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o ER ARG . MHUNUE. MIBEAIE X A R S E

1.2 FPEEER
o AL RS
— 32 fif. ARM® Cortex®-MO 43 28 P #%
= I LAEMZE AT 72MHz
o fFffEE
— A 64K FEAT I INAEFE T APk 45
- ik 16K 45 SRAM
- Boot loader SZ# ' Flash. UART ELH S fe (IAP) I{ELk REGi4mFE
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o WPEN. EALANHLYEE B
- 2.0V ~ 55V fiti
- e/ E AL (POR/PDR) . Al4mfL k%S (PVD)
- POR S HLEMEE 1.7V
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— SCRERFERS R 2 He e il B

- IR AR

- L HR AR

2 Mg

5 ifiiE DMA f il 4%

— RSN ES: Timer. UART. 12C. SPI. USB 1 ADC

%3k 56 AR 1/O i 1

- A 110 HA] LABR 216 > FM R b iy

Zik 9 MER A%

- 116 £ 4 BIE SR ER 2%, 5 4 38iE PWM i, PLURBEX AR i S
1EIhRE

- 1/M16 LB e R 2RI L A 32 AE e R 88, A A4 AN IR R, TT
T IR il ffhg

— 216 P EEAERTAS, L MRS H LRI L S OCN, FEX Ak, EaE
b, EHIER TR T IR

- 2NEITER#E OB fg )

— 14> Systick B #%: 2447 BT EEE

YA K

- FATHEED (SWD)

E2 S i Er AN

2 4~ UART #1

1/ 12C#0

2 4NSPI B0

1/ CAN#:1

1 /> USB device #:

96 firts FrE— ID (UID)

¥ LQFP64. LQFP48. LQFP32 . QFN32 1 QFN28 df %

* AR At QFNA8 S5 X Mk E ke, VEIH RIS Rl % EH LI

B IERRIAPE MTEAE R, ESHEAM MWEHEFME 2.2 75,
H K Cortex®-M0O WHZIM KGNS, 1ES3% (Cortex®-MO £ AKS % FAft).

DS_MM32F0130_ver2.01

www.mm32mcu.com 2/67



http://www.mm32mcu.com/

TS 1 1]

2

A Ul B

21 BIBFR
211 TWEER
F2-1iTHE R
PEES | MM32F0131C7P/ | MM32F0131C6P/ | MM32F0131C4P/ | MM32F0131C4Q/
SEEEO MM32F0132C7P/ | MM32F0132C6P/ | MM32F0132C4P/ | MM32F0132C4Q/ | MM32F0131C3N
MM32F0133C7P | MM32F0133C6P | MM32F0133C4P | MM32F0133C4Q
CPU Ml 72 MHz
NFE- KB 64 64 64 64 64
SRAM - KB 16 16 16 16 16
W] (16 bit) 1 1 1 1 1
JEA (32 bit) 1 1 1 1 1
5E I 2%
B ¥N 3 3 3 3 3
[ 1 1 1 1 1
UART 2 2 2 2 2
12C 1 1 1 1 1
RO SPI 2 2 1 1 1
usB -/1/1 -1 -11/1 -1
CAN --11 --11 -I-11 --11 -
GPIO 3 1% 56 39 25 27 23
12 f.ADC T ! ! ! ! !
BIBERAE 10 10 10 10 10
e 2
RTC v
TAEHE 2.0V ~ 5.5V
EaE S LQFP64 LQFP48 LQFP32 QFN32 QFN28
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LZEARiR
LQFP &34 pih 22 E2ETY .
LQFP — 287! 1.

O
€29 mMn3z

FOL33IXXP
XXXXXXXr

o yyww ®

1 pin index|

2-1 LQFP 2% 1 22 Epkrit K

LQFP — 27 2

O
€29 mm3e

FOL3I3XXP
XXXXXXXX

g> XX <>

1 pin index

K 2-2 LQFP 282 2 # EifRifE
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QFN S5 A P 22 ENJEAY .
QFN — 271 1.
MM3c2
FOL33IXXA
XXXXXXXr
s @ Vvyww
1 pin index

K] 2-3 QFN 287 1 22 ENfRift ]

QFN — 27 2.

MM3e2
FOL3LXXN
XXXXXXXX

i X X

0

1 Pin index

P 2-4 QFN 257 2 2 EFniRiA
LQFP F1 QFN (127 1 5256 — MAE T2 & 22 B0
H—4T: MM32

% 4T: FO13xxxP/Q
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%— 47N MM32Logo FI=ShaRR, H=47 e ARIOH A S, STy R
= HHgRS R Gy, “ww 3 H B4 R0 1 B E

LQFP 1 QFN (27 2 4256 — fAE TR B & R 22 B0
H—17: MM32

% 47: FO13xxxP/Q

AT XXXXXXXX

FIUAT: XX

55— 4779 MM32Logo M7= fh A4 8K, 58 DUAT R iAo
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HURE 1 ]

213 REGHEH
—AB__ O Flashizn & —— Flash
CPU ~ System
MRFHRE L Ams SRAM
DMA
DMA
:: ] /
] Mriz1 | APB1
W2 APB2 ‘
o>  RCC
< ADC1 EXTI PWR BKP
PIOA/B/C/D | |UART1 SYSCFG I2C1  UART2
K— GPIOA/B/C/
(SPONBCD] SRS e,
= CRC TIM14 TIM3 CAN
TIM16 TIM2 RTC
TIMA7 USB

V4 DMAi# K

554923

2-5 HIHHE K]

DS_MM32F0130_ver2.01

www.mm32mcu.com

7/67



http://www.mm32mcu.com/

TS 1 1]

2.2 ThREULEA

221 WA

ARM® ] Cortex®-MO #bHE332 i — AT A R ARM 438, B NsEH MCU 1
TERME TIRRAR & G5 I H . BIEK RS IhEE, R 3RAE it

SR RE AT SE Rt (14 Hh T 2R e L

ARM® [{] Cortex®-M0 & 32 fiiff] RISC 4b¥E3s, RALFAMIICHERER, Al% 8 Ml

16 A7 RG] ERAE T ARM AR TR BE -

A AHAE A ER ARM o0, BPILESIrA R ARM TRMBAEFE .

2.2.2 Az

% 2-2 T ARG
B SRk N HhBt
TN S, RYAF
0x0000 0000—0x0000 FFFF 64 KB fifi# 5l/2 SRAM A Jifi
T BOOT AL &

0x0001 0000—0x07FF FFFF ~ 128 MB Reserved
0x0800 0000—0x0800 FFFF 64 KB Main Flash memory
0x0801 0000—0x1FFD FFFF ~ 383 MB Reserved

FLASH Ox1FFE 0000—O0x1FFE 01FF 0.5 KB Reserved
Ox1FFE 0200—0x1FFE OFFF 3 KB Reserved
Ox1FFE 1000—-0x1FFE 1BFF 3 KB Reserved
Ox1FFE 1C00—0x1FFF F3FF ~ 256 MB Reserved
Ox1FFF F400—-0x1FFF F7FF 1KB System memory
Ox1FFF F800—0x1FFF F80F 16 B Option bytes
Ox1FFF F810—0x1FFF FFFF ~2 KB Reserved

SRAM 0x2000 0000—0x2000 3FFF 16 KB SRAM
0x2000 4000—0x2FFF FFFF ~ 255 MB Reserved
0x4000 0000—0x4000 03FF 1 KB TIM2
0x4000 0400—0x4000 O7FF 1 KB TIM3
0x4000 0800—0x4000 OBFF 8 KB Reserved
0x4000 2800—0x4000 2BFF 1 KB RTC/BKP
0x4000 2C00—0x4000 2FFF 1 KB WWDG
0x4000 3000—0x4000 33FF 1 KB IWDG
0x4000 3400—0x4000 37FF 1 KB Reserved
0x4000 3800—0x4000 3BFF 1 KB SPI2
0x4000 4000—0x4000 43FF 1 KB Reserved

APB1 0x4000 4400—0x4000 47FF 1 KB UART2
0x4000 4800—0x4000 4BFF 3 KB Reserved
0x4000 5400—0x4000 57FF 1 KB 12C1
0x4000 5800—0x4000 5BFF 1KB Reserved
0x4000 5C00—0x4000 5FFF 1 KB USB
0x4000 6000—0x4000 63FF 1 KB Reserved
0x4000 6400—0x4000 67FF 1 KB CAN
0x4000 6800—0x4000 6BFF 1 KB Reserved
0x4000 6C00—0x4000 6FFF 1 KB CSR
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iS85 Grik3E KA Fhgt
0x4000 7000—0x4000 73FF 1 KB PWR
0x4000 7400—0x4000 FFFF 35 KB Reserved
0x4001 0000—0x4001 03FF 1KB SYSCFG
0x4001 0400—0x4001 O7FF 1 KB EXTI
0x4001 0800—0x4001 23FF 7 KB Reserved
0x4001 2400—-0x4001 27FF 1 KB ADC1
0x4001 2800—0x4001 2BFF 1KB Reserved
0x4001 2C00—0x4001 2FFF 1 KB TIM1

APB2 0x4001 3000—0x4001 33FF 1 KB SPI1
0x4001 3400-0x4001 37FF 1 KB DBGMCU
0x4001 3800—0x4001 3BFF 1 KB UART1
0x4001 3C00—0x4001 3FFF 1KB COMP
0x4001 4000—-0x4001 43FF 1 KB TIM14
0x4001 4400—-0x4001 47FF 1 KB TIM16
0x4001 4800—0x4001 4BFF 1 KB TIM17
0x4001 4C00—0x4001 7FFF 13 KB Reserved
0x4002 0000—0x4002 03FF 1 KB DMA
0x4002 0400—0x4002 OFFF 3 KB Reserved
0x4002 1000—-0x4002 13FF 1 KB RCC
0x4002 1400—0x4002 1FFF 3 KB Reserved
0x4002 2000—0x4002 23FF 1 KB Flash Interfac
0x4002 2400-0x4002 2FFF 3 KB Reserved
0x4002 3000—-0x4002 33FF 1 KB CRC

AHB 0x4002 3400—0x4002 FFFF 47 KB Reserved
0x4003 0000—0x4003 03FF 1 KB Reserved
0x4003 0400—0x47FF FFFF ~ 127 MB Reserved
0x4800 0000—0x4800 03FF 1KB GPIOA
0x4800 0400—0x4800 07FF 1 KB GPIOB
0x4800 0800—0x4800 OBFF 1 KB GPIOC
0x4800 0C00—0x4800 OFFF 1 KB GPIOD
0x4800 1000—0x5FFF FFFF ~ 384 MB Reserved

2.2.3 WENGFER
Bk 64K (N B INAE AL S, 17 ORISR

2.2.4 HNE SRAM

K 16K 1N E SRAM.

2.25 CRC (ERTUARL) tHHEHIT

CRC (fEMA LRI AT —MREDE N 2 W A Ay, W—A 32 A%k
o E—A CRC 1. fEARZHIN MY, #T CRC HIERY T 16 UE K &4 5
R —2 . £ EN/IEC60335-1 drEfITEIN, Bt 17— Rkl N A2 77k S5 4
WITEB, CRC RS T DU T SER bt S5 4, IR STERERANAE BUZ IR

PRI P AL R A4 0T B
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2.2.6 mEMMENXPEEHE (NVIC)

AP E RER X P W, R B A FRCEE (AR 16 4
Cortex®-MO FJH i) 1 16 Ml gmfEfl e

o EMAN NVIC A6 IA FIK IR 19 o Wy g 57 4k 2
o HRTIH E N O HE B B3NN

e HEHMAK NVIC 0

o VR T R AL 3

o b MR 3 A A A S b B

o SRR R L BE 1 Th Re

o HIRAF A RS

o RWIR IR HBRE, JCTE MG LT
ZATHL DL I /N 0 Hh T S AR AR R ) P T B TR

2.2.7  ANBFWEAER S (EXTD

A T R SR B 2 AN YA USSR A P R SR . A v T LA
BT MR B A R S TR R ERUAIS) TR G A B R A — AN
AR AF AR T TSR AR A . EXTTI AT LA I B ik st 55 2 /N T 0 28 APB2 (it &l
#1. B 1O RS 16 MNAhEkrhbik .

2.2.8  WERATS B

RGBT R R BRI T, "L NE 48 MHz HR% 4% 6 2 Alikik NERIAT CPU
W, B AT LRSI . BRI 2 ~ 24 MHz Il 244600 ) 41350 i b 2% Rt
BRBRE, RG0SR B N IRG A, RAERE Ty, B R DL R A B
I [RIRE, 7575 AT DORBOS PLL B ERsE 4 fgrh Wi 3 (2 — AR FH i ok
TR o R o

AT TECE AHB 3R, &id APB (APB2 fil APB1) [Xi. AHB FlEi#
APB [ R & 72MHz. %K 2 (PR shHE A
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RTCSEL
~— RTC Enable
Lse | .
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1
1
1
1
1
1
1
1
I
: 1
1
l :
! 1
! 1
1
: | Nt FCLK :
1 P Deep Sleep'D— |
1 1 1 1
1 1 1
: V! ST | N . SysTick !
. I EZEI LSI L IPRESC P P !
1 : ! /4 Peri 1
. ' eripheral ) 1
' : 1 clock enable AHB Peripheral ,
1 . : Clock :
! [ CSSI APB1 1
: ro PLLXTPRE | — —{PRESCIH— PCLK1 to APB1 1
| Vo Peripheral Peripheral !
] Vo 11,2, | |clock enable P
1 .
1 |HSEOSC |! ! /2 HSE AHB [ !
: 2~24MHz : : PLLSRC PRESC |-+ If(APB1 Prez;=e1 ):((21 o TIMx :
: Do = M",2,..512 !
1
E : i BLLx /( SYSCLK PleriEheratl) | E
I 'y 3,4,. SwW APB2 | clock enable '
! V! {PRESC PCLK2 to APB2 |
1 : 1 2,3,4,. 4 /1, 2,... Peripheral Peripheral 1
: ' : 14 clock enable \
e L hsi ] ADC 0 ADC :
1 | Level shiftersf? : 0] ¢ PRESC : (0] :
L_o__4A___ /2. 3..17 |Peripheral X
Rt 3 - clock enable 1
1 1
1| Clock ¢ !
'| Recovery S|48MSEL HIf(APB2 Presi:=1 )X21 toTIMx |
1| System else x exclude TIM.Adv !
: USB 1M seL Peripheral !
| PRESC TIM.Adv clock enable .
! 1,234 PRESC to TIMAdv
1 ——— HS| /1,2, 4,.] !
| —a2—Hsi :
D el RS Peripheral !
an clock enable !
: Clock Output t;E to USB48M :
\ SYSCLK Peripheral |
| —{24—PLLCLK clock enable '
! mco\—12—PLLCLK |
________________________________________________________________________ 1
Legend:
HSE = high-speed external clock signal
HSI = high-speed interal clock signal
LSI = low-speed internal clock signal
LSE =low-speed external clock signal
2-6 B} £y
AN S
229 HBEZHA
TEJE BN, ik B 28 5] AT DLk =R B 2 B i —
o MIEFF N A 4R B 4
o MNARGAFAELE B2
e MW SRAM H 2
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TS 1 1]

HZ#EFfEF (Bootloader) 7T RGiffikds, v LLUEIE UARTL X INAE EHIWIE.

2210 ftEFE
e VDD = 2.0V ~ 5.5V: VDD 5| /O 5| A1 Py & 15 2 AL .

e VDDA = 2.5V ~ 5.5V: Jy ADC. Efufidh. % RM PLL I HLEE
iRttt , VDDA Ml VSSA X 4i% #lE#R S VDD Ml VSS.,

2.2.11 ftrinsas

AP NERER T LHEEAM (POR) /AN (PDR) HEE, ZHEBHLLT TIERSE,
PRERG AL T 2.0V B TAE; 24 VDD K T EIB{E (VPOR/PDR ) I, BT
BADIRES, AL SRR A .

AR — AN AR R 2 (PVD) , B4 VDD/VDDA ftH ) 5B{E Vewo B
5, VDD & T8 T H{E VPVD W= AR i, Ao b B 7 vl DUk 242515 R B0k
BN 2. PVD IR BRSPS .

2212 WSS
VRIS 2R A0S L I e P N A B B B AR R R, iR R AR AR B AR I A AL T AR

2.2.13 {RIhREM

P SRR DA, AT DR BERAR IR . K5 Sl I 18] A0 2 Al nfe g -1 2 [ 3 3 fe £ 1) T
.

BEE ARAR 5
FEMEIRAE, HA CPU 1k, Frf AMBLAE T TARIRZS Il 48 A A v Wi /= A F I e i CP U
EHER

TELREF SRAM FIAF 7288 W AN ERIEI R, EPUE AT PUE BRI A HFE. 15N
BEEUR,  HSI RS &A1 HSE fiRIR % 28 4% 5¢ M. v LLd I AE—BL B A EXTI 5 598
b A ME AU e,  EXTI S ST LAE 16 AN 110 Hz—. PVD [ ik
(R

R

R A SE I R G B ARThFE . 1ZAE R 7E CPU IR BEARA I 5GP F 15 88 o B
FrA 1) 1.5V B4 (At s X e 7. PLL.  HSI 1 HSE 4537 st 556 71, 7T DL
WKUP 5| EFH#s . NRST SIIFIAMEE AN . IWDG 57 e i 5 #5114 5 I 85 ne il
HEN . SRAM FIZFAFE M N ER . HB &0 2T A7 2 AAFHLH B 4 R b

2.2.14 DMA

RiGH) 5 BIEH DMA A LU HEAZ BRSBTS . W& B 2 A7t 2% 2% 4% B0 3 4%
f;  DMA P28 ST R R b X (A HE,  JRE 4 T el B AR S Bk 22 o X 45 R A TP AR 1Y)
i

FAEE A LT DMA TERZ 4, [N AT DL SRR BN EE ;s ALK
A4 (s kA H Fr bk ER v DL I R R

DMA ®] LT 4. ) UART. 12C. SPl. ADC . USB Hlid FH/FE A i i
SERT % TIMX

2.2.15 RTC (SZifif4d)

SR IR — AN IRST R E I 8% . RTC BEHia — & S Bt S8, 70 BT B
T, EERAET B H P ThEE . SO SR T L E R E RSCYRTE A H . RTC
REHURIR 00 B 248 (RCC_BDCR 2 /788) W TR & X1, BITE RS 5H fr ok A p LR =
BEfE, RTC Ry E AR (o] 4ERFAAR .
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2.2.16 K/ HAiss
B 20 A 16 MLIAEES, A FSRARREF P R R TR . 4 RETERUER T
WirelR, SRS E M IR A, AR SR .

2.2.17 EWEAET I
FERALE 1A E S ER
11/ R G0 s i 52

TR T B b i 3%, 3 e SRR A B SR Th A

2 NMEER RS, 3AIEAER S, DL 2 NETER 2%

£ 2-3 I HRIh AL HEL
SR SRR 3 HEERAER | KA | FMHAK | DMABRAER | BIEEE | TiMH
» TIML 5 L N I 65536 2 il 4
itk 66 | R | e s f f
B BRI .
‘ TIM2 32 fir & % 1~232.1 7 Jd H xI
& ERGEE | R B 4
. B HE. |1 ~ 65536 2 [q
TIM3 16 fir SRR | HOfLE B f 4 x
TIM14 16 fir i 40 1 ~ 65536 2 [d] 1
A VA i ynanm H ¥
TIM16/ 1 ~ 65536 2 [
A TIM17 16 4 = O % i ! i

REERERE (TIMD

AT R 4 R 16 AT A 4 DR EGETE DL AR E AN PWM R AE 282 AR

BRAWIEX AN AN PWM i, 180T DU Y Bl e B IR e i 48 DA BRST (1 8 1E
LA T

o BN 3K

o HIHIELE

o P PWM (3% Bl ot xR

o LK IR A

e v 16 Al i 250, B TIMx 5@ i 885G A0 [F 19 3 6 .
i, ERA2REES) (0~ 100%) .

RS, TS AT DL vR S, R PWM Sy i 28 0k, W50 08 p 3 6 4 8 i o)
e,

IRZIhEEAR-SIE AN TIM ZI 25AH R, PSS A A [R), AT obb i 2 42 ) e e T LA s
WS DIRE S TIM I 38 W 3R, 4L RDP s s DB .

B RS (TIMX)

PR, WE T ZIE 2 MR BT EAER S (TIM2, TIM3) o EREA —4> 32
KA B B INBGE BRI EES . — A 16 ALATI s Al 4 NS HIEIE, AR IEE AT
M THINER Sl e, PWM RISk s

K& N 16 2 PWM K&

DS_MM32F0130_ver2.01
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T 1t
B R aS_32 4L

SERT8A —A 32 (LR EH S InEGBE NGB EES . — > 16 LT Ses Al 4 AN
8, FNMEEEATH R B R, PWM Rk e .

BR e _16

AN ER2E — 16 A28 B shinasd st 5. —A> 16 ML Ha4gsfl 4 ANJhsr
(IIE, FAEEETH TR, B, PWM IR ks i

EATE G 2 i 2 BE R TN RE 5 = e ) e i S AL R AR, RALRD s B R TR . E
VAR ECR, BT DA R 45 . AE— @A e 2R ARRE T 7228 PWM farth . BN e I 2
HRAT M DMA 15 R L .

XL E I 2R INRERS A TR I B AL 8 015 S, AL HE 1 ~ 4 NERMERB I TH Y. &
AN ER AR H PWM Har s, BAE A a7 B i a) 2R 4

FA e I A%

TIM14

ZEN 2RI T —A 16 A7 H Sh EHIS I TR A — > 16 fr T 4igs. BA —iEiE, M
TR LR, PWM SR kA o R, FL e T i v 4 .
TIM16 / TIM17

SENF 2R BFET— > 16 17 | shE IS T Has fl— > 16 frfiodigs. & PHidiE, [T
BN A LEE,  PWM B ko 0t . A5 B AN, SR IX AR RIS, DMA i
RARINGE . EIRREAT, 2 TR IIRE.

FSLE N

MOLE T IR IE T —A 12 ALl h s Al —A 8 L nies, &l —"NWEshar
) A0KHz HIHR¥ e bt b ONIX ARG a0 T 080, BT DLVE ATs AT TS LR £5
WU, BRI CARAE R G0 &k A ) B A7 A KRG EE N —A B e I 28 8 N FE P 3 3t
AR, e T AT DA B GR  EE R R Bh A T . RN, BT
KM,

HOE M

WORTIMNE — 7 SRR EES, TR E R E Bigtr. e nl DA S a1 140
FAERE MG ZA BN RSG. CHENSIKE), LG RMERRhiae, ERRET,
F I8 5

RYGET I E BT 38

XA E I 28 T it 8 R 80, Wl Y — AN Bogs . B BA kst
o 24 I I ek 1T % g

o HzhE N IR

o LN 0 WREFEAE — AN BRIl R G

o ] g FE I Bh IR

2.2.18 EHREPUWCEZ (UART)

UART D EAGREMN CTS Al RTS {2543, # LIN =NINRE. k% 1SO7816 % &
. UART 00 BUEKET A S 7. 6. 7167, 8141, 9fiIyrficE.
BT UART # O #8A LU DMA #:1E.

2.2.19 12C jazk

12C M, BEs TAET 2 BAEMBI, SO pRAEA L A
12C #£ 1 5CRE 7 78k 10 £z Tk
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2.2.20 HATAMEFED (SPD
SPI#:1, ENSEHRAT, nIECERREED 1 ~ 32 {7,
FT A 1) SPI B 10#8 AT LA H DMA #:4E .

2.2.21 WAHEATEZ (USB)

FEMmH R — A IR 4R USB IR & H8s, 543 USB w4 (12 JRL0/FP) bRk,
S A G E . USB E IR 48MHz B Eh N #F PLL BRAE I N ERBT 8 (HSD B
Bred,

2.2.22 XML (CAN)

CAN O FHEMTE 2.0A F1 2.0B (F3)) , SEEREIE 1L IRGFY. &l DIEERATRIE 11
PEARRRF FIFRAEDT, 0 m] DL &% 29 AibR IR FF 9 R

2.2.23 EHmAN#HED (GPIO)

/> GPIO Bl iR S DL B B FRCE i . CHEMR SRR« SN Gl Bdiak FHD
B AN TR . 250 GPIO I #5550 sl i A St . BT 1 GPIO
B B K LRI AR 7T

FEFEWENT, VO 51N RETT LLE T — VR & MEAESUE, LLBE G s S A
/O 1725

2.2.24 ADC (BLRA7#H3)

PRI 1A 12 SRR E st (ADC) , ADC Al £k 10 AMAMERiEE, AL
SEHLER IR R BARE S . R, Bahidi T Ok e i — AR B
KA FE 4

ADC #] LU F§ DMA #4F.

FEALE 1140 Dh e Fo 1V A RS E S A0 — PR BT A IR R (Pl iE, 4k IR R(E 5 8 H TUE )
BMER, A7 A i

HOE A ER S (TIMX)  F g gzl e i 48 7= A 0 S F . ml LLar ol N S5 g 6 21 ADC i %
N RE R REff ADC #4He Si8h )25 .

2.2.25 RELEZS
L R A K S o e — AN L PR R AR AN P T o L P R SR A Y B B2 B ADC (% I
i E, TR IR s e B B B

2.2.26 HATH.LZ SWD iH T (SW-DP)
Wk ARM [P AT R0 (SW-DP) &
ARM [¥] SW-DP #% 1 fo il i 88 47 28 18 L B e 3 5 L

2.2.27 k4 (COMP)

P PR 2 AP, ATMSIAE GEFIFTE & B VO 1D, T S ER g s A A .
WA T 2 A Rg, A

o HEIE 5 fih A AIK Ty FE AR A nde B S A

o WHTHEMES

o SEIEEHIHIM PWM KL &, 4RZ R H R ) %
o XL LL B A

o RENELER S A WL TR

— S0 Bl

— WEBLL# ELE CRV Al 38 AVDD a4 oA 355 56 v L (10 43 1 RIS £
AT ¢ AR W R R
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FHE 1 B
o HJ % FE A A A0 T #E
i H o v DL A B ) B — A 1O U B2 AN 8 A N un, n) DA fi & DL g3
-
— RS
— OCref_clr Fi  CEJH B LD
— NSEILPGE PWM ST i) 42 S5
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S1E U B R TRE

3

51 ke X & B

TIe

31  BlEsAmE
2
O v @ © O~ © 1w+ »wo = 823
S2RRRPRRRRRLRRLRER
OO0 OO mnr
T 3ARRAIBIIRI S
PD7 | 1 @ 48 |1 PD3
PC13 | 2 47 |1 PD2
PC14-0SC32_IN [ | 3 46 ] PA13
PC15-0SC32 OUT [—| 4 45 ] PA12-USBDP
PDO-OSC_IN | 5 44 |1 PA11-USBDM
PD1_0OSC_OUT | 6 43 [T PA10
nRST | 7 42 [ PA9
PCO ] 8 LQFPo4 41 ] PAs
PC1 | 9 40 1 PC9
PC2 ] 10 39 [ PC8
PC3 [ 11 38 [ PC7
VSSA [ 12 37 [ Pce
VDDA [ 13 36 [ PB15
PAO-WKUP [ 14 35 [ PB14
PA1 [ 15 34 [ PB13
PA2 [ 16 33 [ PB12
NEIAIRAARILRRERAIBS S
Jutdbotuotutiubutuuutu
FefFFIzLEEBRRERE S

259627

3-1 LQFP64 5| 44
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NC [

PC13 [
PC14-0SC32_IN [
PC15-0OSC32 OUT [
PD0O-OSC_IN [
PD1-OSC_OUT
nRST [

VSSA [

VDDA [
PAO-WKUP [

PA1 [

PA2

O o] N (o)} (V3] H w N -
PY 48 [ 1VDD

e e =
N = O

44 1 BOOTO

47 1VSS
46 [ 1 PB9
45 [ PB8
43 [ PB7
42 [ 1PB6
41 [1PB5
40 [1PB4

LQFP48

39 [1PB3

38 [ 1PA15
37 [ PA14

w
)]

35
34
33
32
31
30
29
28
27
26
25

__1 PD3
— 1 PD2
—1 PA13
— 1 PA12
—1 PA11
—1 PA10
—1 PA9
— 1 PA8
—1PB15
1 PB14
1 PB13
—1PB12

PA3[ | 13
PA4 [ 14
PA5 | 15
PA6 [ 16
PA7 [ 17
PBO | 18
PB1 [ 19
PB2 | 20

PB10 ] 21

PB11 [ 22

VSS [ 23

VDD [ 24

362551

3-2 LQFP48 5| {4 #i
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BOOTO

] VSS
] PBY7
] PBS
—_ ] PB3

VDD [
PD0-OSC_IN [
PD1-0OSC_OUT [
nRST [

VDDA [
PAO-WKUP [
PA1 [

PA2 [

29 || PB6
27 [ ] PB4

32
31
30
28
26

LQFP32

9
10
11
12
13
14
15

25 ] PA15

16

24

23

22

21

20

19

18

17

PA3 [
PA4 [
PA5 [
PA6 [
PA7 [
PBO
PB1 [
VSS [

INIRINIRIRERINE

PA14
PA13
PA12
PA11
PA10
PA9
PA8
VDD

969408

3-3 LQFP32 3|45
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VDD
PDO-OSC_IN
PD1-OSC_OUT
nRST

VDDA
PAO-WKUP

PA1

PA2

o
= 0
o O ~ © 1vuw T O <
m O m O M O @O g
A m Qo o o o o o
~N - = 0\ o] ~ \D W
(2} o o o o~ o~ o

[ 24

230

22'1'\

214

201

Exposed Pad

194

184

174
o — o m < wn (o}
L~ R . R~ .- R~ =
m <t B © N O = o
< < < < < oo o m
o O oo oA o a o

PA14
PA13
PA12
PA11
PA10
PA9
PAS8
VDD

3-4 QFN32 3| {431
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BOOTO
OSC_IN-PDO
0SC_OUT-PD1
nRST

VDDA
WKUP-PAO

PA1

PB7

PB6

PB5

PB4

PB3

PA15

PA14

28 |

27 4

261

25 §

24§,

231

22

QFN28

Exposed Pad

20{

20(

187

17 {

PA2

PA3

PA4

PA5

PA6

PA7

PBO

PA13

PA10

PA9

PA8-PC4

VDD

VSS

PB1

3-5 QFN28 3| 43 4i
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»
32 MmN E
& 3-1 51 E X
51 4w
KA | IO KR
* 1= i Thge
LQFP | LQFP | LQFP | QFN3 | QFN2 S W F@ e fE Ll
64 48 32 2 8
TIM3_CH1
1 - - - - PD7 /0 TC PD7 TIM17 CH1 -
TIM2_CH1
2 2 - - - PC13 /0 TC PC13 TIM2 BTR -
PC14
3 3 - - - 0SC32 IN /0 TC PC14 TIM2_CH2 -
PC15
4 4 - - - osc3s ouT | "° TC PC15 TIM2_CH3 -
12C1_SDA
PDO TIM1_CHIN
5 5 2 2 2 0S¢ IN /0 TC PDO UARTL1_TX -
- TIM1_CH?2
SPI1_MOSI
TIM1_BKIN
12C1_SCL
PD1 TIM1_CH1
6 6 3 3 3 0SC OUT /0 TC PD1 UART1_RX -
- TIM1_CH?2
SPI1_MISO
SPI1_SCK
7 7 4 4 4 nRST /0 TC | nRST - -
8 - - - - PCO /0 TC PCO - -
9 - - - - PC1 /0 TC PC1 - -
10 - - - - PC2 /0 TC PC2 SPI2_MISO -
11 - - - - PC3 /0 TC PC3 SPI2_MOSI -
12 8 - 0 0 VSSA S - VSSA - -
13 9 5 5 5 VDDA S - VDDA - -
UART2_CTS
TIM2_CH1 ADC1_VINIO]
PAO TIM2_ETR COMP1_INPIO]
14 10 6 6 6 WKUP Vo T PAO UART1_RX COMP2_INPI[0]
TIM14_CH1 COMP1_INM[2]
COMP1_OUT
U‘I"AII\R/I-IZ-Z_CFI\)-ES ADC1_VIN[1]
15 11 7 7 7 PA1 /0 TC PA1 - COMP1_INP[1]
TIML_CH2 COMP2_INP[1]
UART1_TX -
UART2_TX ADC1_VIN[2]
TIM2_CH3 COMP1_INP[2]
16 12 8 8 8 PA2 /0 TC PA2 TIML CH2N COMP2_INP[2]
COMP2_OUT | COMP2_INM[2]
UART2_RX ADC1_VIN[3]
17 13 9 9 9 PA3 /0 TC PA3 TIM2_CH4 COMP1_INPI[3]
TIM1_CH3 COMP2_INP[3]
SPI1_MISO
18 - - - - PD4 /0 TC PD4 SPIL_MOSI -
SPI1_MOSI
19 - - - - PD5 /0 TC PD5 SPIT MISO -
SPI1_NSS ADC1_VIN[4]
20 14 10 10 10 PA4 /0 TC PA4 SPI1_SCK COMPL INMI0]
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Bl

%@ | U0 | ey —
LQFP | LQFP | LQFP | QFNG | QFnz | W | e | EWE G iplibal

64 48 32 2 8

TIML_CH3N | COMP2_INM[O]
TIM14_CH1
TIM1_BKIN

SPI1_SCK
SPI1_NSS ADC1_VIN[5]

21 15 11 11 11 PA5 /0 TC PA5 TIM2_CH1 COMP1_INM[1]
TIM2_ETR COMP2_INM[1]
TIM1_CH3N

SPI1_MISO
TIM3_CH1
TIM1_BKIN
TIM16_CH1
TIM1_CH3
COMP1_OUT

22 16 12 12 12 PAG I/10 TC PAG6 ADC1_VIN[6]

SPI1_MOSI
TIM3_CH?2
TIM1_CHIN
TIM1_CH3N
TIM14_CH1
TIM17_CH1
TIM1_CH2N
COMP2_OUT

23 17 13 13 13 PA7 I/0 TC PA7 ADC1_VIN[7]

UART2_TX
24 - - - 18 PC4 /0 TC PC4 TIM3_CH1 -
SPI1_MOSI

UART2_RX
25 ; ; ; - PC5 /0 TC PC5 TIM3_CH?2 -
SPI1_MISO

TIM3_CH3
TIM1_CH2N
TIM1_CHIN
TIM1 CH3

26 18 14 14 14 PBO IO TC PBO ADC1_VIN[8]

TIM14_CH1
TIM3_CH4
TIM1_CH3N
27 19 15 15 15 PB1 /0 TC PB1 TIM1_CH2N ADC1_VIN[9]
TIM2_CH3
TIM1_CH2
TIM1_CHIN

28 20 - 16 - PB2 IO TC PB2 - -

12C1_SCL
29 21 - - - PB10 I/0 TC PB10 TIM2_CH3 -
SPI12_SCK

12C1_SDA
30 22 - - - PB11 I/0 TC PB11 TIMZ CH4 -

31 23 16 0 16 VSS S - VSS - -

32 24 17 17 17 VDD S - VDD - -

SPI2_NSS
SPI2_SCK
33 25 - - - PB12 /0 TC PB12 TIM1_BKIN -
SPI2_MOSI
SPI2_MISO

SPI2_SCK
SPI2_MISO
TIM1_CHIN
34 26 - - - PB13 /0 TC PB13 SPI2_NSS -
SPI2_MOSI

12C1_SCL
TIM17_CH1
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Bl

LQFP | LQFP

64

48

LQFP
32

QFN3

QFN2

El): By

KA

@

11O B,
O

FEIhke

KR
3

FnThae

TIM1_CH3N

35

27

PB14

I/0

TC

PB14

SPI2_MISO
SPI2_MOSI

TIM1_CH2N
SPI2_SCK
SPI2_NSS
12C1_SDA

TIM1_CH3

TIM1_CH1

36

28

PB15

110

TC

PB15

SPI2_MOSI
SPI2_NSS
TIM1_CH3N
SPI2_MISO
SPI2_SCK
TIM1_CH2N
TIM1 CH2

37

PC6

110

TC

PC6

TIM3_CH1
TIM3_CH3
SPI1_NSS

38

PC7

110

TC

PC7

TIM3_CH?2
TIM2_CH1
TIM2_ETR
SPI1_SCK

39

PC8

110

TC

PC8

TIM3_CH3
TIM2_CH2

40

PC9

110

TC

PC9

TIM3_CH4
TIM2_CH3

41

29

18

18

18

PA8

110

TC

PA8

MCO
TIM1_CH1
TIM1_CH2
TIM1_CH3

42

30

19

19

19

PA9

110

TC

PA9

UART1_TX
TIM1_CH2
UART1_RX
12C1_SCL
MCO
TIM1_CHIN

43

31

20

20

20

PA10

I/0

TC

PA10

TIM17_BKIN
UARTL_RX
TIM1_CH3
UARTL_TX

12C1_SDA
TIM1_CH1
TIM16_CH1

44

32

21

21

PAl1l

110

TC

PA1l

UART1_CTS
TIM1_CH4
TIM1_CH3
CAN1_RX
12C1_SCL

TIM1_BKIN

COMP1 OUT

USB_DM

45

33

22

22

PA12

110

TC

PA12

UART1_RTS
TIM1_ETR
TIM1_CH3N
CAN1_TX
12C1_SDA
TIM1_CH2
COMP2_OUT

USB_DP

46

34

23

23

21

PA13

I/0

TC

PA13

SWDIO
UART1_TX
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S1E U B R TRE

Bl

LQFP
64

LQFP
48

LQFP
32

QFN3

QFN2

El): By

KA

@

11O B,
O

FEIhke

KR
3

FnThae

47

35

PD2

1’0

TC

PD2

12C1_SCL
SPI1_NSS

48

36

PD3

110

TC

PD3

12C1_SDA
SPI1_SCK
SPI1_MISO

49

37

24

24

22

PAl14

I/0

TC

PA14

SWDCLK
UART2_TX
UART1_RX

50

38

25

25

23

PA15

IO

TC

PA15

SPI1_NSS
UART2_RX
TIM2_CH1
TIM2_ETR
SPI2_SCK
SPI2_MOSI
SPI2_MISO
TIM1_CHIN
TIM1_CH3N

51

PC10

110

TC

PC10

UARTL_TX
SPI2_MISO
SPI2_SCK
SPI2_NSS
SPI2_MOSI
COMP2_OUT

52

PC11

110

TC

PC11

UART1_RX
SPI2_MOSI
SPI2_NSS
SPI2_SCK
SPI2_MISO

53

PC12

I/10

TC

PC12

UART1_TX
SPI2_SCK
SPI12_MISO
SPI12_MOSI
SPI2_NSS

54

PD6

I/0

TC

PD6

TIM3_ETR
TIM1_CH3N
TIM1_CH1
TIM1_CHIN

55

39

26

26

24

PB3

I/0

TC

PB3

SPI1_SCK
TIM2_CH2
TIM1_CH1
TIM1_CH2N
TIM1_CH3

56

40

27

27

25

PB4

110

TC

PB4

SPI1_MISO
TIM3_CH1
TIM1_CH2

TIM17_BKIN

TIM1_CH3N

TIM1_CH2N

57

41

28

28

26

PB5

110

TC

PB5

SPI1_MOSI
TIM3_CH?2
TIM16_BKIN
TIM1_CH1
TIML CH2

58

42

29

29

27

PB6

I/0

TC

PB6

UART1_TX
12C1_SCL
TIM16_CHIN
TIM1_CH2N
TIM1_CH2
TIM1_CHIN

59

43

30

30

28

PB7

I/0

TC

PB7

UART1_RX
I2C1_SDA
TIM17_CHIN
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S1E U B R TRE

5l s
HKE | OH KR
EIhRE i Thae
LQFP | LQFP | LQFP | QFN3 | QFN2 3BT @ FO ik - W Anzhse
64 48 32 2 8
TIM1_CH3
TIM1_CH1
60 44 31 31 1 BOOTO - BOOTO - ;
UART1_RX
12C1_SCL
TIM16_CH1
. * _ . ) Pes Vo e PB8 TIM1_CH1 -
CAN1_RX
TIM3_CH2
UARTL_TX
12C1_SDA
TIM17_CH1
62 46 - - - PB9 /0 TC PB9 CANL TX ;
SPI2_NSS
TIM3_CH3
63 47 32 0 0 A S - VSS - ;
64 48 1 1 - VDD s - VDD ] )
L I=fiN, O=1fft, S=HH, HZ= ki

TC: ¥r#fE 10, BN{E5 AL vDD &
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3.3 EHEHMsRR
% 3-2 PA i A IR E H AFO-AF7
Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
TIM2_CH
PAO ) UART2_C 1 ) UART1_R ) TIM14 C | COMP1_O
TS TIM2_ET X H1 U
R
UART2_R | TIM2_CH UARTL. T
PA1 - Is 5 TIM1_CH2 X - - -
PAD ) UART2 Tx | TIM2_CH | TIM1_CH2 ) ) ) COMP2_0O
- 3 N U
PA3 ) UART2 R | TIM2.CH | 11 s ) ) ) )
X 4 —
PAL SPILNSS | SPIL SCK ) TIM1_CH3 | TIM14_C | TIM1_BKI ) ]
N H1 N
TIM2_C
SPI1_NS H1 TIM1_CH
PA5 SPI1_SCK S TIM2_E - - - 3N -
TR
PAG SPIL_MISO | TIM3_CH1 TIM1_BKI ) ) TIM16_ C | TIM1_CH | COMP1_O
N H1 3 U
TIM1_CH | TIM1_CH3 | TIM14 C | TIM17.C | TIM1_CH | COMP2_O
PA7 SPI1_MOSI | TIM3_CH2 N N H1 i N U
PA8 MCO - T'Mll—CH ; ; ; T'Mlz—CH TIM1_CH3
PAQ ) UARTL Tx | TMLCH | UARTLR | 12C1 SC MCO TIM1_CH )
— 2 X L 1N
PALO TIM17_BKIN UARTL R | TIMLCH |, ARTL TX I2C1_SD | TIML CH | TIM16_C ]
X 3 A 1 H1
PALL ) UARTL C | TIMLCH | 1\ cps | CANLR | 5o o | TIMLBKI | COMP1_O
TS 4 — X — N U
PALD ) UARTL R | TIMLET | TIML CH3 | ~\\1 1x | 2c1 spa | TIMLCH | COMP2_ 0O
TS R N — — 2 U
PA13 SWDIO - - UARTL_TX - - - -
PA14 SWDCLK UART2_TX - UAR; IR - - - -
TIM2_CH
UART2_ 1 SPI2.M | SPI2._MIS | TIML_CH | TIM1_CH3
PA15 SPI1_NSS RX TIM2_ET SPI2_SCK osi S N N
R
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51 ME U S A T RE
% 3-3 PB Uit [13hfiE 2 H AFO-AF7

Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
TIML_CH | TIM1_CH1 | TIM1_CH ] ] ]

PBO i TIM3_CH3 o N ;
oa1 mia chi | Tiva opa | TMLCH | TIMLCH2 | TiM2_CH | L ) | TIMLCHI ]

- — 3N N 3 - N
oa3 SPIL SCK ] Tivz_CH ] Tiv_CH ] TIMLCH2 | 1y crig
o5 Pl MISO | TIM3 cHL ] ] TIML_CH | TIM17_BKI | TIM1_CH3 | TIML_CH2

- — 5 N N N
PB5 SPIL_MOSI | TiM3_cHz | T'Mi0-8 : : : TIML_CH1 | TIM1_CH2

TIM16_C TIM1_CH ] TIM1_CH1

PB6 UARTL_TX | 12c1_scL | T . o~ TIML_CH?2 N
PB7 UARTL_RX | 12C1_SDA | TM17-C . . : TIML_CH3 | TIM1_CH1
PB8 UARTL RX | 12C1_SCL T'Mﬁf—c TIM1_CH1 CA';'(l—R - TIM3_CH2 -
PBY UARTL_TX | 12c1_spa | TMIT-C - CAN1 TX | SPI2 NSS | TIM3_CH3 i
PB10 - 12C1_SCL T'Mé—CH ; - SPI2_SCK ; -
PB11 - 2c1_spa | TMACH - - - ; -
o512 SPi2_Nss | spi2_so | TIMLBKI | SPI2MOS | SPI2_Mis ] ] ]
o513 pi2 sck | SPZMIS | TIMICH | oo oo | SPI2MO | o o | TIMIZ_CH | TiML_cH3

- o N - Si - 1 N
PB14 SPI2_MISO SP'Z—lMOS T'leN—CH SPI2_SCK SP'ZS—NS I2C1_SDA | TIM1_CH3 | TIM1_CH1
PB15 SPI2_MOSI | SPiz_Nss | TMaoCH | SPIZMIS | SPI2_SC ; TIMECR2 | Tims_chz
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FIIE L E D RE
% 3-4 PC w1 DHe E H] AFO-AF7

Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI2_MIS
PC2 ; 5 ; ; - - ; ;
oca ] SPI2_IMOS ] ] ] ] ] ]
PC4 - ; - UART2_TX - TIM3_CH1 Sp'ls—lMo -
. ] ] ] UART2_R ] M3 Crp | SPILMIS ]
X - 0
PC6 - TIM3_CH1 - - - TIM3_CH3 | SPI1_NSS -
TIM2_CH1
PC7 ; TIM3_CH2 - ; - TMa TR | SPIL_SCK ;
PC8 - TIM3_CH3 - - - TIM2_CH2 - -
PCO - TIM3_CH4 - - - TIM2_CH3 ; -
PC10 UARTL_TX - - SP'%M'S SPI%(_SC SPI2_NSS | SPI2_MOSI COMS 20
PC11 UARTL_RX - - SP'Z—lMOS SP'ZS—NS SPI2_SCK | SPI2_ MISO -
PC12 UARTL TX - - SPI2_SCK SP'%M'S SP'ZS—IMO SPI2_NSS -
TIM2_CH1

PC13 - - - - - - TIM2_ETR -
PC14 - - - - - - TIM2_CH2 -
PC15 - - - - - - TIM2_CH3 -
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51 #E X % E A DhRe
% 3-5 PD ¥ 1 IfiE 1 AFO-AF7

Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
DO ] 12c1 spa | TMLCH | [arTq 1 | TIMLCH | SPILMO | SPIL_MO )
— 1N — 2 s Sl
PD1 TIM1_BKIN | 12C1_SCL T'Mll—CH UAR;LR T'Mlz—CH SP'16M'S SPI1_SCK -
PD2 - 12C1_SCL - - - SPI1_NSS | SPI1_NSS -
PD3 - 12C1_SDA - - - SPI1_SCK SP'%M'S -
PD4 SPI1_MISO Sp'l—IMOS - - - - - -
PD5 SPI1_MOSI SP'%M'S - - - - - -
PD6 - TIM3_ETR - T'MlN—CH3 - TIM1_CH1 T'MlﬁCHl -
PD7 - - - - - TIM3_CH1 T'le—CH -
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AW . ]

LS,

T

4.1 MR
SRR, BT R AR DL VSS A,

411 HIBEE

BRAERE AL, BLALHRE R FE T TA = 25¢C Ml VDD = 3.3V, XEH A H T & 148 F AL
Mk

4.1.2 ST HZL
BRAERE BB, SR i 2RO T R ST R IR

413 RHHERF
W5 5] B0 1 SR AR T R

4-1 G Bk

4.1.4 5ENHE
B4\ B e OR T R

5

4-2 5| B A L

415 TR
BT 2R T FE.
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H R

VDD
T vbbD | e,
Kz Lok
(CPU, %=
5x 100 nF —— FEL A £ i
+1%x4.7uF En)
VSS
1/2/3 [j
VDD
I VDDA [
i: P AR I
10nF+1pF —— ADC T R,
" PLLE)
VSSA
4-3 TR
4.1.6 HLHEFENE
5| B F Ry R R & AOR T R
oo
N\ e
i H
\/bbA

604785

42  HEXIBRKRPUEME
INTESS 0 F AT I SR “Aaxt LKA FI% (% 4-1. % 4-2) Py,
A2 B EUR LR AVEI SRR . 3% B 48 SR 2 0 5 KR, SRR RAE UL 4

WFIIThREERRIE L IR . BRI TARE SR E AT

4-4 HEIRTHFEIN BT &

OB

e B CR I e
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HL AR
% 4-1 R

Gine) ik e /IME e KAE L:=RivA
Vop-Vss AN T A L FEL ((;'l)j]éi\ Vopa 1 Vss) 03 55 v
VN EHE 5 BN B E® Vss-0.3 Vop+0.3
1. FrERIHEIE (Vop, Vopa) Fl (Vss, Vssa)  5IBILAUGZERRIAME R VG E Nt E RE L.
2. WIURZKIENE VN IR K. BROTFRRIFENERENER, S TE.
% 4-2 W
(Re) ik e KAE k2R 12
Ivbp 234 Voo/Vooa HIBZE IR R (BRI (D 120
lvss 233 Ves HIZR B IR R HgR) -120
o AT3 /O Al 51 0 _L ()% B e AR IR 25
- - A
(L 1/0 A3 H_E Hokh LR 25 m
A NRST 51 TN 15
P HSE 17 OSC_IN 51 7E A fLifi +5
Shing e @ FoAt 5] B L @) 125
1. FrEMHEE Voo, Vooa) AL (Vss, Vssa) 5l JEIDAZUG 223 A8 Fo Ve I mO A e &2 46 b
2. g (PIND 43 AT LGB E IR, BIARE Vin DB i RE. WRARERIE Vin N g KE, thE
PRAETEANB IR g (PIND) AN AKME. 2 Vin > Vop B, H—NIERFENBR; 2 Vi < Vss B, H—
AN AEN B o
3. RIFNENHER S TSR G .
HJUAS VO AR A ENERE,  Zlng e FERKAE RN IE FVEN BRSO IR P B g B 2 il 1%
ZERILTFLERMIA 110 30 E = g e IR
43  TAE&M
43.1 @M TIESME
* 4-3 @A TR
el ZH s w/ME | mAE =R 12
froLk P AHB B8l R 0 72MHz
fecLk1 s APBL st 4 i % 0 fHeLk MHz
frcLk2 A APB2 I} i 22 0 frcLk
Vob P rHE TAF H 2.0 55 \Y;
Pb RJE: Ta=85TW mwW
. . BRI R 40 85 B
g e T B 40 105
T SRt -40 105 C
1. @i AR YRy VDD AT VDDA .
2. WFE TaBAK, HEB T, M Timx (W7 5.0 , MARVFERT P 2.
4.3.2 I HRIds A AR A
FRAPE BB EURE — B TAESM TS H .
X 4-4 LA AR ) AR SO
5 S At x/IME SN AL
Voo L F-#HR 1 o
t Ta=25C N
Yo Voo FEE % " 500 - *
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HL AR

4.3.3 AR RT BRI R R

TR O S BUR e 4-3 51 IOFRBEIEFE TR VDD fhe i R IR
% 45 P R R R

e S %A e A P L=k 1)
PLS[3:0]=0000 ( b7+ - 1.8 -
PLS[3:0]=0000 ( FF&#H) - 1.7
PLS[3:0]=0001 ( F7+#H - 2.1
PLS[3:0]=0001 ( FF&#H - 2.0
PLS[3:0]=0010 ( L7+ - 2.4
PLS[3:0]=0010 ( FR&#H - 2.3
PLS[3:0]=0011 ( EFF#%) - 2.7
PLS[3:0]=0011 C RF&#Y) - 2.6
PLS[3:0]=0100 ( L7+ - 3.0
ey | PLS[3:0]=0100 CFEEE) - 2.9
Vous HUER | PLS[3:01=0101 ( EFHD - 3.3 v
RIOHCE | PLS[3:01=0101 CFR&I) - 3.2
e E PLS[3:0]=0110 ( FTH) - 3.6
PLS[3:0]=0110 T - 3.5
PLS[3:0]=0111 ( T+ - 3.9
PLS[3:0]=0111 C FF&7#) - 3.8
PLS[3:0]1=1000 ( F7+#H - 4.2
PLS[3:0]1=1000 ( F&#H - 4.1
PLS[3:0]=1001 ( EF+#H - 4.5
PLS[3:0]1=1001 ( FF&HH - 4.4
PLS[3:0]1=1010 ( E7H#H - 48
PLS[3:0]1=1010 ( F&#H - 4.7
VPOR/PDR %Eﬂ‘ﬁ{g B 5 - 1.65 - V
=EEER2 Y
T RSTTEMPO i ] - - 2.7 - ms

Lo HBRIE, R4 TR
TE: SATRFEEIS [R] B BT 1200 B R B P R AR B U — 2548 2 O 21

4.3.4 HEREHEFRE

I RE R 2 S EUN R R (045 51005, XSS EUNR £ AR TERE. HEEE. 1/0
5l S, PRI E . TAESIR. VO IR R . R AEERE SR
B U BT IR

AT gy A AT BT R T RE N B, AR AT — R W ARG

B IR IEFE

BB AT R HI 251

o A IO B HE AL THAKI, JFERH NS E—VDD B VSS (EH#) -
o I EIANEELE T RARES, BRARRE MBI .

o Flash 7237 Il i ] A 22 2] fuck FIAIER (0 ~ 24 MHz BN 0 N5, 24 ~
48MHz I 1 NEEFEEHE, 48 ~ 72 MHz I R2 MR

o FRATIHINEE)E . [{HFBIMERS: fucik = freka = frcikze
Ve T84 TR T R8O Z0LE 15 B I AP AN S 2 I BT E .
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H R
R 4-6 (SEHUNAFHUB T B SR R R K L I AR D@

HiL A
(‘_ = 2/%” JIN \L
e S5 %A 20C | 25¢C | 85C HAL
1EPEA TR B | PWR->CR[0] & N 1 15 5.2 55.9
lop " . | LSIf1RTC & FIF kA | 1.3 1.6 6.0 HA
e A R Ny
N T B A58 H WDG & T IR 05 05 t1

1. hZRE AN, A4 TR, 10 REBHHA
2. mAEREMREABEN 3.3V IR AE].

BRI B IR T #E

MCU &b T Rl 264 T

o A0 T IE AL TR, JFiERE R — A F S E—VDD

o A MM AL T ORHPIRAS s BRARKRR Ui

o ARV A fow O (0 ~ 24 MHZ B
48MHz B 1 MEFAN, 48 ~ 72 MHz By 2 NEFE D ©

o TRATIHINEEFJH . UFFHAMEET:  freuka = froike = fucike

e 54 T BE AL UL VB I B AL 2 7 S AT A

R AT IBATRET RO IR AE, s A BEACHS A B A A7 rhiz T (W@REE)

B VSS (Eh#E) .

0 MEER, 24 ~

f;*r a1 | s foLk : ﬁﬁ%ﬁﬁ:ﬁ“ A& : : %I‘ﬂﬁﬁiﬁﬁlﬁﬁ : ﬂii_
=1 -40°C | 25C | 85C | -40C | 25C | 85C | fu
72MHz | 21.70 | 22.10 | 22.40 | 10.40 | 10.20 | 10.40
48MHz | 15.70 | 16.00 | 16.30 | 8.37 | 8.07 | 8.24
B 24MHz | 950 | 970 | 991 | 529 | 495 | 5.09
TRy . |.8MHz | 519 | 530 | 542 | 310 | 267 | 275
loo | FHI ;]L;E AMHz | 413 | 422 | 432 | 258 | 213 | 221 | mA
(A 2MHz | 3.62 3.69 3.78 2.32 1.86 1.93
FLL IMHz | 336 | 343 | 351 | 221 | 173 | 1.79
500K | 323 | 329 | 338 | 214 | 167 1.73
125K | 313 | 320 | 328 | 209 1.62 1.68
1. Frfa /O BIHERA FH AR, Vop Bk Vss HNERSME (TEMED ;
2. FTEMIANERARAE T2 RRAS, 6 WA B R4
3. FLASH vjinif [ 54 -~ F M E
4. {EAEREE N 3.3V B/ E
5.  HCLK #iZ/NT 8MHz I, RGiH &4 HSI 404543 2
% 4-8 HEARAR S T (B K BV AE, S A BRARRY I\ P9 38 A7 iz 1T D@ E)
ﬁ SH | K fHoLk » @ﬁgﬁﬁ?%& . 5 %Wﬁﬁiﬁﬁl\& 5 %
= -40°C | 25C | 85C | -40C | 25°C | 85C | fu
72MHz | 1750 | 17.90 | 1820 | 6.29 | 5.96 | 6.07
48MHz | 12.10 | 12.30 | 1250 | 472 | 433 | 442
I 24MHz | 7.64 | 7.79 | 7.94 | 346 | 3.04 | 3.11
B . | 8MHz | 458 | 466 | 477 | 248 | 203 | 2.09
loo | T H'?L;E AMHz | 3.83 | 3.90 | 4.00 | 2.28 1.82 1.87 | mA
(I 2MHz | 3.47 3.53 3.62 2.17 1.71 1.76
FL IMHz | 328 | 335 | 343 | 211 | 165 | 1.71
500K | 3.19 | 326 | 3.34 | 2.10 1.63 | 1.68
125K | 3.13 | 3.19 | 327 | 208 1.61 1.66

B 110 5l AL T4 B, VDD 8% VSS o NEAE (BHh#) ;
P WM E AL T 25 R A, G R SRR B Ah
FLASH 5 il 5 i) 756 FH - e &
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L AURE
4.  {EHtEHEA 3.3V EHHATE 3
5.  HCLK #i%/NT 8MHz itf, RGN HSI 555453

BN
P E AN FES T3 4-9 W E SN HRRTEAE @, MCU I AR
o JITHII VO FIMIEAL TR AR, IR RS HT E—Vop BiVss (BB
o MM ARAL T ORMTIRAS, BRARREAI B -
o Iy IAE 2 IE N B A AR T AR
- RMIPTA SMBLIR I B
- FIFE AN B
o IABEREAM Vop fHLHLE ARSI TR 4-3.

R 4-9 WESMHIHEITTHAE®

\ 25°C i ) - . 25°CHI ) x.
B A s B T AL SRS IR T4 AL
GPIOD 0.12 TIM14 0.35
GPIOC 0.13 APB2 TIM16 0.38
AHB GPIOB 0.12 TIM17 0.43
GPIOA 0.15 WWDG 0.09
CRC 0.20 SPI2 1.03
DMA 0.36 UART?2 0.77
DBG 0.04 mA 12C1 1.19 mA
ADC1 0.28 TIM2 0.97
TIM1 1.28 APBL TIM3 0.70
APB2 SPI1 0.97 PWR 0.23
COMP 0.20 CRS 0.13
SYSCFG 0.09 CAN 1.64
UART1 0.78 USB 3.32

1. fHCLK =96MHz, HSI ’ﬁzj‘j PLL HTJ'%EF'{JEQ

4.35 AN B ERE
3R B S ERAR T U A B R A B F e
T2 T KR 2 B A ) w s P AN SN B A, BREIR R A R A
FA T4 AE.
% 4-10 B AR B B

e ZH SAF | BoME | BARUE | BOKME | A
fHSE ext F P AR A e R () - - 8 32 MHz
Vhsen | OSC_IN fip N\ 51 & B T FL J - 0.7Vop - Vob \%
Vhuser | OSC_IN % A 5| M 7 i & - Vss - 0.3Vop \Y

Ht;”E) OSC_IN 7 BRI Fry i ] @ - 15 - - ns
Cin OSC_IN I NEH® i - 5 i OF

(HSE)

DuCy L i - 50 i %

(HSE)

1. HERIHRIE, A4 AR

SR B SRR U5 A R S8 P P i

TR AL RS R A AR A SN BRI, AR A H R AT 5l
I TAR % AF
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H R

R 4-11 (RSN P ph e

75 S %A eMA | AME | BONE | HAE
fLsE ext FH P A I A 2R () - 16 32.768 | 1000 | KHz
VLseH OSC_IN # 5| s HF HUE - 0.7Vop - Vbb \Y
VLsEL OSC_IN %\ 5] MG FE~F fL - Vss - 0.3Vop | V
tw (LsE> OSC_IN sl AR [ @ - 450 - - ns
tr se OSC_IN _EF st ) @ - - - 50 ns
tf Lse) OSC_IN TRy [a] @ - - - 50 ns
Cin wse OSC_IN A4 - - - 10 pF
DuCy wse di =S L - - 50 - %
I OSC_IN #p NI HLi Vss £ Vin < Vop -1 - 1 uA
1 BHRE, AEA RN,
A
VHSEH

90%

10%
VHSEL

S s 9

fHSE_ext
E—

OSC_IN

474122

Pl 4-5 HMES i R IR A AL
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90% [~ — — -

10% - - - -
VLSEL****}

VLSEH | - - — — _

~ Vv

« > tw(LSE)

yhopnpnyg | fLSEex

214366

B 4-6 AERAR I I B IR K 22 VAL i I

A5 P — A B A/ B T i 2 7 A Y TR S AR e

FEHEAMRE R (HSE) A DMEH —N 2 ~ 24MHz [ & 7R/ P B WS IR 2844 B IR 3% 2
P AR TS HAE B T TN R R AN s, I LR A
PEVEAL A B IS5 R o FERLF VSR 38 A G480 i 25 00 Z0UR AT R M SE I IR 5 25 11 51 1
DA /NG R NS BN AR E I 8] A R AR IR S TR 2 8 O, Hh4
FEIESE) VBSR4 1

% 4-12 HSE 2 ~ 24MHz 1Ry #s45 it 0@

s S5 %A oME | HEME | RKE | $A
2V<VDD<3.6V 2 8 12 MHz
f V% o i %
oscon | HREBIE 3.0V<VDD<5.5V 8 16 24 MHz
Re St HEL B ) - - 510 - kQ
R AT fosc_in =24M Vpp=3V - - 60 Q
ESR i ae
(CL1CL2®Ny fosc_in =12M Vpp=2V - - 150 Q
16pF)
fosc_in =24M ESR=30Q
I2 HSE X&) Hii Vpop =2V, CL1CL2®RK - 1.5 - mA
20pF
gm PRF w5 Ja 3l - 9 - mA/NV
t o \
" EE! Voo 2 11 - 3 - ms
(HSE) ®)

5.

YR AR A S B S A M R IR AR G P A

ML AV, AR PR,
XFF CLy 1 Cras @D(@Emmfﬁiéﬂ’l YRS T BT (BB A) SpF ~ 25pF 2 ) [ A 2%,
FHOETF A& R IR R TRES . I8 Cu M CLHEAMRASE. MIEHIGERER L, Cu M CLMHRTA
BB RINIB . TE%EE Cu Al Coif, PCB Ml MCU Bl A IR 1% RAEN (AT LU i 5
5 PCB #RIf L5 4% 10pF fii1) »
ARSHEARI Re FEPEAE, AEWE AT DA I G fE B IR o I B A= 10 i R R (R, SRR R P2 A2 10
MR B AR A T A8 . (R, WS MCU &R FITER S ] AR, Bt 7 B XA 2405
Rt %,
tsu e AR BISIA], RMAEEAE HSE JFUAMIE, EESFFEN 8MHz Ry X BINA. XA HE R
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FE—MRER R RS EIRASR], & rTRER R A G R RS R T A AR

AT A
IR ES

g
et

< ou
PR TR ‘ OSC_IN > fuse
(I

*% %)+ R =510K0 R, =5100

860676

4-7 f#FH 8MHz i 4k frty B )37 A
18 F — A SR A/ VA8 7 A KB A BB B e

AN BB (LSE) W] LM — > 32.768KHz 1) 14/ [ 7 155 1% 2% ¥4 1 RO 9 3 2%
FEAR . AT BT S RO B T N R R H A BN AR, B LR A
PEVPAS AR BIM S5 R TERLF R, R 28 A0 G138 i 25 00 Z0UR T R M S T 4R 355 25 1 51 T,
AR /N H 2% BN A B I A 8 B () o A S0 AR IR S I TR S8 (B, d 3¢
RERESE) , W WAMIN MRS . (e IX B B A R 2%k 2 3R 18
O/ /)
R X Cu A Co, B 1 &K 5pF ~ 15pF Z [ &/ R 8, JEHbIERF
BESRM AR . 8 % Cu Al CLEAHMFASE. MEHEERBER L Cu Ml
C MHfTHESHARBAENSE. FfEhs CL B FXitHE: CL=CuxCu/
(Cui+Cr2) + Cstray, H:H1 Coray 72 51 I LS F1 PCB #iek PCB AHKI LAY, B
HARMERAT 2pF ~ 7pF 208, & 7 AR H Cu Al Ce M KME  (15pF)
SEREVE W AU Cu< TpF IERES, ARefl B AN 12.5pF Bk .
filn: anFIERE T AL CL = 6pF [iER#EIH H Csray = 2pF, W Cl1=Ci2 =
8pF.

# 4-13 LSE R4 (flse=32.768KHz) @

5 S5 %At BoME | ARME | RORME | A
gm RIS - - 78 - PAN
tsu

(LSE) JE s} A Rs = 30kQ - 3 - s
2)

1. HEAVHER I, AEA P,
2. tsyase ARJAZINE, RMKMAMERE LSE TR, BEEMABIFEER 32.768KHz IRyGX BN A . X4
ERAE MR s AR EIRA R, wr R ﬁi%ﬁﬁﬁﬂﬁﬁﬁﬁ?ﬁﬁiko
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TRl T A
B IR
~ - R QLJ J_‘
/// TR 0SC32_IN [::>ﬂ35
/ || l . ] o
== 32.768KHz sRF oo
I e T "
N [ I /
N | °7 \—1—1 0SC32_0uUT

& 4-8 ffi F] 32.768KHz & 12 1 L 8 )57 F
4.3.6 PSS EhIRRRE
TRAPE H RS HOR A SR A R A S8 TAE =153 .

EEEAE (HSD IRz
% 4-14 HSI| R w34tk O@

Ginc ZH %1 ROME | BAME | RRME | B

fhsi kS - - 48 - MHz
ACChsi HSI %35 % Ik P Ta=25°C -1 - +1 %
tsu s | HSIHR 45 )3 2] ] - - 12 16 us
Iob Hsh HSI 4z % #s DI k& - - 328 - uA

1. Voo = 3.3V, FRAERED BT .
2. HBEIHRIE, ATEAFEP .

REAF (LSO REG#H

% 4-15 LS| R aedsit @

#e ZH & BME | MR | BOKE | EG
fis® ik - - 40 - | KAz
SULSD | LSl 55 5 B - - - 8 bs
|DD(;I;SI> LS| 4R35 52 e _ - 1 1.4 MA

1. Vop=3.3V, BIEEm3.
2. HLZATHMERH, AL,
3. HEHRE, ANEE TR,

MR FERE e R [H]

R IR e WIS [ A N BRI BE HSE AR BERT BOW AT 3 o MR I ) I

R 2R K38 A F AR T E -

o [EHLERFHUE: IHEhER R &

o MEEMRAREI: PR E N R NRAS SIS T A P £ IS o

JITA PO ISE T 2 A0 PP 35 T B2 M3 ri P S A 3 P A 2 A R AR 21
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R 4-16 fIRIAEAR A i A 3]

5 ZH 1 BNE HAr
twusLeep(") N I R At HSI A &R G B 2.7 us
AL g it .
(1) SEXZN
twusTop GRS T TR HSI N R Gl b 55 us
A BILARE A i
twusTop(") G R3340 TR IhFER HSI N & Gk 8h 7.7 us
)
twustoey(" NGRS PWR->CR[15:14]=0x00 498 us
twustoey(" NGRS PWR->CR[15:14]=0x01 430 us
twustoey(! MR 2 i PWR->CR[15:14]=0x02 390 us
twustosy(" ARG BILASE A R PWR->CR[15:14]=0x03 318 us
1. RIS (R PR B A5 25 P R P — 4464
4.3.7 PLL #k
T ERA B S HOR AT PRI R AN A Gl AR SRR A
% 4-17 PLL $% O
5 S - Yis wME | WAME | BOKE | B
fPLLIN PLL % N\ Hf 4@ - 4 - 24 MHz
DpLL N PLL #y A\BF 8 5 2= LE - 40 - 60 %
fpLL_ouT PLL fis 55ty t i - 40 - 200 MHz
tLock PLL AH (7] - - - 100 us
1 BHE, AREEA IR
2. FEDREBMEAIEWROHAS, MIRE PLL M SRE M fou our 0T RGTERE M .

4.3.8 fHiE#RRrE

% 4-18 Flash 174 se 45

5 S5 %14 RoME | AEME | BOKME | A
torog 8 N gm AL ] - 6 - 7.5 us
tErRASE TUAERR A [H] - 4 - 5 ms
tme B BEBRE [A] - 20 - 40 ms
[R5 4 - mA
lop Be B EHER - 7 mA
B - 2 mA
Vprog Y e LI - 15 \Y
F 4-19 Flash 7k 25 75ty A AR GRA7 HA R D@
5 ZH %1 BOME | AME | ROKME | A
Nenbp 5 IR 20 T
TRer B R AT IR Ta=25C 100 4
1. HZENEH, DEEPF.

4.3.9 EMC ¥t

BB MR AL ™ i

2y
i

.

BETH AT FE HTEK A CASRE S e 7 1 ) A
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TES AT EMC ISR, & 7E SR N A EE AT 1 NAZIE RS2,
W) EMC YERES P R AT BAR AR DI ¢ . IRk, @ BCH 7O 3R S AT
EMC ftfk, #4175 EMC B REGENR .

AR

AR AR o A0 SRR B R g, e

o WBUAMIREF AR
o EAMNEAL
o CREEURHBIE (FEHIFAEHEE)

WIERT H1H
R2 W WKL GRAMNI R AR P T s iR ), W LOEE A THIFE NRST L
FIN AR P B S IR 51 SN — AN RFSE 1 AP AP T B

FE3EAT ESD I, AT LT N SR 10 i e BRI O A b, A B A
ENPERITT . BAEAR o 75 EN R CAR 1k A A AN TR B A SR

4.3.10 IhfgtE EMS BN

HT=AARFEMIMR (ESD, LU 5 R AR 7k, 65 A i 47 8 2 i L)
RE B R LU T T P R R

FHBUE  (ESD)

B HUBOE AN TE K 28 05 8B — B0 i J — A G B sk M 1 7 5 ) BT

S L, BRSNS EALES A EME (3 F x (n+ 1) fLEGIH) . X
AR FF 4 JEDEC JS-001-2017/002-2018 #77k:

g e
N T PR BTERE, G EAE 6 MFERL LEEAT 2 AN TLAMKER S AR B

o NREASHLYRSIH, FRALE R AL
o  HEFAHIN. KL ATEE R VO S EIEANER .. XA A EIAIJESD78E £

R P B BT
& 4-20 ESD 45
%E B8 e T
= o k\kA -
Vieso Hen SRR O Ta=25:C, 15 JEDECJIS- | gn00 | v
001-2017
= o k\kA -
Vesocow, | WAL Geriggpp | AT 200 T IEDECIST o000 |y
BB BEE - ]
Iy WEHBUR (Latch-up Ta=25C, 75t JESD78E | TR0/ | ma
current) 200

4.3.11 1/O i 1%
38 FH RN e
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BRAERe I B, FRAH S EOR 1R 4-1 BRFINER R FrA 1 11O i I 4R /2 4

% CMOS.
 4-21 110 Fr A4t
SPEED ZH %A BoME | BAME | BORE | B
N _ Vop = 3.3V -0.3 0.8 v
Vi WAERTRE Vop = 5.0V 03 0.3Vop | V
o Vop = 3.3V 2 3.3 v
Vi WARRTRE Voo =50V | 0.7Voo - 5 Vv
i 1/ O IG5 i g B2 v 3R Vop = 3.3V 0.1Vop v
Y @ Vop = 5.0V 0.1Vop v
. . 3.3V ViN=Vss - - 1 MA
/1\ MES e
likg IR I 5.0V Vin = Ves - - 1 oA
3.3V VN = Vss 22 100 kQ
R e ©)
Reu bR 5.0V Vin = Vss 22 100 kQ
3.3V VIN = Vss 20 - 50 kQ
RN L ©)
Reo S 5.0V Vin = Vss 20 - 50 kQ
3.3V - - 10 pF
16 B 25
Cio 1105 JHIF L 2F 5 OV - - 10 oF
1. SRR ST PR R . g TR, AL IR .
2. WEAEARAR SR R R, TR FR T R TR A
3. BRI FHRHBHLE MOS H.
arHH IX B IR
GPIO Gl A A\ M o 1) 7] DAMR IRl i 238 £20mA HLjit.
RN, 10 IEH L AURIE IR IR AN GERE T 4.2 54 4 xt i KEE
14
e FTHI/O % O M Vop FIREF AR, 11 EMCU fEVpp F3REU & Kig4T i, A
R o 2t ot e KA (i Ivop -
o FTHNO ¥ IR M Vss LB FSF, i EMCU fEVss it F i KIgqT
FA, ASREE 40 K AUE (E Ivss -
B R
BrAERr e, FRIH S EC AR SEEE M VDD R AR 4-1 %0
MEARR] . Fra 1 10 3 D # 2 CMOS .
K 4-22 iy R R ED
M | m= 2 el B |
VoL i HAK H lio= 8mA, 0.4
VoH i tH v FLT VDD=3.3V Vpp-0.4
1 VoL i K P llo=20mA, 0.3*Vop
VoH A vy H P VDD=3.3V 0.6*Vbp
VoL P lio= 6mMA, 0.4 v
Vou B H e EP VDD=3.3V Vop-0.4
VoL Hr K P lio= 8mA, 0.4
10 Vo v T VDD=3.3V Vop-0.4
VoL i (R P llo=20mA, 0.2*Vpp
VoH il H R HLP VDD=3.3V 0.8*Vop
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MODEX[1:0]

e w5 o K| REE | ek

VoL AT lio= 6MA, 0.4
Vo o S VDD=3.3V Vop-0.4
VoL i R AR P lio= 8mA, 0.4
Vou o = P VDD=3.3V Vop-0.4

o1 VoL Ty AR llo=20maA, 0.2*Vop
Vo o S VDD=3.3V 0.8*Vop
VoL iy R K RSP lio= 6mMA, 0.4
VoH o = LR VDD=3.3V Vop-0.4

1. HZEEVHMEEH, ATEEP R,

N TR

i N H A2 AR PR E SCREUE 7 0 18] 4-9 IR 4-23 45 .

BrRARREA B, R 4-23 FIH S EOR M TSR AL iR AT 53R 4-1 KR
ECCER

R 4-23 i N AR (D@

MODEX[1:0] ‘
P T Fiines ZH A4 MY AT
trao B 4y A ] 7.20
11 out
bo it T ] 7.20
ou
tf o 7 Kt
0 ot o Hh R B TR) CL = 50pF 4.40 -
tr<|ct» PPN Vop=3.3V 4.40
ou
trao 1 B ] 3.73
01 out
tr a0, s b T[] 3.73

out

DS_MM32F0130_ver2.01

11O 3ify 1 FF)E FE T LA I MODEX[1: O] AtE. 2 WA Fr£2% T-M o 56 GPIO ify 1 B 27 A7 4% 1 10 B
B BCHORIE, AEAEF=Hhillix .

www.mm32mcu.com

44/67


http://www.mm32mcu.com/

G H B
# /& 50pF

90% 10%

le—pi tf (I0)out
| |

tr (10)out :<—>:
| .

|
L T

AR ((tr + 1) <2/3)T, FFH 52L& (45 ~ 55%)

R A50pFIN 3% B B K AR

868304

4-9 i N HH AZURFIE SE X

4.3.12 NRST 3| st
NRST 5| I ARSI ] CMOS T2, B3 T — MAREWITF 9 E3 i, Reu.

BRARREA U, R K S HOR A AR EE AT Voo B BB AT A3 4-1 61

ECCER

% 4-24 NRST 3| JH%

5 ZH bt BAME | BAUE | BONME | A
Vi sty @ NRST H MK HL T HL R -0.3 - 0.8 \Y
ViH (nrsT) D NRST i\ 51 T B 2 55 \Y
Vhys (NRST) NRST Jitt 2 45 i i #5538 i 0.1*Vpp - \%

Rpu 55 L R HI @ Vin = Vss 22 100 kQ
Ve (nrsT) @ NRST % NSk ik i - 1000 ns
Vie irsT) NRST 41 A kvt - 4000 ns

1
2

HITHRIE, AR .
LhiHiBHE MOS HiFH.
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- N ® -
SR RLIE | oem " e Voo

’ N\

2, N

/ A

/ \ Reu
/ \NRST? )
1] \ W%E{l
{1 | >
H 1
S | 0.1pF !
\
L T

\\' = V2

\\ ’,I

368560

4-10 2K NRST 3 IR

1.
2.

R VATES S W NI e = T
P ZRAE NRST 51 AL BES IR T8 4-24 TPAIHIIIRK Vie vese PR, B0 MCU ARG RIE L.

4.3.13 TIM &I g8 4k
TR B H BT

A A Nt 2 D RE S it PR

i, W/ 4.3.11.

BRSNS B PWM D KR

% 4-25 TIMx® 54

(R ZH i s/ ME SONE] i<k vy
, . N - 1 - t
tres T 2 I 58 5 ] T
frimxcLk = 96MHz 10.4 - ns
CH1 % CH4 15 224 - 0 frimxcLk/2
fext I Bl MHz
HR IR P A frimxcLk = 96MHz 0 48
ResTim RS 22 - - 16 AL
. R T N, 16 - 1 65536 trimxcLk
COUNTER N -
(IARR S kA DEEE frimxcik = 96MHz | 0.0104 682.6 us
R RETHE - - 65536*65536 | trimxcLk
tMAX_COUNT
frimxcLk = 96MHz - 447 s

4.3.14 #{EED
12C O %5

BrRARRE U, 3R 4-26 FIH KIS HUR M IAELIEEE, feoika FIFEM Voo A HEART
TR 4-3 KRS

12C B OFFEheitE 12C WP (HAWNRE]: SDA Al SCL AZ“F 5, =
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BCE T4t i, 7251 A VDD 2 [E]#) PMOS & #RH], (HARAEAE

12C B O4EEAI TR 4-26, FRAFHEHAThEESIH (SDA 1 SCL) R 1EE,
Z W/ 4.3.11,
% 4-26 12C B

bRl 120002 ik 12600
PR ZH L=k 2
B/ME | BKNE | BME | BOKE
tw (scLL) SCL A [a] 8*trcLk - 8*trcLk - us
tw scLh) SCL 4 = B 1) 6*trcLk - 6*trcLk - us
tsu <spa) SDA 7 37 (7] 2*tpcLk - 2*tpcLk - ns
th <spa SDA s CR 47 1] 0® - 0 8750 ns
b son SDA 1 SCL L+ ] - 1000 - 300 | ns
tr scL
trsom SDA 1 SCL T[4 ] - 300 - 300 ns
tr scL
th sTA) FF 4R 26 A AR FR R 8] 8*tpcLk - 8*trcLk - us
tsu sTA) ES=Ri0pi/F S Cacvaing|d) 6*trcLk - 6*trcLk - us
tsu (sTO) 158 1k Z5 A 3 ST I 1] 6*trcLk - 6*trcLi - us
tw 15 1R 25 fF B T 4R 25 AR IR B (] 5*toLk _ 5*toLk i us
(STO:STA) R 2SR
Co B 5k MM B3k 4.7 - 1.2 - pF

BB RIE, ATEAF=H .
RIEBIFER L 12C IEBRIRZR, focua BHIKT 3MHz. NXBIPLER N 12C K SR, fecua U
K+ 12MHz.
3. WRAERIK SCLE S IR AP IR], U T3 2 FF 4R 25 A6 oK AR FF T TR]
N TR SCL TR A 2 XX, 5 MCU P ZURIE SDA {55 1%/ 300ns [ {Fei ).
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Voo Voo
4.7KQ é 4.7KQE
2CH 2 i T o o
L e sel
HEHIFIE%
it 4 1 anva
|
son | / ><: >< : tsu(STA)+:l—J¢ /?Fﬁ‘n‘%%ﬁ:
ti(son) >Hl< > atr(son) -V:—rtsu(SDA) 3 {%J;:;;;ﬁ; e taisTasTo
‘<—>ith(STA) :Hltw(SCKui H‘h:%th(SDA) E :
\ __ |
SCLﬁ\“—W ‘M—NJ \J
tw (SCKH) <D trsch >4 B« tf(sch > tsu(sTO)

K 4-11 12C B LRAT TP ANP & g O

1. & AEET CMOS HF: 0.3Vpp A10.7Vope.

SPI B e

BRI , & 4-27 5 KIS EOR IR EEIREE, froukx STZA VDD Lo B R 77 A 3%
4-3 & =153 .

BN E RS (NSS. SCK. MOSI. MISO) [FHEEiEls, = /T

4.3.11,
* 4-27 SPI5E @
55 B %A f/ME e NE =K 12
fsck1/te FHI - 24
S 4ok 557 522
eok, SPI g g PR - 12 MHz
tr scio SPI i b [E] % : C=15pF - 6 ns
tr cscko SPI BT [ 1] M HE: C=15pF - 6 ns
tsu (Nss) @ NSS 7 37 i ] MAE 1tpcLk - ns
th nss) @ NSS {RF [A] AL 2tpcLk - ns
SCK Py e f i te scko i2- | tescko r2-
(2) -
tw (SCKH) ] 6 6 ns
@ | SCKHFMIRKH te scio /2= | e scko 2
tw (scKL N - ns
[&] 6 6
FEAE, frok = 48MHz,
tsu (mb @ w A . N N w NN 12 - ns
By NI ] | PR E= 2, midial
tsu s @ y\*ﬁﬁ 5 - ns
" . FH#E, frek = 48MHz,
(2) A =3 w N -
th v B N AR FR I [A] T AN = 2, mrhat 0 ns
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i BH 1 BOME | ROAME | Bhr
th s @ MAE 6 - ns
. TR R )
heo S A R T A FE B _ > ”
0, @ wenz DB R REIR 2 ) ] s .
R
thvo @ | BAEEULE AR | EE GRS S -0.6 2 ns

1. hZRE AR, AL il

2
3

R AMELAR IR YRS A PR B NN IR] 5 KB o I TR A Bl ) B KIS T o
FR/IMERER K P NN ], S KB RS TR 2 B T i BAS BRORIN ]

tsuniss) ‘ tesex) — L th(Nss) T 3
a|cpPoL=0_| X " / : | ‘
£ Hw(sckH) |, ! ‘ i ‘
S cPHA=0 _ twiscky ] i | ! |
»|cPOL=1 | \ /—\ | ! ‘
| g tv(so)y4+—> 7th230) ! L trsek) tdlS(SO)
ta(so) « > | ‘ ‘ I tR(SCK)

MISO fam - ‘ |

OUTPUT { | msBouT BIT6 OUT LSB OUT >,
tsu(si)—+-
MOSI ><><><><><><Y>< | MSB IN >< BIT1 IN >< LSB IN ><><><><><><><Y
INPUT _

— thy —»

K 4-12 SPI i 7 - WA =0RT CPHA = 0
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NSS input )

tsunss) | « »

CPHA=1 I / m J
CPOL=0—F—— S !

'tW(SCKH) _—J ! :
PHA =1 |'[W(SCKL I :

SCK input

C
cpoL=1 | : I -
! " tvsg) :
| .

ta(so) B

th(so) 4-—»' ee :'

tdis(s0)

|
|
|

X

MISO
OUTPUT—<:>< MSB,OUT >< BIT6OUT

LSB OUT

tsucsh) :d—bk—th(SI —

wost CUOUIOE wsaw 30 emin e NI

429658

K 4-13 SPI i 7 K- W F CPHA = 1@

1. MEARET CMOS HF: 0.3Vpp Al 0.7Vppo
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HAURE

High

NSS input

CPHA =0 | : : |
|
cPoL =0 — V1 N l e \
|
|
|

|
‘ |
5 |
g I I
3 | |
] | | | I
X | | |
0 \ -
0 CPHA =10 N | I/ I
|
CPOL = 1 ) : | : N
I [ : I [ :
| | | | | | |
|
CPHA =1 | ‘ 4& : !
|
5| CPOL =0 ! ! | -— M
a I [ | I [ |
‘o | | | | | I
X | | | | I
S| crHA =1 ww | N\ Vi
CPOL = 1 | N | ! :
|

|, tw (SCKH)
tsu(mi) 4P tw (SCKL)H

MISO \ |

MOSI >//
MSB OUT ( LSB OUT
OUTPUT w | BIT1 PUT X
tv(Mo ) &P th(MO Y& »

184118

4-14 SPI i E-E AR @

1. & ~SEET CMOS T 0.3Vpp f10.7Vop.

USB %%
% 4-28 USB H ik
= =N | K| B
e ZH %A mo | Eom o
BN HLSE
Voo USB #/E L E®@ - 3.00 3.6
Vo4 FAT N REUE | (USBDP, USBDM) 0.2 - v
Vem® 2y FeAs Y A5 Vo JE 0.8 2.5
Vse®) I TR - 1.3 2
i H LT
VoL Fe A AR A IE 1.5kQ B3] 3.6VO) - 0.3 v
VoH A R fhEHEE 15kQ B3] Vss® 2.8 3.6

BT AR R 0 A i DA % 4 i M 2R A i
NT 5 USB 2.0 & B MTENEA, USBDP (D+) SIAMCENE N 1.5kQ HIHEE Vop, M
T A
3. AP ERIERG USB IHARETT LAYE 2.7 V BEMRIE, MR 2.7V ~ 3.6 V HUE VT M5 10 s bk
. HZEAVPEGRIE, AR RINK.
5. RyAAERF USB WKzhas LIk,

DS_MM32F0130_ver2.01 www.mm32mcu.com 51/67



http://www.mm32mcu.com/

HAURE

532206

4.3.15 CAN 11

4-15 USB I [7: FdE(s 5 BRI BRI A 2 X

Horm Nt E IS B (CAN_TX fl CAN_RX) WIHFPEVERS, S WE /N

4,

3.11 7.

4.3.16 12 fii ADC ¥t
BrARdE i, FRMSEEHHGEE 4-34 MEIERNIFEIERE . feoke HRM
Vooa {1t B LR B4 5]

% 4-29 ADC it
s e At wAME | AUE | BORME AT
VDA I EE HE - 25 3.3 55 v
fapc ADC 4R - - - 16 MHz
fs( KRR R - - - 1 MHz
R fanc = 15MHz - - 9375 kHz
frr® | AMEBRRFIRO
- - - 16 1/fanc
Vain®@ Y60 L R VS - 0 - Vbb \Y,
Ran®™ AR % N BEPT - WAZ 1 F1E 4-30 kQ
Rapc" SKEETT I HELBH - - - 1.5 kQ
H SRR
oo | 7 Duﬂg (RFF ] ] ] ” -
o faoc = 16MHz | 0.156 R 15.031 us
) ST RE R T
ts R 25 - 2405 | 1/faoc
X i fanc = 16MH 1 - 15.8125
oo | RIREBEI R (2 z T TE e bS
FERAEF 1)) - ﬁj'z 5)8 BZE N Y fanc

1
2
3

HZEA VAR ARIE, A2 IR,
BT ORIE, ANEAE =il
TEZ R H, Veers 1EAHIEREE] Vopa, Veer- 75 EEFEE] Vssao

Ryn<

Ts

fapc*CapcXIn (27+2)

~A 1

l{4DC
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LSRR
FIRAA (AR 1) HTFRER RIS, S RETLUNT 1/4 LSB. HEAF N =
12 (FoR 12 fipshZ)

% 4-30 fanc=15MHz® B 15K Ran

Ts () ts (us) Kk Ran (kQ)
2.5 0.156 0.1
8.5 0.531 4.0
14.5 0.906 7.8
29.5 1.844 17.5
425 2.656 25.9
56.5 3.531 34.9
72.5 4.531 45.2
240.5 15.031 153.4
1. BEHHRE, ANEAERHINK.
# 4-31 ADC }i ¥ — & BR B 2% 1 D@
e S s L ARIAE =N LK A
Resolution R 12 BIT
ET GERE 3.4/-2.3
EO IR 22 frcLk2 = 24MHz, 2.5
EG 08 25 35 faoc = 12MHz, Ran<0.1 37
LSB
ED oy s 2 KQ, 1/-1
i Vopoa= 3.3V, Ta=25°C 18/
EL B Btk ir 22 3

1. ADC WE5RFENRFIIKR: FEE AT FAFRMERI BN S iR A A, BONIR R 2 S i
BEAR 3 — MBI\ 5| AL IEAE AT AR RO P . AR T RE™ 2R S Bl TE N FER AR AERSLIUL S B L, (B
iz (6 Bn—A> B TRE . WRIERFEANRR, R TN 4.3.12 FEHE Ing en A Zhag e
W2, AR ADC K.

2. HEEMHETRIE, AELF PN,

ET = SRR SRR SEAR A% 22 18] () 55 K0 5

EO = 8 iR2E: B — RS IR A 38 — YRR B e 1) 1 i 25

EG = Mgt Ze: HJa—IRB BRI R 5 — RS PR F 4 5 ) 0 25 o

ED = i ethizs:  SCBra Bh R AR 1) FR) S K 125 o

EL = B Stk 22 AR SR xR 52 2 18] B R0 S o

AR FEADCHE 2%
AINx. Ranc? 12

J\ VWYY LJ VUVVivy %Jﬁ%%

Cparasitic?
bw) = T

Capc®
1 1 T

THEHRERE

439454

4-16 1 F] ADC S (e K
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1. FX Rans Rapc fl Capc MEUE, W% 4-31.

2. Cparasilic ﬁi—\‘ PCB (5}:5"}?{*” PCB #ﬁﬁbﬁi*ﬁ%) '—?@ﬁiﬁ@%ﬁi%ﬁ (j(é/‘] 7pF) ° g)fikﬂl‘] Cparasitic iﬂlﬁ
KPR ISR, RO INE IR fance

PCB #it&iX

LR (1) 25 38 A 0% IR R B 2. IR 10 nF A DI BB, e ZR G

FEIE MCU T h .

V
DDA [] VDDA
1uF//10nF —
T 1] Vs
4-17 fLe YRR S5 B YR 2 R 4R 1
4.3.17 REAL ISR
F 4-32 R AL B R O@
(i3 ZH 5 /ME HAME SN AL
T Vsense AHXT TR I 21 45 o
e +
Avg_Slope™® PR 4.571 4.801 5.984 mV/-C
Vs £ 25°CIF i) ADC KAHE - offset(® - \Y
tstartl®) Al - - 10 ys
LR ZRS, ADC KA
TSitemp(Z) éll):EX{ sziﬁlﬂ Kﬁé 10 - - us

HEZRE P TRIE, AZEAEP .

s RIE, AEAEF PR,

R AR AR I ) A DAy 87 PPl i 22 R A A R E
Vpp = 3.3V,

HEAR: TS_adc=25+ (value* Vppa —Offset * 3300) / (4096 * Avg_slope) , offset i3 T OxLFFFF7F6
fik 12 iz, value J& ADC st S .

o~ w DN e

4.3.18 I s
2% 4-33 LA B

e S F AT AR B e /ME TR BNE <K 2
00 - 0 - mvV
NN 01 - 15 - mV

HYST IR
10 - 30 - mv
11 - 90 - mvV
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R

5 ZH AAFERELE H/ME HAE =N AL
00 0.091 0.213 0.358 mv

OFFsET | imauE 01 3.23 7.51 12.08 mvV
10 9.79 15 20.8 mv

11 34.25 47.4 62.22 mvV

00 - 80 - ns

DELAY | fL4&iERf® 01 - >1 - ns
10 - 26 - ns

11 - 9 - ns

00 - 45 - HA

1@ TAE IR 01 - 4.4 - HA
1B 10 - 4.4 - HA

11 - 4.4 - HA

1
2

it B 50% % N BRI ] 2

S FERRAE, TR,
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BRI

3

&
i

T

51  #% LQFP64

PIN1

0.25BSC

1

AfARAHAAAARARA A SRSt
G Fl L
IDENTIFICATION ] 1 [ 11 [ 111 1 !
el b - Ghosyl

L, —WITH PLATIN

BASE META

5-1 LQFP64, 64 K& /7 7% Jm -3} 25 1K
1. A2 1L IR L5 22 i)

2. RO A =K.
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BRI
% 5-1 LQFP64 R~ B

=X
s B/ME MU Bokfa
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
b1l 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
El 9.90 10.00 10.10
e 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-° 350 7 e
61 11 12 - 13 °
62 11 12 - 13 °
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BRI

5.2  #% LQFP48
D A2
A3
D1 0.61BSC
P AR AR NS
= ==PH .
PIN1 - T — E%\\\\\ s
IDENTIFICATION H H H H H H H H H H H H—
el bl {6]0.08@] |
b
¢ S, b1l

>
0.25BSC
T3

o

_

N —WITH PLATING

—BASE META

(L1)
[l 5-2 LQFPA48, 48 MK T 7 T i - J 255 &
1. BIA Rz IR L 2]
2. RoF s f =K.
# 5-2 LQFP48 R~ i
=X
e /M WA Bkl
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
b1 0.17 0.20 0.23
c 0.13 - 0.18
cl 0.117 0.127 0.137
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
E1l 6.90 7.00 7.10
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BRI

0.40 0.50 0.60
H 8.14 8.17 8.20
L 0.50 - 0.70
L1 1.00REF
R1 0.08 - -
R2 0.08 - 0.20
S 0.20 - -
0 0-° 3.5 7o
61 11 - 12 - 13-
062 11- 12 - 13-
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BRI

53  #% LQFP32
. D A2
D1 = 10.61BSC
HHEHHHHAR |
(- 1
- -
O O
LI H
- mmili T
- 1
O O
PIN1 /
IDENTIFICATION H H H H H H—
KR bl [$10.20®@
( F "
S
ey b1
O &
% \\\\\\\\\\\\\\\\\ WITH PLATING
VvV
Lk
(LY (O] 040]
5-3 LQFP32, 32 M 1H 77 T P2 24 ]
1. BAS 2 3% 08t 2241 o
2. RsFHp =K.
# 5-3 LQFP32 R~F i
=K
L] BME SR BAMH
A - - 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.33 - 0.42
bl 0.32 0.35 0.38
c 0.13 - 0.18
cl 0.117 0.127 0.137
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 0.70 0.80 0.90
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BRI

H 8.14 8.17 8.20
0.50 - 0.70
L1 1.00REF
R1 0.08 - -
R2 0.08 - 0.20
S 0.20 - -
0 0e° 3.5° 7o
01 11- 12 13-
62 11 - 12 - 13-
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BRI

54  #3 QFN32
D \ A2
i
T
Iy 8 s O s 0 o O o Y I—l I—I l
|
e A1 I
A3
K
b |
|
NI
D R o €5
e
— [ | h E—L
D) ‘ (-
E2 | b [
= H | ] E1|E
— ( | —
D\ | )
{jj | =
|
A00ANAANT Ji
32 | .
PIN 1 Identifier I L
D2
5-4 QFN32, 32 JHIJ7 T i T To 5| L3 HE A1 44 26 K]
1. ISR He T L) 2221
2. RsFHp =K.
# 5-4 QFN32 R~F i
) PN
L) B/ME JEE B
A 0.7 0.75 0.80
Al 0.00 0.02 0.05
A2 0.50 0.55 0.60
A3 0.20REF
b 0.20 0.25 0.30
D 4.90 5.00 5.10
E 4.90 5.00 5.10
D2 3.40 3.50 3.60
E2 3.40 3.50 3.60
e 0.5
H 0.30REF
K 0.35REF
L 0.35 0.40 0.45
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BRI

R 0.09 -

cl - 0.08

c2 - 0.08

N S H =32
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BRI

55  Hf% QFN28
- : B e Lo
. Juuuuu
. LASER MARK D) 4
PIN1 ID D Hec:l
D R -
w — | o S
D) ]
D) , ]
D) -
ANANANANANANA
DETAIL A TOP VIEW ﬂ e % b % F

DETAIL A

BOTTOM VIEW

5-5 QFN28, 28 A5 1 i 1T 51 Lk B e AT B 2

1. BRI i 2]

2. T AR

# 5-5 QFN28 X ~F i
=X
g BME S Bkt
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
A2 0.50 0.55 0.60
A3 0.20REF
b 0.15 0.20 0.25
3.90 4.00 4.10
E 3.90 4.00 4.10
D2 2.50 2.60 2.70
E2 2.50 2.60 2.70
e 0.30 0.40 0.50
H 0.35REF
K 0.30REF
L 0.35 0.40 0.45
R 0.075
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7 it i 44 R0

6 7= i i 45 AR

MM32

-n
o
-
()
(&
o
N
o
<

Device family

MM32 = R #3247 fifdz i) 2%

Product type

F = General Purpose & High Performance

Core type

0 = Cortex-MO

Product Series

13 = 13%%l

Interface Configuration

3 =USB, CAN
2=USB
1 = General Serial Ports

Flash size

C =64KB
B = 32KB

Pins

7 = 64Pin
6 = 48Pin
4 = 32Pin
3 =28Pin

Package

Q = QFN, 0.5mm pitch
N = QFN, 0.4mm pitch
P = LQFP

Temperature

V =¥ @ -40°C ~ 105°C
v WRRE, NPNEMA 5 (-40°C ~ 85°C)

&l 6-1 MM32 1 545 4
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Zge 1]

7

ADC
BKP
CRC
DMA
EXTI
EMC
ESD
FLASH
GPIO
HSE
HSI
12C
IWDG
LP

LSI
NVIC
PWR
POR
PDR
PVD
RCC
RTC
SRAM
SPI
SWD
SysTick
Sleep
Stop
Standby
TIM
UART
WWDG

25 1]

i s

ey WA A

TEA TR
L% A IR 25 1 45
A H W A i
HLR e 7R
R
INAEATfilia%
P i A\ B
COEpE R

PN I e I

PN PSR ol L
WAL 1A
RTIFE

P AR IR
RE W R B SIR
LR/ D RES%
EEA

L AT

FL I M 0 2%
VARSI Rt
S IR

AR ASBEALAF It A
HAT A v
BT RN

R G E I A
FEEF

fEHL

Gl

JE I 2%

i AU
[CARE=g Rk
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o TWH ESD YR
o FEH b LA (Y AR SRR
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DS_MM32F0130_ver2.01 www.mm32mcu.com 67/67



http://www.mm32mcu.com/

	1 总览
	1.1 概述
	1.2 产品简述

	2 规格说明
	2.1 型号列表
	2.1.1 订购信息
	2.1.2 丝印
	2.1.3 系统框图

	2.2 功能说明
	2.2.1 内核简介
	2.2.2 存储器映像
	2.2.3 内置闪存存储器
	2.2.4 内置 SRAM
	2.2.5 CRC（循环冗余校验）计算单元
	2.2.6 嵌套的向量式中断控制器（NVIC）
	2.2.7 外部中断/事件控制器（EXTI）
	2.2.8 时钟和启动
	2.2.9 自举模式
	2.2.10 供电方案
	2.2.11 供电监控器
	2.2.12 电压调压器
	2.2.13 低功耗模式
	2.2.14 DMA
	2.2.15 RTC（实时时钟）
	2.2.16 备份寄存器
	2.2.17 定时器和看门狗
	2.2.18 通用异步收发器（UART）
	2.2.19 I2C总线
	2.2.20 串行外设接口（SPI）
	2.2.21 通用串行总线（USB）
	2.2.22 控制器区域网络（CAN）
	2.2.23 通用输入输出接口（GPIO）
	2.2.24 ADC（模拟/数字转换器）
	2.2.25 温度传感器
	2.2.26 串行单线SWD调试口（SW-DP）
	2.2.27 比较器（COMP）


	3 引脚定义及复用功能
	3.1 引脚分布图
	3.2 引脚定义表
	3.3 复用功能表

	4 电气特性
	4.1 测试条件
	4.1.1 典型数值
	4.1.2 典型曲线
	4.1.3 负载电容
	4.1.4 引脚输入电压
	4.1.5 供电方案
	4.1.6 电流消耗测量

	4.2 绝对最大额定值
	4.3 工作条件
	4.3.1 通用工作条件
	4.3.2 上电和掉电时的工作条件
	4.3.3 内嵌复位和电源控制模块特性
	4.3.4 供电电流特性
	4.3.5 外部时钟源特性
	4.3.6 内部时钟源特性
	4.3.7 PLL 特性
	4.3.8 存储器特性
	4.3.9 EMC 特性
	4.3.10 功能性 EMS（电气敏感性）
	4.3.11 I/O端口特性
	4.3.12 NRST 引脚特性
	4.3.13 TIM 定时器特性
	4.3.14 通信接口
	4.3.15 CAN接口
	4.3.16 12位ADC 特性
	4.3.17 温度传感器特性
	4.3.18 比较器特性


	5 封装特性
	5.1 封装 LQFP64
	5.2 封装 LQFP48
	5.3 封装 LQFP32
	5.4 封装 QFN32
	5.5 封装 QFN28

	6 产品命名规则
	7 缩略词
	8 修订记录

