B TR I AR R O 20 (n=0..7).
o SCRERIONASRANG H LU AR I BE, TIMCS SHREDY AR 3R/ LU OIS, TIMCLL SCRFM B4 3R/ L
BUMIE
o HNSHIRERE:
A NI IIRE, IR WA,
SCRE TR bR T BRI iR
BESL SUBCIELETET
SCRERUETE PWM A AT 2 LA 3R
o LB R
TEFF IS/ VUSRS PWM B AR
SRk AR 2 HRRE SE 50%)
SCRE A W A, T B, TR AT 53 A — AN I8 R I Al
TR AR T RE, AR RS S AR . K S BRAR I AR S TR
THRARER (Halt) Hri Ry .
SCRETEIN IS, Akt OR4 B ShBOH ZhRg .
o [ABHEMI HARAMNE
SCRERI bR 53— A8 e I
SCREFE #fil R ADC KA
3.13.2 A BB 3

ZARS| MCU LR T — AN SEACERT 88 TIM6,  TIM6 ] AR il Fi 2 i % B2 fHL et o) 2 vfe
o 16z HZNEREE RN

o 16 A7 YRFRETAN NG, F T XN B 1765536 2 [8] (A R EUE 43 S

o FETEEIEM GFEEREHD BT R

3.13.3 fRIIFE B 28 (LPTIM)

Z AR MCU 21 T — 16 AARTHFEE S 8% LPTIM.
TEEA WA BRI, LPTIM BEdR LAk it 2 RE . LPTIM BB R 58 AR DI FEAS 2 rpr e i
LPTIM $&4L T 58 RV HIIH 80 7 € (LSE/LSI/HSISM/PCLKL FIi%k), Al HE— P[RR RS HIThEE.
LPTIM R IIHEE I &35 3 T — A 16 £ H 2l 5 H0H G TH R A A] g A 0 T2 B s

3.13.4 System Tick &I 2%

System Tick JEW 28 & H THAE RS, WAEN—MrfERS RO EEs . © BA UM R
o 24 (LI EEY
o HEINFINEE

AL T ©2025 FRYITTAITE F H AR A A R 7 12



&
LTy a ThEeN 4
o HIPHE OB, A

o HIGRARIS BRI

3.14 M52 F ] (IWDG)

ST T 11— A AT (] 40 kHz (1) RC HRI% BB AL Bl , #5—A 12 Br ik i S se i — 4 8 f
T IES . % RC IR ST T 16, LIS AT ZE LR FIZ 7. IWDG FIT-7E 4 il it 52
DA BB 1 o S A PR R S R A B ST, AT T B B )
FIV0. TERRBE, 2R DU

LA E IWDG_WINR /785, IWDG ] TAETE B A,

3.15 HHE1H (WWDG)

BB TP — 7 R . R R B R R TR, NS TR T 5
Gi I AT A R G, BT I RS, B R T W shA. ZE VR, %M
DB

3.16 ADC

WE A 12 (LRI B e deds (ADC) BB, A 258 11 AMMEREIEM 3 SN lidiE. A [FiE
B A/D B ATAE IR, S ANELLEE R A TR AT, AR, Wb 2 M, Jf
TR 2 MR AR 2ME, DLgA cPu MIGHE, 3 RIMEE TSR (Aid 16 Ar) [N

e ADC H%I4 32MHz i, ADC ¥4l Z Al ik 1.6 MSPS (12 A KAF).

o HIEHENE (TIMC5/C11). HEAER 28 (TIM6) FMKINFEER 28 (LPTIM) 74 = AE 7] A
16 NS ERES] ADC (B i 5%, Ulfih A/D B4, [R]A tH R 38 o 4h 3 fir 4 A4
(EXTIO™EXTI6) >Kfili &z A/D ¥,

3.16.1 N¥SHHIE

MEBE T (Veernr) 9 ADC J2{E T —MESE R CREBUENE) PB4t
3.16.2 R EFfE RS

L 5 T L S 5 P L

3.17 R LB (comP)
SR B A FLAE S COMPL. COMP2, T 48 BT A i, S i LA 28 FLAT DA R TR, 43
o TERHIE SRR R M IS TR R MCU.
. EEHIE .
o P B FE PR S I S PWM S OB, MR P B P BB
o WA T, N O,

3.18 12C M. 4k

SHHAE— 12C BLB10 12C1), e TAE T2 EMMBEA, TR HER L (B 100kHZ). R
W, (B 400kHz) BB, V' (s IMHZ) .

12C $2L7 SMBUS2.0 1 PMBUS1.1 fRH:- S #F: ARP fES. EHLEEIPMY . B4 CRC (PEC) AR/
I FBISIGAE . ALERT P& 5,

12C HIRF AP B PCLKL $2 45,

AL T ©2025 FRYITTAITE F H AR A A R 7 13
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BB 1 DA
& 3-3 120 4%
12C 5% 12€1
ESVN.S:H SCHF
Z FHER SCHF
Pt/ PR /R PR AR 2 SR
7/10 {3 hEAE SCHF
kY SCHF
HER Y
I B A fiE SCHF
B AL SCHF
B DR A SCHF
SMBUS2.0 &
PMBUS1.1 SCHF

(1), ESWBRIRER, THEEHE: Voo=3.3V B 12C 2R E <30pF.

3.19 B A R PR 2% (UART)

AN BE N EH R PR RS (UARTL/UART2), Hul 5 i#E R m vl ik 6Mbps. SCRFELZE W TIE
5. ZAPRBEEEINRE; RN IE ] DLE = ek W bR (e 5 B, 8 5 R SR R e 25 25
AR,

% 3-4 UART 451

UART #R30/45 1% UART1/UART2
EVE/IE IS 8/9 fir

% Ab BB SCFF

B IS HF

LIN 22 YA
L4 X

= [ S
3.20 %ﬁ%&%u (SPD)

E@ﬁﬁM&ﬁ%%
. SARER I AU [FD A A

. ﬁﬁ SRR A B 2 W e XU L[R2 AR

o HUA R LR R 2R K WA L R D A

o AfLE| 16 R ik Ak

o ZEMATHAE

o B ERBRFRI M AREL, B ik 24 Mbps

o MBS B AT IL 24 Mbps

o T AR AR ZCAR R IR AE A B AT NSS B EE: AU/ R
o ERASCRFER KX

o FIYRARKIN B AR L ANAR L

BT ©2025 IRYITT FUITGE B BB A A R 2 7 14



o WIRMERIEIEINT, et MSB B LSB
o Tl T IR FH R IR RO

o SPILEZATRERE

e S7Z¥F SPI Motorola =

o Tfi A A T I AR A R b v R

o RXAITX %—/ 32 fiffiik A3 FIFO

% 3-5 SPI 3231

SPI ¥4 SPI1
T4 CRC iH5 ASFF
RX/TX FIFO Y
T AR
128 FL ASFF

3.21 {0 (DBG)

Pk ARM ) SWI-DP 11, A LASZEL A 4774k SWDIO/SWCLK ik# .

3.22 96 {iZ. UID

96 LK i ME— B FRIR (UID) FTER AL S 2% SR FAT 2 — BTG Fr, FEATR AT 4 I T #0  Me
—H. FHPABBEOXAN SRR B AFEF R, 1% 96 47 UID /] LLBAFHT (8 fi1). k7 (16 H7)
WE AT (32 47) NERAIBHTEEEL. 96 AL UID SEA T

o JHRAEANFAS (Hlhn USB F4755 7 55 i Hodt i 2 3m B FHD

o JHRAENERS. R4S INAER, K5It uID SERPFINAR & SR G, 1R R AE N A7 A7 i 2%
W2t

o JHRBGE 7 AL B 2R

AL T ©2025 FRYITTAITE F H AR A A R 7 15




&z

=3

LGRS F

RLPERETE AR

4 S HERETERR
4.1 B R4 HEE

I KA E B R FIN TR R /1A
JEE:
o BT FEIZEDER M T L IZEFERIF I T/

o BRHIRAZFEEFSER 4-1 £ 43, BHRAFEEAESEH LS KX IERIIRLT

o KANEIIEERASER FARBIE S TH L
4.1.1 HR PR AR

*® 41 RBREBERFE

ne ETpuy =/ME =RAE B{r
Vpp-Vss ¥ AP E AL R (18 Vooa A1 Vop) -0.3 5.8 Y
Vi@ 5| B ffa N LR -0.3 Vop+0.3
(1). IZRiE.
4.1.2 HRFR s
T 4-2 WREERESE
= ik =RAE B
lvpp'Y! 2238 Voo/Vooa BRIRZE ) B (BER IR @ 105 mA
lyss 20t Ve IZB R B HLIR GRHHTE) @ 105
lo AT /0 Fgz 51 B itk IR, Vop=5V 25
AFZ /0 Fgzsd 51 0 A% H IR, Vop=5V 25
Iinggeiny Y S| N @@ -3/+3
ey B 1/0 Fngil 51 B sk N © -30/+30

(1). I&IHRIE.

(2). FrBERYEIESIHEN (vDD, VDDA) FEG[B] (VSS, VSSA) wAsMIALRERERIINEAIFEERNMHTE RS L.

(3). REGEANEASTFH[BEHRERIERE

(4). H V>V B, B—NERGENER; H Vin<Vss B, B—PMREGENER, ENBRET GBS ETEE.
(5). HJLA /o ORBAEENERET, Sy en IR AKEAESENERS REFENERIEIETGEITEZ .

4.1.3 tRFRIEERE

* 4-3 MPRIRERFE

os £ ey =/ME =AE B
Tste™) LIRS -65 150 °C
T, R E -40 105 °C

(1). ®IRIE.

AT A ©2025 R HUITRE B & A B2
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=

=3
WU AR TR bR
4.2 TESH
4.2.1 HEFTIEHM
= 44 EETEEH
S iR =/ME =AE =<Fiv2
fracu N # AHB I f i - 48 MHz
fpek® PN &% APB1/APB2 I} - 48
Voo PRt TAE R 2.0 5.5 v
T TARIREE -40 85 °C
(1). WIHRIE.
4.2.2 I/ TFHEE T/ELXEG
< 45 HEL/THEREIERY
SR S 1 =/ME =AE =<Fiv2
tyoo™ Voo L THH# - 2 1000 us/V
Voo T BT8R - 150 1000 us/V
(1). "IHRIE.
4.2.3 A 4w FE B AT 284 1
= 4-6 PVD 45t
s S (v =/ME B RIE =AE ==L
% AT g FE H R W) B% A I RSP R Vo 2.36 \%
(Vpp LT
Vpvp2 2.79
(-40°C ~85°C)
Vpvb3 3.22
Vpvpa 3.64
Vpvos 4.07
Vpvps 4.48
AT Y B2 EE S AS I 28 PR S W B P R | Vevo 2.12
(Voo TR
Vpvp2 2.52
(-40°C ~85°C)
Vpvb3 2.93
Vpvpa 3.32
Vpvos 3.72
Vpvps 4.13
4.2.4 BOR H#4:
I 4-7 BOR4FME
SR S AL =/ME HmAE =AE Bir
Veor BOR A B P #% (Voo LT Veor1 2.36 Vv
(-40°C ~85°C) () Vior2 2.79
VBor3 3.22
VBoRra 3.64
R B ©2025 SRINTT TS B H AR LA BRA & 17




WU AR TR bR
s S (v =/ME sAE =AE B{r
Veors 4.07
VBore 4.48
BOR Al FE~FiEFE (Voo TR VBor1 2.12
(-40°C~85°C) Veora 2.52
Veors 2.93
Veora 3.32
Veors 3.72
Veore 4.13
VBoRhyst BOR Jiff [F] 20 100 350 mV
taorrst'? AR R ] 3 s
(1). BOR {XUE4% Vopo
(2). "IHRIE.
4.2.5 b/ T BB
F* 4-8 L/ THEEHNFHHE
s S % =/ME wMmAgE =AE =<K
Vpor/poR L TFHEAEEY TS 1.75 \Y
A 1.94 v
VpDRhyst PDR i [7] 190 mV
trsrrempo (2! XA 4 ms
(1). PDR #1 POR X ¥5#% Vopo
(2). "IHRIE.
4.2.6 NS EHE
#z 49 NESEBERFMH
Hs S St =/IME HAIFER =AE B{r
Vrernt™® SRIEE NN -40 ~ 85°C; TBD - v
Voo B Vppa=5V
Ripplererint® 2% i R AR VR B -40 ~ 85°C; TBD - %
Vpp B Vppa=5V
(1). Trimming SERRME, ZMHERERRMINLGER .
(2). Trimming A B ¥R{E.
(3). XF20CRRRERY, ZMERIFRMIRESR.
4.2.7 TAER AR
F* 4-10 TIEHRFME Run R30)
5 | BUE  AMERES | B (250 O Vpp=3.3V Vpp=5V B
Flash | APB W] %f | HSI 48MHz; 5507 5510.857 HA
KA AT ©2025 ERIITH UE B B AR 2B PR A # 18




FUGE B AR TR bR
15 BUE | IMERE M (25° © Vpp=3.3V Vpp=5V ==L
Vi Flash B2 1 M54 R
oo HSI 24MHz; 3933.1 3939.6

Flash B2HX 0 AM45£F R
HSI 8MHz; 2101.586 2106.071
Flash B2HL 0 M45£7F .
LSI 40kHz; 236.9 243.3
Flash {2HY 0 NS4 R

APB Ff £ | HSI 48MHz; 4288 4292.286

2RM Flash 1% 1 M55 1.
HSI 24MHz; 3323.286 3328.786
Flash 20X 0 %545 A 1.
HSI 8MHz; 1897.9 1903.043
Flash B2HX 0 AM45£5 R .
LSI 40kHz; 235.936 241.366
Flash B2HX 0 M45F7F .

RAM | APB K| #f | HSI48MHz 4852.714 4856.143

IHE HSI 24MHz 2926.386 2930.743
HSI 8MHz 1483.471 1488.914
LSI 40kHz 231.26 236.649

RAM | APB [ #f | HSI 48MHz 3629.171 3634.429

ERH HSI 24MHz 2315.043 2319.657
HSI 8MHz 1279.7 1284.957
LSI 40kHz 230.244 235.623

T 411 TIERREFME (Sleep #230)

15 | BHUE IMEIRTS %M (25° © Vpp=3.3V Vpp=5V BT
Isieep Flash APB FEF I 5 HSI 48MHz; 3247.529 3252.643 pA
Flash (20X 1 AN4545 & 3
HSI 24MHz; 2119.386 2124.843
Flash 20X 0 4545 & 3
HSI 8MHz; 1208.243 1214
Flash 20X 0 %545 & 3.
LSI 40kHz; 229.899 235.303
Flash 32H 0 /N554 i 3
APB B84 5C A HSI 48MHz; 1892.6 1897.6
Flash S2HX 1 45 FRFR.
HSI 24MHz; 1440.371 1445.386
Flash 32X 0 AN5545 & 1.
HSI 8MHz; 981.671 987.086
Flash 125X 0 M4EF7 R
LSI 40kHz; 228.8 234.221
Flash BEHL 0 ANS545 JH 3 .

BT ©2025 IRYITT FUITGE B BB A A R 2 7 19




FU S He A M RE TR bR
F 412 TIEHARFHME (LP-Run #E3X)

TS V8= IMZIRTS £ (25° © Vpp=3.3V Vpp=5V BT

ILp-Run Flash £FF LSI 40kHz; 76.197 76.107 HA
Flash 328X 0 AN45455 i 1
ULP=1;

BOR KA.

EPNi! LSI 40kHz; 75.213 75.099
Flash 121X 0 N1 30
ULP=1 ;

BOR XM,

Ip-Run RAM &I LS| 40kHz; 4.57 4.69
Flash 2<[H];
ULP=1 ;
BOR XM,
il LS| 40kHz; 3.58 3.68
Flash 2<[H];
ULP=1 ;
BOR XM,

F 4-13 TIEBRREFME (LP-Sleep 1R
s :VEdE INEIRTS %1 (25° © Vpp=3.3V Vpp=5V 2 ns
ILp-sieep Flash En LS 40kHz; 68.943 68.821 A
Flash $2HX 0 454 R 1
ULP=1 ;
BOR <M.

AR LS| 40kHz; 67.799 67.699
Flash B2HX 0 M4EAF R 1
ULP=1 ;

BOR <M.

Ip-Sleep RAM 2FF LS| 40kHz; 3.23 3.32
Flash JKH];
ULP=1 ;
VO5=0;
BOR <M.

il LS| 40kHz; 2.18 2.18
Flash 2%H];
ULP=1 ;
V0S=0;

BOR XM,

= 414 TIEHER4FMHE (Stop #R3N)

fF5 | BUE | MBS £ (25° 0 Vpp=3.3V Vop=5V | HAfi
Istop - EP ! ULP=1; 68.3 68.3 HA
HE KA,
- Vet +COMP JF i (R BhFERE D) ULP=0; 139.2 139.1
HERA,
- BOR FFJd ULP=1; 70.3 71.4

BT ©2025 IRYITT FUITGE B BB A A R 2 7 20




LGRS F HERESR R

A

s | BUR | IMERKRE £ (25° © Vpp=3.3V Vpp=5V B
HE KM,

G

F* 4-15 TIEHRSFH (LP-Stop #E3)
s EVEiSS IMEIRTS £ (25° © Vpp=3.3V Vop=5V | BAfi

Ip-stop | - A= ULP=1; 2.5 2.6 HA
BOR K H;
LSI K H;
V0S=0;

e KA,
Veerint +COMP FF/E (IRDIFEREED ULP=0; 725 72.6
BOR K H;
LSI SR H;

He XMl
COMP JF/E (RINFERE D ULP=1 ; 35 3.6
BOR K H1;
LSI SR H;
HE KA,
BOR FfJH ULP=1 ; 4.7 5.8
LSI JRH;
HE KA,
LSI+IWDG JT /3 ULP=1 ; 3.2 3.3
BOR K H;
LSI FFJa;
HE KA,

4.2.8 HMERRIE (LSE) Béfieit:

#® 4-16 LSE {RSH B4

e B £t =/MVE BRME BEAE B
ferystal”) PR R SCHF I AR | - - 32.768 - kHz
I35 AT 2
Re® S5 FRL PR - - 10 - MQ
Tow'") I35 25 ot Bl ] @) - - 1000 - ms
Gm 35 HL R I 5 5 i B B, 00 4.57 - - HA/V
EEERV“:O] 01 6.51
10 8.08
11 11.69
Gmerit SRR RS EMIES | T A/E N, | 00 - - 1.52 HA/V
25 %ségéw[m] o1 ) ] 517
10 - - 2.69
11 - - 3.89
lop «wse> ¥ LSE 3% #% DIHE iE R TAE: Vpp=5V, |- 950 - nA

CL=12pF, LSEDRV[1:0]=00

1FE % TAF: Vop=5V, - 1000 - nA
CL=12pF, LSEDRV[1:0]=01

% TAF: Vop=5V, - 1150 - nA
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21
WU AR TR bR
s S £ =/ME sAE =AE ==
CL=12pF, LSEDRV[1:0]=10
1E % TAE: Vpp=5V, 1510 nA
CL=12pF, LSEDRV[1:0]=11
Cu/C® HEF R A 8 12.5 15 pF

(1). &IHRIE;

(2). Tew $EM LSE BhEH IR E SN RIE S HOETE]);
(3). Cu/CoEIREARSEMHAHER CLF PCB FERAEMEX;

MCU AHBEERL T —A™ LSE ff St i AR v FLER , o5 Py AN RS IR AER FLER U N o 588 Fr A IR 3% P

R T Reo

C fLSE
L 0SC32_IN z
r
11 LT
S Re REE
32. 768kHz :l 10MQ %Uiaﬁ-'-ﬁ
mik —
|| 1
11 LT
L Cuz 0SC32_0UT

[ 4-1 LSE $a i AmiA1Rs% e B

LSE #ICE v Bypass Bix/5, LSE #5755 HLIE G, OSC32_IN 5| JRT DL Y VE R Shis N IR, A1 B 4
BMAN—NEME S, MEMESERWT.

%< 4-17 LSE_0SC32_IN 5|BhSMERET S N 451

s 2 FH RME | HMEME  RAXE | R
fise_oscaa " AR R AT R 32.768 kHz
DuCy® 522 45 55 %
(1). EIRIE.
4.2.9 WEFFE (HSD B 8hReE
3 4-18 HS| EHeddE

(oacy 2 £ &/ME #AE BEAE B
fusi R H bR 48 - MHz
DuCy® 7 45 55 %
AcC W37 v Kl EE M RHE, HIR -1 1 %

HRHE, Ta=0~+70°C 2 2

) #HE, Ta=-40~+85°C 4 4
Tow'") 537 75 Jd Bl ek [ 6.05 6.8 8.13 Hs
lop™ PRV BT FE 48MHz, Vpp=5V 590 - HA

AL T ©2025 FRYITTAITE F H AR A A R 7
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LY AR RETE AR
(1). WIRIE.

4.2.10 NHRE (LS B opigdE

= 4-19 LS| BTt

e M bt BOME | MRE BAE 24
fsi™ R H AR - - 40 - kHz
ACC PR A his B TR, IR -1 - 1 %
) RLHE, Ta=-40 ~ +85°C 6 - 5 %
Tew" PR 2% )3 Bl 1) - 94 110 473 s
oo IRG R ThE - - 830 - nA

(1). ®IHMRIE.
4.2.11 GPIO ¥y \ B4k
SFEEM PA2. PC2 BB B, PEFEESRANTE

® 4-20 GP10 MRS

H"e S =IME BRIE =KE L
Fext LOPNINEEPTES - - 30 MHz
L PN e A 45 - 55 %

4.2.12 Flash TR Mt

% 4-21 Flash 7RfiEs84M"?

= S /\VE HAE BAE B
TrroG F5 K A] 83 - 93 us
Terase T BRI [ 2 - 3 ms
P HERRI 8] 30 - 40 ms
IDDproG SRAE HL - 15 2 mA
IDDerase T/ BRI - 0.8 1 mA
IDDreap BEHR - - 3.8 (@33.3MHz) mA
Neno 5 7w 10 - - VAR/S
tRer B CRAT B 1] 25 - - F

(1), BRMERTE 1.5VTT TEMBE 25°CHEGETNE.
(2). &IHRIE.

4.2.13 10 g\ 5| fie

= 4-22 10 INGIBIE RFM

Hne B £ w=/ME BRE =KE ==K v2
Viihys PN Vpp=2.0V~5.5V 0.527*Vpp+0.232 - - v
Vpp=2.0V~5.5V | - - 0.43*Vpp- v
VILhys iﬁﬁ)\ﬂi EE%Z bo bb
0.154
Vhys TR R B R IEW | Vpp=2.0V~5.5V | - 0.072*Vpp - v
+0.283
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WL Fr ML AR RETR bR
5 2% £ &/MVE HANE BEXE B
lig i N\ LI Vpp=2.0V~5.5V | -1 1 HA
Reu b HBE Vpp=2.0V~5.5V | 33.09 39.3 48.45 kQ
Reo N EBH Vpp=2.0V~5.5V | 33.11 39.33 49.14 kQ
Co I/O 5l BHIER 2 Vpp=2.0V~5.5V 5 pF
(1). WIRIE.
4.2.14 10 iy 51 BRR1E
& 4-23 10 S| BMA L ERAFME"
5 2% £ =/\VE HRE BEAE
VooBLE (V) | Vo e Nownso BEEME (v) | ™ (ma) ) (mA)
low e R/ 2.0 1.827 2 3.8 5.6
3.30 3.063 5 8.3 115
5.0 4.459 15 24.8 315
lot VEE L 2.0 0.147 2 3.8 5.8
3.30 0.187 5 8.4 11.6
5.0 0.433 15 25.6 315
(1). WIRIE.
& 4-24 10 S| BRI ST RAF M
= 2 FH &/ME HRE BEAE
T Voo B (ns) (ns) (ns)
(pF) %)
tr B R E) = AR R | 25 3.3 2.03 3.25 5.69
JHIE] 30 5 1.78 2.71 4.6
t %ﬁﬂ%%M&%%ﬂ@F 25 3.3 1.72 2.77 4.97
eI IE] 30 5 1.55 2.34 4.1

(1). EIHRIE
4.2.15 NRST B {7 i ia:
NRST EP I BRAE AR T — A ERr B, ANEE AT LU BT s, 00T LI RC FRLBK .

3 4-25 NRST 3|BMIN4FI%

15 S =/ME RAE B
Tnoise 'ﬂf& EE%Z%&’@B]% - 260 ns

NRST & JISMEIE B LA RN T HUTP0, 8 G — a7 i ot AL

T Vil KA, 5 MR AR 4 g

o F P LZUHE TR NRST & JEIRE 1S
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S
WU 1

AR RETE AR

VDD
SNERE RIFRRE
— Reu
et R
’ ] ® % K
..
1
B 4-2 EFSMBEIEK
4.2.16 TIMC T+ 33k
& 4-26 TIM4EM
5 £ m=ME | RKE AL
fexr) CH1 % CHA4 [f)5E It i 4% PCLK® PCLK/2 MHz
(1). EIRIE.
(2). fovcw BIRKIEH 48MHz.
4.2.17 ADC Rt
3k 4-27 ADC 4514
5 i:py £ =/ME HMAE | RKE B
Vopa ADC JT & I FRBADL R e 2 5.5 v
Vrerp EZEZHUE 2 5.5 Vv
Vrern 12k 0 0 0.1 Vv
fanc ADC I B2 2.0V<Vppa<2.7V 16 MHz
2.7V<Vppas5.5V 32
fst KA faoc = 32 MHz 16 MSPS
fraict?) A o 2 B 2R faoc = 32 MHz 1.39 MHz
fapc =32 MHz 23 Cycles
Van¥ e Y Vrern Vrere v
RaY) AR N\ BELBT ZILFE 428 | kQ
Raoc PRESIFEEN Vppa=2.0V 24.247 kQ
Vopa=3.3V 5.034 kQ
Vppa=5.0V 3.204 kQ
Canc! RAERFF LA 4 5 pF
Jitterapc™ ADC fil & $}5)) HSI 19 faoc RIS 1 Cycles
BE D S b
L&)
tstag™®) Ja B [ 0.8 us

BT ©2025 IRYITT FUITGE B BB A A R 2 7
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&z

=3
RS A A
s iR % =/IME HmAE | RAE gL
tuarency™ fid % %% ¥ A IR 1) [A] HSI A fapc BT | - T*tpcrt | - us
@ AR 3*tapceik
)
HSIAE N fanc IR | - T*tpa+ | - us
PPYR CIA] 25 B b 1*tapceik
D
tst) SRRER[A] fapc = 28 MHz 1.5 - 160.5 Cycles
tccnv(l) E'\%T%HTJ‘ I‘Eﬂ(@%%ﬁﬁl"ﬂ) 12 {j%@?% 14 - 173 CVCIes
Wiateney™ R 5 A7 28 2 N ] HSI A fapc BT | - 4*tpeik - us
W B
)
HSI A fapc B | - 2*tpeik - us
5 IR I A
)

(1). BIHRIE.

BRI RV EARERHE
Ts
fapc X Cape X In(2V+2) Ranc

Heh, N (9D#%R) BUER 12, Ts 2 ADC HIKHEE A%
RIFIREIET 1/4L5B (Least Significant Bit, LSB)o.

Ry <

= 4-28 M NFRITRAETIER

TAESIE (fanc) EHBEEEBE (Vopa) MNP R K BRI HEE
32 MHz 5V * 429
24 MHz 5V % 4-30
16 MHz 5V * 431
12 MHz 5V * 4-32
8 MHz 5V * 4-33
32 MHz 3.3V * 4-34
24 MHz 3.3V * 435
16 MHz 3.3V % 4-36
12 MHz 3.3v * 437
8 MHz 3.3V * 4-38
16 MHz 2V * 4-39
12 MHz 2V * 4-40
8 MHz 2V * 441

* 4-29 fu=32WHz, Vou=5V EHGINFRITRAIE
SKA£EHA Ts(Cycles) SRAERTIE] t (us) MNPEITRAREKQ)
1.5 0.05 AR
3.5 0.11 ANSZHE
7.5 0.23 1.63
12.5 0.39 4.85
19.5 0.61 9.36
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ﬁﬁﬂlﬁ%ﬁ ML AR RETR bR
SKHEREIRA Ts(Cycles) SRAERTIA] ¢, (us) BN AEKQ)
39.5 1.23 22.24
79.5 2.48 48
160.5 5.02 100.17
3R 4-30 faw=24MHz, Vo=5V BT NPRITER KIE
KAFEHA Ts(Cycles) SRAERTIE] t (us) WABREKREKQ)
1.5 0.06 VS&s
3.5 0.15 A Hr
7.5 0.31 3.24
12.5 0.52 7.53
19.5 0.81 13.54
39.5 1.65 30.72
79.5 3.31 65.07
160.5 6.69 134.62
R 4-31 fuo=16MHz, V=5V BTN EITE AME
SRFEEVHA Ts(Cycles) SRAERTIE] t, (us) WABRREXEKQ)
1.5 0.09 A Hr
3.5 0.22 1.3
7.5 0.47 6.46
12.5 0.78 12.9
19.5 1.22 21.91
39.5 2.47 47.68
79.5 4.97 99.2
160.5 10.03 203.54
R 4-32 fuo=12MHz, Vou=5V BTN RIS KME
SEHEFEIHA Ts(Cycles) SEAERT (8] t (ps) MARBREKREKQ)
1.5 0.13 AN
3.5 0.29 2.81
7.5 0.63 9.68
12.5 1.04 18.26
19.5 1.63 30.29
39.5 3.29 64.64
79.5 6.63 133.34
160.5 13.38 272.45
K 4-33 fu=8MHz, Vu=5V FEAPRIIR AE
SKHEFEIHA Ts(Cycles) SRAERTIE] t, (ps) WABRMEXEKQ)
1.5 0.19 0.66
3.5 0.44 5.81
7.5 0.94 16.12
12.5 1.56 29
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ﬁﬁﬂlﬁ%ﬁ‘ B M RE SR bR
SKA¥EEHA Ts(Cycles) SRAERTIE] t, (us) BRI R REKQ)
19.5 2.44 47.03
39.5 4.94 98.56
79.5 9.94 201.61
160.5 20.06 410.28
R 4-34 fu=32MHz, Vo=3. 3V BN R AE
SKAEEHA Ts(Cycles) SRAERTE] t, (us) MNMBEIHEAREKQ)
1.5 0.05 isEsd
3.5 0.11 A SHr
7.5 0.23 ANSCHF
12.5 0.39 3.02
19.5 0.61 7.53
39.5 1.23 20.41
79.5 2.48 46.17
160.5 5.02 98.34
R 4-35 fu=24MHz, Vi=3. 3V BN R KA
SKAEE B Ts(Cycles) SREERTIE] t (us) HMANPEIERAEKQ)
1.5 0.06 A HF
3.5 0.15 ANSCHF
7.5 0.31 1.41
12.5 0.52 5.7
19.5 0.81 11.71
39.5 1.65 28.89
79.5 3.31 63.24
160.5 6.69 132.79
R 4-36 u=16MHz, Vii=3. 3V BHINFEIS K&
SEA£EIHA Ts(Cycles) SRAERTIE] t, (us) NPT R AEKQ)
15 0.09 ANSCHF
3.5 0.22 ANSCHF
7.5 0.47 4.63
12.5 0.78 11.07
19.5 1.22 20.08
39.5 2.47 45.85
79.5 4.97 97.37
160.5 10.03 201.71
R 4-37 fuw=12MHz, Vo=3. 3V BN R AE
KA EIHA Ts(Cycles) SRAERTIE] t (us) HNPEITRAREKQ)
15 0.13 S E:
3.5 0.29 0.98
7.5 0.63 7.85
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R A5 A A A
KAERIHA Ts(Cycles) SRAERTIE] to (us) MBI AE(KQ)
12.5 1.04 16.43
19.5 1.63 28.46
39.5 3.29 62.81
79.5 6.63 131.51
160.5 13.38 270.62

K 4-38 fo=8MHz, Vu=3.3V BRI RAE
SKAEEEA Ts(Cycles) SRAERTIE] ¢, (ps) AR KEKQ)
1.5 0.19 A Hr
3.5 0.44 3.98
7.5 0.94 14.29
12.5 1.56 27.17
19.5 2.44 45.2
39.5 4.94 96.73
79.5 9.94 199.78
160.5 20.06 408.45
R 4-39 fu=16MHz, Vou=2. OV B NFEII R AE
SKAEEEA Ts(Cycles) SRAERTIE] ¢, (ps) AR KREKQ)
1.5 0.09 A HF
3.5 0.22 ANSCHF
7.5 0.47 ANSCHF
12.5 0.78 AN
19.5 1.22 0.87
39.5 2.47 26.63
79.5 4.97 78.16
160.5 10.03 182.5
% 4-40 fuo=12MHz, Vou=2. OV B NPRI SR A(E
KAEREIHA Ts(Cycles) SKAERTIE] t; (us) MNP R AEKQ)
1.5 0.13 ANSCHF
35 0.29 T
7.5 0.63 A HF
12.5 1.04 ANSCHF
19.5 1.63 9.24
39.5 3.29 43.59
79.5 6.63 112.29
160.5 13.38 251.41
R 4-41 fo=8MHz, Ve=2. OV B NFRIIRAE
SKHEFEIHA Ts(Cycles) SRAERTE] t; (us) WABRMEXEKQ)
1.5 0.19 A Hr
3.5 0.44 AN SCHF
R ©2025 PRYITMUITES B AT & A PR 2 29




&z

RS A R
SRAEFEHA Ts(Cycles) SRAERT(E] t (ps) MBS AEKQ)
7.5 0.94 R
12.5 1.56 7.96
19.5 2.44 25.99
39.5 4.94 77.51
79.5 9.94 180.56
160.5 20.06 389.24

= 4-42 ADC H5/E

= S T2 R/IME RAE B
ET BT BR 2 faoc=24MHz -4 6 LSB
EO s 1R SYSCLK= 48MHz -1 5
EG WS iR Vpp=Vppa=5V -3 1
ED Ty Btk im = LTPNEET RS Yol -1 2
EL MU &Rz ADC e Ji5 I -3 3

(1). ®IHRIE.

(2). EREZHEREMALER.

(3). BEIRAAIT:
o BEATNEERE. LFMTBHLSEBERILK BNREXRE.
o WBIRE: ERLMRERSEIERERZENRE.
o  HHIRE: RERBEXTSRFEREMRELTZERE.
o  WHAKMIRE: XRSESEELEZ BHNEXRE.
s ROL%MRE: EUIMRITESZSHEXEZBNERRE.

o ADC B iig/EEHNEE EEE .

o ADC BESILEANEN: MBEHEFITIRE (IEEHE) RUMASIBILIAZGRE R, FASR
BEERAE T — RN GBI LA THARLIIE/E . BN A BEEN BT B A P e 1R 5 B
WM—1EHFEZRE (FIBIXIH).

o HEHMREI Voon FFELZ/ESEE A LG FZELFHIADC EFE
o HIERTFHALER, KEL/~F it
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FUGE B HLA P RE TR BR
A
LSB
EG
4095 f—mmm e 7——'—|
4094 i RPAd
T [
4093 — D= |
L AT 7 |
= ET e ! )
e DA OB 0
| i 3) : (2) FRABEE IR L%
6 — | —— 7| | (3) SERRFE R =/ R Rk
5 — P el 'J\m) I
P |
4 _ A |
EO X |
3+ — = >— D
2 ! LA le—p/ !
e 1 LSB IDEAL |
1 - b=
. // I ,
0 [ T T T 7T 7T 17T 1T 1T 11 // T T 17T 17T 17T 71 i
Vsa 1 2 3 4 5 6 7 4093 4094 4095 4096 Vooa
4-3 ADC ¥EE4F1E
YA EO. ET\ EG.\ EL. ED FrZcnHIZH IR, 1S 7 4-42,
VDD
a K B0 {5 55 ADC# .58
RaIN AINX Rapc!" 126
- i
=m | e a
| CADC(1)
==

(1) Rapc # Capc {EAY ADC $FHEILZR 4-27.
Cparasitic 25T PCB L (MR TR PCB A R &) hn b pad A (K4 7pF). Y IaE I a2 B
REFEHRE . N T 9RANX — i, RURE D fapco
ADC KAL) PCB Wit HfEdE: FEYR RN AL 5-1 BT N T PRIE ADC 3638815, 10 nF HIZS 24T
{EH P EERZE, FERATRESELD O T E

4.2.1

8 R E Ak

[ 4-4 ADC HYBLAYZERERE]

= 4-43 BEERESHEE

ns S £ =/ME B RIE =AE Bir

TS_temp E)ﬁ%@%%%d\%ﬁﬁlm 5 us

tstart T8 AL RS b S E B 5 - us
LH, AR A B[R]

T TR AR BB LR -40°C~+85°C +9 °C

AL T ©2025 FRYITTAITE F H AR A A R 7
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=3

&z

WL Fr ML AR RETR bR
5 2t £ &/\VE HAE BEAE BT
Vao iy 4 R 20°C 805.6 - mv
Avg_Slope LR A S s B - 2.607 - mv/°C

4.2.19 B/EHEEE (comP) Hrik

3= 4-44 COMP 434
5 bi::py £t =/IME HANE RAE | B
Voo [EEDRERGENES 2.0 5 5.5 Vv
Veom'™ B NFLA R -0.3 5.5 Vv
Vaite N ZERE Vopa=5V, Veom=2.5V LiRHF | -5 5.5 mv
Vhy BN PNl 0 mv
1T 14 20 30
lop® TAEH R FERL 1 HA
(Voo=5V) e 5.05
Tay™ Bt AR = DFERE 24 28 ns
(TEIR ) ETHE
RDFERL 700 1310
T
e IFERR 20 56 65
TR
T EER 2600 3300
TR
(1). WIHRIE.
4.2.20 HATAHMEEED (SPD Rt
 4-45 SPI "
5 2t £ &=/ME BEAE LR v
fsck SPI B i B 5 24 MHz
(1/trsca) N Ev 24
trsch) SPI IS4 EFFINFE] | Vop=5V, Veore=1.5V, Cionp = 15 pF 1.78 ns
Vop=3.3V, Veore=1.5V, Cionp = 15 pF 2.42 ns
Vp=2.0V, Veore=1.5V, Cionp = 15 pF 4.06 ns
tr(sck) SPI N4 RIS ] | Vop=5V, Veore=1.5V, Croap = 15 pF 1.78 ns
Vop=3.3V, Veore=1.5V, Cionp = 15 pF 2.42 ns
Vp=2.0V, Veore=1.5V, Cionp = 15 pF 4.06 ns
DuCyisck) | SPI A A A I | - 30 70 %
TR
tsuqnss) NSS LI [A] AR Atpcik ns
touss NSS {5 F50 F] MR | 2tpt10 s
tw(sciH) SCK F AR IRt [] | EAHK, PCLK=48MHz, 44l & %=2 2tpak-2 2tpaictl ns
twiscky
tsumi) V=5V, Veore=1.5V, Cionp = 15 pF 1.633 4.846 ns
FEAL BT ©2025 RSN T HUITGE Fr BB & A BR A 7] 32




FUGE B A PERESR AR
we  BH St BME  BAE B
BN AR Vpp=3.3V, Veore=1.5V, Cioap = 15 pF 1.742 5.223 ns
Vpp=2.0V, Veore=1.5V, Cloap = 15 pF 2.126 6.135 ns
thivn BN FER A | ER Vop=5V, Veore=1.5V, Cioap = 15 pF 0.699 2.264 ns
Vpp=3.3V, Veore=1.5V, Cloap = 15 pF 0.611 1.957 ns
Vpp=2.0V, Veore=1.5V, Cloap = 15 pF 0.236 1.109 ns
tou(sn B N ] AR Vpo=5V, Veore=1.5V, Cloap = 15 pF 1.559 4.583 ns
Vop=3.3V, Veore=1.5V, Cloap = 15 pF 1.633 4.655 ns
Vp=2.0V, Veore=1.5V, Cloap = 15 pF 1.868 4.844 ns
thsi) R NCRERI A | A Vpp=5V, Veore=1.5V, Cioap = 15 pF 0.295 1.048 ns
Vop=3.3V, Veore=1.5V, Clopp = 15 pF 0.274 1.039 ns
Vp=2.0V, Veore=1.5V, Clopp = 15 pF 0.23 1.077 ns
tymo) BB soE | FER (#EE | Voo=5VY, Veore=1.5V, Cioap = 15 pF 2.936 9.301 ns
Wi 2 J5) Vpp=3.3V, Veore=1.5V, Cloap = 15 pF 3.103 9.819 ns
Vpp=2.0V, Veore=1.5V, Cloap = 15 pF 4.015 11.632 ns
th(mo) i SREr ] =B (B8 | Vop=5V, Veore=1.5V, Cioap = 15 pF 0.5 1.732 ns
it gD Vop=3.3V, Veore=1.5V, Cloap = 15 pF 0.5 1.732 ns
Vp=2.0V, Veore=1.5V, Cloap = 15 pF 0.5 1.732 ns
ty(so) Fmim A o E] | MR (ffE | Vop=5V, Veore=1.5V, Cioap = 15 pF 7.386 21.692 ns
Wit J5) Vpp=3.3V, Veore=1.5V, Cloap = 15 pF 8.071 23.993 ns
Vpp=2.0V, Veore=1.5V, Cloap = 15 pF 11.653 31.593 ns
th(so) HEs R M (FBE | Vop=5V, Veore=1.5V, Cioap = 15 pF 6.067 17.523 ns
L2 J5) Vo0=3.3V, Veore=1.5V, Cioap = 15 pF 6.586 19.306 ns
Vp=2.0V, Veore=1.5V, Croap = 15 pF 9.259 25.105 ns
(1). FIHRIE.
NSSHA | '
+—1Ig(sCK
le——ts NS S —*] thinss) —»
< [[cPHA=0 O\ .
{f OPOLfO tw(SCKH) [y = —
g [ gpnee uison -
/] ..
ta(S0) Ha—n ty(50) +e—» Ih(s0) - IHSCK)  tyisso)
tisck)
MISOi A i RS W th 6~ fir B 1 A
ts;u(SI) - )
MOSI4 A AR wADe-l X _mAfei X

—lp(s)—>

4-5 SPI BfFE  (MIRZNFN CPHA=0)
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=3

&z

FUGE B A PERETR bR
NSSHii A \ /
tSU{NSS}f-u—n: e te(scK—* th(NSS) 1 >
< [[cPHA=1 M _/_\
& | CPOL=0 t (SéKHJ : ) q - i
' W L — : : : 1|
8 gggﬁz:“ %-- I 3
| ': : ; | e
i h 1 | | its i "
a(SO)—>—ie- i tv(SOJ—h—rl— th(soh-—-.tl{SCK} td.s(sorc—bl
MISOf ST X ek BHREE
1su(8|)—-—u: :H— th(sh—*
MOSI4fi A by A wAme-1r X WARMEH X
& 4-6 SPI BFFFE  (MERZFA CPHA=1)
LR
NSSHi A
i to(SCKy >
CPHA=0 i y
;f@ CPOL=0 —/_\_/_LJ_\_
5| crHa=o b E : | i
1 I ]
< meq—JF____V_____X--\L_ : :
&| cpoL=0 \ . . ! \
x ': : | : 1
(&} CPHA=1 :| ' : i ::
0| CPOL=1 u—u.. ! :
1 tw(SCKH) | E A 1 sox
tSu(Mi) o> ty(SOKL) e o *H*T:((SCK;
MISOfi A X s mame~fe ! X dwamiEe X
If"—th(Mi}_’ E
MOSI4 X  wdmEs it 6~ | wbaiet X
ty(MO) -.-—- th(MO) 4'-—-
& 4-7 SPI BfFE  (EENX)

BT ©2025 IRYITT FUITGE B BB A A R 2 7

34



Vooal®l
VDD(VDDA) ADC
VSS(VSSA) et
X Vcoreld
Vool .
Voo |OFa,JJ CPU
T VD?__I Digital peripherals
1uF+0.1 FJ_ T SRAM
HF+0.1u :I: VCori Flash
= i FER&(LDO) hiioie
RCC
T Fl HSI
m
T VCAP LSE

& 5-1 BiRIER

LEGA: BRLFEIMEERRS, BEEAREFIBENEREM.
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LGRS F 5IIE X

A EALHT HK32F005 [ TSSOP20. QFN20 % WLCSP16 $f 2 &z Ho 5] il e X .

6.1 TSSOP20 }3&

4 N\
pas | 1 o 20 | PA6
PA4 | 2 19 | PBO
PA3 | 3 18 | PB1/SWCLK
NRST/PAO | 4 17 | PB2/SWDIO
PAL| 5 16 | PB3
SSOP20
EXTCLK2/PA2 | 6 T P 2 15 | PB4
vss | 7 14 | PB5/BOOT
VCAP | 8 13 | PB6
wo [3 ] i
PCO | 10 11 | PC1/0SC32_OUT
- y,

& 6-1 TSSOP20 &5 | BHES
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A

LIS 1 31 X
6.2 QFN20 3}3&
o <t LN (o) o
< < < <C [an]
[a [a [a
o o0 )
(V] i i i i
NRST/PAO /._—————————————___I 15 PBl/SWCLK
I// :
PA1 | l 14 | PB2/SWDIO
|
| |
| |
EXTCLK2/PA2 | QFN20 | 13| P83
| |
| |
| |
VSS : : 12 | PB4
: |
| |
VCAP b S 11 | PB5/BOOT
© ~ 0 o S [ VSS
y
o) o i (o] Vo)
=) (&) (@) (@] (a]
> o & e e
= g
o| O
l_
[ >
§ ]
é =
N
o
(@]
(7p]
(@)
6-2 QFN20 #1245 BIHES
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=
=
A
5

5IIE X

6.3

WLCSP16 H}3E

1 2 3 4
//’—-‘\\\ //’—-‘\\\ //’—-‘\\\ //’—-\\\\
] \ / \ / \ / \
A + PB1 ! + PAO ) + PA3 ) + PA4 )
\\ J \\ S \\ S \\ ,
//’—-‘\\\ //’—-‘\\\ //’—-‘\\\ //’—-\\\\
] \ / \ / \ / \
B tPB2 ) 1 VSS) {PA2) | PAl)
\\ J \\ S \\ S \\ ,
//’—-‘\\\ //’—-‘\\\ //’—-‘\\\ ’/’—-\\\\
] \ / \ / \ ! \
C . PB4 ) . PB5 |  PB3 ) \ VCAP )
\\ J \\ S \\ S \\ ,
I/// \\\‘ I/I’ \\\‘ I/I’ \\\‘ I’/’ \\\‘
D v PC1 ! 1 PC2) PB6) VDD
N J AN J AN J N !
6-3 WLCSP16 $t3£ 5| BIHES!
\)
6.4 5| i X
= 6-1 HK32F005 S|BIE X
TSSOP20 | QFN20 | WLCSP16 | 5|BIZ#R 518 = & SIHERIEE 5| BT A T A
(SRfEE %KEo X &
IATHEE) SV
%
- 0 - VSS S - B (5110 24 QFN 258 e 35 B BUHVE R
1 18 - PA5 1/0 - SPI1_SCK ADC_AIN4
12C1_SMBA COMP2_IN3
TIMC5_CH1
TIMC5_CH3
2 19 A4 PA4 1/0 - UART1_TX ADC_AINS
UART2_TX COMP1_INO
SPI1_MISO
12C1_SDA
TIMC5_CH3
TIMC11_CH2
3 20 A3 PA3 I/0 - UART1_RX® ADC_AIN6
UART2_RX® COMP2_INO
SPI1_MOSI
12C1_SCL
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=3

LGRS F

SHE X

TSSOP20

QFN20

WLCSP16

SIMEFR

(BEfLEHR
NINRE)

318
S0

K{ Z Mt FO

Skl

S|BE R Th&E

5| BENf AN Th BE

TIMC5_CH2
TIMC11_CH1

A2

PAO

1/0

SPI1_NSS
LPTIM1_OUT

NRST

B4

PA1

1/0

COMP1_OUT
UART1_RX
UART2_TX
SPI1_SCK
12C1_SDA
LPTIM1_IN1
TIMCS_CH4

COMP1_IN1

B3

PA2

1/0

RCC_EXTCLK2
COMP2_OUT
UART1_TX
UART2_RX
SPI1_NSS
12C1_SCL
LPTIM1_IN2
TIMC11_CH1

ADC_AIN7

B2

VSS

Hh

Cc4

VCAP

AR, BE 1uF.

D4

VDD

Hor iRt

10

PCO

1/0

COMP1_OUT
UART1_RX
UART2_RX
SPI1_NSS
LPTIM1_IN1
TIMC11_CH2

ADC_AINS
PVDIN1

11

D1

PC1

1/0

UART1_RX
SPI1_SCK
12C1_SDA
LPTIM1_IN2
TIMC5_CH3

0SC32_OuT

12

D2

PC2

1/0

RCC_EXTCLK1
UART1_TX
SPI1_NSS
12C1_SCL

0OSC32_IN

13

10

D3

PB6

1/0

UART2_TX
SPI1_MISO
12C1_SMBA
TIMC5_CH1
TIMC5_CH3
TIMC11_CH1

ADC_AIN9
PVDIN2
COMP1_IN2

14

11

Cc2

PB5

1/0

RCC_MCO
COMP2_OUT
UART2_RX
SPI1_MOSI
12C1_SMBA
TIMC5_CH1
TIMC5_CH4

BOOT
ADC_AINO

15

12

c1

PB4

1/0

SPI1_SCK

ADC_AIN10
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LGRS F SHE X

TSSOP20 | QFN20 | WLCSP16 | 3|RI&FR S| B

(EfLFA | KF3W
UNYL

&  SIMERINEE 5| BENf AN Th BE
b
i

K 2 Mt D

12C1_SDA PVDIN3
LPTIM1_ETR COMP2_IN1
TIMC5_CH2

16 13 c3 PB3 I/O - RCC_MCO ADC_AIN1
SPI1_MOSI
12C1_SCL
TIMC5_CH1
TIMC5_CH4

17 14 B1 PB2 1/0 - SWDIO
(SWDIO) UART1_RX
SPI1_MISO
TIMC5_CH2
TIMC11_CH1

18 15 Al PB1 1/O - RCC_MCO
(SWCLK) SWCLK
COMP1_OUT
UART1_TX
LPTIM1_ETR

19 16 - PBO 1/0 - COMP2_OUT ADC_AIN2

UART2_TX COMP2_IN2
LPTIM1_OUT
TIMC11_CH2

20 17 - PAG 1/0 - UART2_RX ADC_AIN3
SPI1_NSS COMP1_IN3
LPTIM1_OUT
TIMC5_CH4

(1). 13RI, OFRRHMIt, 1/0 FRNMN/HIL, S RREIRMHE.

(2). ZZE%| UART 3% TX 0 RX RIS BIThEE E R, BITIRE SWAP FES|MSE. 8, WSIMERIhAEZME S|
MIngEE; FUEFEERLEE—EMRSIM. §l: SiBid GPIo Y AF ZERIELE T PA2 J3 UARTL_TX ThEE, MFE
FFE 75 UART1_RX ThAE, MFEHES—5IH) (40 PA3) BY AF THEEELE 79 UART1_RX; &/SIRE UART1_CR2.SWAP &
785\, PA2 (9 UARTL_TX 1§F0 PA3 B UART1_RX Hifk.

wh
o BRIEFHREE, EREMIEIMENE, HrE /0 ERIRMBA .
o SIHMERFLIEE, EEE 6.5 SIHERH (AF) DIEEFE” .
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RS S 317 X
6.5 SIEH (AF) IhRER
= 6-2 HK32F005 5|HIE FAThRER
518 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAO - - SPI1_NSS - LPTIM1_OUT | - - -
PAL UART1_RX UART2_TX SPI1_SCK 12C1_SDA LPTIM1_IN1 TIMC5_CH4 - COMP1_OUT
PA2 UART1_TX UART2_RX SPI1_NSS 12C1_SCL LPTIM1_IN2 TIMC11_CH1 | RCC_EXTCLK2 | COMP2_OUT
PA3 UART1_RX UART2_RX SPI1_MOSI 12C1_SCL TIMC11_CH1 | TIMC5_CH2 - -
PA4 UART1_TX UART2_TX SPI1_MISO 12C1_SDA TIMC11_CH2 | TIMC5_CH3 - -
PAS - - SPI1_SCK 12C1_SMBA TIMC5_CH3 TIMC5_CH1 - -
PAG6 - UART2_RX SPI1_NSS - LPTIM1_OUT | TIMC5_CH4 - -
PBO - UART2_TX - - LPTIM1_OUT | TIMC11_CH2 | - COMP2_OUT
PB1 SWCLK UART1_TX - - LPTIM1_ETR - RCC_MCO COMP1_OUT
PB2 SWDIO UART1_RX SPI1_MISO - TIMC5_CH2 TIMC11_CH1 | - -
PB3 - - SPI1_MOSI 12C1_SCL TIMC5_CH1 TIMC5_CH4 RCC_MCO -
PB4 - - SPI1_SCK 12C1_SDA LPTIM1_ETR TIMC5_CH2 - -
PB5 - UART2_RX SPI1_MOSI 12C1_SMBA TIMC5_CH4 TIMC5_CH1 RCC_MCO COMP2_OUT
PB6 - UART2_TX SPI1_MISO 12C1_SMBA TIMC5_CH3 TIMC5_CH1 TIMC11_CH1 | -
PCO UART1_RX UART2_RX SPI1_NSS - LPTIM1_IN1 TIMC11_CH2 | - COMP1_OUT
PC1 UART1_RX - SPI1_SCK 12C1_SDA LPTIM1_IN2 TIMC5_CH3 - -
PC2 UART1_TX - SPI1_NSS 12C1_SCL - - RCC_EXTCLK1
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LGRS F HESH

7 BHESE
7.1 HER)

7.1.1 TSSOP20 3k

TSSOP20 4 6.50 mm x 4.40 mm, 0.65 mm [A] FE ()34

" —
o
— P s
B4+
o |
B L !
o~ L1
w| o -
4- 43 A
BASE METAL
b
INDEX 90.8+0.05 0.0520.05 DEP b1

#1PIN
E=H
B
-
1
1
 —
—
1
1
1
l
J

A
N\
228
c

SECTION B-B
«|=
|
& 7-1 TSSOP20 % R~TE
& 7-1 TSSOP20 R~ 5%
Hs &/ME (mm) #AE (mm) BA{E (mm)
A - - 1.20
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
c 0.10 - 0.19
cl 0.10 0.13 0.15
D 6.40 6.50 6.60
E 6.20 6.40 6.60
E1 4.30 4.40 4.50
L 0.45 0.60 0.75
e 0.65 BSC
L2 0.25 BSC
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=3
UG o B
s =/ME (mm) HAME (mm) BAE (mm)
R 0.1REF
L1 1.00 REF
01 0° 8°
7.1.2 QFN20 3%
QFN20 25 3.0 mm x 3.0 mm, 0.40 mm [R]jH f 33
= 3 = . |'< -
| L
' 1
( ¢
\]\ LASER MARK )
PIN 1 1.D. |
)
v O
[ =
o —),
H—)
()]
TOP WIEW
b—= =4]0.070M
BOTTOM VIEW
f{, \\\
il ' 1\ ,-" /I‘"_“)\
[ L I < '\ <
o RS :
- | )
SIDE VIEW |
,T DETAIL A ¢
7-2 QFN20 £ R~TE
F 7-2 QFN20 HERT&%
os &=/ME (mm) HAE (mm) wmAE (mm)
A 0.50 0.55 0.60
Al 0.00 0.02 0.05
A3 0.152 REF
b 0.15 0.20 0.25
D 2.90 3.00 3.10
E 2.90 3.00 3.10
D2 1.40 1.50 1.60
E2 1.40 1.50 1.60
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RS 1 S BH
H"es &/IJME (mm) HAE (mm) =AE (mm)
L 0.275 0.35 0.425
e 0.325 0.40 0.475
R 0.075 - -
H 0.35 REF
K 0.40 REF

7.1.3 WLCSP16 #t3&

WLCSP16 >/ 1089.5um X 994um, 250 um [A]FE [f) 0,

E
L imo 2
PR - I
A { Pad | Pa3)  (PA0)  (Bt)
S S A S .
Ve ™, TN iy rd Y
B (pat ) (p2)  (vss)  [(pm)
"/ "/ N, @ @
o gl o
| o) @) () () VZHXXXEHNN
N S A N ol
o g XXX MMM
) @ @ @
BALL Side View 0.1697 Silicon Side View
< b
\ / A /’:
Seating Plance
SIDE VIEW <

& 7-3 WLCSP16 F &R ~TE

< 7-3 WLCSP16 FEER~T&#

= w/ME (um) BAME (um) m=AE (um)
A 420 449 478

Al 346 366 386

A2 74 83 91

D 944 994 1044

E 1039.5 1089.5 1139.5

)} 115 121 127

e 250 REF

D1 750 REF

E1l 750 REF
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=3

RS

5

HRESH

7.2 ZHIE R

22 E(E BAEE T Wi LOGO+ARM LOGO. 7= i 78 5 Fl1 P2 i it

= 7-4 TSSOP20 K QFN20 7= itt 515 AF

Horp, S RIS R TR

it oL
# LT R, Bl 1 R 21 4
%2003 B e

5 4 Rl 5 ALFAF

6. 7M1 8 AL fF

ALY, fin 18 AR A 3
RS 105 =L

7.2.1 TSSOP20 & 342 Fj1
Rk
COKARM = s
5] 1 HK32F005F6P6 « 72 it 2
S XX XXX XXX~
o
& 7-4 TSSOP20 HK32F005F6P6 Z2E[ 7451
7.2.2 QFN20 3*3 #3522 H)
HK32F005 RS
F6N6 7 it
XXX | i
31 i e
d ~o ARM

7-5 QFN20 HK32F005F6N6 22EN7R15)

AT A ©2025 R HUITRE B & A B2
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A

FUGE B RS
7.2.3 WLCSP16 33542 E]1
/,. R LR
51 HK32F005 ~ ~ /mhidlts
YZKXXX-NN &7 Wa fer 1 [0 B AAFR
XXXYYY &

7-6 WLCSP16 HK32F005D6Y6 22EN w45

EEREA: EHAEY “XXXYYY” RFIZE A TE Wafer FEILEAFR. “XXX” K3 3 (L EAY X 4R, “YYY” KR 3y v 4
FRo

# 7-5 WLCSP 3/~ Mt St AR
aitts AR
ER RIS NE)) BN, Blln 1 RARE 21 4F
52 M3 ALERE (2K K& %
4. 5 F 6 ALFRF (XXX) | AREE Lot ID WY JE = Az, BRI RS HJE =62, 40 c150133, JUJ XXX=133
7. 8 MM ERF (NN | REGBEAFF
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=3

LGRS F HRAES

8 THRER
8.1 1T HAG

HK 32 F 005 X6 X6 XXX
T P — e e

BT

FRERS: FAERE

= ERFFETFER

F = 2084
31 E {
D=16R

FAFlashE2: 6=32Kbyte

Y=WLCSP

N P =TSSOP
ESEESIUN
N = QFN20 3mm*3mm

T{ERETEE: 6=-40C ~+85C

-TR = #Ri5

TH= 8% (LQFPELQFN) /
EI (TSSOPE(SOP)
4m7s (WLCSP)

x = BRIERHRS
briAl] :{

& 8-1 HK32F005 iT 54X L

8.2 I A%

= 81 FFmIlEa%

EES BFES 2B #/iF
TSSOP20 HK32FO05F6P6 G -
TSSOP20 HK32F005F6P6-TR il -
QFN20 HK32FO05F6N6 L3k -
QFN20 HK32F005F6N6-TR Gty -
WLCSP16 HK32F005D6Y6 ki -
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=3

LGRS F

AN IS5 ARG

9 YERSIE S5 ARE
9.1 45HEE

5] = HhICEIR

AHB Advanced High-Performance Bus R R 2R

APB Advanced Peripheral Bus AN 2%

GPIO General Purpose Input Output 38 FH g N5

HSI High-Speed Internal (Clock Signal) FIEANES (REE S

IAP In-Application Programming TE 28 N FH m FE

IcP In Circuit Programing 1E LR R

LS! Low-Speed Internal (Clock Signal) RN ER (R fE 5D

MCU Microcontroller Unit (et W

OBL Option Byte Loader RIS R

SWD Serial Wire Debug PRZ S R AR O, B R T SWD B 2 ZeiEiEE
9.2 RiF

B R HEA

Byte FAT, SR KE.

Half word o, 16 A IEAREIR K.

Option byte RIFT, PRAE{EFlash HHIMCU Bl & 77 .

Word F, 2 MR EE S KIE.
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JEG A PR B AR IR SS AMEOE R IR SR HT A AR SGAE B, AR T T ST HEAT
RS AR DR 1B S S PEAN SE 38k o BT 17 b BRI T SR TR BE AN B A R B SN
AU RBIEE . SR B SR

ERYITUGES Fr BORTT AR ATBR 24 7] CRAECE S B I R], 7 i PR REFZ AR A Rl AR HE R B . AN
A BYERF I RAE, 2 HA B B H AR . B 7 BUGREIE S, A s R E R B
W AT R

P N AT A 2 w7 wh B BETE s AR B RN 5 A e DR A G s 1 At S B (14375 2l B 24
B AR R G b IR P S BN ST W B R (SE TS . ANTE
TSR A A P RARIRIEAMERE, I AR R 8 5 =7 A 54

TRYNTH AL Fr BT A A PR A 7K AR St S IUE —FERIEOR SRR . @B R, (M
SR S LB AR A N AR P R e, T A BB RRb A B, X TR A EOR SR A PR e

XHRFRE IS, RAESCRFBORTCIR T, BRI AR S PR P T LA B2 AT (1, A2 "PREAMEAE T4 5%
VESRSCRF R BE R, IR REAE A ALK IS 35 R 55 A U A A DT

B FRAR © RN T IS | BoARBIE & F BR A 7] 2015-2025
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