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1.1 iR

A7 A PR AR ) Arm® Cortex®-MO WX I 32 ALzl 48, s LA al ik
96MHz, W& EE G, FEM 1O mwm OASMNEIEZRIMNE L. AP=REE 218 2
A~ 3Msps 1] 12 it ADC. 141~ DAC. 5N Eids. 4 NMaHBoRAE. 1/ 16 (s 2
& 1A 32 B ER & 31 16 AL EEAEM 4%, 24> 16 [y et a5 I Ehx
HEMEERED: LA 12C 80, 24 SPIE R 34~ UART #11.

Arefim R TAEHEEAN 2.0V ~ 5.5V, TAEREEE (FEEE) AV EILM -40°C ~
+105°C. W EZME H TAERB R IhFERN A R,

REEFRSMBACE, EEA MRS G T 2N G

o EARG. PSR, RIBE BRI RS

o [EITMFREL

o FHLIRZN AN 4 )

o [RIEHZNACHE T A

o TFFHZTHA

o TYRFEIEHI AR (PLC). AR AAR

o W RERANFIHINLLE

Ap= Rt LQFP64 . LQFP48. LQFP44. LQFP32 Al QFN48 )%

1.2 /= faid
o AEERS
— Arm® Cortex®-M0 32 o7 {2 thi| 22
- e LAEAR AT A 96MHz
— FUIRA Y 32 A fF Rk g
- TEPERRILES (32Bit)
- {5 (32Bit)
o IR
— ik 128KB [¥] Flash & Fr A7 fifi %
— 15 8KB SRAM
— Boot loader SZ£f /i Flash 7E£k R 4i4ufE (ISP)
o IR AR R YA B
- 2.0V ~ 5.5V {itH
— L/ E A7 (POR/PDR). ] 4 By & W 1 2% (PVD)
— HNEB 4 ~ 24MHz & SRR % 28
- WIRGH ) AR 8MHz =i RC 1R 4%
- WHEEZ R PLL e oA
— WK 40KHZz %% 2%
o fIKINFE
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- ZRMRIAERER, A5 HER (sleep). 1ML (stop) M HIEER (standby)
o 212 (IEEUE AR, 1/3uS FARET (] (215 16 ANMIEIE, 2 APy E N IEIE)
- ¥¥iH: 0 ~ VDDA
— SCRERFERS [0 7y Hr e it &
- 7 IR AR
- 7 L HEAE S
e 1/ DAC
- Al 1/~ OPA firt
o 5B LAY
o ANBHEBURE
e 1/ DMA i, 35 @iE
o WFFHIAMEALFE: Timer. ADC. UART. I2C. SPI
o %K 56 MUK 1/0 I I
- B 110 O] LABE 216 /> FR R
- P ¥ Nt VDD (55
o 10 MMEM A
- 216 £ 4 BIEE SRR EN 2%, A 4 38iE PWM i, DURBEX AR i s s
1EThRE
- 1/M16 AridE A e i 25 A0 1432 A@E e 28, A =ik 4 AN IRt A, TT
T IR £l fE 5
— 216 P EEAER Y, AL AN R A LR L E AN, FEIX AR, B
ik,
- 1/ 16 A Es, A 1 AN SR A H L
- 2NET RS O A )
— 1> Systick jER #%: 24147 5k B TH AR
U
- BTN (SWD)
o Zik 6 MTFAMEAEN
- 3/ UART #0
-1/ 12C 1
- 2/SPIEEH (24128 #1D)
e 96 L TME— ID (UID)
e XU LQFP64 . LQFP48. LQFP44. LQFP32 fll QFN48 Fi3
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®1LITWER

AR i B

2.1 BEFHF
2.1L.11TEER

RS MM32SPIN0280 MM32SPIN0280 | MM32SPIN0280 | MM32SPIN0280
AMEHEEO D4PV DAPV D6PV/D6QV D7PV
CPU #ii 96MHZ
NTE KB 128 128 128 128
SRAM KB 8 8 8 8
i (16 bit) 1 1 1 1
Enf | A (32 bit) 1 1 1 1
% HoA 3 3 3 3
S 2 2 2 2
s UART 3 3 3 3
gg 12C 1 1 1 1
SPI/12S 2 2 2 2
GPIO i A% 28 37 41 57
12 AN 2 2 2 2
(1A —
ADC JBIEEL 12 15 17 17
A&
BIK 2
TAEHE 2.0V~5.5V
LA -40°C ~ +105°C
e LQFP32 LQFP44 '-SFFl\F; j’g’ LOFP64
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2.1.2 22E]l

2 EIFRiR
LQFP £ E[l /R4

&3 MM32

NPINOZ2&0D 7PV
XXXXXXXr

Pin1 index >. yywuw

B 1 LQFP Al QFN 33 £ ENkRiR K

LQFP 3 e — M AET0 = A G N 22 B0

MM32

SPIN0280D7PV

XXXXXXXr

yyww

% — 47N MM32Logo A= b &R, =47 rRES A S, HI0THeyy
R HIAGRAD ARGy, ww fR3 H g i v 1 JE
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2.1.3 RGFHEH

Cortex-MO0
DMA (NVIC/SWD) 128KB 8KB
5CH 96MHz Flash SRAM

L

M

S

Bus Matrix
S
AW DIV ar
32bit CZD C:D GPIO
FWROOT |1
PLL = . Power Management
HSI 8MHz s VDISB %?;/;g.sv
HSE 4~24MHz :
LS| 40KHz RCC K== CRC PVD
AHB-APB N N AHB-APB
APB2 ¢ ;{é“ = APB1
Jk 75
TIM1,8
192MHz max. [V | SYSCFG CRs ( ——N PWR
TIM14  K— K——)| DBG = TIM2,3
TIM16,17 K== (== oo BKP  K—=)| K== UART2
SPI1 < >x< > PWM WWDG < >x< > UART3
UART1 K== WDG K——=3K——  SPI2
2 DAC g N
ADCT2 opn (K== I2c1
Mepe > i
K——=) CSM

OPA1,2,3,4 K——

COMP1,2,

345 K=

EXTI C:%Z

DS_MM32SPIN0280_ver1.05

K 2 FEHAE R

9/73


http://www.mm32mcu.com/

TS 1 1]

2.2 ThEevi e

2.2.1 ARf A

Arm® ff] Cortex®-MO0 4b3f 23 2 fof — IR A Arm 228, BO8SEH MCU I
TR TSR & 4000 51 I . FRIRIK R DIFE, [N SR dt sl
P B AN S B I r T 2R G

Arm® 1] Cortex®-MO /& 32 fiif] RISC AbFEZS, HRALFAMICIDRER, AlE 8 Ml
16 PL RS IAAE 2 18] R E T Arm A D R RE

AP AN A E R Arm &0, BT SPTE R Arm RN .

2.2.2 BT

MM32SPIN0280 K HI# [ sl 24K, AR 451> AHB 3:41: CPU A1 DMA, =
A MG B L SRAM. INFEFER%. AHB B2k (5 AHB £ APB fS 2645 ) DL IR
1E APB S I A M 4 o

RYUEEIER CPU WAL AHERE, AR EHE L r{EH . CPU A DMA R
THLIRB L, BH P CPU W ZA DMA Z [R5 ) .

DMA LA ER: DMA RLEAIHERE, ATk 2UEE A4 i fE A, S AR b
% L/l DMA ZIMHL SRAM, [NAEFIERAE APB £k 1 1% F i i 1 ] 42 1 o

BERSEFERE A AHB HEEGERE, —A AHB LRI M2 APB 4k, 24 CPU
KRR DMA 2 [Fl G SR, B Mk Thae. AHB SZkmsh% (RCC,

HWDIV, GPIO #l CRC) ifiid AHB FIKAERE S R4t ik, /£ APB #ll AHB A&t
e laiERET AHB2APB b7 8di s e . 24 APB 277 dnidkAT 8 2 16 AL i1,
APB £ H Bl vi ik 32 7, [AIFE), AHB2APB #rtbH & H ah#h 5 Thik .

2.2.3 Tl s g
K 2 A UR
BER £ REA = NN HhEE
FIMFIEiESE, ROTFiEee
0x0000 0000 - 0x0001 FFFF 128 KB 22 SRAM B BOOT
ECE
0x0002 0000 - 0x07FF FFFF ~128 MB Reserved
0x0800 0000 - 0x0801 FFFF 128 KB Main Flash memory
0x0802 0000 - Ox1FFD FFFF ~256 MB Reserved
FLASH Ox1FFE 0000 - Ox1FFE O1FF 0.5 KB Reserved
Ox1FFE 0200 - Ox1FFE OFFF 3 KB Reserved
Ox1FFE 1000 - Ox1FFE 1BFF 3 KB Reserved
Ox1FFE 1CO00 - Ox1FFF F3FF ~256 MB Reserved
Ox1FFF F400 - Ox1FFF F7FF 1 KB System memory
Ox1FFF F800 - Ox1FFF F80F 16 B Option bytes
Ox1FFF F810 - Ox1FFF FFFF ~2 KB Reserved
SRAM 0x2000 0000 - 0x2000 1FFF 8 KB SRAM
0x2000 2000 - 0x2000 2FFF 4 KB Reserved
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B £ REA 5 PN shit
0x2000 4000 - 0x2FFF FFFF ~512MB Reserved
0x4000 0000 - 0x4000 03FF 1KB TIM2
0x4000 0400 - 0x4000 07FF 1KB TIM3
0x4000 0800 - 0x4000 OBFF 8 KB Reserved
0x4000 2800 - 0x4000 2BFF 1KB BKP
0x4000 2C00 - 0x4000 2FFF 1KB WWDG
0x4000 3000 - 0x4000 33FF 1KB IWDG
0x4000 3400 - 0x4000 37FF 1KB Reserved
0x4000 3800 - 0x4000 3BFF 1KB SPI2
0x4000 4000 - 0x4000 43FF 1KB Reserved
0x4000 4400 - 0x4000 47FF 1KB UART2

APB1 0x4000 4800 - 0x4000 4BFF 3KB UART3
0x4000 5400 - 0x4000 57FF 1KB 12C1
0x4000 5800 - 0x4000 5BFF 1KB Reserved
0x4000 5C00 - 0x4000 5FFF 1KB Reserved
0x4000 6000 - 0x4000 63FF 1KB Reserved
0x4000 6400 - 0x4000 67FF 1KB Reserved
0x4000 6800 - 0x4000 6BFF 1KB CSM
0x4000 6C00 - 0x4000 6FFF 1KB Reserved
0x4000 7000 - 0x4000 73FF 1KB PWR
0x4000 7400 - 0x4000 77FF 1KB DAC
0x4000 7400 - 0x4000 FFFF 34 KB Reserved
0x4001 0000 - 0x4001 03FF 1KB SYSCFG
0x4001 0400 - 0x4001 07FF 1KB EXTI
0x4001 0800 - 0x4001 OBFF 1KB TIM8
0x4001 0COO0 - 0x4001 23FF 6 KB Reserved
0x4001 2400 - 0x4001 27FF 1KB ADC1
0x4001 2800 - 0x4001 2BFF 1KB ADC2
0x4001 2C00 - 0x4001 2FFF 1KB TIM1
0x4001 3000 - 0x4001 33FF 1KB SPI1
0x4001 3400 - 0x4001 37FF 1KB DBGMCU

APB2 0x4001 3800 - 0x4001 3BFF 1KB UART1
0x4001 3CO00 - 0x4001 3FFF 1KB COMP1~5/0PAMP1~4
0x4001 4000 - 0x4001 43FF 1KB TIM14
0x4001 4400 - 0x4001 47FF 1 KB TIM16
0x4001 4800 - 0x4001 4BFF 1KB TIM17
0x4001 4CFF - 0x4001 5FFF 5 KB Reserved
0x4001 6000 - 0x4001 63FF 1 KB Reserved
0x4001 6400 - 0x4001 67FF 1KB PWM
0x4001 6800 - 0x4001 7FFF 6 KB Reserved
0x4002 0000 - 0x4002 03FF 1KB DMA
0x4002 0400 - 0x4002 OFFF 3 KB Reserved

AHB 0x4002 1000 - 0x4002 13FF 1KB RCC
0x4002 1400 - 0x4002 1FFF 3 KB Reserved
0x4002 2000 - 0x4002 23FF 1KB Flash #:1
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554 SRk E KA FhBt
0x4002 2400 - 0x4002 2FFF 3 KB Reserved
0x4002 3000 - 0x4002 33FF 1KB CRC
0x4002 3400 - 0x4002 5FFF 11 KB Reserved
0x4002 6000 - 0x4002 63FF 1KB Reserved
0x4002 6400 - 0x4002 FFFF 35 KB Reserved
0x4003 0000 - 0x4003 03FF 1KB HWDIV
0x4003 0400 - 0x4003 07FF 1KB HWSQRT
0x4003 0800 - 0x47FF FFFF ~128MB Reserved
0x4800 0000 - 0x4800 03FF 1KB GPIOA
0x4800 0400 - 0x4800 07FF 1KB GPIOB
0x4800 0800 - 0x4800 OBFF 1KB GPIOC
0x4800 0CO00 - 0x4800 OFFF 1KB GPIOD
0x4800 1000 - OX5FFF FFFF ~384MB Reserved

2.2.4 N & Flash
Kk 128KB [¥N & Flash, TR F G .

2.2.5 N & SRAM
K 8KB HIN B SRAM.

2.2.6 BRI A& FriEdl 2 NVIC

A= E RER R W RS, R E 2 AN Bl bEE  (ANEHE 16
A~ Cortex®-MO FIHIkZk)  Fl 4 NaTgmFRit et .
o EHA NVIC BENEIA B ZER (1) Wi 97 b B
o RN I HhE B BN R

o LA NVIC B

o YRR F AL BE

o KLEHEBG R PR A S g b B

o CHFh R EEEREThAE

o HINMRFA TR

o WHREIN HENKE, TLHEAIMES T
TZAFER LA /N () HR T A SR HR At R () AR IR B Th RE .

2.2.7 A W SR I A8 EXTI

N e T R A 2 AN I S, B TR3RSR B 10 31 P AR Ak, HE i
e WSS R . T 10 ST LLEERER) 16 NS Lk . AN b 2 2
SEHF, EUR A AR (TR, RRIREGAT) « —AMERIRS AT
SRS RITE BT SRR A

EXTI a] DU I 2 kb 56 52 /N T P9 35 AHB Sz 2R B 8 i 391 1) H AR 4L o

2.2.8 401 3 3
SHHBERR RGN B, TEEALE, M MBI 8 MHz 3R % 3E N BHAI &
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SR Bl B JE AL IR RRAE P ANER I 4 - 24 MHz I BRIR . 24 W00 B AR e R0, &
Giox QSR MBI SR R, SCH PLL, BT AL N FRIIR G & . Buit, R AERE
TRIRI A5G, 2 A0 L) R T K

e Rgd, RS MS~4 AHB M4k, Eid APB (APB1 il APB2) 4
FIRTBh . Horh AHB A E APB s 28 (K I Bh i i vl 1A 96 MHz. Ik 28 46 1R B b A 4

THEFR.

AHB
TCKL] Peripheral
Peripheral Clock Enable Clocks
/4 o SysTick
HSI HSI " Clock
12CLCKINT | L
z o FCLK Cortex
¥ Free-running clock
APB1 APBL
| Prescaler Peripherals
/1,2,4,8,16 Peripheral Clock Enable Clock
DM
PLLSRC DN SW
SPI1_CKINL] DP
1 AHB If (APB1 Prescaler=1) x 1 4_D_'AP81 Timer
PLLCLK SYSCLK Clock
PLL Prescaler/_ else x2 Peripheral
HSE 1,2,4..512 Clock Enable
S| |
DAC Prescaler
L 1MHz@IMSPS
/2,4,6,8",256 DACCLK
css
PLLXTPRE APB2 APB2
Peripherals
0sC OuT = H Prescaler Peripheral Clock Enable —D—’Clock
_ E:Hssosc 3 /1,2,4,8,16
o ,2,4,8,
0SC_IN 4-24 MHz 2
/2 =
o) If (APB2 Prescaler=1) x 1 APB2 Timer Clock
8 else X2 Exclude Tim.Adv
& Peripheral
2 Clock Enable
2 Max-F 48 MHz
ax-Freq =
LSl » IWDG Clock | ADC Prescaler d ADC3M Clock
40kHz /2,3,4.. 17 (e (BRN)
/2,3,4...65(£:HE)
1. Z4AHBA 4 HAPB2 A 7343
T 2] SE I 2% Rk =AHB_CLK=APB2_CLK Tim1/8
2. *4AHB S} 4 HAPB2 A7) 45 F——>Clock
2T I 25 B =AHB_CLKx2=APB2_CLKx2 Peripheral
3. 4AHBAN 5 H.APB2 4345 Clock Enable
el 2 S I I =APB2_CLK X2
4. {AHBAM I EHLAPB2 431
MCOPRE(3:0] PLLCLK IR E I N B=APB2_CLKx4
Main [€——— HSI
Clock Output | /1,2,4, l€—— HsE
McoL[j« 8,16,64,12
s—0,0%, |€¢———— SYSCLK R
8,256,512 L Legend:
< HSE = high-speed external clock signal
MCO[2:0] HSI = high-speed internal clock signal

LSI = low-speed internal clock signal

3 I B
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A L]

R 3 RIFERR A1

2.2.9 JA3h# X Boot Modes
TEfEEhRF, 83T BOOTO 3] JHIA BOOT o7 0] DAL 35 = i 5 Shas = i i) —Fibr .
e M N Flash 5z

o MNARGFMHXIEE)
e MHAW SRAM B3}

Bootloader f2/E i T R G X« MRS 1EM# X )5 5 Bootloader 2 J5, T
UARTL %f B N FLASH H#i 4 ft .

2.2.10 it H77 % Power Supply Schemes

e Vpp=2.0V ~5.5V: it Vop 5l N /O 5l EIFI P EBIA T 8L .

e Vppa=2.0V ~55V: HADC. EAfEH. IR PLL FIELR 24t . Vopa
I Vssa AT LAZ3 742 2] Vop MVss, HATLLFMALH (AR5 Voo MVss —F0

2.2.11 e 515 2% Power Supply Supervisors

AP N T EHRE AL (POR) / #HLE A (PDR) HLEE, 1ZHERIAZALT TARIR

&, RIERGMEHE 2.0V B TAE; 24 Voo KT EMBE (Veor/Veor) BT, EH 28

T EADRES, AL A S AL ik

B IR A — AT YRR HE M ES (PVD), ‘& M54 Voo/Vooa i L3 5 BI1E Vewo L

B, 2 Voo {16 T T B Vewo 224, o7 AL TR A LK th 5 5 B st

g N Z e, PVD iR Bl P I E .

2.2.12 K L4 Voltage Regulator

i AR RS R P g S0 8 i I P BN B A P AR R R . AT E S B
ALJa I Bl AL T TR .

2.2.13 KRR Low Power Mode
PR SRR TR, AT DATEERAKTHAE . 558 sl 6] A0 25 e R Sf44- 2 [A) 35 3 B¢
P

::}
stLoveE | e e
t i 7§ A : iig
=30 HA IREEFS T — i:ﬁ;’f'lllﬂg E‘J; - I=E0]
W"ﬁ] L
B
WFI (Wait
f F—rhl CPU . IR RThekes
EERiEt or {E—rhir PU BYhK %ﬁﬂj‘ff 5
Interrupt) XS ELtERT A Ry, 7S
(Sleep ] ) 7o FF
Mode) WFE (Wait ADC B§hFss 1 SRAM B9
for MERAEEE{4 M) NERF
Event)
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A L]

;|
¥} 1.5V EBiE A YRS 1ERS
s * 5 H‘ £3 S i ==
&t HA IRERAS P tﬁ;ﬂlﬂg f - £ 3=l
suum ™
B
LPDS f5i7; i T =)
M| e st 5tseR] SRAM | 0 RS
o . | SLEEPDE - . e AERRY
=ER N BB SRR ik RS HRE, Fr on
sop | T m) oo st BrosNgEgEE | OO A
WFI & ) ¥ - BRELIEHNIR
Mode) [ =1k
WFE; =
PDDS
IREE \I;LPDS BN ESAERT
*’;;m “{ﬁ_ E— 3BT (2251 5778570 SRAM ’*T:E ;qu
~ ’ S ERthg HORELE, BT -
(DeepSt | SLEEPDE N FF i GPIO RMiZi%
] o | B WG S RS | o
P ‘L'\ il FRFEfER 1.5V | PLL. HSI =1k =
Mode) WFI &, &
wee BIRBESER | I HSE f9
' EHEXT S S
Z57788F0 SRAM
PDDS N
. WKUP 3|, AFSESSIES
L ' NRST 5|#i_EAI5h &£, FrERIIME
SLEEPDE
(Standby #mEN. IWDG & AEhEbf=LE, 1R
EP {Z; N x
Mode) . iz FEEATORE
WFI 8
v
WFE;
B HRAR 2
TEREIRALZS, R CPUF1L, FrE 4N AL T TARERA F: A 78 K A v Wi /S 44 ) ne it
CPU.
fEHUBR

DS_MM32SPIN0280_ver1.05

TELRFF SRAM FIZFAE#E N AN ZRIEIL T, AFHUBLCRT LUE BIBAR 0 FL e FE -
FEAFHUEECR, HSI R 4 A1 HSE @Ry #s4 0 Fo mT LLid i AT — ic B Ak

EXTI {5 5 a2 M HLBCh e lig, EXTI S5 T LUE 16 MM 110 12
—. PVD ¥t R B 5 .

FREEIRA

SRS — 2, (HEEUEE 2 AR BT AE -

FERLEER

AN AT T2 R G I B IR e . 1R TE CPU IR BEAR AR 2 D% A LS 1815 28

PERETA ) 1.5V 32 A L X S Wi FF . PLL HSI A1 HSE 48 3% 28 8 C HA, wf LA
I WKUP 51 ETHE . NRST 51 IAMER AL, IWDG A7 Mkl 58 & 1 14 &
I 2RI I A, SRAM FIZFAF2R N A R 0. HA & I 35 A7 2 RIRR AL Lt
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HERFOEHL

2.2.14 T F kR HWDIV
PR AE IR T, B A BI AT S B8 B/ 510 32 M BRI 8. R
VEAE— e R ) R PR A

2.2.15 I 77 HSQRT
BELFFF 5 B0 3 32 R BB 5.

2.2.16 DMA
RGN 5 #E ) DMA R LUE BAF B 45 B & 0 Bl o AT A7 fil 45 21 10 45 (1 4L
Pttt DMA P85 SCRF AR S ob XV B, 38 o 1 45 il AL B IA 2 o X &5 R It
F =

TAETEAA LT DMA BRIZH,  [FIN AT DA Pr ok RN ilIE s Ak
FE AR AU 1R A bt 1 T DL I8 I A B

DMA T LA T EEEM4ME, 10 UART. 12C. SPI. ADC FliE /35 A/ i 2 3 ) 58 I
#& TIMX,

2.2.17 EWZAIE M) TIM & WDG

PRS2 ANEGEI S, 2 N ER 8L, 3 ANEACER . L& 2 ANE e R
SR L ARG ERT S, R T s S A SRR A S e 5
(R R

% 4 TR IR
SER SRR B | HHEBRAWR | HHRERAR | BHFERY |DMABRER| BIHBEE | TG
SR
" TIM1 /TIM8 N B B 1 ~ 65536 2 [f] 4
P 16 fir BEGEE | S S Gl Gl
TIM2 32 f jﬁiﬁE'ﬁ‘ﬁﬁ‘1~655362,l‘ﬁﬂ H I
@ W | R K 4
.\ B . |1 ~ 65536 2 ]
TIM3 16 i MBI | TR RO f 4 £
TIM14/TIM16 1 ~ 65536 2 i
A /TIM17 16 fiz = IR R BH f x x
R R E I 23 (TIM1 / TIM8)

A ER AR 16 iS4 NILLBOEIE DU =M TEAN PWM AR SR
R e RAMEXEARIAN PWM i, 80 DA s BAE A e 5. 1Y
NPT A ETE A AR T

DS_MM32SPIN0280_ver1.05
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FE i BH
o HNFHIR
o HHELEL
o FEEPWM GAZEH O RD
o HAJKIPARH
FLE A 16 738 FH i 880, B TIM2 i 28 R M F I hae. BLE N 16 A2 PWM
RN, BHRAL2EHEES (0 ~ 100%).

EVRBEECN, TR T LABAR S, AN PWM St Ak b, DT D) 7 Eh 3 iy
Pzl I 55

RZIhEEHR S IEA M TIM B 250 IE), RS A IF), DRk pa 42 ) g i 8 7 LA
I I AR TN S TIM s I 2 P R, SR ALIRDD SR AR B Th At

1 FH 2 i 2% (TIMX)

PN E T 208 4 AN ERPIEATHEAER S (TIM2, TIM3) o @R &A —1

16/32 AL E S INEGEINE IR T EEE . — A 16 FLAT SRS Fl 4 AN oL EIE, &
ANEIEHETT T RAIR frd . PWM AT ks =

AR 4% _32 41
SEIS 87—~ 32 A (1 A s BGE nAd w5 . —A> 16 SZRIT T AEs Al 4 A phor
(R, AEASEEES AT TR Wl . PWM R kb B U

EH e 8816 AL

RN ERE —A 16 A28 A S inas st Eds . —A 16 Ao sds A 4 4
MOT B, FEANEEE T TR Fh . PWM ATk 2 e
EANE R IE I i I AR DD Re S i A e AL R AR, SR At [ED B R R T
fe. TERRRIR T, VRSB AT DA S . F B E R S EE ] TR PWM
Hio REASTERT 8 #A I DMA 3R HLH -

22§

X E I 2SR RE S AL PRI B R 2 M5 5, WAEALFE 1 ~ 4 DNE RAL IS I E 5
Ho BN ERSE PWM it sl /F S ) B [a] 36 i

EAEH R (TIM14/ TIM16 / TIM17)
SE AR FET — A 16 7 (5 B 3 BT SR A — A 16 AT T See . 78R
T, T AR

MLE 1M (IWDG)

WL TIRRIET— A 12 R SR — A 8 BT B, o Ao
HHSTH AOKHZ BRSSP . BRI MRS S90S TR B, BT LLE TiE AT T
P HURIRHUREZ . e T DA FFI7E 28 45 2 1 RIS 52 R0 M6 A ZR S A — A B 2 e
L P AR 5 B . S5t 904 T LA B B T A B0 110 7E
R R, RO A DL 4

HOE1f(WWDG)
WHEITNE—A 7 AR Eds, Rl E R E HigtT. B DY sE
IR FERE NSRS BN RS B BRI, HAA W o6
AT, TR T DR .
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FkE 1t B
RYGiInTE R4 (Systick)
XA ER 38 2T H T SEmE RS, Wl Y — MrdERidaot 28 . e BEA MR
EREEE
o 240iHyIRIEH A
o HINEINIFIIAEE
o YHEER N OB R ;= AE— AN W] B R 4R
o TIZMFEIT PR
2.2.18 ki 58 L% PWM
PWM #2 il B i v 20€ I 88 TIM Fa tH (%) PWM R, AR oS8 07 IR L Lis
B, ZME R S Rl (auto phase mask) , HLJRAME (Current
Compensation) FIH RS (Current Protection) IffE.

2.2.19 & o fFes
S FAFIIE 20 A 16 BRI E ARS8, AT FHSRAZGE P R AR B0 . MBI 7E 4 4
W, M RGERAHUBN TR, ARG E Mk BIEE A, TR S

AW

£7

2.2.20 GPIO

A GPIO 5| I#R AT LAl e B i (HE BTN « N GiFEORA B hr ek
T w2 MR TR . 230 GPIO 5 JHI#8-5 % 7 s A 4L i &AM L .
EFERFEOR, /O IR ANE T AE AT LLE — M E R EBE,  DABE S i A
BN /O HFIids.

2.2.21 WA F DU A UART
UART #0305 LIN EMIhfE. 324 1SO7816 Hit R, UART 42 113 H 4 i %k
WK ER NS A, 6. 7 5. 817, 9 MiAACE.

BB UART 2 O #50T LA#E ] DMA #:1E.

2.2.22 12C M4
12C MR RENS TAET 2 F RIS MR, SCREFRUE R DR 2

12C #2030 FF 7 ek 10 A7 3k

2.2.23 SPI #11
SPI 17 Mk F RN F, AR B RN 1 ~ 32 fir. FRNT SPI S Hie A 47
% 24 MHz, ML T 32 i KB £ 3% 12 MHz.

BB H SPI #2 O #5 0] LAM#E ] DMA #4E.

2.2.2412S #11

5 SPIFtHI=AVE, SCREEXULIEE (DURBPLEEESL) » SCRFEBRIF B R
B, RABEUT RN EAR S (AL, ST A EilibR S CEMMABL) Az
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FHAE 15 B
W R AR R i AR & (UML)
8 A Yu e L ME T M as, DIk RS 103 WURAE AR (8KHZz F| 192KHZ)

AT LU 16 7. 24 fr8Y 32 47, #dmamifE ey 16 A2 (16 ArEdEmid =k 32
7 (16 fi7. 24 fi7. 32 AR mwD .

2.2.25 M HATHE CSM

AT R B (CSM:common serial module) 3BT s AT 808 i om & 3%, %
T AL PR LU 2R B0 GPIO BN, d I P9 30 15 B IR R 5 SRR o e oy 32 14
i, T CPU B35 DMA fRAFAEAF it & P IEIEHCAE 20 A BT i

2.2.26 ADC

PR 2 S 12 SRR i 3 2% (ADC), W ADC 4MTEIE 214 16 1,
FTLASEIL AR B AR SR i e . TERRBEEUT, A 3hdhAT Ok e 1 — 4L
N LR EAEFEH, ADC 7] LU{# | DMA #4E.

BRAUE T Th e FoVFIEF R HESB ML — R BB A P K IE, A AL (5 5
TE B R, H5 7=

H I8 FH A2 I 48 (TIMX) A 3% 8 I 4 7 AL B A, iT RAo3 3ol A B K 1) ADC 11
fil, NFFET B ADC et 5 i b A2

IR AL R P A — A B VAR R T o T P AR AR AE N A i 42 31 ADC )%
NIEE b, TR A R i e e 2 Ky K

2.2.27 DAC

e/ BN (DAC) #2& 12 fierf N, s 8T / Bl i ds .
DAC nJ LARCE fi 8 Arai# 12 =X, i rlblly DMA % #8416 . DAC LIk
1E 12 AR, BE T DL B R X 5%, e L E A X 55 . DAC H 2 M
I, EAVEEAE R R, AT RAUTAEE R DAC B,

2.2.28 R %8 COMP
PR PR S AN LSS, ATESTAE T GEFRTE &8 B 10 1), AT e i e sk
48, COMP FTFHF 2 FIngs, A

o EAEADUE 5 i A A T RE AR S nge il 4
o TIEHUES
o ENTERYHI I PWM AHZE &, 2H s JE 3T P 4 o) e i
o HIXHLLLEER
o FAILEARA LR
IS 110 5
PN P B A L CRV AT 3% VDDA Bl P 5 JE v FiL S (1) 40 s FEL R A
o A YmARIR Y HL K
o AIZRFENEF R TNFE
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FkE 1t B
o gy AT LA 2 M B AN/O i B2 A e I R NI, Bl AR LR S
RN s
OCref_clr 4t GZ & 1 BT
o SEHLMRE PWM T i R 42 244

2.2.29 izH UK % OPAMP

O AR DA SRR A, RRANIZ BRI A i A& 110, JE L= 1/0
LIS ADC , LUERERAHIE. SCRAPLEIES At

2.2.30 EH LR ST FL BT CRC

CRC (EHITARKE tHHE PO —ME e 2 ok A4, A—> 32 R4
a7 HE—A CRC %, fERZ MR, HT CRC AR A 140 kK A4 fir 5k
A — 3k . 7£ EN/IEC60335-1 Rt fIVuE iy, B3Rt 7 — Pkl [N A7 A7k 2 5
WHITB, CRC A CH] DU T SEi b i SR 2 4, IF S EREBEAI A BOZ K
PRI = 2 44 06T E

2.2.31 HATI T (SWD)
P Arm FRdfE 1P 26 5 AT IR O (SW-DP).
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S1E U B R TRE

3 5l X & RR

3.1 5| AR B

The

2 o
a ¢
a g g. N - O v <
v & o© M~ O 1B S M O© ~ ~ T v
c2gERPEREERRERE S
INIRINIRINInI NN NI NI nnIninIn]
T 080322 LHBBRITAIORSZ
PD7 | 1 @ 48
PC13-WKP2 [ 2 47
PC14 ] 3 46
PC15 1 4 45
PD0-OSC_IN | 5 44
PD1-0SC_OUT | 6 43
nRST ] 7 42
PCO | 8 LQFP64 41
PC1 1 9 40
PC2 [ 10 39
PC3 [ 11 38
VSSA [ 12 37
VDDA [ 13 36
PAO-WKP1 [ 14 35
PA1 [ 15 34
PA2-WKP3 [ 16 33
N 0O OO O W N M < 1D O N 0O O O - N
- = = N N N &N NN NN NN m
IRIRIRERERIRIRIRERERIRINERIRINE
$83FfFLBrpBs528
= o &
é
o

Juuvbtuouuuouuutun

PD3
PD2
PA13
PA12
PA11
PA10
PA9
PA8
PC9
PC8
PC7
PC6
PB15-WKP6
PB14
PB13
PB12

Kl 4 LQFP64 5| i i
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S1E U B R TRE

©
(@]
o 0
s ¢
00w owowON~wobameS
O omOmMmMMM<C <
S>> oonooaoooa o
LT ¢ 2 I Q@I TR AEBA
PD7 ([ 1 o 36 1 PD3
wkp2-PC13 [ | 2 35 1 PD2
PC14 [ 3 34 1 PA13
PC15 [ 4 33 1 PA12
PDO-OSC_IN [ s 32 1 PAN
PD1-OSC OUT [ s LQFP48 31 1 PA10
nRST [ 7 30 1 PA9
VSSA [ | 8 29 1 PAS8
VDDA [ ¢ 28 1 PB15-wkrs
wkp1-PAO [ 10 27 1 PB14
PA1 [ 11 26 1 PB13
wkps-PA2 [ 12 25 1 PB12
YN Y ®T TR ANALE
< 10O © ~— o~ N N
fifif8pPzng0
a o

& 5 LQFP48 3| 4> 4i
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S1E U B R TRE

«Q n
=
o
= =
0 » o © 9 n © B ¢ o 2 3
[m] (2] o [a1] Q m m m [an] o < <
> > o o m o o o o o o o
R R R R R A R R R
0 KN O b ¥ m® & = © & © N
S ¥ ¥ ¥ Y ¥ Y ¥YS ¥ ¥ m o = |
PD7 ! 36 . PD3
PC13-wkuP2 2 ‘ 350" P02
PC14 34 |PA13
PC1S 330 | PA12
PDO-OSC_IN ””735 32\"\ " PA11
PD1-OSC_OUT B QFN48 31: A0
RST 7 300 pa
VSSA T PA8
g -
VDDA EXpOSGd Pad | PB15-WKUPG
PAO-WKUP1 PB14
RS § 1 ]
PAT | PB13
12 .
PA2-wKUP3
"} & 1B O N ©® O O — PB12
L N N I T~ IR - IR TR > IR
SN AR NE AR I A N A A N
T &g & g R B2 D o vss

6 QFN48 5| 12345
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SHE SO ke

PD7[ |
PC13[_|

PC14[ |

PC15[ |
PD0-OSC_IN[_|
PD1-OSC_OUT[ |
nRST[ |

VSSA[ |
VDDA[_|
PAO-WKUP[__|
PAT[ |

@ 4 1vop

43 VSS

42 PB9

40 1 BOOTO
39 [ |PB7
38| PB6
37 1PB5

41 PB8

LQFP44

36 PB4

35  |PB3

34 PA15

32
31
30
29
28
27
26
25
24

23

—PA14
—_PA13
—IPA12
—PA11
—1PA10
—_JPA9

_IPA8

—_1PB13
—1PB12
—_]vDD
—_1vss

PA2 [ |12
PA3 [ |13
PA4 |14
PAS [ |15
PAB |16
PAT |17
PBO |18
PB1 |19
PB2 [ |20
PB10 [ | 21

PB11 22

99997

Kl 7 LQFP44 3| |43 1
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SHE SO ke

PA15

31 BOOTO

30 ] PB7
29 | | PB6
28 || PB5
27 | ] PB4

32 | ] VSS

VDD
PD0-OSC_IN
PD1-OSC_OUT
nRST

VDDA

-

LQFP32

PAO-WKUP
PA1

PA2

IRINININIEININ

11

26 PB3

25 ]

16

24

23

22

21

20

19

18

17

PA7 13
PBO [ 14

PA4
PA5

PA3 [
] 10
L

PA6 [ 12

T
VSS [
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ADC2_VIN[10]/
ADC1_VIN[10]
12C1_SCL/ COMP4_INP3/
TIM2_CH3/ COMP5_INP3/
CSM_CH2_TXRX/ | OP3_OUT/
29 21 21 - PB1I0 | IO | TC PB10
SPI2_SCK ADC2_VIN[11])/
ADC1_VIN[11]
12C1_SDA/
30 22 22 - PB11 | IO | TC PB11 TIM2_CH4 OP3_INM
31 23 23 16 VSSIO - VSSIO - -
32 24 24 17 VDDIO - VDDIO - -
SPI2_NSS/ OP3_INP/
SPI2_SCK/ COMP4_INMO/
33 25 25 - pe12 | o | TC | PBI12 TIM1_BKIN/ COMPS5_INMO
SPI2_MOSI/
SPI2_MISO
34 26 26 - P13 | 10 | TC PB13 SPI2_SCK/ ADC2_VIN[3]
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TIM1_CH2/
TIM1_CHIN
UART1_RX/
12C1_SDA/
59 43 39 30 PB7 1/0 TC PB7 TIM17_CH1N/ -
TIM1_CH3/
TIM1_CH1
BOOTO/ BOOTO/ UART1_TX/
60 44 40 31 110 TC -
PD8 PD8 TIM16_CHIN
UART1_RX/
12C1_SCL/
61 45 41 - PB8 1/0 TC PB8 TIM16_CH1/ COMP1_INP
TIM1_CHL/
TIM3_CH2
UART1_TX/
12C1_SDA/
62 46 42 - PB9 1/0 TC PB9 TIM17_CH1/ COMP1_INM
SPI2_NSS/
TIM3_CH3
63 47 43 32 VSSIO - VSSIO - -
64 48 44 1 VDDIO - VDDIO - -

LI=%N, O=%it, S=*HJ&, Hz=mMH
2.TC: #ifE 10, A5 AL vDD H &
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#* 6 PA iy I Thig 5 FH AFO-AF7
Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
TIM2_CH1/
PAO - UARE—CT TIM2_ETR/ ; ; ; TIM14_CH1 COM';“—OU
PWMTRG1
UART2 RT | TIM2_CH2/
PAL - 5 TMe=CH2 1 TiML_ch2 ; ; ; ;
TIM2_CH3/ COMP5_OU
PA2 ; UART2_TX | DV2CH3T ) tim1_chan ; ; ; -
PA3 ; UART2 RX | TIM2_CH4 | TIM1 CH3 ; ; ; ;
PA4 SPI1_NSS SPI1_SCK TIM1_CH3N T'le—CH ; ; ;
TIM2_CH1/
PAS SPIL_SCK sPiLNsS | TINS-ErR ; ; ; ; ;
PAG6 SPILMISO | TIM3 CH1 | TIML BKIN | TIM8_BKIN ; TIM16_CH1 ; COMF}“—OU
PA7 spii_mosi | mim3_chz | TMECRT T vg_cran | TMERCT | a7 _ca ; COMES_OU
PA8 MCO - TIML_CH1 ; ; ; ; ;
PA9 UARTL TX | TIM1_CH2 | UARTL RX | 12C1_SCL MCO ; ;
PA10 TIM17 BKIN | UARTL RX | TIM1_CH3 | UARTL TX | I12C1 SDA ; TIM16_CH1 -
TIM2_CH1/
PA11 varT2_TX | YARTLCT | vt cHa | TiM1_cH3 | TIM2 ETR/ | 12c1_scL | Tim1_skiN | COMPAOU
PWMTRG1
UART1 RT TIM2_CH2/ COMP5_0OU
PA12 UART2_RX A TIMLETR | TiML_CHaN | DMZCHZ| jaca spa | Time_BKIN -
PA13 SWDIO UART1 RX - ; ; ; ; COoMP2_OU
PAL4 SWDCLK UART2_TX | UARTL TX ; ; ; ; COMF;l—OU
PA15 SPILNSS | UART2 RX Wﬁﬁ?é’ spiz_sck | SP2MOS | spip wiso | TMEZCHL | Tima_cHan
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#* 7 PB ¥ 1 D)REE FH AFO-AF7

Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBO : TiMz_cH3 | TMCT2 | Time_chzn - - - -
PB1 TML4_CHL | TIM3_CH4 | TMICM3 | g chan | IMZCHS) - . -
PB3 SPI1_SCK - TIM2_CH2 - - TMLCHZ | 7ima_chs
PB4 SPILMISO | TIM3_CH1 - - TIMLTBKL | TIMLCHS | 11 _chan
PB5 SPI1_MOSI | TIM3_CH2 T'Mls—BK' ; ; ; TIML CHL | TIM1_CH2
PB6 UARTL_TX 12C1_SCL T'MiGN—CH ; ; ; TIML_CH2 | TIM1_CHIN
PB7 UARTL RX | 12C1 _SDA T'M17N—CH ; ; ; TIML_CH3 | TIM1_CH1
PB8 UARTL RX 12C1_SCL T'le—CH TIM1_CH1 ; ; TIM3_CH2 ;
PBY UARTI_TX | 12c1_spA | ""M7-CH . . SPI2_NSS | TIM3_CH3 -
PB10 - 2c1_scL | Timz_cH3 | CSMCH2 . SPI2_SCK . -
PB11 ; 12C1_SDA | TIM2_CH4 - - - .
PB12 SPI2_NSS SPI2 SCK | TIM1_BKIN | SPI2_ MOSI SP'ZO—M'S ; ; ;
PB13 SPI2_ SCK | SPI2_MISO T'Mll\TCHl SPI2_NSS sp|2_||v|os 12C1_SCL | TIM17_CH1 ;
PB14 spiz_miso | spiz_mosi | "™MICH2 T spip sck | spiz_nss | 12c1_spa - -
PB15 sPiz_Mosl | spiz_Nss | T™MLCH3 1 spip wmiso | spi2_sck - - -
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#* 8 PC i 1 ZhAe 2 H AFO-AF7

Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PCO ; - - ; ; ; TIM8_CH1 ;
oot _ _ ] ] ] TIMB_CHL | 1 crip )
pC2 - SPI2_MISO - ; ; TIM8_CH2 | TIM8_CH3 ;
. ] SPI2 MOS| ] ] ] TIM8_CH2 | TIM8_CH1 ]
N N
pC4 ; - - UART2_TX ; TIM3_CH1 | SPI1_MOSI ;
PCS5 - - - UART2_RX ; TIM3_CH2 | SPI1_MISO ;
PC6 UART3 TX | TIM3_CH1 - TIM8_CH1 ; TIM3_CH3 | SPI1_NSS ;
TIM2_CH1/
pC7 UART3 RX | TIM3_CH2 - TIM8_CH2 ; TIM2 ETR/ | SPI1_SCK ;
PWMTRG1
TIM2_CH2/
e UART3.TX | TIM3_CH3 - TIM8_CH3 . Te_cHz) - -
TIM2_CH3/
PCY UART3_RX | TIM3_CH4 - TIM8_CH4 ; T CHs ; ;
PC10 UARTL_TX - . SPI2 MISO | SPI2 SCK | SPI2 NSS | SPI2_MOSI COMT—OU
PC11 UART1_RX - - SPI2_MOSI | SPI2_NSS | SPI2_SCK | SPI2_MISO ;
PC12 UARTL_TX - - spiz_sck | SPEMIS | spip mosi | spiz_nss ;
TIM2_CH1/
PC13 - - - . . ; TIM2_ETR/ ;
PWMTRG1
TIM2_CH2/
PC14 ) ) ) ] ] ) PWMTRG2 ]
TIM2_CH3/ ]
PC15 ) ) ) ) ) ) PWMTRG3
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% 9 PD ¥ D IhREE H AFO-AF7

Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PDO TIML_ CHIN | I12C1 SDA | UART3.TX | UARTL TX | TIM8 ETR | SPI1_MOSI | SPI1_MOSI COM';Z—OU
PD1 TIM1_BKIN c1_scL | YARTBR | uaRT1_ RX . SPIL_MISO | sPi1_sck | COMP3_OU
PD2 ; 12C1_SCL - . . SPI1_NSS | SPI1_NSS -
PD3 - 12C1_SDA - . . SPI1_SCK | SPI1_MISO .
PD4 SPILMISO | SPI1_MOSI - . . Timg_chg | TMBLCH2 | COMPLOU
PD5 SPI1_MOSI | SPI1_MISO - . . . TIMB_CH3 | COMP2_0U
PD6 ; TIM3_ETR - TIM1_CH3N . Timi_cHy | TMLCHL | COMPS_OU
PD7 - - - . . TIM3_CH1 | TIM17_CH1 .
PD8 UARTL_TX - TIM16_CH . . . . .
N
# 10 L SEAR 10 0
INP INM ouT
compP1 PBS PBY PA14/PD4
COMP2 PD7 PC13 PA13/PDO/PD5
comp3 PC14 PC15 PD1/PD6
INPO INP1 INP2 INP3 INMO INML | INM2 | INM33 ouT
COMP4 PD3 PAG PB2 PB10 PB12 PA8 PD2 CRV PAO/PAG/PALL
compPs PA11 PAG PB2 PB10 PB12 PAS PA12 | CRV | PA2/PA7/PA12/PCI0
F 11 OP M I0 O
INP INM ouT

oP1 PA4 PAS PAG

OP?2 PBO PB1 PB2

oP3 PB12 PB11 PB10

oP4 PB15 PAS PA9
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PSS ALk IEIE 2

PRSI D RE TR TR . S K TARE B A 26 T

F 12 BRARRE

5 iR w/ME wNE AL
Voox-Vssx | AMBEREH AL (B8 Vooa fl v ) -0.3 5.8 v
ViN®@ fee =Y N DL TN VSS-0.3 VDD+0.3
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U

* 13 iR
e Eiia SN E k2R 12
lvooivooa™!) %30 VDD/VDDA HIFZR IS B (LRI E D) ) +120
Ivssvssa®) 238 VSS/VSSA M2 i B IR G HRD ) -120
o T3 1/O Rz 5] 0k vy o e i +25
AT3 /O Az 51 A _E (0% Fi -25 mA
T NRST 5| B97E A it +5
HSE f1 OSC_IN 5| BIFIEN R *5
Sling e © HAb S AN RO 25
TERVFRITEIE P, P E BB (Voo Voos) FHEH(Vsss Vssa) 51 BIATHE 2% 52 3 405 L
I IR R DA AE R AT E T/ B . Sdh H IR — E AN REE S5 5] % LQFP 3 14
A L | R
3. RIFAENEBS TR .
4. X0 LVRIEMTEN, M\ HER T8 E MR RMERN A S KA IERTEN.
5. 24 Viy> Vppallh, &7 EERENGER; 24 Vin< Ves it 2774 RIAEN LT . B H inaeny -
6. LA FIRAELEEN IR, Shey 005 ST TF 1033 A HEA 13\ FRLE (9 M) (1 248 %
2.
4.3 Ttk
4.3.1 WA TIEHM
% 14 WA TAEEA
5 4 A moME | WAME | BOKE | B
frcLk N AHB I £h i - - 72 96
frcLke M APB2 4l - - 72 96 MHz
frcLka M APBL 4l - - 72 96
Vop B TAEHE - 2.0 3.3 5.5 \%
e ;
Nt || 25 | 83 | s
Vbpa TR TN Y255 VDD #H[E , , V
CRARIEPEBE 0 ] &
THEFEH LQFP64 - - 339
Pp WHE:. Ta=85C@ mw
BiEE: Ta=105C®@ LQFP48 - - 357
Ta BRI - -40 - 105 C
T ZR i E® - -40 - 125 C
1. U FIAR R EYE N Voo AT Vopa fitHL, 76 R ATE R EAERAE], Voo FVopa Z 18] 5% YA 300 mV )
5.

2. WRTBE RZETAEE Timae MWARVEE R PoUE.
Tj=125°C R 4uhf fe KAEE »

4.3.2 b B R IS A A 2 1
TR P H B EORAE— I TAE A F IS .

% 15 1 HURH R £ TR 4 FHO®

5 %1 & /ME HAE =N <R A

oD Voo L FHE ] tr 10 - 500000 us
Vop T P[] tr 400 - -

Ve® i B (L R - 0 - mV

MR A THE R, AL il
G E 53 Voo BIEH P HGEIE LR BB R ¢ 30 6B, B RS B s LA
E: R LM OV TR, B R LA
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4 13 s e
4.3.3 A S A7 AT YA A B
A SO AR T A R IR SERE T A VDD b H R T I
i

2 16 Pt R b B

RS o bt R i | RS g
PLS[3:0]=0000 ( FF}iH) ] 18 -
PLS[3:0]1=0000 CFE&E# - 1.7 -
PLS[3:0]=0001 (_LF#) - 2.1 -
PLS[3:0]=0001 ( &) - 2.0 -
PLS[3:0]=0010 ( EJFH) - 2.4 -
PLS[3:0]=0010 ( &) ) 23 ]
PLS[3:0]=0011 (/M ) 2.7 -
PLS[3:0]=0011 ( R - 26 -
PLS[3:0]=0100 ( FFFD) - 3.0 -
AT | PLS[3:01=0100 C FEE) - 2.9 -
Vo HIERI | PLS[3:01=0101 ( EFFD ; 3.3 - v
IS | PLS[3:0]=0101 (R - 3.2 -
i PLS[3:0]=0110 ¢ -7 - 3.6 -
PLS[3:0]=0110 ( R - 35 -
PLS[3:0]=0111 ( EFFD - 3.9 -
PLS[3:0]=0111 R4 ; 3.8 -
PLS[3:0]=1000 ( LF#) - 4.2 -
PLS[3:0]=1000 C &) - 4.1 -
PLS[3:0]=1001 ( EFFD - 45 -
PLS[3:0]=1001 ( &) ; 4.4 -
PLS[3:0]1=1010 ( LF#D - 4.8 -
PLS[3:0]=1010 &I - 4.7 -
VPOR/PDR L§§4i - - 1.65 - Vv
Vhyst PDR | PDR B - - 30 - mV
T o
RsTTEMPO®) EHULI‘E? ) ) 28 ) ms

1. P EREE B R RIE R M EUE Veoreoro
2. HBEIHMRIE, ATEAFEP IR,

e SATRREEET IR I EL 75 9 N B (POR A7) 2 R FARRG 55— 10 HH4 [

%
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RITHEMNSRAEED

434 NERZRHEE

TR S AR UAEIE F AR SR RS PR BEIR A1 VDD At H S
it

] S %A BAMA | BAUE | BOKNE | B
N -40°C<Ta<
% . - -
VREFINT WEZHEHE 105°C 1.2 \Y
_ MR AESE R
Ts_vreflntm Hir; ADC E}’J}Téﬁflﬁ I‘Eﬂ - - 1.8 - us

1. BERRAEN )R s S A 2 R A1 2

4.3.5 {3t i L R

HLALTH A 2 2 M S EON N R LA 188, XSS HMN R B TIEEE. SR

L 11O 5] BRI A, PE R E . TESE, 110 BKEIE RS, P aef

fiti s AL B DA AT AR S &5

AT T A 27BN IR R Rl #RAERIT —ER R AR .

HIRHRE

Tz h 2 AL T R 51 461

o FATHR IO FIE AT NA, HIEER—A# A L—VDD 8 VSS (L
#H) .

o FTHRIANKEAL T RAPIRES, BRAER:HIUE .

o Flash 771 2% v Il B 6] R 2L B fucik FIAIE (0 ~ 24 MHz 8 0 NMERFF, 24
~ 48MHz I N1 AN, 48 ~ 72 MHz B 2 ANEA% 1, 72 ~ 96 MHz i 43
NEFFR, 24 ~ 48 MHz W) N1 AN5ER5 R, 48 ~ 72 MHz B2 NEERFRIE, 72
~ 96 MHz i} /3 MR .

o JRATIEINEEIT JH . TR AN : fucik = freika = froLkze

e 4 U A E B B0 R84 902 L
RGNS, AR TR 51 PSR A VDD Gt b T
EXET

R 18 14T B LR AL T AR

» AU MR \
0 o | e | ey RERT 441 8 KBTS 8
40C | 25C | 85C | 105C | -40C | 25C | 85C | 105C
96M 19.77 | 1979 | 19.82 | 19.88 | 12.15| 1220 12.26 | 12.30
48M 1252 | 1257 | 1262 | 1265| 843| 848 854| 858
B 24M 790 | 793| 797| 799| 58| 584| 58| 590
B | | 8M 267 | 268 272| 274] 198| 199| 203| 206
loo | K| i | 4M 182 | 184 187 189 165| 167] 1.30 1.32 | mA
fﬁf—z 2M 111 112] 1413 115| 1.03| 1.04| 1.06 1.08
i 1M 076 | 076| 078| o079| o072| o072| o074| 075
500K 059 | 059 | 0.61 062 057| 058| 059| 0.61
125K 046 | 047| 048] o050| o046| 046| 048] 049

AR 19 MR T ) 4R L T A
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AR
- HAIE LAY .
T s | g | Tew [EREFTAT 51 % S S e
- 2) -40°C | 25°C | 85C | 105C | -40C | 25°C | 85C | 105C fr
96M 12.56 | 12.52 | 12.45 | 12.41 471 | 469 | 465 4.64
48M 6.76 | 6.74| 6.69 6.68 2.83 | 282| 279 2.78
AR, 24M 3.86 | 3.84| 3.81 3.80 189 | 1.88| 1.86 1.85
ek - 8M 128 | 129 1.30 1.31 063 | 063 0.65 0.66
loo | N i 4M 0.91 0.91 0.93 0.94 052 | 053] 0.54 0.55 | mA
Bz 2M 066 | 0.66| 0.68 069 | 046| 047| 048 0.49
it 1M 0.53| 0.53 0.55 0.56 043 | 0.44 0.45 0.46
500K 047 | 047 | 049 0.50 042 | 042 044 0.45
125K 042 | 043 | 044 0.45 0.41 0.41 0.43 0.44
1. HCLK #ii#% /T 8MHz I, ZR4iH A HSI 8M, H4M45i#3 8] AHB i
20 EHUMAFHLBE T ) S A AT I K HRLIRT T E O
7 " SR .
5 A ol -40°C | 25°C | 85C | 105°C A
FEHUBEAN R | B4 S NERLEE, 113.9
AR HL VDD=3.3V
loox | PREEIEHLR I | BALEHEN R EEAE AL 19 uA
At L X, VDD=3.3V .
R Y IWDG #]JF 0.65
PR L IWDG %14 0.43

1. VO RN .
WESME EIRTHFE
B AN EIR IS RES] T2 21 B AN RIS FE Y, MCU [ TAEZ&Mn T
o FTAM IO SIS THm AR, &S] — NS H - L —Vop BlVss (i

B .

o AN HRAE T RIIRES, BrRARRR U -
o Sy HIAEE R R R AR TH AT

- KRMIPTA MBI B

- FIFR AN B
o FREGIAEA Vop BEH AR AFSI TR 12,

* 21 NESMRHRIREAE @

(e ZH B HEE A
GPIOD 0.56
GPIOB 0.39
GPIOC 0.50
GPIOA AHB 0.56

CRC 0.83
HSQRT 0.63
HWDIV 1.05

DBGMCU 0.04
SYSCFG 0.50
oo COMP 0.80

PWM 1.13

EXTI 0.01
TIM14 1.88 UA/MHz
TIM16 APB2 1.94
TIM17 1.97
UART1 4.23

SPI1 4.62

ADC2 4.96
ADC1 4.61
TIM1 7.44
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s ZH Bk A LA
TIM8 7.60
WWDG 0.22
DAC 0.77
PWR 0.88
BKP 0.01
TIM3 3.63
CSM APB1 3.82
UART2 4.23 UA/MHz
UART3 4.29
TIM2 4.77
SPI2 4.79
12C1 5.26
1 frok = 96MHz, faps1 = fuci/2, fapsz = fucks FEAMFMRAI TG40 R B BRINE
AT FEAR TR ) Bt 8]

TR H R R R N [ A DY PRI Bl HSE R Bl B A o R PR IR A5 P PRI
R T AR A ST E -
o (EHLEAFHUE: IR IR 4

o MEMRARI: I PR kN B MRS 2R i {6 PRI B P A 00 e T ok FH P S5 0L P8 A 4
HL FRL R 530 FH AR S A D A 30

R 22 AR IAEAE 31 e A 3]

5 ZH bt RUE | B
twusLeep A RS = e RGP HSI 2.8 uS
AP AR G T
twusToP AN T 1R TR ) RGN HSI 10.7 uS
TR FEE A5 A A g it
twupeepstop | IR ZHAb TR DD FERE RGN HSI 71 uS
W)

twusTDBY AT 2 nde PWR->CR[15:14] = 0x1 362 uS
twusToBY MRS st PWR->CR[15:14] = 0x2 384 uS
twusToBY MAREATUAR st PWR->CR[15:14] = 0x3 407 uS

4.3.6 AN B PR

SR B SR 47 3 U7 A R TRt T S P B

TR W ARESEOE A A R R SRR BRI, PRSI AN A
A3 AR S

R 23 FEE AR I R

e Sy M| BeME | WBNME | RORME | B4
fHsE_ext FH P AR e i e (1) - - 8 32 MHz
Vhsen | OSC_IN %A 51 i s~ i & - 0.7vDD - VDD Vv
VhseL | OSC_IN %\ 5| B H 1 FL - Vss - 0.3VDD | V
tw(HSE) OSC_IN = fik i ] - 15 - - ns

1. W RIE, AL .
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B

AR B fHSE ext |OSC_IN

e

q: IL

474122

14 A1 vy A B R AS e

A5 PR A e B T R A A Y TR S R e o
EHEAMIE D (HSE) v LMEH—A 4 ~ 24MHz 1) 5 70/ P 8 VIR 25 A4 R K 41 3% 25 7

A

AT gy B EME SAET A N RS s R AN TR, I SRS

TEAEAR BN . AERH Y, IR A% AT 573 28 0 20U AT e SR i R 57 4 1) 5 1 B,
DA/ 2R ELRL S B (AR I TE] o A R i IE IR ES R A 2 8 (B,
FEIESE) SRR A R

& 24 HSE 4 ~ 24MHz {R¥% a5t 0@

ne] e S Yan BAME | BAME | BOKNME | A
2V<VDD<3.6V 4 8 12 MHz
f = 5 B 2% (2)
oscn | RS 3.0V<VDD<5.5V 8 16 24 MHz
Re 5 FELBEL ) - - 510 - kQ
THERAREATI | foscin =24M VDD=3V - - 50 Q
ESR in a3
(CL1CL2®Ny fosc_in =12M VDD=2V - - 120 Q
16pF)
fosc_n =24M ESR=30
I2 HSE 3Xzh i | Voo = 3.3V, CrLiCL®N - 1.5 - mA
20pF
gm PRGNS Ja5h - 9 - mA/NV
t s .
" EE! Voo 2 11 - 3 - ms
(HSE) ®)

TR B I E S Bk A P TR S T 4

M4 AITHE .

XtF CLL Al CL2, #UEA S RER. AN s E (LA A)5pF ~ 25pF 2 [AIFT &/ A RS,

HPRIR TSR FIABEIRSS . % CLL A1 CL2 EFMFESH. RAHEREH L CLL A1 CL2 fy &

ITHEE LIRS H. Eikfk CL1L 1 CL2 i}, PCB A1 MCU 5| I BTN %% FBFEN (Al UG
WIS 5 PCB BRI L5 4% 10pF i)

ARSI B Re FLBHAE, AE08 AT LICATIEE So A SRS N A8 F I 7 A ) 1 R AR S, IXRPOR B R P~ AR

RO B A6 AR A 2 T AR, (B, Hn S MCU 2 S FHAE B 5 (i I A I, SEiHinh 75 B A 2 8k
ek k.

tsugse) AL A BN IA], MRS HSE JFiaI &, B ESPIFE N 8MHz 3R X B 1A, X AU R7E
—ANPRUER S AR IR A LIRS R, T AT AR IR S AR R AN R T AR AR
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<o
PR ‘ 0SC_IN B fuse
1 8MH S
(I st

*F 4117+ R =510K0 R, =6100

860676

& 15 1§ F 8MHz 5k [ 2 87 F
4.3.7 PRI s
TR P45 AR S HU (8 PR I B AL F AR A I AR S AR R

FE A (HSI) P28
% 25 HSI R #Fet: O@

5 S At mAME | BAME | mOKME | B
frsi LIRS - - 8 - MHz

Ta=-40"C~105C -2.5 - +2.5 %

ACCusi | HSI#iz3% #5 A Ta=0'C~85C -1.5 - +1.5 %

Ta=25°C -1 - +1 %

tsups)y | HSI#R% %% 5 shit 8] - - - 5 uS

TstabHsl) | HSI 37 37 5 £ 5 i (7] - - - 10 uS

Ipp(Hsl) HSI 7 % 25 Ti#E - - 75 - UA

1. Vpp=3.3V, TA=-40C~ 105°C, FRIERRHIUERH.
2. HIBHEE, AREA IR,

RENEB(LSI) R 28
F 26 LS| ks etk @
55 2 %A mME | BUAME | mKME | B
fLsi® LIS - 18.57 40 69.19 | KHz
tsusn® LSI f)ﬁ%;%)ﬁ'iﬁﬁﬂ‘ - - - 100 uS
tstab(Lsl) LSI ?)E%fﬁ%ﬁﬁ - - - 100 uS
loosn® LSI k%25 Thkt - - 0.200 - pA
Vop = 3.3V, Ta=-40C~ 105°C, BRIEEFHIEH .
HZEE TS H .

R RIIE, ANEA > TR

4.3.8 PLL 45tk
PLL f)# NBF 88 feue in Al feu_out Z IR RN

fPLL_IN — fPLL_OUT
PLLDIV[2:0] +1 PLLMUL[6:0] + 1
®1

—_

»

PLLMUL/6: 0]F1 PLLDIV[2: 0] J& PLL ¥ fi% 473 At #s At 20 A as (1) 43 A bl v B

TR KIS B AR PSR AL L T 5 AR 2 R A5 2
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% 27 PLL i@

5 S - Yis BoOME | BBME | BOKE | A
fPLL N PLL %y NI %02 - 4 8 24 MHz
DpLL N PLL % NI 523t - 20 - 80 %

fvco | PLL %t B Bhofiii ey [ - 80 200 MHz

fpLL_ouT PLL 3 Sy s - 40 100 MHz
Ibp(PLL) PLL HLi ke frLL_ouT ¥ 100MHZz - 1550 - uA

1. et ORE, AEAL T Fl.
2. WERBMEHIEROIRE, AR PLL IR fou our 2T RVFIE BN

4.3.9 fifigas et
% 28 Flash 174i# #s 4
=t ZH %1 BME | SEUE | BOKME | R
tprog 16 {7 [ gm AL o [H] - - 158 - uS
T (1024 F75) ##
tERASE I il - - 45 - mS
tme B EBR I (] - - 30 mS
SRR TERE B 40MHz - - 6 mA
[[>)) - EHEEL - - 7 mA
R - - 2 mA
K 29 Flash 171 &% 75 iy FUEE RAZ IR D@
s ZH 51 BoME | BEME | BOKME | S
Neno BEEIRHL 20000 - - R
§ Ta=125C - - -
Tor HR A7 Ta= 25C 100 - ; vears

4.3.10 EMC 51t

FRURRE I E 7 b (10 25 A5 VA I e R HE AT AR 1

heetk EMS (HBEBURM)

MIEAT MR R AR GEIE 1O 3 D RER 2 A LED) , WRRAE i hn 1
FhERE TP E B AR, LED INEBRIEZR T HHRAI 7.

o EFT: fE Vop M Vss Liliid —> 100 pF fH A AN —MBFAZ L IRk B CIE i A
KT BB A DDA R . XA IRE & IEC61000-4-4 Bk

O AL AT LUE R R R R . WRGE AT P&,

% 30 EMS H1:
5 S %A F A
HEIEIE— VO B, Wi SEhhgsy | Veo= 38V: Ta=+25C,
VFesD i E[/‘J EEL‘E*&BE fhclk = 96MHz. 76 2A
|IEC61000-4-2

1F Vop Al Vss Ll it 100pF M2 Vop= 3.3V, Ta=+25C,
VEerT TN S B ) B R 1 B AR ik p A fuclk = 96MHz. & 2A
R A PR IEC61000-4-4

BETH AT SR AER A DASEE St 75 Y 60 AR
FEBRIFIEAT EMC VPR AIDEAL, FEAE SR B A R AT (. BAZTE R
If (¥ EMC PERE 5 7 RV AR AR BB B I G o BRIk, S O P R Jf S 4T
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% 31 ESD #:

EMC fltfk, IF#H4T5 EMC A = GEINR .
WA

AT AR o A0 R B R s,
o WHUIRIFE P EAS

o  EAMNEAL

o REEEUIEMIBIN (EHIEFAARE)

AUEHT A%
REH IR CEAMNIRAANFE P s iR ), aTblis s A THI#E NRST £
FIN— AR B R 51 E ST — AN RRSE 1 AP R T~ o B

FEEAT ESD MBS, W] ARG 2 A BRI HL s B N6 8 b, el B4k
ENFERIMTT . BAEAR o 7 EN R CAR 1k A A AN TR A SR

4.3.11 BhEME EMS @S BUSE)

FT ZAAE B (ESD, LU), 8RR I T7vk, bt i A7 5 B i LA ok e
B AU T T T R

#F IS (ESD)

BB (AN TR KR AR i 18] B — A0 B s — A S kD in 20T G B 5 1 T
SUEE, FERRNSE A EAERSIEEAX (3 7 x(n+ 1) LD o x4
MARFF 4 JEDEC JS-001-2017/002-2018 Frif

RS
N T PSR BIERE, AR 6 MR BT 2 D EAM S EINB
o ONEEASEIRGI, FRAUEIE AR IR A A R

o TEEAIA. HtHAIATECE A /O S EIEAN R . XA A EIAJJESD78E £
FHL AR BARE -

e

M GaXin Fon | mKE | A

VESD(HBM)

TA=25C, 4
PR R L R (AR TY) ESDA/JEDEC JS-001- 3A 6000 \Y;
2017

VESD(CDM)

TA=25C, 4
FrEE R R (P IR AR ESDA/JEDEC JS-002- C3 2000 \Y;
2018

ILU

TA=105C, &4

B85 (Latch-up current) IXESD78E

I,A 100 mA

% 32 110 A

4.3.12 GPIO ufit 7138 FH i N\ Jan e vk

BRAEREDIULH, RIS BOR IR 12 FFRAR R BrA ) 170 By D2
e CMmOos.

SPEED S5 %A woME | HAME | RONE | AL
ViL LN (IR N 3.3V CMOSiii; [ - - 1.4 \Y;
ViL PN M= = 5V CMOSH# [ - - 2.1 \Y
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SPEED E %A% BoME | BAME | BORME | HAL
Vi1 L PN R 3.3V CMOSH# [ 2.0 - - Vv
ViH B\ = L L 5V CMOS#ii [ 2.8 - - \Y;
Vi |/oﬂiﬂﬁ@%;%ﬁ§)7;z%§ Hi T SR 33V 0.50 Vv

A 3R At > B SR i
Vi /Ot 2 M@i)ﬁ%& CERETS 1A 5V 0.62 Vv
likg IR HIR @ 3.3v - 1 - pA
likg NN HIR® 5V - 1 - MA
Reu 55 bR SR E® 3.3V Vin=Vss 27 50 80 kQ
Reu 59 LR SR E® 5V Vin= Vss 27 50 78 kQ
Rep 59N R SR E® 3.3V Vin= Voo 27 50 80 kQ
Reo BTN PSR E® 5V ViN= Vss 27 50 78 kQ
Cio /OS] I 2 - - - 1 pF
1. HZEATHNE S, AEEMFER.
2. WSRAEAHAR S| B S A R EE, YR R AT RE A T iR oK E .
3. _bRAR R poly HiBH.
4. bk ESE BN R CS=0 gt
IR EEL IR
GPIO Gili A A\ M H o 1) 7] DAMR IR aledin i 218 £20mA HLjit.
TEHFPNAY, 1O HEEE 2R IEIX S H i A ReE I 4.2 3545 H ) 248 %6 B KA 2
fH:
o  FTHIO ¥ A MVop EFRBUF A, 1 EMCU fEVpp L3RI & Kis AT IR,
A HEFEIT 4 %o} B KA E B Ivpp
o A0 ki R IIE M Vss B H SR, N EMCU #EVss EitH iR KIg4T
FIR, AEEHE 45t i KAUE (HIvss .
W HEE
BRAERED B, R ERAIH S AR M8 FHIASTIR R VDD it R A 3R 12 B2
MEARE]. FrE R /O 5 D2 HfZF CMOS 1.
K 33 Hirth B R
SPEED 5 e At S AE <K (Y2
Vo ® YA R [lo|= 6MA, 0.15
Vor® Hr S VDD=3.3V 3.12
11 Vo @) i HH A |lio|= 8mA, 0.20
(50MHz) Vor®®) T VDD=3.3V 3.06
Vo P® AR [lio|=20mA, 0.57
Vor®@®) Hr T S VDD=3.3V 2.61
Vor® AR [lio|]= 6MA, 0.30
Vou® ot P VDD=3.3V 2.94
10 VoL @) A LT [lio|= 8mA, 042 v
(2MHz) Vor@® ti L 2 B S VDD=3.3V 2.80
Vo @® AR [lio|=20mA, -
Vor®®) f P VDD=3.3V -
Vo @ T lio|= 6MA, 0.30
Vor® ot P VDD=3.3V 2.94
01 VoL@ iy AP lio|= 8mA, 042
(10MHz) Vor@® t P VDD=3.3V 2.80
VoL @@ A AT [llo]=20mA, -
Vor®®) ot VDD=3.3V -

1o WS HR o AR 2B AR s 48 IV Fe KAEE, AR Lo IORAT (TS 1O BIATFZRIRAD AN

REARLL Ivsso
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AR
2. GHEHIHR Lo M AURLIBIER 4 HIN4an s RBUEE, RN Lo FLEA (BT 11O JHIFIEEHED A
AeE I lvopo
3. HZEETHMEEH.
BN R RAE

i N R S AR PR R E SO 73 il AE B 16 AR 34 45
BRARRRHIE T, R B 2O PR SR BE A I F L A 4538 AR 26 1F 3R Y

FAFNERFE.
R 34 N A PR O

SPEED[1:0]
HTiE B ins? S %A HAME | B4

11 tr1o)jout v AR LT Y TS R () 4.6 ns
trio)out i HE ARG 22 v E - 1) B ] 5.2 ns

10 trojout it v 2 A FE ST [ T B ) CL = 50pF 9.6 ns
tro)out i HE AR 2 v E T ) ] VDD=3.3V | 10.1 ns

01 triojout i H e A HE P R AR T 9.8 ns
tro)out i AR 28 v P ) ) 10.5 ns

1. /O g A B v LU MODEX[1: 0] BtE . Z WA SHF M4 GPIO by i & 27 77 2 1 it

i,

2. RORHIZEAER 16 HiE Lo
3. mHIHRIE, AEE IR

90% 10%

G #8 B H 972

HIES0pF 1t (10)out :<_>: —>i tr (10)out
| . . .

|
I T

A\ 4

WA ((tr + 1) < 2/3)T, JF H 525 LL /2 (45 ~ 55%)
AR NSOpFIN , ik B R K IR

16 il N AT X
4.3.13 NRST 35| itk
NRST 5| 4 NWKsh M CMOS T2, ‘& T — MR 1 LR B, Reu.
BRAERE BT, T A ) SO B IR SR B A VDD LR A R 12 44

MERE,
2 35 NRST 5| st
5 S5 %A woME | MAME | RKE | B
ViLnrst) @ NRST #i NI -7 L VDD=3.3V - - 1.4 \Y;
ViHnrsT) @ NRST #ii N\ & P L VDD=3.3V 2.0 - - \Y;
VhysvesT) | NRST jta 25 il #% KR AF | VDD=3.3V 0.50 \Y;
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e E A BoME | HAUE | mKME | B4
Rpu 59 _F R ZE A @ Vin= Vss - 50 kQ
Venrst) @ NRST # N\ € ik - - - 0.4 us
VnERsT) ) NRST % A IS s bk - 0.8 - us
1. BT, AEA .
2. ERAUT R EPHAZ MOS HH.
2 A Al m - g
SRR LI o275 T Vop
” RN
Vi \\
/ 100k % 2) Reu
i/ \\N RST - ‘ LES=
Lo — s [ >———
v\ %Y ——oapF
\ ]
L L /
\ = - S/
N pi
~ L’
N < "¢
17 2 NRST 5] {3
1. ERM%EN TELFEEN.
2. H P AMFAIE NRST 51 B s A7 AEGS K T2 35 Il K VIL(NRST) LAR, 750 MCU RREERIE
Lo
4.3.14 TIM 5E i #8451k
FERAH IS E R R RIE
ARG EHDIE T G b FaATgk . SMBE e PWM ) BRHE
Wi, Z W/ 4.3.12,
% 36 TIMx® Kt
ne] e A /MA e NME 2K 2
" , - 1 - trimx
tesrvy | I B4 HE R i e
frimxcLk = 96MHz 10.4 - nS
. CH1 Z CHA4 [yt - - MHz
A S I AR frimxcLk = 96MHz 0 48
Restim TEN 2R PR - - 16 A
16 £ T FHUEL ] i - 1 65536 trimxcLk
tcounNTER #
l frimxcLk = 96MHz 0.0104 682.6 uS
) T KT B - - 65536*65536 | trimxcLk
MAX_COUNT N
(TIM_PSC 1) frimxcLk = 96MHz - 447 S
frLL_out = 192MHz
tMAX_IN TIM f = A A frcLk = 96MHz - 192MHz MHz
frimxcLk = 192MHz
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4.3.15 mfEHN

12C £ O%E

BRARRE BB, % 37 F ISR IR BRI, feouka HZAN VDD it B RS &
12 AN ELS 2,

12C £ OFF A AnifE 12C JBEM, (HHE W FIRE: SDA F1 SCL A2 BRI 5]
B, 4L E AR I, E S BIAT VDD Z A PMOS &, {HATARAE
1.

12C $ O EHIT3R 37, AR A EHIIEES 1 (SDA F1 SCL) HIHrE N,
Z /N1 4.3.12.
% 37 12C B O

FrifE 12CM P 12C)
5 S =Ry
B/ME | BNE | BME | BOKNE
tw (scLL) SCL I A [a] 8*trcLk - 8*trcLk - us
tw scLH) SCL I i ] 6*trcLi - 6*trcLi - us
tsu <spa) SDA 7 37K [A] 2*tPcLk - 2*tPcLk - ns
th <spa SDA i {RAF A [H] 0® - 0@ 8750) ns
i’ EE’L” SDA A1 SCL -7+t ] - 1000 - 300 | ns
trsom SDA 1 SCL [ ] - 300 - 300 ns
tr scL
th sTA) FF 4R 26 A AR FR I 8] 8*tpcLk - 8*trcLk - us
tsu sTA) ES=Ri0pi/F S Cacvaing|d) 6*trcLk - 6*trcLk - us
tsu sTO) 15 1R S R SR (] 6*trcLk - 6*trcLk - us
tw 150 1R 25 PF T 4R 2RI A (] 5*tpoL i 5*tpoL i us
(STO:STA) R 2SR
Cb 2% 2RI 2 1 F 3. 4.7 - 1.2 - pF

R THRIE, ATEA =l
RIEFIFRHERL S 12C IR RIER, focua UK T 3MHz. NIERIPLEREI 12C B K %, fecik %70
KT 12MHz.
3. WRAERIK SCLAE SRR H IS ), T X S5 2 A6 S5 A IR R R AR Rp S TR
TR SCL N R AR E XX, 7E MCU L FRIE SDA {55 L%/ 300nS I LREERT [A] o
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tw seLw

Voo
4.7KQ 4.7KQ
100Q
o . AVAVAY. SDA
12C BUS
100Q
o AVAVAY, scL

[ 1

| t soa) | tr (spa) tsu cspa)

} l— |
SDA ! 70%

i 30% N

I

I

I

I

|

| Yy

| 7
SCL ! cee

|

i 9" clock

I

I

I

I

«+SDA

*+SCL

9" clock

,,,,,,,,,,,,,,

K 18 12C S ZRAZIE LA 2 F g O

1. MEA%ET CMOS HF: 0.3Vpp A10.7Vppe

SPI #: Ot
BARRE B0, 2% 38 S IS B AR, fecukx SR A1 VDD it B HL TR 55 &
F 12 N EE R,

BN E ARSI B (NSS. SCK. MOSI. MISO) (R TENRS, S W/h T

4.3.12,
% 38 SPI #jE @
5 ZH i Yis wME | BOKIE | B
FE - 24
fsck1 ) PI 4 4% —

sck1/te(sck) SPI K&l Rt ; 12 MHz

trsck) SPI I F i [ g% C=15pF - 6 ns

tisck) SPI B B [E] M HE: C=15pF - 6 nS

tsuinss)) NSS &7 ] NS 1tecLk - nS

thinss)™M NSS {R$FHT [E] NS 2troLk - nS

twisckr) SCK %3%7‘3@ i - te(sckyz- 6 - nS

tw(sckuy! SCK Eﬁ‘jll\:ﬁjj\jﬁ oty - te(scryz2- 6 - nS

] FHE, feck = 48MHz,
tsuun(® v N I N wr NN 10 - nS
By NI | PR E= 2, midal
tsusn™ A 5 - nS
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e B %A /ME R | A
) EM, frok = 48MHz,
thoun(™ W \ . w BN 0 - nS
FyEi NAREE ) | IR E= 2, s
thsn™ MR 5 - nS
tymo)(1) i i A A0 1) A (RS2 G - 16 nS
tv(soy1) ot A R TE] MAE (RS2 5D - 18.8 nS
thMo)(1) oy PRI ) A (RS2 G nS

R
AN IEEN ek Rih = 2N CT A SN EE S NI T E/RC 5 €0k >SN AT
I/ AMBEAR SR P i NN TE] S RAE ARR TS 20 B T i B AS BRI ] o

tsunss) ‘ teisck) —— L thivss) e |
< [cpra=0 | ) | \Q—L%
o | CPOL=0 | | : I / : | |
£ tW(SCKH) || .| ‘ ! X ! !
S |cPHA=0 _ twiscky ] | | I ! !
o |CcPOL = 1—\\— : i ﬁ
1 v tv(so)+—> ;th;s o) e L trsoR) :tjis(SO)
ta@S0) «——» | ! ! o tfscK) |
MISO i - | |
MISO T [ | MSBoOUT W BITO OUT LSB OUT >—
tsu(Sh—1

oo ()T wssw O mrin i sew YT

19 SPI it E- A A1 CPHA = 0, CPHASEL = 1
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HAURE

NSS input f
tsuNss) o, ——tC(SCK) ——! thNss) ¢ ’ii
I E ! ' X
= [cPrA=t | i , | ' ! ¥ ¥
a|cPoL=0— i 1! | ] ! l
£ tW(SCKH) & J! | . ! I !
% [cPHA =1 w(sckL) : 1! ! L ! !
&|cPoL=1" | \ i \\J | ) |
4 ! 1 tvsq) ,: : ' s ! tdis(so) |
O tatso) ——s— i T thso) ! :ﬁésod ! O
MISO | H . - , .
e 4<}< MSE ouT >< BIT6 OUT >< LSB OUT >>
I I : -
tsu(si r—»!&th(sn —»
Y T T 0 1
INPUT ! L
20 SPI HfFE - W CPHA = 1, CPHASEL = 1 (1)
1. T A ¥ E T CMOS #5F: 0.3Vpp F10.7Vop-
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High
NSS input -
I |
| €—— tc(SCK)— P ‘
CPHA =0 ) SN | /ﬂ \
5| CPOL =0 \ | ‘ | 4 : \
% o | | | | |
Q o | | | : |
5, CPHA =0 | ’ ‘ | -
5 |
o =
8 o | : | |
0 Lo | | \ I
CPHA = 1 N ‘ ﬂ : L
= | cpoL =0 | | N N
= [ I | I I
Ke) | | | | | | |
S| CPHA =1 ! ‘ VA '
RSN Z D S NI
2 cPoL =1 w \ ‘ ! "
S I Itw (SCKHY I ! I, tr(sck)
§ tsu(MI) H’N :tw (SCKL)H : — < t (SCK)
‘ | | |
MISO | \ - \
INPUT | MSBIN L BIT6 IN | LSBIN ><><><><><
T T | -1
< thm) P |
| - |
".!'S%UT MSB OUT| >< BIT1 OUT | >< LSB OUT
tv(mo) '@ M th(MO y&»
&l 21 SPI B} f5 - 48 (1)
1. JELAKEET CMOS HF: 0.3Vpp M10.7Vop.
4.3.16 ADC H51
BRAERE B, FRIOSERM M S EH TEZMRTPAREEE . fecke SZEA
Vopa £t HLHL R &5 2.
% 39 ADC #1t:
e S %A BME | HAME BNE L:<K 12
Vbba AR H - 2.5 3.3 55 V
fanc ADC I 4% Vopa=2.5V - - 48 MHz
. its: >
X0 TRk 1201 Voon : - 3 MHz
12bits;
fri® | A SO | faoc=48MHz | ] 282 | MHz
12bits - - 17 1/fanc
fingeCT N EBIENIR 12bits - - 23 1/fanc
Van@ A R VE Vbpba=2.5V 0 - Vbba \
Ran( A1 N BT - a2 kQ
Rapc(" RFEFF oS LR - - - 1.2 kQ
R PRI
Croc) V‘]HBKE;? fR¥F ) i 3 4 OF
tsTas(" e L] - - 32/fanc - uS
tea™M REHER 8] - - 32*12*16 - 1/fapc
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s ZH A /ME ST SN AL
tradl HEN i S iy - - 512 1/fanc
%
tiae(" RS AN 512 1/fanc
I
N fabc=48MHz 0.0729 5.0104 uS
ts(™M KFERS A
S R - 35 2405 | 1/fanc
peNioE s ANl 12bits;
0.3333 5.2708 S
tconv(™ CEFER R fanc=48MHz H
[a]) 12bits tsamp + 12.5 = 16 to 253 1/fanc
1. HZEATERIE, AEAR IR,
2. HEHRIE, AEAEHNER .
3. EERIEET, Veers £NERS] Vopar Vrer- £ W ITERER] Vssao
4. WEIHRE, AEAFEFIER.
5. Xt FAbERfibk, AZAERTZE N L — AN ER 1 fapco
L PNEERT B

TS

Ryn< —R
AN fapc*CapcXIn(2n+2) 4pe

FRARX (AR D BT REs RN YT, FRIRZELI/NT 1/4 LSB. Hr
N=12 (F/R 12 GinHEER) , A faoc = 48MHz I E TS

% 40 fapc=48MHz® B} 15 K Ran

Ts CA#D ts (uS) A Ran (kQ)
35 0.073 0.7
4.5 0.094 1.2
55 0.115 1.8
6.5 0.135 2.3
7.5 0.156 2.8
11.5 0.240 5.0
13.5 0.281 6.0
15.5 0.323 7.1
19.5 0.406 9.3
29.5 0.615 14.6
39.5 0.823 20.0
59.5 1.240 30.7
79.5 1.656 415
119.5 2.490 62.9
159.5 3.323 84.4
240.5 5.010 127.9
1. EHE, AR PR,
F 41 ADC § 5S4 OR)

5 S S Yan S A =K A
ET CERIRE -8.4/+3.3
EO TR froLke = 96MHz, -1.2/+4.4
EG WRR IR faoc = 48MHz, Ran<0.1kQ, -0.5/+5.5 LSB
ED W et iR 2= Vopa= 3.3V, Ta=25°C ~1/+3
EL R MR 2 -4.2/+4.7

DS_MM32SPIN0280_ver1.05

1. ADC HEERPENBRIKR: HFEE R FARERBEAN S FENR P i, FOEFES R
20 BRAR 5 — AN 51 L ETEEAT IR ORI . ERFE T BEF AR RNV FLRR IR AR HEASLADL 51 )
b, (BlS R D B n—AN EREE R . R IEREEANRR, RET/NY 4.2 hgy H
Ing(PIN) F1 Zyng(PIN) YEFEZ P, A <520 ADC K .

2. HZGAVHMETIE, AR F IR,
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3. ET = BOREMERZE: SBRAN AR (40 il 26 (9 ) Sk 12«

4. EO={mfiRZE: B UCSEBRIEHAN S — AR e 452 1] () e 1

5. EG=MMaiiR%E: &5 — R AEEHAN G5 — RS BR 4 Ff 25 o
6. ED =gtz bl AnEAREL ] iR KW S -

7. EL=MDERIEIRE: ARATSRREAI b 5 Sk 8] R K S o

KEEANRFFADCEE 1 7%
I}ﬁw‘” AINxFj Rﬁﬁﬁm 1241
VIVVVYY L] VUVyvvy $§}ﬁ%§
Cparasitic?
VAIN — —
‘ Capc!
TAEHBE
& 22 fii ] ADC SR 3 R

1. f5% RAIN. RADC fil CADC Wi, & W% 41.

2. Cparasitic £/~ PCB(H R PCB 1) i EAHR) 524 LA (KY 7pF). BUKH Cparasitic
BUENG AR IRE BE, R RII INE R I/ faoce

PCB #it& X

FLYR K 2 i IR N R, BRI 10 nF B DA EN B, EAINIZR A

AEHLEENT MCU & Fo

Vbba -
1] Vooa
1uF//10nF
T 1] Vesa

326818

23 L AN 225 iR LA
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4.3.17 R AL AR
R 42 LR A 90

DS_MM32SPIN0280_ver1.05

5 S e/ ME HTUE e NE L=k 1)
Vsense AHXT 38 B 1
(1) - - °
L i 10 +10 c
Avg_Slope™" SEY R 4.26 mV/-C
Vs 18 25 CHf (R - 1.42 - \Y
tstarT® 78 3T [A] - - 10 uS
ts tomo® M GRER, ADC ) i i s
o SRR 1] !
1. HZGAERIE, AEARE IR,
2. HEHRIE, AEAFEHINER .
3. IR SR AR AT R LA B S AR 85 2 G IR U E
4. VDD =3.3V.
5  REARX: TS_adc=25+(value*vdda-offset*3300)/(4096*Avg_slope), offset it 3% T Ox1FFFF7F6 {ik 12
A,
4.3.18 DAC 1t
% 43 DAC itk
5 S5 S Yan 5 /ME HMAME | BNME | B
Vopa AR H - 25 3.3 55 \Y;
VREF+ S H L - 25 3.3 5.5 \Y;
buff on, output ) 97 )
A . connected to Vssa
Ro it B buff on, output ) 85 ) Q
connected to Vopa
DAC_OUTmin | Hith K& - Vssa+0.1 - - \Y
DAC_OUTmax | #ith iRt - - - Vg“{" v
IbbA DAC #5 HLi - - 430 - uA
DNL o AL i 1R 2 - - -3/+1 - LSB
INL Ty Lk iR 22 - - -2/+2 - LSB
Offset iR %E - - -1/+2 - LSB
Gain error W5 - - -2/+2 - LSB
Update rate S ONESEpuEEd - - 1 - MS/s
1. HZEEVEIRIE, AFEA R R
4.3.19 ARt
R 44 LLE A RRE
PR 24 1
e ZH %A B/ME LT SN k<K 12
tHysT 1B IRiOmv - 0 - mV
IR ¥ii15mv - 15 - mv
IB#30mv - 30 - mvV
IB#F90mv - 90 - mvV
VoOFFSET R HLE IR #0Omv 0.091 0.213 0.358 mV
tpELAY FEREZERS (1) AR T % - 70 - ns
fKTh#% - 43 - ns
R TR - 33 - ns
[=prIE - 16 - ns
Iq WARIh & - 5.9 - UA
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e R i
5 ZH %A B/ME S A SN AL
AR R - 9.2 uA
fa(2) T R - 12 uA
EIh#E - 48 uA
1. HaHENEE 50% S5\ BHEE RO AR 2
2. RHFEHIRIME, TAEHRR.
4.3.20 i8R R
* 45 BRI ERE
5 S % BAME | MBE | BORME | R
Voba A H - 25 3.3 55 V
VOFFSET LD TR RN A - -6 +6 mV
ILoaD IRZ IR - 35 mA
CLoap AR - pF
CMRR FEAEANH L - 70 dB
PSRR YR L - 80 dB
GBW 5 T AR - 12 MHz
SR Jaceic pd - 7.9 Vl/us
GOL FFIRHE a5 - 100 dB
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B

5

ESRS

Rtk

5.1 ##: LQFP64
D
D1 Aéz
0.58BS
HAAHAHAAHARAAH AR e
== @ A ==
- 1
— BTM E—MARK / i
= bEPTHH R = | <
';E TOP_E—MARK i -
£ 2-41.80+0.10 0.10£[.05 DEPTH i
= INDEX_#1.20+0.10 o
= 0.20£0.10| DEPTH =
=@ =1 ik
SR =Y
= $0.08@)] A
b
Ol 1
2 \\,\\“\\\\\“\“\“\
y SECTION _A—-A
(L
LEAD FORM PART

24 LQFP64, 64 M TH 77T P H 2 K]

1. EIAS AL L B2 ]
2. RO AN K.
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B

% 46 LQFP64 R~} W
s =K
R/ME BRI BAE
A - - 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.18 - 0.27
bl 0.17 0.20 0.23
c 0.13 - 0.18
cl 0.117 0.127 0.137
D 11.95 12.00 12.05
D1 9.90 10.00 10.10
E 11.95 12.00 12.05
E1 9.90 10.00 10.10
0.40 0.50 0.60
H 11.09 11.13 11.17
0.53 - 0.70
L1 1.00REF
R1 0.15REF
R2 0.13REF
0 0 35° 7
1 - 12° 13°
92 1 12° 13°
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S SR
5.2 #3 LQFP48

5 A2
A
D1 3 0.61BSC
il ]
: 1
i — —
o O i / \’\ —m
 —— \ -7 |13
CI| BTM E—MARK | T
| 2-#1.00£0.10 0.T0F0.70 DEPTH ||=m=
| 1
- i T
| T0P_E—MARK 2d¢1.0040.10 |~ 4| ™ T
|| 0-10£0.10 DEPTIF —
| i 1
J— INDEX #0.80+0.10 —
| R \/ 0.2010.113 DEPTH —
== ) T “f\ ©
®% - 19

L GG R

el b - {$]0.08@]

b
~ b1
<48 - N WITH PLATING
0|
O
S {L Z AN—BASE METAL
SECTION A—A
(L1)

LEAD FORM PART

25 LQFP48, 48 JHMICHI T 77 T J - 4 25 1
1. B R o1 22 41

2. T AR
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BRI

% 47 LQFP48 R~ it Wi
e =
B/ME HAUE BAE
A - - 1.6
Al 0.05 - 0.15
A2 1.35 1.4 1.45
A3 0.59 0.64 0.69
b 0.18 - 0.27
b1 0.17 0.20 0.23
c 0.13 - 0.18
cl 0.12 0.127 0.134
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
El 6.90 7.00 7.10
e 0.50BSC
0.45 0.60 0.75
L1 1.00REF
L2 0.25BSC
R1 0.08 - -
R2 0.08 - 0.2
0.2 - -
C] 0 35° 7
01 0 - -
62 1 12 13°
o3 1 12° 13
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BRI

5.3 33 LQFP44

ARARARAARAH i e

HAARARRAAAR
SEEEEEEEEEL

D
:DDIE:\ITIFICATlON H H H H H H H IE' H HH(M - L

A A
Q
g b
4R = WITH PLATING
(=13 o = S//§
(LL ™ BASE METAL
SECTION A-A

LEAD FORM PART

26 LQFP44, 44 MK EITH 5 T% P2 24
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BRI

% 48 LQFP44 R~T iK1
b2 _ oK _
B/ME UL AIE AME

A 1.6
Al 0.05 0.15
A2 1.35 1.4 1.45
A3 0.59 0.64 0.69
b 0.33 0.42
b1l 0.32 0.35 0.38
c 0.13 0.18
cl 0.117 0.127 0.137
D 11.95 12 12.05
D1 9.9 10 10.1
E 11.95 12 12.05
El 9.9 10 10.1
e 0.7 0.8 0.9
H 11.09 11.13 11.17
L 0.53 0.7
L1 1.00REF

R1 0.15REF

R2 0.13REF
8 0 350 7o
81 110 120 13
62 110 120 13-
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BRI

5.4 #% QFN48
[a} 4 o [ Joec e ti|eee|c |
T . o B
| i ill SEATING PLANE
‘ i
1 / : :
,,,,, 1
l
PIN 1 CORNER :
L - - ,[E] —
|
|
|
|
|
|
l
\‘llﬁiﬂi oA
TOP VIEW (A3)
D2 30X L SIDE VIEW
n3 24 ’_7
JUUUUUUUUUUL Bxrosen e
‘ ATTACH PAD
12— ‘ ] 25
- ! ¢ O
) I [
) I (e
) ! —
E2 ! = —E
[@lmlclale] T |~ - T T T =T q_*
) ! _
— : —
% A) ! g 48X (K)
1 : 36l
| N
nnannnnnannn
— 48 | |- 48xb 37
[&lboo @[clals]
BOTTOM VIEW

K 27 QFN4A8 JAMIG T 7 % i 1 26 6]

1. BIAS A% I Ll 22

2. RO A =K.
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BRI

7 49 QFN48 R ~f 1)1
_ £V
bR = =
/ME HAE PN
A 0.7 0.75 0.8
Al 0 0.02 0.05
A2 0.55
A3 0.203REF
b 0.20 0.25 0.30
D 7 BSC
E 7 BSC
0.5BSC
D2 5.2 5.3 5.4
E2 5.2 5.3 5.4
K 0.5REF
L 0.3 0.4 0.5
N 51 % H = 48
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BRI

5.5 #3 LQFP32

D A2

D1 — | 0.61BSC

HHAHAHAA Banni
1| ||
] 1]
] 11
Lo e
- W T
[ 1]
] 1]
Eu:)é 5»:I]:I 5;(\ -
:TJIEIlITIFICATION H H H H H Hi
&

o
[N
=1
&

b
S
o & b1
% WITH PLATING
Alg 733 - o|o
o — ASE METAL
<] p SS—
L]k
& STow]

28 LQFP32, 32 MM T /7 % i~V 3 25 I
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ESE LAk

% 50 LQFP32 R~ H
5 <A
R/ME LAY RKME
A 1.6
Al 0.05 0.15
A2 1.35 1.4 1.45
A3 0.59 0.64 0.69
b 0.32 0.43
b1 0.31 0.35 0.39
c 0.13 0.18
cl 0.12 0.127 0.134
D 8.8 9 9.2
D1 6.9 7 7.1
E 8.8 9 9.2
E1 6.9 7 7.1
e 0.8
L 0.45 0.6 0.75
L1 1.00REF
L2 0.25BSC
R1 0.08
R2 0.08 0.2
0.2
0 0 350 70
81 110 120 13
92 110 120 13
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7 it i 44 R0

6 7= i 1 54 K|

Device famlly

MM32 SPINO 28 0 D

Product type

MM32 = MindMotion 32-bit microcontroller

SPIN = Motor & Power Ccontrol

Core type

0 = Cortex—MO

Product Series

28 = 28 Series

7

Flash size
D = 128KB
Pins

A = 44Pin
7 = 64Pin
6 = 48Pin
4 = 32Pin
Package
P = LQFP
Q = QFN
Temperature

V = -40°C~105C
(Blank)= -40°C~85°C

& 29 MM32 % 5y 4

DS_MM32SPIN0280_ver1.05
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(EYARTIESS

7 BiTiIE

H# J[7E: S HE
2021/11/01 Rev1.0 1E AR
2021/12/29 Rev1.01 4 ESD $fE
2022/03/08 Rev1.02 (CIEE i
2022/04/07 Rev1.03 T K A I SCRF 125°C
2022/8/18 Rev1.04 388 11350 4 L 2 M0 K B /M
2023/02/28 Rev1.05 N ESD %4k, #h7n DAC ThAE S| iR, S

HZH
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