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3.13.2 EXTleoumieoeeeeseese s s ssse s sss s 11

314 FHITTE T THT (IWDG) oottt 11
315 T IR TIH CWWDG) oottt sttt 11
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FUBLE 77 iR

2 = miEiR
AREAH T HK32C207 MCU 7= SR DL R 2 F— U8

HK32C207 £ ARM® Cortex”-MO W%, B LYEAIR 64 MHz, N B &= 64 Kbyte Flash (145
61Kbyte FH J' X151 3Kbyte BootLoader [X ). 10 Kbyte SRAM . JBITHC & Flash 1% il &8 &5 /7 o5, HJSLH A
Wt e 7F 32 Flash [X P4 o B B .

HK32C207 ZFF1E i) Flash Level 0/1/2 25 {R9.

NIRRT A, HK32C207 $24E T CRC,  ABGIF A A4 i sl B 47 it (1) IE A VAN e
HK32C207 W& | ZMidfEH 0.

o 3 EEHIT (F%fm 12 Mbit/s): 3 % UART

UART S HrFREIA VA ZAS (Not return to Zero, NRZ) R B 478, It H At 4T X0
T HRIEAE . UART 0] LB B 1R R AR RS PP AR IR, JF HIE SC R 28 0 T
BiE. ZAEIBEEETEE; RIS 0T DL S A H B A7 %45 Uil (Direct memory access,
DMA) SEIH i85 .

o 2 BREITH (HE 18 Mbit/s) SPI/I12S

SPI/12S SZHF 4 ~ 16 AR K E A4 X LW s . E/MHUER. T A, NSS ki
. H3l CRC KIGAT 12S i,

o 2 PREIE (i 1 Mbit/s) 12C

12C SCHF 1 Mbit/s. 400 kbit/s 1 100 kbit/s fEHE R . T/ MU, 2 EHEA. 7 fi/10 73
BES-HEAT SMBus H3L. #E MCU EHUEINT,  SORF RS IS

HK32C207 WE T 1 /> 16 S =2 PWM ERF 28 (3L 4 B pwM #r, Hob 3 40X B AN ). 5
A~ 16 ALAT 1 A 32 LB A PWM SERTZS (215 4 3 PWM HiH ). 1 D IEARER 5.

HK32C207 WE TAHLEEES: 1/ 12 7 ADC (5% 24 MRS SH B, SCRFZD NN, K
FA[HL 1.14 MSPS). 1 FH/ FHE A (POR/PDR) HLEX. — /Nl 4m AL BN 2 (PVD). 1 DM EIS %
HE GBI AN ADC SREEEE]D,

HK32C207 Bk 1 W FRyETT s BT, Rede m Bk Ab 3 B8 g H 58 Pt B 255 44

HK32C207 BRHELJR. Hi. NRST UAAMEATA 51 IR /E N GPIO. 4Mi& 10 AN N 75 5] %k
ERRN A Ed, R T2 S5 E S EE.

HK32C207 T.AEF-40°C ~ +105°C MR EVEE, L K 2.6 V~ 5.5V, AJ A2 48 K350 7 I FH 3R 55 1) 22

HTA EERAEECE, HK32C207 A& T2 My iz 5

o AIYmAEIEHIEE. FTEINL. FAHEAX

o FENLIKZNATE IE T

o WK, GKFR. HEMREK

o EANKIE. mEEH

o  FEFR. BIFHR
e  HTULR (Electronic Toll Collection, ETC)
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CPU W H%
> ARM°® Cortex’-MO0
o HE R 64 MHz
24 {7 System Tick & 2%
SCREIBT R E B GBI Flash #2161 2% 10 5 7 2 FL ED
A H R
o FHJF Vpp: 26V~55V
TAEREEH: -40°C ~ +105°C
B T A HER
21T (Run) #3: 1.46mA@8MHz; 7.31mA@64MHz
HEAR (Sleep) fHz(: 1.05mA@8MHz; 671uA@32kHz
1=H1 (Stop) HE:
LDO 4=i#: 128uA@3.3V
LDO 1&Th#E: 2.8uA@3.3V
1hites
° 64 Kbyte Flash

CPU EMAET 24 MHz I, SZHF 0 2647228 I AT 19 Flash.

Flash FLAG 54 & & (R IR, 0l 40 BB SRy FUS fR9.

10 Kbyte SRAM
i

HPERE AP (HSED: 4~ 32 MHz
o FAEIEEER (HSD: 64 MHz
o B {EREERE (LSD: 40 kHz
o PLLES#H: 64MHz (HKAH)D

GPIO #M NS Bl: 32 MHz (R AED
=Xa

S8 51 RIS

TR R A BT
o FHI M (WDG Ml WWDG) %8s 5 fr
o HJE B/ THELS (POR/PDR)
o BMEAL
o ARTIFEEHEAL
Al gL LR R IEE (PVD)
o 8 Ukl LRI R AT i
o FHEATT BRI AT G B
GPIO i I

% SCFF 34 4> GPIO 5|

A~ GPIO 5] JHIHR AT HC & S A3 Hh i N
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o AL 40 mA IRB LT

Hl i s 0

o 3 % UART: W] LU IS H 4 BB R A 257 A R AR 26, I HLE SCRF SRR 1 XU T 08
G5 2B EEI6E.

o 2 PRmIH SPI: SCRFA F16 NPT gmAEEARE N, AT E RIS B
2 #% 12C: SCFFBARLEEIL (1 MHz). SMBus Fl1 PMBus. 7E Stop BT, SERFEUE BRI
i

SERT 28 & PWM KA 3%

o 116 AImERTEE (4 8% PWM Fith, i 3 BRATSEIX AN H AR ZE T RE

o 1432 A5 A 16 ALIEHER #E (TIM2/TIM3/TIM14/TIM15/TIM16/TIM17)
17> 16 fLEEAER 2 (TIM6)

DMA il 28 (A7 5 NBIE)
T EFER S, ADC. SPI. 12C. UART Z£Z Fhalh ik .

SE BRI T T 18 5 T

o 3CHF 32 fLE AR, TR A 2 AT AR AL
°  3CHF 32 fLE mAURRE EETT T

Fi PASALLFL i

o 1/~12 fi SARADC (Zik 24 BRIEAUE S AN iEE)
i P AR A . 1.14 MSPS
SR E ARG P )R

o WS HHIE

Tk A [ s
9 M PRI AR RS, TR R B Vil ik -40°C ~105°C
H JIRTC
o TN T RE
Kol 24

o CRC KRIGHEMFFRIT
96 fi7:8 F UID FRiR
CPU FRER 51
SwWD it#E H
o ARM" CoreSight™ i 41/ (ROM-Table. DWT #l BPU)

o HE DBGMCU HikfE gy (RIHFERAM) Buae bl AN G sz . I A R e
BN

A EENE
o JAJd HBM6500V/CDM2000V/LUSOOMA 25 2% i,

2.2 BH—RE

= 2-1 HK320207 &GS ists

Fad L= HK32C207C8T7 HK32C207K8T7
GPIO 34 25
E e LQFP44 LQFP32
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JIUNBTES Fr 22 0 A
PR HK32C207C8T7 HK32C207K8T7
TiERE 2.6V~5.5V
TIERE -40°C - +105°C
FiEse Flash 64 Kbyte

SRAM 10 Kbyte
CPU Sk Cortex®-MO0
Tiesa% 64 MHz
DMA 5 JEIE (SZHEAE T #%/ADC/SPI/I2C/UART %5)
ERHRE/FHFZERT S
At AIEB LS| 40 kHz
AIEB HSI 64 MHz
PLL B4 64 MHz (i KfH)
SNER HSE 4~ 32 MHz
GPIO B4 32 MHz (e RfED
ERSER =R ERER TIM1 (16 i)
B ERT 2R 32 fiz: TIM2
16 fi7: TIM3/TIM14/TIM15/TIM16/TIM17
EARERTRE TIM6 (16 i)
REGNEE E TS SCHF
SR RTC T
WMIEIIMOWDGE) |
BEOBIA(WWDG) | SCkF
TSMEEREO (RTIM) 1
BiEEO UART 3
12C 2
SPI(12S) 2(2)
ADC N OMERBIERD | 1 (24) 1 (16)
EEREE SRHIE-Z AN TPN
ADC RHHRZE 1.14 MSPS
ADC #5 12 fir
BEARSE | BE 9 fir
BERESEE -40°C ~+105°C
AIYmiEER E M5 (PVD) SCRF
CRC SCHF
96 i UID S
FRALFT A ©2023 IR YT ALBEES B AR W R A BR A 5




&
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3 ThEEN4H
3.1 ZHER

HK32C207 P 4L ik 64Kbyte ¥ Flash, FH T 17R080FE e FBUE

ARM°Cortex’-MO Ab ¥ 48 2 5 3 — AR I N X, 32 7 RISC AbFRSE, B2 —AMIKARA . H{EIhFER McU
PG, RIS SRR T B RE AN S R T RGN . % RAFE A W B Cortex®-MO iy, K
W 5ATE 1 ARM T BB

PL HK32C207S8T7 M, % RH|7F= M ThREHEE IR -

Cortex-MOALTEES BE/AHEHET DMA
@64 MHz (Dvsa) (siEH)
! T vt
\ AHBRZERE@64MH: \
¥
SRAM FLASH HEEHAT E{EHET
(10 KByte) ‘ (64 KByte) ‘ S6HUD | | CROBTR ‘ [ 2 mHshmatR(sE) | SAEBSIBIE T

8/16/64 MHz}y PR (Hs1) _-ﬁzﬁﬁ%%ﬁg%gﬁ
WWDGERER
40 kHzFr PR (L) \WoGETRER

PLL A% E/TREM
Cortex-MOBKPF i

GPIOKIA R4 BEhREERR
APB 5 @64 MHz :

¥ v ! ! i
GPIO(&EI) — RAERFEEE BEHPWMERTRE (Timer) FLHLIREhE 31
__Porm 164 -
B% | | Cmrad e | BREHE (TM1) 77 PWMiEEL (HTEE)
—»|  12fiiADC [ EREL Geep) | b ¥ pwMEE? (BT
2 - 160 M £ =
| mBs 165 IS S PWMEIH3 (HTEE)
*RE POTRERE BT -ELE/ETHEAR EC—
= - ARRMINFEIR /A LR P WM N
P S PWMEBHEES
7777777777777777777777 -ETRANPRIZIAA EFRMAES
[ 3a4GPI0 /03I e b POR - SMEBRIEESHA
SN ) *iiimiﬁﬁiﬁ (TIm2) > PWMIBIEL
- RESMbfREE | UART e . PUNEE
| -7/8/2tt4§i’<f§ﬂﬁ3 ‘ . gl LT > PWMTE1.§3
[ BEE A T | s P > pwiiie
LEBREART J - ETRAMBEZ A « EMERLRES
EARHE (TiMe) BAERE (TM3) ""iﬁﬁﬁé’#’;"’
el HE e - 160t HES PWMIEIEL
1645 - 16{I 5 43% PWMiEi&2
-mLEitgER ; Pﬂiﬁ{ﬂTi+&7‘iﬁ " PWMEE3
77777777777777777777777 . - ABEASETR AL/ PWM o
[ 2AEMsP (25) B P RTC CTRMEMEEA PUMBES
- B 18MbpstERRE - EREREES
et KR “ SPI(Sef2s) | je aMEREER o L e |
-EHS AR () 1l AR
- R ERAR M RAR L AT L - 16&&-)%% WM
- B CRCALE = I‘EIJ:H&?_ﬁﬁ
- FMotorolatEH, - LRI e /pWM
- TRTER WRAEME (MM1s) ||| T T
- 12S3EH¥16/24/32b04% 16k o HEHUEEEES
’ 16{T H#F < i (R
< ISEHB R —— 16155 v PWMEEL (R
/ - 2cE% Iy -
{ aAEnceE | FLE/ETFH 7R PWMIEIEL2
L BB EAER | — - 2B KR PWM PWME BRI S
! — "
S PES AT | [ | - LEPWMEHMALY
el == Lompemean e
e o : SRR 6/7
- PECRCHE 3 R (TIM16/TIM17)
| P 773 PWMiEEL (HER)
¢ / 16t 5%
e e PWMEBHEES
- LRSI /A i Ee B Pwm
- IEPWME AN
SN SHA

[ 3-1 HK32C207S8T7 IhAEIEE
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3.2 FEf AS st

0x4001_7FFF
REE
0x4001_5C00
0xa001_5800|__ DBGMCU
0x4001_4C00 RE
0x4001_4800 TIM17
0x4001_4400 TIM16
0x4001_4000 TIM15
APB2J 0x4001_3c00 RE OXFFFF_FFFF . 0x4800_17FF
0x4001_3800 UARTL 0x4800_1400 GPIOF
0x4001_3400 | TempSensor JEr X4800_L
oxa001 3000 SPIL/1251 ] *E AHB2
= ' 0xE010_0000 i 0x4300_0800
TIM1 \ { x -
0x4001_2C00 \ Cortex-M0 i GPIO B
IEr ortex-N i 0x4800_0400 oA
0x4001_2800 RRsME / 0x4800_0000
0x4001_2400 ADC %‘Eﬁ%ﬁ?g i 0x4003_03FF
0x4001_0800 RE iy { 0x4003_0000 bvsa
4001 0400 EXTI REE / 0¢4002_3400 RE
- o / CRC
SYSCFG 0x6000_000 i 0x4002_3000
0x4001_0000 0x4000_FFFF — OXSFFF_FFFE / 282
1REE \ 0x4002_2400
0x4000_7400 \ N
PWR g xd002_2000 Flash AHB1
0x4000_7000 g 1R
oxd000 5C00 R 0x4000_0000 0x4002_1400
a5 e ORGHFF_FFFE N oxa002 1000 RC;
- 12¢c1 / SRAM 0x4002_0400 R
0x4000_5400 / DMA
RE 0x2000_0000 0x4002_0000
0x4000_4C00 UARTS OXIFFF_FFFF
0x4000_4800 | "7 |
0x4000_4400 UART2 Code
04000_3C00 1RE3 Oxooc/p,oooo Ox3FFF_FFFF po
oxa000_3g00 | SP12/1252 / 0x2000_2800 =
o 1768 0x2000_27FF
x4000_3400 10-Kbyte SRAM
APB1<  0x4000_3000 IWDG - 0x2000_0000
WWDG
0x4000_2C00 RTC / \ - OXIFFF_F83F Ontion byt
0x4000_2800 — OX1FFF_F800 ption bytes
Oxd000_2400 R | OXIFFF_F7FF 3-Kbyte
TIM14 / 4 14, o
0x4000_2000 e | OXIFFF_E00 R TIESR
0x4000_1400 ' OX1FFF_DFFF
0x4000_1000 ;’\ﬁf wE
= ! 4
0x4000_0800 ™3 / | 0x0800_F400
0x4000_0400 | 0x0800_F3FF 61-Kbyte
TIM2 H 4
oxa000 0000 L M4 | | ! 0x0800_0000 Flash
acuts ey IR
0x0000_FFFF | FEFlash/SRAM/FR%E
{ #FiE8R (R#EBooti
— 0x0000_0000 BEmE)

3-2 HK32C207 72 S2mhst

3.3 frifas
3.3.1 Flash
% R HN S F N BB 4L I8 64Kbyte [¥) Flash (35 61Kbyte 3= Flash [X, LA Al id Option byte fit &
N7E Flash [X 1Y) 3Kbyte Bootloader [X1%), FT1FHFEF FEHE .
W Flash 20 38 2P A28 IC S, 7T SEHL AP IKT ) B 7E 64Kbyte 4% H] A 4 R LS5
3.3.2 HE SRAM

Z AR A SR AL 10Kbyte SRAM,  SCREF L SR M P T 551 . CPU RE A 545 i SYIEAT PRk
BV, BN AL K BN I K

3.4 CRC {HHHIT

TEIRTURIR K (Cyclic Redundancy Check, CRC) F T UG IE £ 4 AL i B EUIE A7 66 1) 5e B8 v o 2844 N 30
LR T — AMAL ) CRC R TH ST B AE H — AN e ) 2 U AR AR N —A 8 fii/16 f1/32 AL i
FHiP24ECRC B,

CRC THE LI AT AT ST R 2 44, s AV BE R I By = 2B 768 T 18 e A7t st bk =%
B4 AT
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ﬁﬁ%}# IhEEN A
3.5 it FR

Vop =2.6~5.5V, AMBEHEIEALEL (T8 Vear), N BIBCT LS 1/0 5 JHURT P 30 e 1 15 A 14 f

3.6 HJRI AR

FRFIE I NI T B (POR) /MM (PDR) HiBk. POR/PDR LRI, (il
PR HEE R b, RGE LR 2.6V I TAE. 2 Voo 6T POR/PDR/BOR MRIfERT, H3fF-F S ALk
A TS 51 3 52 L

WAEPILE AN gmAE R ERNES (PvD), E M Voo/Vooa HEHL I 5 BIME Vevo HLE . Vevo BRI{E TR
L E . 2 Voo KT BUE T BIME Vevo B P22, Al ab 3L 7] DL B 55 S . PYD Thiae s Bl
HREFEREITE.

3.7 R4
3.7.1 RGBT

B 1INl 4% B RCC_CSR 2R fras I Arbn B2 LIAh, RGEALK ZALPTA 77 A7 S 2 BT E AL
WRZ . WA iEE B RCC_CSR 2 IR A7 47 a8 o (K R ALK IR AR AL FAF AR

VDD/ VDDA

RPU_INT
NRsT[] Egi>»—— R ) SN

\ 4

< Ap WWDG E1iL
(/haopus) \— 5}’(1#’51& N
= RIFEEIEE L
IWDG & {if

3-3 EfIfES

MRV AR, KA ARG E AL

o NRST 5|l ERRH-F AMEEAD

o RTINS EAL

o HWIEIMITHEZ L (WWDG E A7)

o SIETIMIHEZ L (WDG E AL

o HJREAL (EHEAL/EE A

o AL (SW EAD): T Cortex-MO H KT BE R & {7 2 1] 75 4745 7 1) SYSRESETREQ 137

B, RISV

o RIFEEHEAN

ST K e ZAE T NRST 51 B, FR7E A7 1 72 Hp AR RRAR P o S A7 N 1 2% 5 4 [ 7 b bk
0x00000004 . 057 RIS 5276 NRST 5l oo ki k4= SR UE R — D W ALIR AR RE A &2
/> 40ps HIBKIPEERS o 24 NRST 5] BIBRLAR LSRR AL, ek ™= A S AL ik
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LS IhEEN A
3.7.2 EHEE AL

YU N E SRR, SR YRR A
e L/ HEEA (POR/PDR)

SO AR T BB ERL (POR) /HHIEAL (PDR) HLMg. ZHBRIGZA T LARIRES, BLRIE
ARG 2.6V IFIEH TAE. 2 Voo /NT POR/PDR FRIMEIY, MCU KR AL, Jofift i AMEE L
o

3.7.3 R E AL
HMBIRE AL TTRESL, e R m &0k .
LU ME— SR AR, A& R AL
o HMEANL, HAMIEIES| A A4 (RCC_BDCR) [ BDRST fifilik .
. M Vpp (TG Vear) FEHLEDL T, Vop BB LH.

3.8 BT BT SR

PA4
PA13 1
PA14 —p10
PAO
PF1

ic
Main Gock Output
mco I /1,24..128 srsc Hs—|

3-4 BghiRt
W BN, HSERT HSI16 SRET[F] — N AT R N 64MHz [N PR Z 2% . Rk, f#H HSI 51 HSI16
bRy, AN RER 5 Ah— AN e Y5 G B DL AR D46 . HSIJHSE FIYEJN PLL BB /-4 fda N, DR i iic &
S HSI A1 PLL, AEACE H - E RGN AR

ZU T TE B SRR R Bl (SYSCLK) E2y CPU AR B, PR 2% i 1) 64MHz B B 20 8
I B HSIAE S B b R S RIBRA R ST B

NARG PR M T2 IR, o iR TR R BRI BRI e AR
NARGES Bl

o HNEREERTED (HSE): 4~32MHz
o FrNEEREf: 8MHz (HSI) /16MHz (HSI16) /64MHz (HSI64)
o FrPRIERTER (LSI): 40kHz
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MBS A HRENH
e PLLIAT: 64MHz (g RAH)
o GPIO AN 8. 32MHz (fc KD

AHB M2k, APB [ AR nl I JLAS 0 s R B B . AHB R 2R iR I A R A 64MHz.
APB 3311 5% ey B B AR W] G 64MHz

I B 22 4 AR G m] LAME I HSE FRIHCRR, I AG I 8 g i ) 4 sk L

3.9 SYSCFG
ZRA G A —HRARE T 74 . RARERHSMEEI R T
o fEFSr 10 O EJEHEEEA 12¢ BB (Fast Mode Plus) .
o EPUFS DMA fil R JE SIS AN ) DMA JEIE |
o EPRIFAAAE A BIAAD EAA X I
o EHIERE GPIO AN T
o EH RGN EEMRES

3.10 GPIO

A GPIO SIAIHSFT DL B B At GERRBOTRD . A GF2. ERsN D s e s
Thti . 2% GPIO 51 JIAR S K v BRI A . BT GPIO 51 IR K il e . RS 22
MIEOLR, 1/0 SIRIRISN s DR v] LAUEE — MR E IR BUE , AR R AME DL N RN 1/0 A7
HEAE

3.11 Boot =,
TERIBNA, 1124 3] BB T DA R AE— b [ 26t
e MHJF Flash H%¢
o NRGMEE A%

e M SRAM H 25
E 28R T RS 7 g seh, Al LLIE T UART1 PA9/PA10 BY, UART2 PA14/PA15 % Flash & 4w

o
3.12 fEIhFEAL K
B AR I, TR IRE . JE S B [A) R 22 e B S A 2 [R) Ik B I AR 1T
e HEAR (Sleep) I
EREIRIE T, AH CPU 31k TAE, B ML T TAERAS I AT 18 & A v W /=5 41 i v i
CPU.
o {EHL (Stop) izl
TEARFF SRAM FIZF A28 WA ERIEGL T, A5 WU ] DUA B HAR A ST FE . 7EENIRE
T, WA N B . I E K EXTI B S, T4 McU M SN g .
EXTI {55 ] L2 AE— 45 1/0 [, RTC [feP -t a2 g .
3.13 F il 5H4
3.13.1 NVIC

RE R E P WEEHEE NVIC) FIALFEZHZ B3 1 R B AHE, TH*B”TEELLE’JEPLMJEW Ruat
PR PR HOR S  R  TA  E BE L 4 TR AR Y I A S
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FUIGE DiRe 4
o 30 /NABEREE (AEHE 16 4 Cortex-MO 1)1 BT £k
o ANAIRAERITR WL (2 Frrh il se 20
o fIRHEIR H S A b b PR
o FHUEAE R
o RGEHIE ARSI
3.13.2 EXTI

IR LR A (EXTD ST BN D RISt [ cPu Sl AR R, [ s
25 i PRI SR, T Y R B S K

AR W/ A b R VR R T EC B, FKE EXTI 20 3 RS mT e EXTI (IR PTG EXTD Ffilk
I E EXTI CRRTRRIE SE EXTD

ATE EXTI R

o HERE BT/ T REIRARK .

o WAHERRETARE LT PBORE.

o AIHHILE B R W FEAE A AE B EXTI_SWIER o N A SRAR UL AR Bl o W7 /g 1F

52 EXTIRRE -

o CRH EFRflE.

o ATAEFEHUEL, H T AT B AR BE A A% o

o HRREFTAEFLIEEME T exT FWORAS, T XM P f .

EXTI B H 208 21 AW/ & rb i s 2 35 m] b 57 b7 A

3.14 MOSLETIH (IWDG)

WAL (1A S P BRI 40KHzZ (1) RC IR s SR (I Bl it — A 12 A7 Ak v Fe s A — > 8 fir
WP ias. 1% RCHRG as AL T Emtoh, FreleEnlfEE U~ BT, IWDG HI T £ A A 1) il i &=
PN RGBT B € I 2800 B TR PP 4R RN A B . BRI T, AR S B O B 2
BV AERBE, 12T AT DA R4S

JHILECE IWDG_WINR &7 748, IWDG m] LAETET M.

3.15 §OF 18 (WWDG)

W OETIRNEE — A 7 SR Ees . iz s T W B e iz ir iR, sBENET IR T R
Gi N AT A B BV A R R IEE, AT T U i A, 7R RS, %
AW & .

3.16 EN 2%

ZARY] MCU B E st e 8, ASNNEHER S, —NEAEN . eSSt E X
KR,
= 31 ERFEIEENX

RS | ERFRE | TEREE | TEREEAE b DMA a3 | i/ Hip

el 2R DR BR | FAAN | gmmE | me

B TIM1 16 fir W, R, B | 1165536 ZIIKIEEEY | A H 4 3
/R

3 A TIM2 32 fir W B, 8 | 1065536 ZIEIMEEEE | B T 4 ¥
/5

FRAL T A ©2023 RN T AL BGE B3 AR A B R AT 11
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RN R4
ERTEE | ERTEE | RS | rEEER ST DMA 25 | Wk Hip
i 2 DR ER | FEAN | pmnElE | s

TIM3 16 fir . R, | 1065536 ZMNIEEEE | A ¥ 4 c
/58
TIM14 16 fif Siehed 1165536 Z [MFMEEHEE | I oo 1 o
TIM15 16 fir W, R, B | 1165536 2R EEYE | A H 2 1
/R
TIM16 16 fif . . 3 | 1165536 X IMNMTEEE | H H 1 1
/58
TIM17 16 fif . . i3 | 1065536 X IMNMTEEE | B H 1 1
/%8
HoA TIM6 16 fif SEEpL 1165536 2 M LR | A oG o e
3.16.1 H 2 ER 2%

Z AR MCU B — A € I 38 TIM1L,

TIM1 2B I 2377 LL 24/ B 6 /Nl 00 =40 PWM KA 8%, I AT DAY /R 52 8 (03 FH 2 I 2. DA
ST R EE ] DA T

o HIAIIR

o L

o FAEPWM GAIFERH JXF AR D

o HRJkH

Forpr 3 ANEIE AN PWM B G FE AT B8 XA

EIE R BRI E N 16 ALEEACER BRI, u SRR E R SRR A MFE TR . BEN 16 A7 PWM KA
PRI, EgoE A A AT EES (07100%) . HIT5 38 FH 5 I 25 10 3 SR 45 R AR 4 ThRe AR I, TRk
TR 2 S I 2 T LAOE o I % B R Th R e I S P R R, SRR B R B e

TEWBAE T, THEES AT AR 4
3.16.2 i@ A i 28

ZZ 5 MCU B AL T AR 7SN B F eI 8% .

e TIM2 F1TIM3

TIM2 3 H 2 I 2838 T —A 32 A7 5 2 85 Has I /b o Aas fl— A 16 AL Fi s Biids . TIM3 il H 2 i 2%
HF—A 16 7 @B EI B /AR E A —A 16 A8 . TIM2 AT TIM3 i 4 MNhorEE. X
YU TE A TN A EE R . PWM B ER k ARE .

TIM2 A1 TIM3 38 FH 5E I 28 Al i 8 I 28 55 REThRE 5 TIML m gl e i 2 b 8] TAE, $RAtFE e
HEEEETNRE . TIM2 Al TIM3 2 0] P24 3007 ) DMA 53K . TIM2 A1 TIM3 RERSALFE IEZRE (ME&E) Fmias(s
T, WEEAEE 1 B 3 NERRNAR S i . IR, B v gk g .

e  TIM14

TIM14 8 eI 283 T — A~ 16 A H 2h S 8B I T H S Fl— AN 16 L2 T/ A g . TIM14 77— HLil e,
TSNS b . PwM BB B R ) . AR T, O S mT g 45 . TIM14 SR
£ DMA 53R,

FRAL T A ©2023 RN T AL BGE B3 AR A B R AT 12
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FUBLE DR 4

e TIM15. TIM16 Al TIM17

TIM15. TIM16 1 TIM17 J8 & I 2838 A 16 A H sh HE /8 i 5es, WHE —4 16 s
AidE. TIM15. TIM16 F1 TIM17 ¥ B AMGH . JEIX AR BORIASZ. DMA & SRAE I RE. TIM15 47 2 Nl
1, TIM16 1 TIM17 47 1 MMEIE. XCiEE A TR AR A A, pwMm B Tk e Ut o A2
BN, HUFEE I R4

3.16.3 ZEA e R 2%

PR — N FEAS 5 ) 2% TIM6,

FEACEI L B 16 TR, 16 MITAMSE, THEFEM TR, A RS TR E CPU I R
ok, SR DMA iR, TEIABIN T, iR AR 4 .
3.16.4 System Tick SEH 2%

System Tick JE N &% L H THAE RS, WAEA—MrdErebilot£ds. & B A LT Rk,
o 24 [ E S

o ENEINHE

o YIFEER N O I, BEFTAE— AN BRI R

o HIZRARIPPYE

3.17 DMA
HH] DMA (iff 5 HGEIE) W] LUE PAA A4S BIEAAAS . W BIEfdas . 7708 a8 2 vest i B 1L 4
DMA FE il & TR B 2o XA BE, sl ds e Blii et X, Jom i AR N

FANEIBEHEA T 1T/ DMA EKZ%, 7] DL Al R A EE . BELm K. AR
okt AN H bR bk A er DL s s ik H . DMA R EE /M. SPIL 12C. UART. ER#% TIMx Al

ADC %,

3.18 ADC

WE 14> 12 R RBE /B e dieds (ADC) i, HAA 21k 24 AMAMEREIEA 2 A P ARIEE . A Al
B A/D FA TR R EFh (BB MR T 34T, B RFEThRE, WIAE 2 AN, IRt
HEZANFAREE R, DU cPu BYGAE, 15 38 v B2 K (aik 16 An) Y830

e ADC I 4K 16MHz IFf, ADC ¥ # Z A4 1.14MSPS.
e ADC ¥ DMA #:1E.

o BN (TIM2/3/15) FlEFAEHIE R 2 (TIM1) P2 AE S nT DATE 9 5524823 ADC 1
JAshfi g%, Ul & A/D Bk,

3.18.1 S EHE
MBS EHEE (Vreen) 4 ADC BAE T — AR CEBEN HURHH
3.19 JR AR E

R NER 9 ML #eR i LKA, IRV HIA-40°C ~+105°C; A H R ESSE, JF Hi
il R A A -

3.20 A 4MEEE D (IRTIM)

%A MCU R T —NAMNEERD (RTIM). IRTIM FBECSZ4M LED i, AlseHlmfE g5 1)
fit. WAL IRTIM 220 3FECE TIM16 i8iE 1 (TIM16_0C1) % TIM17 i#i& 1 (TIM17_0C1), LI=A:4r

FRAL T A ©2023 RN T AL BGE B3 AR A B R AT 13
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FIUNBUES F e 4
HRIEFEAE S
H AL E TIM SRR AR, AT DL LD AR S DI RE -

3.21 12C B4R
ARG 24 12C BERBEED, WS TAE T ERAMBI, SORFUUR TR
o FRUEREEN (HR 100 kHz2)
o PUdFEEN (R 400 kHz)
o EPOEEIR (R 1 MH2)

12C B HSCRF 7 A28k 10 frhk, TART 7 AL AN SCREOUN M IE Tk 12 B0 N E T H# 1 CRC
KT IR o

12C #24t 7 SMBUS2.0 F1 PMBUSL.1 I8 4. ARP e /1. FEHLEENPML. {4 CRC (PEC) 4Efk/
IGHF . EEINFIGE . ALERT PRl 28,

12C B — AL T CPU I it b, X 12C FIZEHBHE DT LI M5 KL (Stop) REFMEEE MCU .

R 3-2 120 454
12C $514% 12¢c1/12C2
EVLN SV SCHF
ERRINS:M SCFF
T /PRI /R DA 3 SCHF
7/10 7 FHEAE SCHF
ARy SCHF
HE SCHF
I i 4 J SCHF
A AL SCHF
DMA &4 SCHF
Hr AL DU 2% SCHF
SMBUS2.0 SCHF
PMBUS1.1 YHE
A SCHF
ENEDIR SN SCHF

3.22 BHRPWREE (UART)

BAENEA 3 MBS RS (UART1/UART2/UART3), HiB{EZH %51k 8 Mbit/s. EHRt T 24k
PEARIEAS A0, PR XTI S A B . UART $2 00] L A DMA #5461 25
= 3-3 UART 434

UART 53 /45 1% UART1/UART2/UART3
a1 7/8/9 i

DMA 1&4i SCHF

ZAb IR A b&

FRLLR AP T IS S
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JIUNBTES Fr

e 4

3.23 BATAMEEED (SPI/12S)

A 2 S, BEHEREIE 18 Mbit/s, SRR EARIN. X TAIE N TiEE#RA. SPI
Al 3 AT Angs LAE 2R 8 B B UAR, MWiRIECE N 4 1 F 16 (LB .

< 3-4 SPI1 F SPI2 414

SPI 434 SP11/SP12
Tk CRC 4 SCHF
RX/TX FIFO T
NSS fk = SCHF
125 SCHF
TI A SCHF
DMA &4 SCHF

FRAE 128 #10 (5 sPl B SCRFUF AR B35 ks i, SCRFEUNEN TIEGEMER. 12s O m%E
MES L, TECEN 16, 24 8% 32 ffEH, 24t 16 78k 32 iR 0%, 128 B0 1 8 fi7 Al 4 s
LRVETI A L B N 8~192 kHz HIEZ ARSI o 4 TAE T L0, 128 B2 0] 4 SREEAIR 256 151

I B AN T

2= 3-5125

128 434 12S

XN T AR XFF
F AT E CHE
8 fL Al Y FEL LT o3 A 2 SCHF
K i T g SCHF
I A 1 T G A SCHE
12S P X
DMA 1&% X
IR SR AT e SCHF

3.24 RTC

RTC i —/MHAL K] BCD SERT 2%/ 0 8s . HEERMW T

o HPIATRAAS. £,
BERG+BEHO .

e /D (12 5224 k6 2O. BJL. H. B 808, &R NBCD (=

o HZNEEEAEH Ny 28, 29 (JHAE). 30 5 31 K.

o FIYRREN PP A M AT U AR ) fE

o IBITHTAYIE 1 3 32767 A RTC W gk, FT RTC 5 ER#HF.

o BUTICHEHREE R 0.95 ppm IR, DUAMEAT TSR B 2

o —ANBHBENCRING] T AT AR IR SRS o AT I B B AR, MCU AT AAE AL R
o ZERMEPRTIN: R A BGOSR ENE (50 Hz B 60 Hz) DA H RS .

3.25 DVSQ & Ep

FRyEAIFF 77 (Division and square root, DVSQ) 15 5.6 5 DL N
SCHF 32 AT 8 (SDIV) MRS k% (UDIV), S¥F 32 (T s B,
FE[R—I %Y, DVSQ THE B ITTA BE RN SCREBRIEAIT T is 5, B PI  H — AT
32 MRS/ T BBIRIEIE B ARG, AT [ SR A0 2O S8R 2AH S 1) a7 A7 4%

BT A ©2023 YIS R BRI KA R 2 7
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FUBLE DR 4
Prizis 53R moD #A4F .
KRS Iria s, w DUE B B s T T is 5.
WKL, BN B SE Rk 2 A .
32 BN )RR 4 s SR 5 A R T 2
SCHFIFRZE A M HY P

3.26 96 fif UID

96 RLAIF" MM — BRI (UID) FRR LIS % SR FAEE —BUZ RIS, AL FH R
ME— . B REEAE BOX A B BRI SIS R L, 1% 96 £ UID ATLLLLSY (8 f1). 5 (16 D)
wE AT (32 i) N7 EEEL. 96 fi7 UID IE& T

o FHSRIENFFIES (Bl USB 7R Il S Bk % Fo At 22 B .

o FRMENETD. EGEINTEI, Kt UID 580 IR R S0, $E RS 72 117 A e

I 22 4

o FHORBOE B AL B 2 R

3.27 R EEO

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

FRAL T A ©2023 RN T AL BGE B3 AR A B R AT 16
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JIUNBTES Fr

HUTERETR AR

4 S MEBETETR

4.1 B RAEXHEE

E?‘](‘?]j {é-/\ﬂ:_ _4ﬂ7‘/57ﬂf7/_7f7/é-

JEE:
IE T IFE A TEIZ BB, & R (F I8 1% (BRI = T 1E/ -

o DAEHIRABIEEESERK4-1 £FK4-3, B RABTEAEZH LK R,
o KANELIEHERAZEE T AJGEFMNTEF HIATSE 1%
4.1.1 tRFR B R
R 4-1 PR E4FE
= Fi::3u =/ME RAE BAL
Vop-Vss AN FE AL EE CEE Vooa AT Vop) -0.3 55 v
Vin 1 A i N -0.3 5.5
| Vssx = Vss| AN HE L 5| R TR Fe) i s 22 50 mV
4.1.2 tRFR SR
< 4-2 IRPR AR AR
= iR BAE Bl
Ivoo 221 Voo/Vooa FLRZR MR (HER LD (O 105 mA
Ivss 203 Ves 2R AL G HH LD @ 105
lio AERE /O FOgz I 5] I b i) tH ¥ B 30
AE3 1/O gz 5] b (R iz R 30
Iiny(piny (2) S E BN HL @) -5/+0
Zhin(pin) JrA 1/0 Az 51 B IR SN HL IR @) -25/+0

(1). ErBEREIR (Voo, Vooa) FIHh (Vss, Vssa) SIEIWATIRLEZERIN B RIFTERNNEB RS E.

(2). REFEANBERES TSR
(3). Vi >VDDE-J' ﬁ—AIEF'J/f)\EEmL, | VIN<VSSHT E_A}ihlf)\@/m., ENEREWN A ERITRETHE.
(4). HLA /o ORMEZNBRE, Siven RRAEAEBFANBRSREENBREIBIREIEZH,

4.1.3 HRIRIE B R E

3 4-3 IRPRIREFRIE
5 biz:puy &/IME BAE LR
Tste A IR Y ] -55 130 °C
T KA IR -45 110

WAL 5 ©2023 X

TR DN T RIS F 5 R A A PR 2
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MUBE

HUERESR bR

4.2 TESH
4.2.1 HEETEXRME

Ra-4HEETIERG
Faa=s ETpL w&/ME =AE Bir
frewk N AHB B Bl 64 MHz
frcke N #E APBL If 4 4 % 64
frcie N #E APB2 If 4 i % 64
Vop WUE TA/ER & 2.6 5.5 \Y,
Vppa (1) FER TAEfR & 2.6 5.5 \Y,
T TARRE -40 105 °C
(1). Vooa ATLA{EKTF Voo, f40: Voo=4.2V, Vopa=3.3V; Vop=3.3V, Vppa=2.6V.
4.2.2 {R BRI
%< 4-5 PVD #5014
He S e B®/ME ELRI(E BAE B
Vevd AT G R R 00 2% R I R T B | 4 v
(-40°C ~105°C) P44 2 255 259 2.65
EET VAR 2.94 3.00 3.05
EETOAY! 3.33 3.39 3.43
EETVA] 3.72 3.77 3.84
47 6 411 4.16 4.22
47 7 4.49 4.55 4.61
EETVA:S 4.86 491 5.04
4.2.3 b/ T B
x 4-6 L/ THEEMFN
s 2 £ =/ME ARG =AE B
Vpor/por 1) FTFeRELRE NG 1.67 1.92 2.30 \Y;
s n A 1.82 2.08 2.53 v
VPDRhyst PDR i [A] 150 160 160 mV
trsTTEMPO (2) XA - 2 ms
(1) PDR #A POR 1R 5425 Voo
(2) IHRIE.
4.2.4 NSHHE
= 47 ARSEHEHFM
s SH &4 =®/ME BRE BAE Bir
VREFINT NS #E L | -40~105°C 1.2 Vv

BT A ©2023 YIS R BRI KA R 2 7
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JIUNBTES Fr

HUERESR bR

4.2.5 TAEHFARE

= 4-8 TIEERRIFH

7S | B R 1 Vi=3. 3V V=5V =]
-40°C | 25°C | 105°C | -40°C | 25°C | 105°C fiz

run Run Ez{ SYSCLK= 64MHz; 6.86 7.31 7.43 6.91 7.39 | 7.54 mA

i LSI, PVD, H AN

BT A 10 BiC B v miBAS s

M Flash BX{H, Flash 280 2 4N454F

JA

SYSCLK= 8MHz; 1.41 1.46 1.59 1.41 1.49 | 159 | mA

e LS, PVD, H:AHMEEH;

Fr 10 Be & 9 miBAS s

M Flash BU{E, Flash 2HL 0 N5

L

SYSCLK= 40kHz; 063 | 0.68 0.8 064 | 068 | 083 | mA

FT A 10 BiC B v s B A s

ffifE LSI, PVD, AR

M Flash BUE, Flash 28 0 M54

JA.
Isleep1 | Sleep #5301 | SYSCLK= 64MHz; 3.45 3.71 3.90 3.49 3.78 | 3.91 mA

AHB/APB JT i ;

KW core B Ef, AT AMZ IR

BT 10 Bt B v B A s

RAM. AMEHHE R

IR ] 125 | 28 1.2 125 |28 |12 Ws
Isieep2 | Sleep #3 2 | SYSCLK= 8MHz; 1.01 1.05 1.21 1.03 1.08 | 1.2 mA

AHB/APB /3 ;

KW core I, B ARSI s

Fr 10 Be & 9 miBAS s

RAM. A EHHRE R EF

e il s 1] 6.5 6.5 6.6 6.5 6.5 | 6.6 us
Isieep3 | Sleep #E3 3 | SYSCLK=40kHz; 615 671 773 623 682 | 784 A

AHB/APB JT i ;

K core BF81, B AMA I

FTA 10 Bt B AR

RAM. FMEHHE R FF

e P[] 0.7 1.6 0.68 0.7 1.6 | 0.68 ms
Istop | Stop f&3{ Jii A core 44 {5 1k, HSIL HSE #R¥% | 119 128 162 123 132 | 260 PA

#wRM, SHRG&ITE, Frfaihx

KA

LDO LUIEH ThFER g 17

BT 10 it BN A

HZAFAF AR EE; CPUL RAM, 4

WHARE R

W g A 1] 18 30 19 18 30 19 us

BT A ©2023 YIS R BRI KA R 2 7
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WU F A MR R bR
s | ER i V=3. 3V V=5V B
-40°C | 25°C 105°C | -40°C | 25°C | 105°C f
Itpstop | LowPower BT A core Af &5 1L, HSI. HSE #&k¥% | 1.9 2.8 15 3.2 4.6 17.9 pA
Stop iz R, LSRG IR,
LDO LMEINFEREAT, Arf sk
KA 5
B 10 L B A B
& FAL A AREE; CPU. RAM. 4t
BRI R HF o
I JE P i) 220 240 220 220 240 | 220 us
4.2.6 SMEEE (HSE) BB
& 4-9 HSE BYpdFME
o= SH £ =/IME HAE BAE Bfr
fosc_in PR 7 I AT R 4 32 MHz
Rel!) S LR 2 MQ
Tstb (Hse) 2) R % 2% J2 Bh st [a] Vss< Vin< Vb 0.2 1.1 ms
C 77 B2 Bk 25 A R 12 pF
(Rs) HISERER BR LAY
Iop se> @) HSE %% %5 Dh#E 1E % T AE : Voo=3.3V, 365 HA
CL=12pF
(1) &IHRIE;
(2) Tsio ise 35 M HSE BEhB4 HFRE SRR 15 S HORTIE).
MCU PIEREERL T —A™ HSE TR AR R IR Ha G, 508 B AN RS HR 4 1 i B 1 11
fHSE
?L;t | oscIN 2
1 g |
_ |8MHziEYRRE BB
- e sl
| — {1
1 c T 0SC_oUT
4-1 HSE fa & IR SR AR5 FL B
MCU 37 FFilid OSC_IN BN —ANIEME S, 855 ZRW T,
= 4-10 SPEBETERE AT
He S 1 w=/ME sAE mAE B
fHsE_ext FH P AMR I g s 4 32 MHz
DuCy hse) @) hi 2= 45 55 %
(1) EIHRIE,
FRAL T A ©2023 RN T AL BGE B3 AR A B R AT 20
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MUBE

HUERESR bR

4.2.7 NERENE (HSD B gh4ei:

= 4-11 HS| B4t

55 S £t =/IME HRE BEAE B
frsi2) iNE2 PR 64 MHz
DuCy s M | =L 45 55 %
ACC Hsh) PR S G B P15t RCC_CR 2P A7 A v I -1 1 %
T.J KZHE Ta=-40 ~ +105°C 1.2 1.5
Tsth chsp (1) Y% 28 A B | Vss< VNS Voo 5 8 us
1]
Ioo cHsiy (1) PR35 2 Tt 8MHz, Vop=3.3V 160 195 A
(1) FIHRIE.
4.2.8 IR (LS B phasis
& 4-12 LS| B
5 2% &4 sIMVE HANE BAE B
fisi I 32 kHz
Towasy @ | TR 285 Bhinf ] Vss < Vin < Voo 20 60 s
looasn (B | R A IIFE 250 nA
(1) ®IHRIE.
4.2.9 PLL 51t
& 4-13 PLL £
5 2t &/ME HRE RAE | B
foum EIPNE R PR 2 80 MHz
LN R = 45 55 %
feu_our fi L BN A A 6 64 MHz
trock A B ] - 60 150 us
(1) ®IHRIE.
4.2.10 Flash 77 28 Rtk
& 4-14 Flash &4
= 2 &/MVE HANE BEAE Bl
TPrOG 5 NK ] 244 404 s
Terase T HERA I J) 100 200 ms
B BRI (A] 100 200 ms
IoopROG FHNHBI 8 mA
IooeRasE T/ P R LR 2 mA
IbDREAD L @25MHz 3 mA
Neno 5 100 Tk
tReT R R AT (1] 10 a

WAL T 5 ©2023

BRI RS Fr B AR WA A IR A F
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JIUNBTES Fr

HUERESR bR

4.2.11 10 By \ 5| e

= 4-15 10 MINSIBERIFE

s | B 1 B®/IME HAE =AE Bir
ViH PN Vop=3.3V 0.65*Vpp Y,
ViL T NG HE S Vop=3.3V 0.2*Vop Y,
Vihys BN = HLF Vop=3.3V 0.65*Vop Y
Vithys i NK P Vop=3.3V 0.2*Vop V
Vhys it B fod R 2% HL R GR | Vop=3.3V 0.2*Vop mV
it
likg H U L Vop=3.3V; 0<Vin<3.3V 10 nA
Vop=3.3V; ViN=5V 270 nA
Reu LhiHEE ViN=Vss 33 kQ
Rpp Nz HRE Vin=Vbp 33 kQ
Ciolt) I/O 5l 2 10 pF
(1) EIHRIE,
4.2.12 10 %y 5| s
= 4-16 10 5| s ER4FIE
s | B8 1 B®/IME HAE =AE Bir
Vor B LS 2.6V<Vop <55V 0.8*Vop v
Vou o U B 2.6V <Vop <5.5 V 0.2* Vop Y
4.2.13 NRST A& 44
NRST ‘E ISR T — /A Lhr Bl AN AT DU ATl FE i, 0 m] PLAREE RC HL o
= 4-17 NRST 5|BME@ N4
Hs SH =/ME ERIE =AE =K v2
TNoise ’ﬂi EE?%&@H% - 70 ns
4.2.14 TIM 8885
3= 4-18 TIM i@
Hs % =IME BAE Bfr
Fexr IR N R PR frimxci/2 MHz
1). iﬁi‘l’{%ﬂf, frmax = 64MHz
4.2.15 ADC i
#F 4-19 ADC it
I ETPED 5 =N gAY =K B
Vooa /;;é IFRI R B LR 2.6 5 55 v
VRerP EZ%EH L 2.6 5 5.5 \%
VREFN NS 0 0 0 \%
fanc ADC I Bl 0.3 16 28 MHz
WA BT A ©2023 IR YT A 5005 B B R & B BR A & 22




GO AR RESR bR
e Eiz:pu i & HAY =N B
fs (1) KRR fanc = 16 MHz 1.14 MHz
frric M) ARER fd g AR fapc = 16 MHz 941 kHz

17 Cycles
Vain L2 (N AR N B VRerN Vrerp \Y
Ram ) PPN BARWE 2% 3% 4-20 kQ
Rapc (M SKFETF 2 rfH 2 kQ
Canc @) AR 5 pF
Jitteranc ADC fih & bt 3l 1 Cycles
ts (@ KA ] fapc = 16 MHz 15 2395 Cycles
teony (1) R CRLAERAE | faoc = 16 MHz 14 252 Cycles

IR 12 R sy
(1) BIHRIE.
RAREINBEI R BT EAREHRE :
Ra < fapc % C,cu:(;>< In(2V+2) ~ Ranc
Hep, N (5#R) BUER 12.
RYFIRZEIRT 1/4LSB (Least Significant Bit, LSB).
&R 420 MNFEIHEKE (favc =16 MHz)
KHEEEHATs (Cycles) SKHERTE] ts (ps) BMABRMEXRE kQ)
15 0.09 0
7.5 0.47 7.66
13.5 0.84 15.39
28.5 1.78 34.71
41.5 2.59 51.46
55.5 3.47 69.49
715 4.47 90.10
2395 14.97 306.50
= 421 ADC KEE

(oacy ¥ MK &t HRE =N | B
ET B AR 0 SCLK = 64M, ADCCLK -4~1 LSB
EG W iRz ADC AZHE & Ik -2~
ED Fo MR @ -2~1
EL TG AR 226) 2~

(1). ET: BAFFAERE: LiRFEESEEGREMEBNEXRE.

(2). EO: WBBIRE: FE—REFREREEIRBBERZ BHRE.

(3). EG: EBHIRE (RE—RXEHRNEBEBESREERE LSB).

(4). ED: WPLMIRE: XRLESEELEZENRERRE.

(5). EL: BOLMIRE: HAXRETESASHEXE&ZBNRERRE.

HE:
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A

MBS A A PERETR bR
o ADC B itE/EEANEE EETE.

o ADC BESTIENE: MIBEFEFTEE (FEEHE) RUBAGIBILFALRE R, BAEE
BEFEIAE TS — RN TR LRI TIE AN /E . BN T ATRE N T3 B HIER 1R 5L
WM—TEHFEZIRE (58X,

o EHMRHIVooa FELESE R AT HK{ZELFHIADC 1£5E.
o HERTHAILER, KAEL~FIi.

LSB
EG
4095 —f—— -] 7——LI
4094 — 2l A
4093 |
|
, | (1) SehREE L
| (2) IRAREE R R 2k
6 | (3) SEPREEIRIAT =/ 28
53
5 |
4 |
|
3 |
) |
e 1 LSB IDEAL |
1 - | |
4 | >
VO [ T 1T 1T 17 1T 17T 17T 1T 1771 // 1T 1T 1T 1T 17T 171
ssA 1 2 3 4 5 6 7 4093 4094 4095 4096 Vooa

& 4-2 ADC ¥5EE4HME

Rapc!!) 126

I 1 PA WJ- e
VT
TCADC(1)
=

-
u |

VDD
% vy ST A7 ADCH e 52

4-3 ADC B RIEIEE
. Raoc Fl1 Caoc {8 ] ADC H511E 3% 4-19.

*  Coorasiic 55 T° PCB HIZY (LR TJ4%A0 PCB Al R ED L pad LA CKZ17 pF). DIAME &
S RARFEWANEE . N T IRANX— 5, N EIRD faoco
ADC FKFEMF) PCB Veitids: RN 2 & 5-1 3647 N 7 RIE ADC #HuHG B, 10 nF HELZS 284
fFHPEHRE, HFRAREFEIES A E.

B

FRAL T A ©2023 RN T AL BGE B3 AR A B R AT 24



&

FUBLE

HUERESR bR

4.2.16 B E LR E

® 4-22 RERRERTM

= S £ RME | BRE | RKE | B
T TR AR BRI M -20°C~80°C +5.2 °C

TS_CLK < 4MHz

-40°C~105°C +10

TS_CLK < 4MHz
Ten Ja it [A] 20°C 15 us
Ts TR RAFE I [R] FER 1 YRR A 32 cycle
Tcal TREHE I (7] SER 1 IR HE 29 cycle
PSRR LU HRE D H] EL 0.32 C/V
Avg_Slope R FEAL AR 2 1.81 LSB/°C
Istb_tv TR DI 0.065 0.146 26.51 nA
Istb_v A LI 0.254 0.689 87.33 nA
lact_v ICE IR D FE 95.59 124.0 453.3 nA
lact_Hv I, TG 0.468 0.731 1.200 mA

BT A ©2023 YIS R BRI KA R 2 7

25




&

MUBE Y H
5 BLAY B
5.1 FER{LE
VDDAIg,
VDDA VDDA
L ADC
L T PLL
10nF+1uF
L PVD
J
VSSA RC
VDD Vcorels}
VDD
T VDD
CPU
AEBF &S
PMU LDO BFINE
GAE=:)
5-1 EIRIEE
WA BT A ©2023 IR YT A 5005 B B R & B BR A & 26



&z

=3

F RS Fr 5| 5E L
»
6 5| & X
ZRHIG T E X T LQFPA4. LQFP32 B4, ATEANG T KM 5] Bz .
6.1 LQFP44 H}it
- 9
~ =z
= <
< =
> s 2
o ~ r o (<)) 00 ~ © n — @)
z z S 2 z z =z z z £ 3
£ £ B3 2 £ 2 253 3
2 2 38 9 5 & 8 F 3 2 I
[a [a om & a a. o a o [a ) [a
3] [=][=][=][=][=] [#] [#] [#] [s] [#]
( )
33 | PF7/AIN12
west [1] @ [32] pe7/
32 | PA13/SWDIO
PFO/OSC_IN [2] :|
PF1/0sC_OUT | 3 | [31] pant
ne 4] [30] PA10
VSS E E NC
<= LQFP44 [~
VDD E 27 | PA9
ne [ 8] 26 | PAS
PAO/AINO | 9| 25 ] P15
PAL/AINL [ 10 [ 24| PB14
PA2/AIN2 [ 11] B
23 | PB13
. J
=] [=] =] =] [=] [5] |=] [2] [=] [=] [#]
5 52 22 22 228 ¢
LN
<< < <C < < o om ~ o
o o a. o [a Y o a o —
o o
a.
6-1 LQFP44 £33 5| BIHES)
WA BT A ©2023 IR YT A 5005 B B R & B BR A & 27




A

4
3

5LHE X

(22}
N

6.3 FEEM 5 I X

LQFP32 $f3

NRST
PFO/OSC_IN
PF1/0SC_OUT
VSS

NC

VDD

NC

PAO/AINO

[=] [s] ][] [=][w] [~] []

E PB9/AIN23
31 | PB8/AIN22

30 | BOOTO/PF8/AIN21

29 | PF9/AIN20
28 | PB7/AIN19O
E PB6/AIN18

25 | pa/AINIE

LQFP32

N N N
B

N

(<] [=] [s] [=] =] [&] [=] [¥]

vDDA [ 9|
vssa [ 10 |
PAS/AINS [ 11 |
PAG/AING [ 12 |
PA7/AIN7 [ 13 |

PBO/AINS | 14

]

(]
o
=
<
~
—
o
o

PB2/AIN10| 16

PA14/SWCLK/AIN13

PA13/SWDIO

PA10
PA9
PAS8
PB15
PB14

PB13

6-2 LQFP32 45| BIHES

* 61 BHEMSIMENX

— —
3 ﬁ Bl GBS =B X5V i 5| IS A IhgE 5| BIRME AR Th RE
N N (ERLEEROATH
BE
1 1 NRST I/O FT) -
2 2 PFO/OSC_IN I/O - TIM14_CH1 EXTIO
(PFO) 12C1_SDA OSC_IN
HSE_CKI
3 3 PF1/0SC_OUT I/O - TIM3_CH1 EXTI1
(PF1) 12C1_SCL 0SC_OUT
CKI_6
4 - NC - - - -
5 4 VSS S - Hh
6 5 NC - - - -
7 6 VDD S - e YR

BT A ©2023 YIS R BRI KA R 2 7
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A

WU 51 e S
— —
3 ﬁ Bl SRR =EXIFVME | SIMERAIhEE S| BB AN T &
N Ny (EREBRININ
ok
Be
8 7 NC - - - -
9 8 PAO/AINO I/O FT TIM2_CH1_ETR EXTIO
(PAO) UART1_RX AINO
CKI_4
RTC_TAMP2
10 - PA1/AIN1 I/O FT CMO_TXEV EXTI1
(PA1) TIM2_CH2 AIN1
UART1_TX
TIM15_CHIN
11 - PA2/AIN2 I/O FT TIM15_CH1 EXTI2
(PA2) UART1_TX AIN2
TIM2_CH3
UART2_TX
12 9 VDDA S - R YR E
13 10 VSSA S - L
14 - PA3/AIN3 I/O FT TIM15_CH2 EXTI3
(PA3) UART1_RX AIN3
TIM2_CH4
UART2_RX
12C1_SCL
12C2_SCL
15 - PA4/AINA I/O FT SPI1_NSS EXTI4
(PA4) TIM14_CH1 AIN4
12C1_SDA CKI_1
12C2_SDA
16 11 PAS/AINS I/O FT SPI1_SCK EXTIS
(PAS) TIM2_CH1_ETR AIN5
12C1_SDA
UART1_TX
12C2_SDA
17 12 PAG/AING I/O FT SPI1_MISO EXTI6
(PAG) TIM3_CH1 AING
TIM1_BKIN
12C1_SCL
TIM16_CH1
CMO_TXEV
18 13 PA7/AIN7 I/O FT SPI1_MOSI EXTI7
(PA7) TIM3_CH2 AIN7
TIM1_CH1N RCC_MCO
IRTIM_IROUT
TIM14_CH1
TIM17_CH1
CMO_TXEV
RCC_MCO
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A

5LHE X

=
=
4
3

SIBRFR SRR ERIFFSVIE | SIMERINE 5| B N Th BE
(BRIERATH

ok
Be

Yrd401
¢€d401

19 | 14 | PBO/AIN8 1/0 FT CMO_TXEV EXTIO
(PBO) TIM3_CH3 AIN8
TIM1_CH2N
SPI1_NSS

20 |15 PB1/AIN9 1/0 FT TIM14_CH1 EXTIL
(PB1) TIM3_CH4 AIN9
TIM1_CH3N
SPI1_MOSI
SPI2_MOSI

21 | 16 | PB2/AIN10 1/0 T TIM1_ETR EXTI2
(PB2) SPI1_MISO AIN10
SPI2_MISO
12C1_SDA
12C2_SDA
12C2_SMBA

2 | - PB10/AIN11 1/0 FT SPI1_SCK EXTI10
(PB10) 12C1_SCL AIN11
TIM2_CH3
12C2_SCL

TIM1_CH3
SPI2_SCK

UART3_TX

23 |17 | PB13 1/0 T SPI1_SCK EXTI13
TIM1_CHIN
SPI2_MOSI
12C2_SCL

24 |18 | PBl4 1/0 T SPI1_MISO EXTI14
TIM15_CH1
TIM1_CH2N
TIM3_CH1
UART1_TX
12C2_SDA
SPI2_MISO

25 | 19 PB15 I/0 FT SPI1_MOSI EXTI15
TIM15_CH2 RTC_REFIN
TIM1_CH3N
TIM15_CH1N
UART1_RX
TIM2_CH1_ETR
SPI2_MOSI

26 |20 | PAS 1/0 FT RCC_MCO EXTIS
TIM3_CH1 RCC_MCO
TIM1_CH1
CMO_TXEV
IRTIM_IROUT

WA BT A ©2023 IR YT A 5005 B B R & B BR A & 30




A

4

5

5LHE X

Yrd401

¢€d401

SIBRFR
(EfLEEIATH

ok
Be

SRR

BB IFF OV

SIBVE FThEE

5| B N Th BE

SPI11_SCK
12C1_SDA
12C2_SDA

21

PAS

1/0

FT

TIM15_BKIN
UART1_TX
TIM1_CH2
SPI1_MISO
12C1_SCL
RCC_MCO
SPI2_MOSI
UART3_RX
12C2_SCL
TIM14_CH1

EXTIO
RCC_MCO

28

NC

29

NC

30

22

PA10

1/0

FT

TIM17_BKIN
UART1_RX
TIM1_CH3
SPI1_MOSI
12C1_SDA
TIM15_CH1
SPI2_SCK
UART3_TX
12C2_SDA

EXTI10

31

PA11l

1/0

FT

CMO_TXEV
UART1_TX
TIM1_CH4
TIM16_CH1
SPI1_MOSI
12C2_SCL
SPI2_MISO

EXTI11

32

23

PA13/SWDIO
(SwDIO)

1/0

FT

CMO_SWDIO
IRTIM_IROUT
TIM2_CH1_ETR
TIM17_CH1
SPI1_SCK
SPI2_MOSI
12C1_SCL
12C2_SCL

EXTI13
SWDIO
CKI_2

33

PF7/AIN12
(PF7)

1/0

FT

TIM1_CH2
12C1_SDA
12C2_SDA

EXTI7
AIN12

34

24

PA14/SWCLK/AIN13
(SWCLK)

I/0

FT

CMO_SWCLK
UART1_TX
TIM1_CH1

EXTI14
AIN13
SWCLK

BT A ©2023 YIS R BRI KA R 2 7




A

5LHE X

=
=
4
3

SIBRFR SRR ERIFFSVIE | SIMERINE 5| B N Th BE
(BRIERATH

&b
Be

Yrd401
¢€d401

12C1_SDA CKI_3
12C2_SDA

SPI2_MISO
UART3_TX
UART2_TX

35 |- PA15/AIN14 1/0 FT SPI1_NSS EXTI15
(PA15) UART1_RX AIN14
TIM2_CH1_ETR
CMO_TXEV
12C1_SCL
SPI2_MOSI
UART2_RX

36 | - PB3/AIN15 1/0 FT SPI1_SCK EXTI3
(PB3) CMO_TXEV AIN15
TIM2_CH2
SPI2_MISO
UART1_TX
12C1_SDA

RCC_MCO

37 |25 PB4/AIN16 1/0 FT SPI1_MISO EXTI4
(PB4) TIM3_CH1 AIN16
CMO_TXEV
TIM1_BKIN
IRTIM_IROUT
TIM17_BKIN
SPI2_SCK
12C1_SCL
RCC_MCO

38 |26 PB5/AIN17 1/0 FT SPI1_MOSI EXTIS
(PB5) TIM3_CH2 AIN17
TIM16_BKIN
12C1_SMBA
TIM1_CH1
SPI2_SCK
12C2_SCL
UART1_RX
UART2_RX
UART3_RX

39 |27 PB6/AIN18 1/0 FT UART1_TX EXTI6
(PB6) 12C1_SCL AIN18
TIM16_CH1N
TIM2_CH3
TIM3_CH1

40 28 PB7/AIN19 1/0 FT UART1_RX EXTI7
(PB7) 12C1_SDA AIN19
TIM17_CHIN

WA BT A ©2023 IR YT A 5005 B B R & B BR A & 32



A

FUGE B 51 X
2 | R | smawn SIMER" | RETHVEE | 3IWEMME 3| BIHI I Bt
i N (ERLEBRIATS
BE
TIM2_CH2
41 | 29 | PF9/AIN20 1/0 T TIM1_CH3 EXTIO
(PF9) TIM2_CH1_ETR AIN20
IRTIM_IROUT
42 | 30 | PF8/BOOTO/AIN21 | I/O T TIM1_CH2 EXTIS
(BOOTO) TIM14_CH1 AIN21
SPI2_SCK BOOTO
12C2_SCL
UART2_RX
UART3_TX
43 | 31 | PB8/AIN22 1/0 T TIM1_CH1 EXTIS
(PB8) 12C1_SCL AIN22
TIM16_CH1
UART2_TX
UART3_RX
44 | 32 | PB9/AIN23 /0 FT IRTIM_IROUT EXTIO
(PB9) 12C1_SDA AIN23
TIM17_CH1
CMO_TXEV
TIM1_CH4
SPI2_NSS

(1).
(2).

| RN, O FRTHML, /O RRMNML, s RRBEIRHE.

FT=five tolerant, 5V %,

i :

BRI, R EAEHME LR, ArE /0 BRI FEHA
SIBE LG, 1B82ZE 6.4 GIHEH (AF) ITpgEZE" .
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&z

=3

FUBE B 51 E X
6.4 SIEH (AF) IhRER
#* 62 5|HERThEE
5| BEp AFOQ AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10"AF14 AF15
PAO - - TIM2_CH1_ETR - UART1_RXW - - - - - - -
PA1 CMO_TXEV - TIM2_CH2 - UART1_TX® TIM15_CHIN - - - - - -
PA2 TIM15_CH1 UART1_TX TIM2_CH3 UART2_TX - - - - - - - -
PA3 TIM15_CH2 UART1_RX TIM2_CH4 UART2_RX - 12C1_scL® 12C2_SCL - - - - -
PA4 SPI1_NSS - - - TIM14_CH1 12C1_SDAW 12C2_SDA - - - - -
PAS5 SPI1_SCK - TIM2_CH1_ETR 12C1_SDA UART1_TX - 12C2_SDA - - - - -
PA6 SPI1_MISO TIM3_CH1 TIM1_BKIN 12C1_SCL - TIM16_CH1 CMO_TXEV - - - - -
PA7 SPI1_MOSI TIM3_CH2 TIM1_CHIN IRTIM_IROUT | TIM14_CH1 TIM17_CH1 CMO_TXEV | - - - - RCC_MCO
PA8 RCC_MCO TIM3_CH1 TIM1_CH1 CMO_TXEV IRTIM_IROUT SPI1_SCK 12C1_SDA 12C2_SDA - - - -
PA9 TIM15_BKIN UART1_TX TIM1_CH2 SPI1_MISO 12C1_SCL RCC_MCO SPI2_MOSI UART3_RX 12C2_SCL TIM14_CH1 - -
PA10 TIM17_BKIN UART1_RX TIM1_CH3 SPI1_MOSI 12C1_SDA TIM15_CH1 SPI2_SCK UART3_TX 12C2_SDA - - -
PA11 CMO_TXEV UART1_TX TIM1_CH4 TIM16_CH1 SPI1_MOSI 12C2_SCL SPI12_MISO - - - - -
PA13 CMO_SWDIO IRTIM_IROUT TIM2_CH1_ETR TIM17_CH1 SPI1_SCK SPI2_MOSI 12C1_SCL 12C2_SCL - - - -
PA14 CMO_SWCLK UART1_TX TIM1_CH1 12C1_SDA 12C2_SDA SPI2_MISO UART3_TX UART2_TX - - - -
PA15 SPI1_NSS UART1_RX TIM2_CH1_ETR CMO_TXEV 12C1_SCL SPI12_MOSI - UART2_RX - - - -
PBO CMO_TXEV TIM3_CH3 TIM1_CH2N SPI1_NSS - - - - - - - -
PB1 TIM14_CH1 TIM3_CH4 TIM1_CH3N SPI1_MOSI SPI2_MOSI - - - - - - -
PB2 TIM1_ETR - - SPI1_MISO SPI12_MISO 12C1_SDA 12C2_SDA - - - - 12C2_SMBA
PB3 SPI1_SCK CMO_TXEV TIM2_CH2 SPI2_MISO UART1_TX 12C1_SDA RCC_MCO - - - - -
PB4 SPI1_MISO TIM3_CH1 CMO_TXEV TIM1_BKIN IRTIM_IROUT TIM17_BKIN SPI2_SCK 12C1_SCL - - - RCC_MCO
PB5 SPI1_MOSI TIM3_CH2 TIM16_BKIN 12C1_SMBA TIM1_CH1 SPI2_SCK 12C2_SCL UART1_RX UART2_RX UART3_RX - -
PB6 UART1_TX 12C1_SCL TIM16_CHIN TIM2_CH3 TIM3_CH1 - - - - - - -
PB7 UART1_RX 12C1_SDA TIM17_CHIN TIM2_CH2 - - - - - - - -
PB8 TIM1_CH1 12C1_SCL TIM16_CH1 - - UART2_TX UART3_RX - - - - -
PB9 IRTIM_IROUT 12C1_SDA TIM17_CH1 CMO_TXEV TIM1_CH4 SPI2_NSS - - - - - -
W B BT F©2023 K YW OML O S K B R KA R A A 3 4




U g1 R
SI# | AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10™AF14 | AF15
PB10 | SPI1_SCK 12C1_SCL TIM2_CH3 12€2_SCL TIM1_CH3 SPI2_SCK UART3_TX - - - - -
PB13 SPI1_SCK - TIM1_CHIN SPI12_MOSI - 12C2_SCL - - - - - -
PB14 SPI1_MISO TIM15_CH1 TIM1_CH2N TIM3_CH1 UART1_TX 12C2_SDA SPI2_MISO - - - - -
PB15 SPI1_MOSI TIM15_CH2 TIM1_CH3N TIM15_CH1N UART1_RX TIM2_CH1_ETR SPI2_MOSI - - - - -
PFO TIM14_CH1 12C1_SDA - - - - - - - - _ _
PF1 TIM3_CH1 12C1_SCL - - - - - - - - _ _
PF7 TIM1_CH2 12C1_SDA 12C2_SDA - - - - - - - - -
PF8 TIM1_CH2 TIM14_CH1 SPI2_SCK 12C2_SCL UART2_RX UART3_TX - - - - - -
PF9 TIM1_CH3 TIM2_CH1_ETR IRTIM_IROUT - - - - - - - _ _
(1). BEHGEEE, UART1/2/3 HRTSEI RX A0 TX SIBIThAE E#R, 12C1/2 I ATSEIR SDA F0 SCL 5| BIThAE B #E.
fBL BT 402023 IR YW OML M A A BOR WE R A R A .




&z

=3
U He HEESH
)
7 HESH
7.1 BEE R~}
7.1.1 LQFP44 #H3&
LQFP44 A 10mm x10mm, 0.8mm [8) FF [r) 335 .
| ]
D1 A2
A3
AAEAARAARAR PasEs
-
= T ==
O] Tt o
N,
1] B 1
- BTM E—MARK i
Z—-91.80£0.70 0.70£0.05
== == I
TOP E-MARK |
O 7z—#1.80+0.10 0.10%D. ]
L] INDEX_#1.2( D
1] 11
[ 11 oy
THUFOUERAAE I mr L
=€l bl [$0.200 | &
sl WTH PLATING
5 ( V.
§ %
-q: : \\\\\\\\\\\\\\\//\/\’.:‘"\E
o BASE METAL
] SECTION A—A
LR
(L) 1]0.10]
7-1 LOFP44 R~
R 7-1 LOFP44 HERSTSH
o5 B{: mm BA{I: inches w
=/ME BRI BAE =/ME BRI(E RAE
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
b1 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 11.95 12.00 12.05 0.4705 0.4724 0.4744
D1 9.9 10.00 10.10 0.3898 0.3937 0.3976
E 11.95 12.00 12.05 0.4705 0.4724 0.4744
E1 9.90 10.00 10.10 0.3898 0.3937 0.3976
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WU Fr BB

= B{T: mm BA{I: inches w

&/ME #ANE RKE R/ME HAE BEXE
e 0.70 0.80 0.90 0.0276 0.0315 0.0354
H 11.09 11.13 11.17 0.4366 0.4382 0.4398
L 0.53 - 0.70 0.0209 - 0.0276
L1 - 1.00 - - 0.0394 -
R1 - 0.15 - - 0.0059 -
R2 - 0.13 - - 0.0051 -
0 0° 35° 7° 0.0079 - -
01 11° 12° 13° - - -
02 11° 12° 13° - - -

(1) BT HBMANBERNTNNERREZLESE, FREE/NESE 4 6.
7.1.2 LQFP32 #f3:

LQFP32 N 7mm x7mm, 0.8mm [A)FE 133,

. D A2
D1 42 _10.61BSC
HHHHHHH A |
o ' = |
[:]]: ZE—,;H%B':;SR#(D 0.i10£0.10 DEPTH :Uj
- -
| o 4 i
(
o () J; T 51& ) 1o
alililsizl= @

WITH PLATING
OM %ZASE METAL

SECTION A—A

A
0.25BSC
=
@—-L—
L

—
D

(L1

& 7-2 LQFP32 H Rt
% 7-2 LOFP32 $HEER~T&#

s B mm B{i: inches

=/IME HAE RAE =/ME HAE RAE
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

WA BT A ©2023 IR YT A 5005 B B R & B BR A & 37



WU Fr BB

= B{T: mm BA{I: inches w

&/ME HAE BAE R/ME HAE RAE
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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