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1.1 ok

A=A S PERER) ARM® Cortex®-MO NN 32 frfbdzdl s, & LAESR A
48MHz, WNEEEEMER, FE R /O i L FIAMEIERER AP a2, AP s 1
12 fiiff) ADC. 2 PMEEEES. 14 16 (B e 2. 14 32 f@E e 28, 3 4 16 fif
HEARTER . 116 fLmB e 48, DA ESARMEREERED: 14~ 12C #0. 2> SPI #
1. 14 USB #:1. 14 CAN £ 1/1 2 4~ UART #11.

AP A R A TAE RN 2.0V ~ 5.5V, TAFIR {5 E 4 -40°C ~ +85°C I A1-40°C
~ +105°C @/, L Hh4s o T /R R 200 E S T EE S (R

ApE AL LQFP48. LQFP32. QFN32 1 TSSOP20 3t 4 Fhf iR,
FRAEAS [F 2 5, 28 P A AR TS B AN A D

X E AR E, AR s S S T2 MM S

o HLALORB AN FH 42 il

o EFFATFR

« PC ik M F1 GPS ¥ &

o TV H: Argwfedsdlse (PLC). AFsfige. FTEIHLFIFHIIX

o R RS, MUANHE. RS K R g

1.2 Rt

- WiZ5 &5
— 32 iz ARM® Cortex®-MO kb F % Py 1%
— Hm LAESIZE AT IS 48MHz
- PR
- A 128K FATHIINAERR T A7 fifi 25
- ik 8K i SRAM
— Boot loader 32 #: N Flash. fE4 & %i4wFE (ISP)
o WA, AR YR
- 2.0V ~ 55V fitif
— A/ E A, (POR/PDR). Al 4wfe ik il 2% (PVD)
— AN 2 ~ 24MHz [ AR TR Y 2%
- WIRAEH ] R K 48MHz =gk 4
— Wik 40KHZ G R 2%
— PLL 32#F CPU #x =ig477E 48MHz
« KT
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— BEAR. MU ALK
o 112 MBS, 1uS BRI (204 10 AN RTE )
— HAVEE: 0 ~ Vppa
— SRR AL 1] 4) 9 2R T
- A REEA RS
o 2 N AE
« 5iHiE DMA ¥ 2%
- ¥ HFHIAML: Timer. UART. 12C. SPI. ADC Al AES
« 21k 39 MR 1/O Ui [ :
— BT 10 TIRT ARG 2] 16 A Hh S Hh
— FE o DTN BV (55
o AR
- TR (SWD)
o 235 9 NMERT S
— 1M 16 {7 4 @i m R Ehl e 2, A 4 @8 PWM $i, LURIEIX A BRI
SE 1L ThEE
- 1A~ 16 DERFEA 1 A 32 AER A%, A ik 4 DM R, T
T IR Faiil ey
- 216 SrERF &, A 1 AN AR H LR 1 4> OCN, ZEX AR, % Eus
1k, AT THREEH T IR 6]
— 1/ 16 DERT 3R, A 1 AN IR A ELE
- 2AETER 8 ORI 8D
- 1 RYNF e 28 24 7 F IR T 5e
« BT MEfEREN
- 21 UART #0M
- 14 12C 0
24~ SPI #:1
1/~ CAN #11
1 /> USB device #11
* 96 L[ FiE— ID (UID)
« Xf LQFP48. LQFP32. QFN32 #1 TSSOP20 #}%%

RGBT MIVEAE R, B 5A e T H2.2% .
£ % Cortex®-MO L HIMERE B, 5% (Cortex®-MO HARZETM) .

www.mm32mcu.com 2/63



http://www.mindmotion.com.cn/

MAEEAA

Mg iR

DS_MM32L0xx_n_Ver2.19

Rk i B
2.1 FH/iFxIEE
Fz 1. F@RIEERIMEELE
RS
MM32L050/51/52PF| MM32L050/51/52PT| MM32L050/51/52NT| MM32L050/51TW
ShEEO

NAE - K 5275 32 32 32 32

SRAM - K 4§ 4 4 4 4

i (16 bit) 4

SER 35 #F (32 bit) 1 1 1 1

[ 1 1 1 1

UART 2 2 2 1

ERED 12C 1 1 1 1

SPI 2 1 1 1
USB 0/0/1 0/0/1 0/0/1 0/0

GPIO i 14k 39 25 27 16

AN 0/1/1 0/1/1 0/1/1 0/1

12 £ ADC THIEH
10 10 10 9
(channels)
EREE 2
CPU A% 48 MHz
AES YES
TAEHRE 2.0V ~ 5.5V
SR LQFP48 LQFP32 QFN32 TSSOP20
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2. FFaIhRERSMRECE

RS
MM32L061/62PF | MM32L061/62PT | MM32L061/62NT | MM32L061/62TW
ShEED
NAE - K 575 64 64 64 64
SRAM - K F7i 8

i (16 bit) 4 4 4 4

SE I JEH (32 bit) 1 1 1 1
[ 1 1 1 1

UART 2 2 2 1

ERED 12C 1 1 1 1
SPI 2 1 1 1

USB 0/1 0/1 0/1 0/1

GPIO it 1% 39 25 27 16

A 1 1 1 1

12 £ ADC BLBER
10 10 10 9
(channels)
L AR 2
CPU #isk 48 MHz
AES YES
TAEHE 2.0V ~ 5.5V
SR LQFP48 LQFP32 QFN32 TSSOP20
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RS MM32L072/73PF | MM32L072/73PT | MM32L072/73NT | MM32L072/73TW
ShEED
NAE - K 575 128 128 128 128
SRAM - K i 8
i (16 bit) 4 4 4 4
SE I i@ (32 bit) 1 1 1 1
[ 1 1 1 1
UART 2 2 2 1
12C 1 1 1 1
JEIREEN SPI 2 1 1 1
USB 1 1 1 1
CAN 0/1 0/1 0/1 0/1
GPIO it 1% 39 25 27 16
ANE 1 1 1 1
12 £z ADC BEBER
10 10 10 9
(channels)
L as 2
CPU #i% 48 MHz
AES YES
TAEHE 2.0V ~ 5.5V
EET LQFP48 LQFP32 QFN32 TSSOP20
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2.2 #5ik

2.21 ARM fy Cortex-M0 #Z:\HRHRIAFER SRAM

ARM® [f] Cortex®-MO 4b #2552 5o — R AN ARM AbERES, B8 MCU 175 2
PAETIRRAS I & . RIS IR . BRI RS ThAE, IR LSt b T S0P A 2k
33 01 £ BT 2 G

ARM® ] Cortex®-M0 /& 32 fiLff) RISC 4hFH4%, $RALHIIMOITIREE, 0% 8 fl 16 {1
RAMAEREZ A LR T ARM PAZ I P BE -

AP S MBI ARM %0, IS 50 9 ARM T BRI .

2.2.2 ARRNGEHES
Tk 128K S B NS, T AE O RS .

2.2.3 HNE SRAM
Ak 8K TN E SRAM.

2.2.4 WENEERXPEIEHZE (NVIC)
ArE N B HRERNEER DR g, feE A Rlch BEE (AR 16 A4
Cortex™-MO f k£l Fl 16 a4 .

o BHEAT NVIC e 052k B IE IR (1) Hh i J97 b 3
o R RN O bk BN A%

o EEEAH NVIC B

o SOV AR B A A EE

o WD TG B ()58 i A1 e 2 R

o THERIK R AR IR

o H BRI BOIRAS

o IR I SR E, T T AIANME S Y

TR DL A /N P o B SE R Rt R 1) v W B Th R

2.2.5 v/ EEESSE (EXTD

A0 AR WA o AL B 2 N VAR, T AR R R o A A R R A T DA
SEHOTC B AR A CETRRECR B EORUA YD, JRRE RS A R AT AR
AR AR T A THWE R PIRES o EXTI Ay UK 21 ik b 56 BE /N T- 3 APB2. (B8 1
Fra @A 110 HERS] 16 MRl .

2.2.6 KHFER

RGBT B IR B AE B B HEAT, AR AR 48 MHz 4R #5451 9 BRIL ) CPU B 4l
B J5 T LGSR0 . LRSI 2 ~ 24 MHzZ I b o 24k W03 S0 B0 I b 2 28500, ek
S, RGUK H S DI Py IR o, I RAERE 7 T, B AT LA IS B R L T
ZANT A TR E AHB (I8 =% APB (APB2 £l APB1) [X 5. AHB 173 APB
(B AT AE 48MHZ. 255 JE 21 I IR SIAE ] .
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22,7 BEER
fEE N, it 28] T DA = Rl 2 e
o NFRFF IRk 00 2

o NRG A5 H A
« M SRAM H 2$

H 25 IN# 2 7 (Boot loader) AT R4 A Ak 25, AT LUEE UARTA S [N 47 B 3 4 A2

228 #HEGFER

« Vpp = 2.0V ~ 5.5V: Vpp 5| #9110 3] AL Y58 F 284t i,
* Vssa» Vppa=2.0V ~5.5V: NEMEL, JR% M PLL FIBRGT ALt . Vppa M1
Vssa M‘Zﬁﬁ\%ﬁé?ﬁﬁ Vbp A Vsso

229 $HEIEIESE

AP A EBAE R T B E AL (POR)HEHLE A (PDR) ML, ZHERIAZ L T TARIRZS, 17
ER G 1.8V B TAE; 24 Vpp KT 5@ MEIME (Veor/por ) B, BT E ALK
A, A FE A A AL R

B AR AT — AN A G AR LR T 2% (PVD), & MM Vop/Vopa HEHL I35 18 Vevp HLEE 24
Vop & T 5&E T BME Vevp B4 TN, A A FEFE P al DL H 24505 B Elo s ) 8% 5%
N4, PVD gt FREES RS .

2.2.10 BEBERS
A S 10 B B P B R B e T AR LR, %R R SR E AR I A T T AR IR

2.2.11 {RINFERR

P2 SCRHRTIAEAE N, AT DAAESORARTAE . H6) Bl I [F) A 22 b e i A1 22 )38 ) dpe (1)
1.

EERRR
TEREIR I, FUAT CPU 71k, T Ah AL T L ARIRA R AT 76 & A TR/ 3 I B CPU.

EHER

FELRFF SRAM HIAF 7788 WA A Z R MG OL T, AEHUBIAT LA B AR B RE AL 7RI AL
BT, HSI ARG a1 HSE SRR S oC P o mT LUEE AR — B B AR EXTI (045 535
P o AN e i, EXTIE 50T BUZ 16 /MR 110 Fz—. PVD %t R e i {5
o

FHER

B R AT S R G BRI AE . 24 2 AE CPU R MR AR R 2 5GP F IR T 5 2% . 3
FRA ) 1.5V #5555 (AL H X S BT . PLL HSI AT HSE 5% 28 th #8241, v] LAl it WKUP
SRR ETHE. NRST SIBIRIAMEE AL, IWDG 5 A7 Me il 5 2 100 5 I 28 i i AN 45467
SRAM FIZFfF a8 N 2K B0k . R 4 I B A7 s AR L A B 4R R AL FRL
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2.2.12 DMA

R 5 HE M DMA W] LU BEAF A 28 BIAF Ak 25 . B0k BIMF A a8 AN A7 A 25 21 B0 O Bl 1%
fiv; DMA 51 85 SCREATE Zeah IR BE, 3 G 1 P2l A% ey B8 2 b [X 45 RN 7 2R o
T

FNMBIERA LT TRAEE DMA 3 REHE, [RI ] U8 B3N 03E s ARMmi e, 1%
S PR LA bR kR AT DU BB

DMA 7] L T FE 4 %: B UART. 12C. SPI. AES. ADC . USB FliE FH/3EAREm 2k
e i 2% TIMx.

2.2.13 ENHEEE
BANPEAEAEE 10 AN 16 RrAOZA7EE, A FRATA% F 7 PR A 300
2GR U T e, Bk RS A I A, AT R S S A

2.2.14 EFHBFEIIN
A LA 1 ANERGE I B 5 AN I R DL 2 AN T IS ISR A 1 AN RS S I e
TR T B i) e 52 . 58 P R I SRR A R I 52 () o

* 4. ERTRRThRELLER

B AERE Timer TR | TSR | FiARY | DMAERAR | MHIR/LEEE | TN
SEcb I ] 1 ~ 65536
2k TIM1 16 £ ] Z BT H 4 H
B LBT N B
1. 1~ 232 _ 1
TIM2 32 fir U] Z M HHER H 4 x
Y. .
S /3 B
BCCBL N 1 ~ 65536
TIM3 16 £ Wk Z AR H 4 ¥
4 /336 ek B®EH
1 ~ 65536
TIM14 16 fir 346 384 Z E TR H 1 &
ok S
1 ~ 65536
TIM16 /
16 fir b EBL Z TR " 1 H
TIM17
BH

SR IEFIEREE (TIM1)

B E SR 16 BRI R . 4 A L BOE E DL A E R PWM %k SR, T
FUA AR KB TR PWM B, 87 DA 24 Al 5 B 3 R 5 52 . DO AN 7 f3s vl
DL T

o HUNHER
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o f i ER A

o 774 PWM(IA 20X 555 L)

o FBK PR

i B 16 (LB H E R 250, '© 5 TIMx 2 88 LA/ E K ThEE. BdE N 16 i PWM k4=
iy, e BA AR (0 ~ 100%).

R T, BT LRSS, (R PWM % 28 0k, AT U7 H 3 ety P42 ]
FIFF %,

RZINREHE S TIM 2 23M 1, PEBEE MR, DR i 42 il s el 2 vl DL I 58
B8 FERETIRE S TIM e 23U R #AE, SRR D s i e e Th e

i RS (TIMX)

P, WE T 21k 5 AN ERP AT B E R 2% (TIM2, TIM3) . @l 840 —4> 32 fiz
1) B BN s E S . — 16 RLA TR SEs A 4 N OL Y IETE, ANEEE T A
THINGIR . S Ees. PWM AL ko =

EAERTEE _32{u

SE I 38 — A 32 AL H AN EGE AR RS . — A 16 AL T SER AT 4 AL I8
8, AEEA A TRARIR St PWM ATk =

B EREE _16 (U

FAER A —A 16 AL B ZhmEas Ak 2ds . —A 16 AL 5ids f1 4 ASphor
MEAIE, RAEEATT TR bt PWM AT kst U

AL BRI E I AR R D B S S s e I AR 3R E AR, $RAERRPECE R DIRe . 1R
WIS, THEES T DR R S, . AE—IE A E I 3 #RRE T 7228 PWM Hith o BN e i 48
HBA ML) DMA 15 R HLH .

XL E I 3R IL BRI AL BRI B gL AR (5 5, HEEALEE 1 ~ 4 NERBEB T HiL . &
ANTE A PWM 4, BAE R ) s ) it

TIM14

ZER AT 16 17 [ S E EEI TR — A 16 [T ey . HoA — A s, A
TR A R, PWM Bk o 2R, o s mr iR 4
TIM16 / TIM17

SE N ER BT —AN 16 A7 B B ARG TH s A — AN 16 A Fi s nds. A — A fuliE, HT
N U, PWM SR ke B . A AN, AR IX AR R ST. DMA i
SRARIIRE. VAR, w8 TR HIRE .

MIrEIM

WAL A T I I T A 12 GLAs g B Al — A~ 8 AR TR Aids, €l — > kAL
(¥] 40KHz 1R as S 4t DUOAIXANMIRG A AL T 4h, Bt LUE R IEAT THENLAAE AL
B &R BLRAE R G R A 1) AL BN RGE B — A B 1 E I &5 00 B IR P SR
A B . I I 1 AT DARC B SR A AR R B T 1. AR, & Tk
i
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BOFE N

OB TN A 7 BLOBIR I, T AR E R HIE AT BT U e 10
FAE R A SR R B R IR IRE, A T I A R R
BT .

R EEREE

A EI SRR TR RS, BT MR AR T A . B R TR
. 24 RLIEBIR I H

. EEE MG

o MFHEA O I BEEE—ANETR RGE

o TZRFEREPIR

2.2.15 BARPW R EE (UART)
UART 0 B G/ K CTS fl RTS [Z9458 . 3 H: LIN M IhRE.
B UART 22 AT AfE ] DMA #:1F.

2.2.16 12C Rk
12C MZkBE, AR TR T2 BaE B, 2 RbrE e 2k,
12C 420378 7 4288 10 754k, 7 A7 AT 323 XM skl S0k

2.2.17 #{THMEEEO (SPI)
SPI BT, FENBRAMIA R, AIACE A 1 ~ 32 fiL.
P 1 SP1 42 CI#ET LU F DMA 15

2.2.18 BAHEITEL (USB)

72l A A A A USB B Pl s, R 4n USB BL#% (12 JEAL/RD) drifE, i
AT ARG E . USB &I 48MHz It Bt Py 8 PLL BlC7E %35 A BRI B (HST) B
4.

2.2.19 RIS XIHMLE (CAN)
CAN £ I3 0TS 2.0A il 2.0B(E3h), SOdHmis 1 JEALFD. B nl LRI X 11 4%
FRREIIRRMED, th TT LIBEISCR 3% 20 RARIRAFIIT FEI .

2.2.20 EAWMNAELHED (GPIO)

A GPIO 51 JHI#R AT DL H B B i Y (HERR R FIR) SN (AN AY Bhral ) sl
RN Thae s . 230 GPIO 5| H#ER 5 507 s sl & AN . B 1) GPIO 5] i
A K HFE L AR

EFRBERENT, /0 5l BN ThRE RS DB — AN 2 ESUE, LB AN SN
I/O & 178%
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2.2.21 ADC(EHUBIFEE#38)

P AR 1A 12 B BB 4 % (ADC), ADC T %3k 10 /Mhasidis, af bLsgl
BRI S . AR, BhHEAT Ok e 10— 4B N SRR
{48

ADC 1] LU{# Ff DMA #1E .

T | 1 Th S A0V A v b V30— B B A 34 (R, 24 WL 15 B L TR 1
BRI, KRR TR

FELE Y BN (TIMX) 00 232t 5 I 28 72 2 s, T LA 590 0 B8 06 S ADC 1 fah %2
57 FFLFF e ADC 4 5 e ] 5

2.2.22 REEERES
LB A R 7 A — AN B R LR MRS I FL TR o 3L RS N R4 5] ADC [ NG
T E, TR S i 0 B R R

2.2.23 BT84 SWD iFiX O (SW-DP)
PR ARM TP 2R H AT 1 3 11 (SW-DP).
ARM [t SW-DP #2 [ st ¥ril il B AT 26 R T =B 2 5 A Hl o

2.2.24 LL%:E (COMP)

PR AR 2 AR, AISZAE A GE TR 2 B /0 1), WAr g g e S .
THTZ MR, Wi

o FHARAUME 5 A R A T FE R U i =R 1
< TGS
o SERTERHHE PWM MISE A, ALRE ) I e gt 42 ) [0 2%
CIPOE7 AR S
o BRI ERA TR
— WM /0 5l
— WEPELECHLE CRV Al AVDD B3 A 5 i v s £ 20 T oL A
o ] Y FEIR I LK
o ] YR I 2RI D HE
o Ay HH ot AT DA S ) B — AN 1/O 3 3k 2 AN 2 I 284 N, 1T DA & LA S5
- FifREM
— OCref_clr F4 GZJH W H D
— JSEELHRIE PWM Sk 1) 45 5 1
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R
System
CPU i
T AHB SRAM
BRI
DMA DMA
-
-
o) MR APB1
o M2 APB2
g SRR gz
K=> ADC EXTI PWR IWDG
< 4% (RCC) SPi SYSCFG 12C WWDG
UART1 Mcﬁggﬂg UART2 TIM3
TIM 1
.| GPIOA/B/C/D TiM14 o e
Ims BKP CAN
<—>| AES
DMA# R
E 1. {ZHHEE]
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0SC_OUT(]

OSC_INT]

Mco[]

Mco

CRS
Sl |_Hsl Use ] |use
/6 Prescaler to USB interface
48 MHz /1,23
HCLK
/4 to AHB bus, core
Clock memory and DMA
Enable (3 bits) i
PLLSRC DM SW to Cortex System timer
DIN HSI/6 » FCLK Cortex
PLLCLK “rsLk AHB APBL Free rtfgmg clock
PLL [— PrescalerH- Prescaler ,_u ':(():I;;Kplsl >
HSE 1,2.512 1,2,4,8,16 .
/1, /1,248, Peripheral Clock  Peripherals
LS| Enable (12 bits)
If (APB1 Prescaler=1) x 1 TIMXCLK
CSS 1
L else X2 to TIM2,3
Peripheral Clock
Enable (2 bit
PLLXTPRE APE3 nable (2 bits)
PCLK2
| — Prescaler o APB2
HSE OSC /1,2,4,8,16 eripherals
2.4 MHz A Peripheral Clock P€"'P
[— Enable (11 bits)
| | If (APB2 Prescaler=1) x 1 N TIMXCLK
else x2 [/ toTIML14,16 17
Peripheral Clock
LSI LSI IWDGCLK . ADC Enable (4 bit)
40kHz to Independent Prescaler ADCCLK >
Watchdog (IWDG) /2,4.6,8 to ADC
Main PLLCLK
Clock Output —— HSI
HSE Legend:
HSE = high-speed external clock signal
SYSCLK HSI = high-speed internal clock signal
LSICLK LS| = low-speed internal clock signal

2. B
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g e X
o
=~ 0 <
O ooomO0~wo0wows o=«
OO OommMmoOmMm < <
S>Soaoaomooaoaonoaa
2T 22 3I QI FTLLBRAG
NC [ 1 o 36 1 PD3
PC13 [ 2 35 1 PD2
PC14 [ 3 34 1 PA13
PC15 | 4 33 1 PA12-USBDP
PDO-OSC IN [ 5 32 1 PA11-USBDM
PD1-OSC OUT [ 6 LQFP48 31 1 PA10
NnRST | 7 30 1 PA9
VSSA [ | 8 29 1 PA8
VDDA [ 9 28 1 PB15
PAO-WKUP [ 10 27 [ PB14
PA1 [ 11 26 [ PB13
PA2 [ 12 25 ] PB12
238 85 % 2R KRNI
232225 32:°38
A A O
a_n_n_n_n_o_n_n_E&J>>
& 3. LQFP48 5|B 9%
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[ee]
m
o
=
w O ~ © v <+ o 2
O O m o M m m <C
> m o o o o o o
¥ m 8 38 %8 R &8 A
vbD [ | 1 @ 24 | ] PA14
PDO-OSC_IN 2 23 PA13
PD1-OSC OUT [ | 3 22 [ ] PA12-USBDP
nRST [ | 4 21 ] PA11-USBDM
LQFP32
VDDA 5 20 [ ] PA10
PAO-WKUP [| & 1| ] PA9
PA1 7 18 PA8
PA2 8 17 VDD
o g o N oY 4oy
(ap) <t Yo} «© N~ o ~ N
< <« <« <« <« @ @ »
o o o o o o [a >
4. LQFP32 BII47
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P E ~ © o ¢ om 2
888 EE G
voo | 1 @ 2| PA4
PDO-OSC_IN | 2 230 | PA13
PD1-OSC_OUT | 3 22{ | PA12-USBDP
nRST | s 21(__| PA11-USBDM
VDDA | s QFN32 PA10
PAO-WKUP |6 | Pho
PA1 | 7 18| PA8
PR2 | s \| ] vep
o S O Y% 9 % 49 99
5. QFN32 3|5 %
PB8/BOOTO | 1 20 [ PA14
PDO/OSC_IN | 2 19 1 PA13
PD1/0SC_OoUT — 3 18 [ PA12/USBDP
nRSTL—| 4 17 = PA11/USBDM
VDDAL—| 5 16— VDD
TSSOP20
PAO-WKUPC—| 6 15 [ vss
PAIC— 7 14— PB1
PA2 | 8 13 1 PA7
PA3C— 9 12 1 PA6
PA4——| 10 11 1 PA5

& 6. TSSOP20 3|BI4 7
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= 5. 5IHENX
5| gRED
LQFP| LQFP| QFN| TSSOP| 3|4 fk | KB O | /O BF @] xIhek | "TEKNEHDIRE Mmzhee
48 32 | 32 20
1 - - - NC S - NC - -
2 - - - PC13 110 FT PC13 - -
3 - - - PC14 11O FT PC14 - -
4 - - - PC15 I/O FT PC15 - -
PDO CRS_SYNC/
5 2 2 2 110 FT PDO -
OSC_IN 12C1_SDA
PD1
6 3 3 3 S - PD1 12C1_SCL -
OSC_OUT
7 4 4 4 nRST 1/0 FT nRST - -
8 32 0 15 VSSA S - VSSA - -
9 5 5 5 VDDA S - VDDA - -
WKUP/
UART2_CTS/ ADC1_VIN[O)/
PAO
10 6 6 6 110 TC PAO TIM2_CH1_ETR/ | COMP1_INP[0)/
WKUP
COMP1_OUT | COMP1_INM[6)/
COMP2_INPJ0]
ADC1_VIN[1)/
UART2_RTS/
1 7 7 7 PA1 110 TC PA1 COMP1_INP[1]/
TIM2_CH2
COMP2_INP[1]
ADC1_VIN[2)/
UART2_TX/
COMP1_INP[2)/
12 8 8 8 PA2 110 TC PA2 TIM2_CH3/
COMP2_INP[2)/
COMP2_OUT
COMP2_INM[6]
ADC1_VIN[3)/
UART2_RX/
13 9 9 9 PA3 110 TC PA3 COMP1_INP[3)/
TIM2_CH4
COMP2_INP[3]
ADC1_VIN[4)/
COMP1_INP[4]/
SPI1_NSS/
14 10 10 10 PA4 110 TC PA4 COMP1_INM[4]/
TIM14_CH1
COMP2_INP[4]/
COMP2_INM[4]
ADC1_VIN[5)/
COMP1_INP[5)/
SPI1_SCK/
15 11 11 1 PA5 110 TC PA5 COMP1_INM[5)/
TIM2_CH1_ETR
COMP2_INP[5)/
COMP2_INM[5]
www.mm32mcu.com 17/63
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Ell-

LQFP
48

LQFP
32

QFN
32

TSSOP
20

5 AR

il

/0 B

=i 4

AT HIE R ThRE

BHmzhRe

16

12

12

12

PAG

I/0

TC

PAG

SPI1_MISO/
TIM3_CH1/
TIM1_BKIN/
TIM16_CH1/

COMP1_OUT

ADC1_VIN[B]/
COMP1_INP[6]/
COMP1_INM[7)/
COMP2_INP[6]/
COMP2_INM[7]

17

13

13

13

PA7

I/0

TC

PA7

SPI1_MOSI/
TIM3_CH2/
TIM1_CH1N/
TIM14_CH1/
TIM17_CH1/
COMP2_OUT

ADC1_VIN[7)/
COMP1_INP[7)/
COMP2_INP[7]

18

14

14

PBO

I/0

TC

PBO

TIM3_CH3/
TIM1_CH2N

ADC1_VIN[8]

19

15

15

14

PB1

I/0

TC

PB1

TIM14_CH1/
TIM3_CH4/
TIM1_CH3N

ADC1_VIN[9]

20

16

PB2

I/0

FT

PB2

21

PB10

I/0

FT

PB10

12C1_SCL/
TIM2_CH3/
SPI2_SCK

22

PB11

I/0

FT

PB11

12C1_SDA/
TIM2_CH4

23

16

15

VSS

VSS

24

17

16

VDD

VDD

25

PB12

I/0

FT

PB12

SPI2_NSS/
SPI2_SCK/
TIM1_BKIN/
SPI2_MOSI/
SPI2_MISO

26

PB13

1/0

FT

PB13

SPI2_SCK/
SPI2_MISO/
TIM1_CH1N/

SPI2_NSS/
SPI2_MOSI/

12C1_SCL
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Ell-

LQFP
48

LQFP
32

QFN
32

TSSOP
20

5 AR

il

/0 B

=i 4

AT HIE R ThRE

BHmzhRe

27

PB14

I/0

FT

PB14

SPI2_MISO/

SPI2_MOSI/

TIM1_CH2N/
SPI2_SCK/
SPI2_NSS/
12C1_SDA

28

PB15

I/0

FT

PB15

SPI2_MOSI/
SPI2_NSS/
TIM1_CH3N/
SPI2_MISO/
SPI2_SCK

29

18

18

PA8

I/0

FT

PA8

MCO/
TIM1_CH1/
CRS_SYNC

30

19

19

PA9

I/0

FT

PA9

UART1_TX/
TIM1_CH2/
UART1_RX/
12C1_SCL/
MCO

31

20

20

PA10

I/0

FT

PA10

TIM17_BKIN/
UART1_RX/
TIM1_CH3/
UART1_TX/

12C1_SDA

32

21

21

17

PA11
USBDM

I/0

FT

PA11

UART1_CTS/
TIM1_CH4/
CAN_RX/
12C1_SCL/
COMP1_OUT

33

22

22

18

PA12
USBDP

I/0

FT

PA12

UART1_RTS/
TIM1_ETR/
CAN_TX/
12C1_SDA/
COMP2_OUT

34

23

23

19

PA13

I/0

FT

PA13

SWDIO

35

PD2

I/0

FT

PD2

36

PD3

I/0

FT

PD3
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5 mg
LQFP| LQFP| QFN| TSSOP| B4k | & O | 1o B )| EThRk | TEKE AR FHmzhRE
48 32 | 32 20
SWDCLK/
37 24 24 20 PA14 110 FT PA14 -
UART2_TX
SPI1_NSS/
38 25 25 - PA15 110 FT PA15 UART2_RX/ -
TIM2_CH1_ETR
SPI1_SCK/
39 26 26 - PB3 110 FT PB3 -
TIM2_CH2
SPI1_MISO/
40 27 27 - PB4 110 FT PB4 TIM3_CH1/ -
TIM17_BKIN
SPI1_MOSI/
41 28 28 - PB5 110 FT PB5 TIM3_CH2/ -
TIM16_BKIN
UART1_TX/
42 29 | 29 - PB6 /0 FT PB6 12C1_SCL/ -
TIM16_CH1N
UART1_RX/
43 30 30 - PB7 110 FT PB7 12C1_SDA/ -
TIM17_CH1N
44 31 31 1 BOOTO 110 FT BOOTO - -
12C1_SCL/
45 31 32 1 PB8 110 FT PB8 TIM16_CH1/ -
CAN_RX
I2C1_SDA/
TIM17_CH1/
46 - - - PB9 110 FT PB9 -
CAN_TX/
SPI2_NSS
47 32 0 15 VSS - VSS - -
48 1 1 16 VDD - VDD - -

1. 1=%N, O=%ith, S=H, HZ=rkH
2. FT: 42 5V, Wi\ VDD Ml 5V Z a5 5
TC: ###fE 10, fii N5 5 Akt VDD Uk
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Pin AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
TIM2_CH1
PAO - UART2_CTS - - - - COMP1_OUT
_ETR
PA1 - UART2_RTS | TIM2_CH2 - - - - -
PA2 - UART2_TX | TIM2_CH3 - - - - COMP2_OUT
PA3 - UART2_RX | TIM2_CH4 - - - - -
PA4 SPI1_NSS - - - TIM14_CHA1 - - -
TIM2_CH1
PA5 | SPI1_SCK - - - - - -
_ETR
PA6 | SPI1_MISO| TIM3_CH1 TIM1_BKIN - - TIM16_CH1 - COMP1_OUT
PA7 | SPI1_MOSI| TIM3_CH2 | TIM1_CH1N - TIM14_CH1| TIM17_CH1 - COMP2_OUT
PA8 MCO - TIM1_CH1 - CRS_SYNC - - -
PA9 - UART1_TX | TIM1_CH2 | UART1_RX | 12C1_SCL MCO - -
PA10 | TIM17_BKIN UART1_RX | TIM1_CH3 | UART1_TX | 12C1_SDA - - -
PA11 - UART1_CTS| TIM1_CH4 - CAN_RX | I2C1_SCL - COMP1_OUT
PA12 - UART1_RTS | TIM1_ETR - CAN_TX 12C1_SDA - COMP2_OUT
PA13 SWDIO - - - - - - -
PA14 | SWDCLK UART2_TX - - - - - -
TIM2_CH1
PA15 | SPI1_NSS | UART2_RX - - - - -
_ETR
%< 7. PB inOThEEE M AFO-AF7
Pin
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
PBO - TIM3_CH3 | TIM1_CH2N - - - - -
PB1 | TIM14_CH1| TIM3_CH4 | TIM1_CH3N - - - - -
PB3 | SPI1_SCK - TIM2_CH2 - - - - -
PB4 | SPI1_MISO | TIM3_CH1 - - - TIM17_BKIN - -
PB5 | SPI1_MOSI| TIM3_CH2 | TIM16_BKIN - - - - -
PB6 | UART1_TX | 12C1_SCL | TIM16_CH1N - - - - -
PB7 | UART1_RX | [2C1_SDA | TIM17_CH1N - - - - -
PB8 - [2C1_SCL | TIM16_CH1 - CAN_RX - - -
PB9 - I2C1_SDA | TIM17_CH1 - CAN_TX | SPI2_NSS - -
PB10 - 12C1_SCL TIM2_CH3 - - SPI2_SCK - -
PB11 - 12C1_SDA TIM2_CH4 - - - - -
PB12 | SPI2_NSS | SPI2_SCK | TIM1_BKIN | SPI2_MOSI | SPI2_MISO - - -
PB13 | SPI2_SCK | SPI2_MISO | TIM1_CH1N | SPI2_NSS | SPI2_ MOSI| 12C1_SCL - -
PB14 | SPI2_MISO | SPI2_MOSI | TIM1_CH2N | SPI2_SCK | SPI2_NSS | 12C1_SDA - -
PB15 | SPI2_MOSI| SPI2_NSS | TIM1_CH3N | SPI2_MISO | SPI2_SCK - - -
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Pin
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
PDO | CRS_SYNC| 12C1_SDA - - - - - -
PD1 - 12C1_SCL - - - - - -
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10k ds AR
& 9. FhEsEUE

)sE°3 E R KA s 4

0x0000 0000 -0x0001 FFFF 128 KB LI, AR
SRAM £ #i T BOOT MM &

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 0O1FF 0.5KB Reserved
Ox1FFE 0200 -0x1FFE OFFF 3 KB Reserved
Ox1FFE 1000 -Ox1FFE 1BFF 3 KB Reserved
Ox1FFE 1C00 -0Ox1FFF 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
0x2000 0000 -0x2000 1FFF 8 KB SRAM

SRAM 0x2000 2000 -Ox2FFF FFFF ~512 MB Reserved
0x4000 0000 -0x4000 03FF 1KB TIM2
0x4000 0400 -0x4000 O7FF 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

APB1 0x4000 3800 -0x4000 3BFF 1KB SPI2
0x4000 4000 -0x4000 43FF 1KB Reserved
0x4000 4400 -0x4000 47FF 1KB UART2
0x4000 4800 -0x4000 4BFF 3 KB Reserved
0x4000 5400 -0x4000 57FF 1KB 12C1
0x4000 5800 -0x4000 5BFF 1KB Reserved
0x4000 5C00 -0x4000 5FFF 1KB usB
0x4000 6000 -0x4000 63FF 1KB Reserved
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B HRbLIE KA Yin>a &3
0x4000 6400 -0x4000 67FF 1KB CAN
0x4000 6800 -0x4000 6BFF 1KB Reserved

APB1 0x4000 6C00 -0x4000 6FFF 1KB CRS
0x4000 7000 -0x4000 73FF 1KB PWR
0x4000 7400 -0x4000 FFFF 35KB Reserved
0x4001 0000 -0x4001 03FF 1KB SYSCFG
0x4001 0400 -0x4001 07FF 1KB EXTI
0x4001 0800 -0x4001 23FF 7 KB Reserved
0x4001 2400 -0x4001 27FF 1KB ADC
0x4001 2800 -0x4001 2BFF 1 KB Reserved
0x4001 2C00 -0x4001 2FFF 1KB TIM1

APB2 0x4001 3000 -0x4001 33FF 1KB SPI1
0x4001 3400 -0x4001 37FF 1KB DBGMCU
0x4001 3800 -0x4001 3BFF 1KB UART1
0x4001 3C00 -0x4001 3FFF 1KB COMP
0x4001 4000 -0x4001 43FF 1KB TIM14
0x4001 4400 -0x4001 47FF 1KB TIM16
0x4001 4800 -0x4001 4BFF 1KB TIM17
0x4001 4C00 -0x4001 7FFF 13 KB Reserved
0x4002 0000 -0x4002 03FF 1KB DMA
0x4002 0400 -0x4002 OFFF 3 KB Reserved
0x4002 1000 -0x4002 13FF 1KB RCC
0x4002 1400 -0x4002 1FFF 3 KB Reserved
0x4002 2000 -0x4002 23FF 1KB Flash $:11
0x4002 2400 -0x4002 5FFF 15 KB Reserved

AHB 0x4002 6000 -0x4002 63FF 1KB AES
0x4002 6400 -0x47FF FFFF ~ 128 MB Reserved
0x4800 0000 -0x4800 03FF 1KB GPIOA
0x4800 0400 -0x4800 07FF 1KB GPIOB
0x4800 0800 -0x4800 OBFF 1KB GPIOC
0x4800 0C00 -0x4800 OFFF 1KB GPIOD
0x4800 1000 -Ox5FFF FFFF ~ 384 MB Reserved
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5 | s

LR

5.1 K &4

BRARRFHI UL, AT U AR LA Vss JudkitE

511 S/MFMmKE
BRAERE DI, R KSR R TR IR B Ta = 25°C, Vpp = 3.3V FHAFHINNK.

51.2 #EHE

BRI, SO T Ta = 25°C Fl Vpp = 3.3V, X EEHi A H T 1HE Sk
2

5.1.3 AL
BRARRRHI DI, LY il 26 OO T it S i R 2 K.

51.4 fHiEHBE
L 3] RIS RN 0 R R T I

C =50 pF

— L

& 7. SIMBEYSAE RN

51.5 SIBRARE
10 LA\ R A R TR
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984785

8. SIMMNEEE

51.6 HEFR
(EER a7 T P N <
VDD
T VDD e
17213 [j s §
i i O HL R
i 1/O ¥y | | CPUHT
5x100nF —— e L 4 {§§ HLEAAE (i
+1x4.7yF " Py
VSS i
11213 =3
VDD
I VDDA L, |
LL
UL %
10nF+1uF —— ADC . €ir 7N
PLLEE)
VSSA

806384

9. HEHRE

51.7 BREHFENR
S I LR RE R I 2R T T
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Iop

Vop

-
17 .

- 0

10. ERIHFENER R

5.2 B¥mATEME

INFESSF B s dr R “ A i KBUEE” F113R (& 10 R 1. K 12) R e,
I RES PR AR AR . X R G Y B AR I BT, TR AN RAE IR T 4%
PR DIREVERRAE TR . SRR AR OB S T 2 mi s A i vl 524 .

*10. R

iz iR B/ME BRME L Vivg
AP E (B Vopa
Vop - Vss -0.3 55
Vssa)® v
v 1E 5V ZZ B W M EE @ Vss - 0.3 55
" FEILE B L L @) Ves - 0.3 55
| & Vooyl AFMLE G| (Bl R 2 50 v
m
[Vssx — Vssl AR BRG] 2 (A () R 22 50

1. BT HIE (Vob, Vooa) A1 (Vss, Vssa) F1 A Z0AR 25 J4E 52 B A ES Fo VG Y B it He
/\é}ﬁi:o
2. WLAIRLZEAE Vin FIECRE . A RRFIIBENEREREER, S TE.

= 1. B

Fin=) iR BAXE | $AL
lvop 233 Vop/Vopa HLIFZR 1) BT (R HLiR) ) 150
lvss 20 Vg HIZR I SL IR (0 H s (D 150 A
o AR 1O Fndzs il 5] 4 v v 20
AR 1/O Frdzs il 5] b o i H -18
Iingpiny @@ NRST 5] 7N B +5 mA
Inueiny @@ | HSE [ty OSC_IN 3| 1 LSE f¥) OSC_IN 31BN | 5 mA
linucpiny @ ® FoAth 5] BN B @) +5 mA
2 lingeiny @ FTE 11O Azl 5] L S N i @ 125 mA
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1. FTA IR (Voo, Vooa) FIHL (Vss, Vsa) 1 B ZU0A 2¢ 2E45 B 4150 50 ViV B9 (kv
R4 L.

2. lingpiny 2N AR AR & (I ARBR , BIARAIE Vin A KA . A RANBELRIE Vin A
R HCRE, B EOREESMR RS Iy iy AREHECRA . 3 Vin > Vpp I, A —
AIEFIFEANH: 3 Vin < Vss B, A RIEEA HL

3. RFENHL & T YA BLERE .

4. 4 10 DRI AENBIE, Shngeiny PHRRAE A IE FTEN BRSO B
(RIRII X E 2 A %485 RAETAERE 4 A 1O I L Slhingpiny BORMEIIRFE .

F12. REHEM

=t iR BKAE L= iy
Tste T A7 Y -45 ~ + 150 °C
T, KGR 125 °C

5.3 Text

5.3.1 BRAI{ERE
%13 BATIERMH

wE 2 %14 B/ME | BBKE | AL
frek N AHB I i % 0 48
fecLi PR APBA B ERATR 0 fhoLk MHz
frcik2 T APB2 i i 0 fucLk
Vbp Pt TAEH 2.0 55 \Y;
Vooa! FEALER 4 TAE L WIS Vpp MTF 2.0 55 \Yj
LQFP48 594
TR FERL
Po LQFP32 mwW
RJE: TA=85°C®
QFN32
s KT FERL -40 85
BEIRE: Ta=85°C oC
T IR FEH © -40 105
’ - S e 20 | o5
IEIRE: Ta=105°C °C
ik ThE e @ -40 125

1. A A I8 Vop 1 Vopa fiEH.

2. AR Ta BAR, REE Ty AN Tymax(Z U1 5.1), WA vF i) Pp 3.

3. BRI DI ZHFEHAPIRE T, RE Ty A Tymax(Z AT 5.1), Ta AILLY EEIX/NE
o

53.2 LFHMEERBITIESY
T A H B HRURAE — R TAE S T IR
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a2 ¥ &4 B/ME BAE Bpr
tvoo Vvoo LTHAR Ta = 27°C 0 = uSIV
Vypp T B % 20 00
5.3.3 ARIREFRFERERE T
NERPEHISHTERIER 135 PEGR N Vpp At i A .
< 15. AERE AL FNERITHIR SRR
i ¥ M BAME | HBE | BKE L: XA
PLS[3: 0]=0000(_L-7H%) 1.813 1.819 1.831 v
PLS[3: 0]=0000( T F£i%) 1.705 Y
PLS[3: 0]=0001(_ L7+ 2.112 2.116 2.124 v
PLS[3: 0]=0001(F [%#¥) 2.0 \Y
PLS[3: 0]=0010( - F+¥%) 2.411 2.414 2.421 Y
PLS[3: 0]=0010( F[4#t) 2.297 Y
PLS[3: 0]=0011(_LF+i) 2.71 2.714 2.719 \%
PLS[3: 0]=0011(F %) 2.597 \%
PLS[3: 0]=0100( |-7+i%) 3.011 3.013 3.018 v
AR LR PLS[3: 0]=0100( F &) 2.895 \%
‘ PLS[3: 0]=0101( 1-7+%) 3.311 3.313 3.317 Vv
Vevp For il 25 (1) HL P .
i PLS[3: 0]=0101(F &%) 3.194 v
PLS[3: 0]=0110( - F+¥%) 3.611 3.613 3.616 Y
PLS[3: 0]=0110( T F&%) 3.494 Y
PLS[3: 0]=0111(_LFi) 3.91 3.913 3.916 \%
PLS[3: 0]=0111(F F&i) 3.793 \%
PLS[3: 0]=1000( |- 7+¥%) 4.21 4.212 4.215 v
PLS[3: 0]=1000( T F47%) 4.092 v
PLS[3: 0]=1001(_-F-¥%) 4.51 4512 4515 v
PLS[3: 0]=1001( FF&) 4.391 Y
PLS[3: 0]=1010( F-7+¥%) 4.809 4.811 4.813 v
PLS[3: 0]=1010( F[4#t) 4.69 Y
Vpybhyst? PVD iR 100 mV
MatEVECRE RS R 1.63(1 1.66 1.68 v
VpoRr,/PDR -
AN BT 1.75 Y,
VepRnys ? PDR iR 100 mvV
Trstrempo® ARSI [A] 20 ms

1. 77 R e VT ORAIE 2 BN IEUE Veor /pDR «
2. WIBCHRIE, AR .

E: B4R R 6N & ok AR L (POR £42) 2] A 7 & A AR i IR 5 — & 454 e it 2] o
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5.3.4 RIS

HLLH FEE Z RSB R S48 br, XS HM R R B TR S IR /0 5
IR P I B . AR /O TR s e | R AL A7 (2 v O o B DAk
TS

AT gy AT A IS AT R AR R, AR AT — BRI .

R AH R HFE

gz i 28 40 TR 41 S A

« AR 1O 5l AR AL T ANBE,  FFER R — A ES HF E—Vpp Bl Vss(TL11#K).

o PR BAMEERAL TG PIIRAS ,  BRARRR A B

o INAFAT il s 07 In) B TE) B 21 faok MR (0 ~ 24 MHz B 2h O NS, 24 ~ 48
MHz it 9 1 N5

s IBATMIIEE S . LB IR : freikt = fHolk o

Er AR TR e L AR R B4 F S RS M AT IR E .

& 16, FHNAMFIRX THRB MR KBTERE @

(1)
%o BH Fhr R BAr
Ta=25°C
| i BUBESR B LA LBER 200 A
> FEBLIES T 10 20 EHE AL 0.4

1. BKMERTE Ta = 25°C FIHATH 2.
2. MZREIHERH, AEAF I 10 RSB RA .

SRV B9 B ST T
MCU &b Nk &4 T -

« FTER 1O 51 I#ERAL TN, RS — A B E—Vpp B Ves (L H1#K)-

o FTA RAMEEAL TR HARAS, BRAERE AL .

o IRAFAFAE A 0 U7 0] ) T A 3 fuoik FOAIES (0 ~ 24 MHz Iy 0 M54 A, 24 ~ 48
MHz Iy 1 ANSEEE & 1)

* PREGIR A Vpp At R 2551 T3 13,

o FRATUIIhEETT G . TP A MR : fecikt = frolke

Er ARA TR e AR R B0 AT A RS M AT E .

= 7. BITEATHRBEFRIAEFE, BURLERBMAARE Flash FIE1T

JuRYE O
ﬁ% ﬁji %’ﬁi fHCLK $ﬁ
fERB TR St KB I
48MHz 13.47 7.55
BATHE R ) :

log BT ShimE @ 36MHz 11.83 6.67 A

e VAR 24MHz 8.62 5.15

8MHz 3.44 2.48
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JuRYE
ﬁ% ﬁji %’ﬁi fHCLK '*‘ﬁ[
FEEBETA SN RHEFTE MR
o TR 48MHz 7.63 4.28
BATHUT 36MHz 5.98 3.48
LR LR 24MHz 4.55 2.88
T3 45 LR AR AT R
8MHz 1.40 0.85
1. WAYESALE Ta = 25°C. Vpp = 3.3V KRG F] .
2. HMEREAt Sy 8MHz, Y4 fuck > 8 MHz B2 A PLL.
% 18. BEIRER TRV BV R HRE, SR IBIBMAER Flash 3¢ RAM BT
JRERYE
ﬁ% j’ﬁji %’ﬁi fHCLK(Z) i&
EEBETA M RIAFTASME
48MHz 10.88 4.85
MH 4 4.22
S1 2 @ 36MHz 945
24MHz 7.06 3.55
MR L Y 8MHz 2.79 1.81
loo (e VAN 48MH 5.89 2.49 A
ZayAV i
ST T R N IR z : :
36MHz 4.68 2.12
#¥ (HSI), {4 AHB
24MHz 3.45 1.74
TS AR AR
8MHz 1.03 0.48

1. AU RAE Ta = 25°C. Vpp = 3.3V A
2. HMERTER Ny 8MHz, 4 fucik > 8 MHz i 5 H PLL.

A ESMEERIRIEFE

W B AN LT ARSI T3 19,MCU [ LA T -

« PR 1O SR TR AT, IFERE S DS T E—Vpp B Vss(TE11#K)-
o I AN CER AL TR IR, BRARRS I BT
o 5 R IO ROE A S I I R AR T AR
— RIAFTAHI Bh
- RIFJA— AL B
o PREGIEA Vpp RS SRR T3 13,

£ 19. AEIMERVEEE (D

25 °C B . 25 °C B} Rt
B S Hpr WE/ Hhr
Rithit Rith#t
TIM2 0.49 SPI1 0.49
APB1 TIM3 0.50 mA APB2 UART1 0.52 mA
12C 0.49
TIM14 0.52 GPIOA 0.53
APB2 mA AHB mA
TIM16 0.52 GPIOB 0.53
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NS 25 °C I . WEAE 25 °C B fR S .
ETh#E Eihrip a3
APB2 TIM17 0.52 A AHB GPIOC 0.53 A
TIMA1 0.49 GPIOD 0.53
1. fucik = 48MHz, faps1 = fok/2: fape2 = fuciks BENIMIITH PR BONERINE .
5.3.5 SMERET R
& B SMEBIRSHIR = A RIS AR A PR o
TR IR S ERAE AN R B SN BRSPS FE A A o R R S
TAEFA
F 20. EIRIMNEBA PR SRR
i B M BME WARE BXE L: YA
fuse _ext F P AR g g (1) 2 8 24 MHz
Vhsen OSC_IN F 5 i i H P HL R 0.7Vop Voo \Y
VhseL OSC_IN #i A\ 5| IS HL T HL Vss 0.3Vop \%
turise) OSC_IN ik At ] () 16 ns
tr(Hse) OSC_IN L7+ ] (1) 20 ns
trHse) OSC_IN R} ] (1) 20 ns
Cin(HsE) OSC_IN g N4t (9 5 pF
DuCyhse) L 45 55 %
I OSC_IN #i NI i Vss < Vin < Voo +1 uA

1. HTHRIE, AEA il

VHSEH
90%

10%
VHSEL [

t(HSE)  }

BN e fHSE_ext |OSC_IN
B I -

474122

1. SMNER IR AT SR B 32 At B P [

www.mm32mcu.com 32/63


http://www.mindmotion.com.cn/

RS

DS_MM32L0xx_n_Ver2.19

£ A — 1 R PR E ISR AR = 4 U SRS ET o

ANl (HSE) T LAME T —A> 2 ~ 24MHz (1 5 1A/ i 2 385 R 25 W R PO R 3 27 A o A
T s S SR T R R A1 i A T AR, I SR A R A A B i 45
R FERIFHT, ERATAN G AL AL BUR T RE B SEUT IR 2RI S, LAVRC N 2R A
Z AR E T ] AR AR SR VR S (e, B MRS, 1 AR I A
JH.

% 21. HSE 2 ~ 24MHz 3% 84514 (V@

5 28 &M B/ME WS BXE L XA
fosc N PR s A 2 8 24 MHz
Re S L BE 1000 kQ

Cui/ SRR A 3 i A R R [ A
Rs = 30Q 30 pF
Co® HFATTEPT (Rs)™
Vpp = 3.3V
[P HSE 3Rz} it VN = Vss 1 mA
30pF 13k
Om PR HEIEE P =k 25 mA/V
tsu(nse) J& Bl 1] Vpp &FE 1] 2 ms
1. IR AR IR S5 A A P R A R R 4

HZRE VRS, AL Al

. XFF Cuy 1 Cros EEVURE TR Dy N T i e i ) (S 2R N)5pF ~ 25pF 2 [d]

MRS A S, JFBRETT & EOR MR BOE RS . 8% CLy M Co ARAMFZH. #ik
g T8 LA CLy Al Co KR AT G 48 B A I S 8. fE$F CLy M1 Crp I, PCB
A MCU 5l A G %5 [BAE N (AT LUIS HBIE 5 115 PCB B B 4% 10pF filiit).

- AAXTEMRR RE FUEAE,  RENS AT DLy S A2 W1 PRI T AP I i A2 1 ) R i DR

ORI T 7 A AR Rl B 2R A AR A AR T AR . B, AR MCU S B IR 5 55 )
MRARAFIT, Bt F 2 S HE it X,

- tsunsey REBNN A, SR AEARERE HSE JFaalE, B 243 275 7E 1) 8MHz #ik3%1X B

18] o XA EUELRE AR — M ARAER) S A PR LIRS 3, e mT RE DR i 1A 1 3 e B AN [ T
ALK .

R T RS

1 9IR &%

E fhse

ZHFHIH R=510KQ R, =5100

860676

& 12. £/ 8MHz RFRIHERN A
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TR G I RS RO A PSR AN i AT il AR SRR A 2

BRI (HSI) &%
#* 22. HSI 55845 (V@
i ¥ M BAME WARE BXE Bpr
fhsi GBS 39.94 48.26 64.14 MHz
ACChg HSI 1% 3% %% 1R FE Ta = -40°C~ 105°C -10 10 %
ACCpsi HSI 4z 35 2% 1A B Ta =-10°C~ 85°C %
ACCpys HSI 3 7% kG B2 Ta =0°C~ 70°C %
ACCyg HSI #2325 1 kS FE Ta=25 -1 1 %
tsunsi) HSI %37 #% J7 Bhir ] 2 s
Ipp(Hst) HSI #R % 25 i€ 80.53 122 uA
1. Vpp = 3.3V, Ta =-40°C~ 105°C, BRIAR4EMUiHH .
2. WETHRUE, AEA =R,
{KERAIEB (LS)) %S
#* 23. LSl #:H a4 (D
=2 2% *M BME WAE BAE ¥ VA
fisi® sz 31.3 50.58 74.83 KHz
tsucLsn @ LSI #ik % 4% 5 Bl [A] 1 us
loocsn ® LS| #& 3% #% h¥E 1.082 1.652 HA

1. Vpp = 3.3V, Ta =-40°C~ 105°C, [&IEREMITE0H .
2. HZEETEBH, AEA .
3. HEIHEIE, AR RIER .

MMEThFERA MR RR R iE)

91 O BRI [ 7 A FOES  HST O B A ] AN O S e 24 30

R VA 2T -

o AFPLERHUE R EE R R

o FEEMRABIS: I B 2t N I RASE ST B £ FH D B

JITAT FRY I 18] At FH PS5 B A P Pl T R 508 ) AR 2 AR A5 21

& 24, {RINFEAE A REZRT (8]

#"e ¥ *1 BRME Bhr
twusteer (! AR AR A X i {5 HSI 4% 7 B e i 4
A ATLABE st us
twustor " . e HSI #7354 B e g = 2us 8
(A EZRATFBITHE )
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e 2¥ KA BXE Bfr
HSI #73% &5 i i = 2us
twustosy (" AFERTUASE 26 i W 5 DA A A5 2 i JEE ) 1] 20 ms
= 38us

1. WG T TR PO e AN U AR T 2 T P R PP B — SR 4R 2o

5.3.7 PLL %%
RIS B i AR AN o R A T ) AR S AR A 2.

%< 25. PLL 451 (D

5 ¥ ®/AME HRUE BRKXHE ¥4

o PLL 4 N4k @ 8 24 MHz
- PLL f B 8h 5 25 L 40 60 %

feLL_out PLL #4550 I b 40 100 MHz
tLock PLL #AH S 8] 100 us

1. BB RIE, AL il
2. FHEERMMIERKAFEIREL WTRYE PLL S SRS fou_our AT VA
.

5.3.8 TEhEziFe

INFEEEES

BRI, FTA S HURLE Ta = - 40°C~ 105°C 733,
3 26. INTETEAEER4sM

w5 ¥ %M B/AME HRE B BAL
torog 8 hL I gmAERT A] Ta =-40°C~ 125°C 4 us
terase T (512K F75) BEBRIST [H] Ta =-40°C~ 125°C 4 5 ms
tme B YRR (] Ta = -40°C~ 125°C 20 40 ms
R, fuok =
5 6 mA
48MHz
g*ﬁﬁ’ fHCLK = 7 A
. m
Iop 4t B LA 48MHz
B, fuok =
2 mA
48MHz
Iss Standby L 1@25°C | 50@125°C uA
Ioep Deep Standby Hiiji 0.5 15@125°C pA
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=l E 2 *AF B/ME HEE BRME L: XivA
iin (S
NEND 20 T
)
Ta = 105°C 20
treT Bds R A7 IR I
Ta = 25°C 100

1. HZREIHER I, AR P,
2. PRI A BN L N AT

5.3.9 EMC %4
PR DA A2 7 i (R 25 6 PP I il PR AT 0 A

IheedE EMS(FE RESURIE)

Bia AT —AME L N FE R GEEE 17O 3 AR 2 A LED), WIARFE S gl itihn 2 Fh fpg T

LED INERFR/R T8 R 107

o HEBCE (ESD)(IE AU ) FEINEIE A BTE 5] E B A DhRE AR . XN

A4 IEC1000-4-2 Frifks

« FTB: 7 Vpp 1 Vgs L3It —A 100 pF () H 2t o — AN AR B s i kb B (A [0 F0
X

MEB AR,

i) B2 A ThREVERR IR -

P AT DU RGeS I 4R A
MRS RIN T R R ZRIETREIL P E XA EMS Zl A1 RLEEAT I

%< 28. EMS $4%

AMIRFF £ IEC1000-4-4 FRifE o

=2 Z2H &M FAIRR
7£ Vpp M Vgg Fifid 100pF Vpp=3.3V,Ty=+25°C,
Verr IR . SEEhREE fuok=48MHz. & TBD
5% 14D A ik b E R AR PR o IEC1000-4-4

BT AT SRR R A DB S R P 19 B R
TERSPFIGIAT EMC HOVPRERIDLIL, JRAE SUR M PRSP AT I . RAZTERE 2, 4511
EMC P 5 7 B ALEL (OB 8 DA %
ik, U PR SRAT EMC (AL, HHEAT S EMC A X AEIIR,

KEFEIL

A ITRE P AR S R P B R R ],
o WERORRORE R H A Es

© RAMIEALL

o KEACRHIR (P %57 28 )
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ERTHY IS
TR 3 LI A (RSN S B RTRR PSR R) . 7T BSEIE A T3 E NRST L3I A—4
i oL T BIE AR 51T L3N — AN 1 BRI T T L3

TEHEAT ESD WA, TT DATELEE HE R P 355K A oL R B3R NAE 5 1 b, 2k 2 S 3 1 1
W7, A T BN LA 1R AE AR

5.3.10 fxEAE (BS8URY)

HF =ARERINAR (ESD, LU), 5 FHES 2 (MG 71, 6k F 47 3 8 LA e 5 25 1
HL S BB TR B PE R

FRERISEE (ESD)

4 ERC L (— A I F e R T 1 B — b e 5 — A 7 0 Sty B I 0 A 0 A 31 L
FER /NS5 L e 3] B ARG (3 x(n+1) BB, X MK & JESD22-
A114/C101 #5itE,

RS

N T PEREBMERE, & EAE 6 MREdh EHEAT 2 TN S AR B
o ARG, SR AU IR At k.

o RN HHAIATECE R 17O S EE N R .

XRG4 EIAJJESD78A £E fi Ha iR A2 Bl bR v

5 28 %M BAE Bpr
‘ R Tp=+25°C, 58
VEesp(HBM) FrEBCERE (AT 2000
JESD22-A114 v
‘ o Ta=+25°C. 144
VEsp(com) R EE GRHR A 500
JESD22-C101
; Ta=+25°C, #i&
Iy ¥ A K24 (Latch-up current) 200 mA
JESD78A

% 30. /O Ba7s4E

1. HEREIHER I, AR P,

5.3.11 1/0 wO%F4

BRI
BRSBTS MR 10 A TR S BTA 1 1O 3 1145 e
CMOS.

5 E 2 & B/ME HRE BANE By
3.3V CMOS
Vi SR H T HLE ) -0.5 1.1 Y,
Ut 1
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=2 E 2 &A% B/ME HEE BAE DA
5V CMOS
Vi SR T HLE . -0.5 1.5 \Y;
Yirg [
N 3.3V CMOS
ViH BN R HT LR } 2.08 Y,
i 1
N 5V CMOS
Vi LPNE= s RV ) 3.5 \Y
Uity [
Vhy /O Rt 25 R A e 2% v 3B iy (D 3.3V 500 700 800 mV
Vhy 1/O it 2l A A 2% Wi IR IR i (D 5V 500 700 800 mV
lig R R ) 3.3v 1 HA
Iikg WAIRHR @ 5V 1 uA
3.3V
Rpu 59 b sk e 30 50 100 kQ
Vin=Vss
Reu 59 b g ® 5V Vin=Vss 30 50 100 kQ
3.3V
Rpp 55 MR Rk e 30 50 100 kQ
Vin=Vop
Rep EERE TR Ty 2NN 5V Vin=Vop 30 50 100 kQ
Cio I/O 5] JHIF L 2% 3.3V 5 pF
Cio I/O 5] JHIF) HL 2% 5V 5 pF

1. W R A TT B R L R . APPSR, REEEF IR,
2. WIRAEAIAR S B S I R R, TR FR T B TR
3. T RAU bz A B BT AN BIE ) U BE R N R TS PMOS/NMOS S28. GX AN
PMOS/NMOS F- & HIBHAR /N (2915 10%).
B 110 % 1 #/2& CMOS F% (AFHAME), efMRE5E T 2 8™# K CMOS T.
Pt
o XTF Vig:
— WE Vpp AT [2.50V~ 3.08V]; fdif] CMOS #4.
- 5 Vpp &4 T [3.08V~ 3.60V]; L% CMOS.
© KT Vi
— f#i[H] CMOS #54.

HMHIERD R

GPIO(H H i N/ Hi ity 1) 7] LA WA B0 HE 22 78 £20mA HLiE .

EF N A, 17O BB H DRI IS FIR AN RERE I 5. 2795 25 1A 466 3ok de K0 5 1 -

s FTA 1/0 % A M Vpp BB HIR A, ik MCU 7E Vpp F3REXH & RIS 1T i, A
REE I 45 F KAEME vpp o

o BT 11O 35 WU 3F M Ves i B SR, ik MCU 7 Vss i i HI i KiE /T H
W, ARG L0 KBUEE vss
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M E
BRAEFFHIVEEE, BRI IS EUR A STIR R Vop Ll B ERF &K 131 &40 215
Fl. BRI 1O b I #2 3% CMOS 1.

& 31. MR

s e 210 *44 B/ME BRE i: X ivA
HHEHFE, % 8 ANSIMIFEKL | CMOS i, lo = +8mA
Vo (M 0.4 \Y;
e FELRE 2.7V< Vpp < 3.6V
RS, 2 8 ANTIHIFRS | CMOS S5, 1o = +8mA
Vou®@ 0.8Vpp \%
HHLR 2.7V< Vpp < 3.6V
RS, 2 8 N5l EEI B IR lo = +20mA
VOL(1>(3) 0.4 \V}
R HL IR 2.7V< Vpp < 3.6V
s EE, 2 8 NS E N lo = +20mA
Vou@®) 0.8Vpp \Y;
ﬁ EE/)ZI‘i 2.7V< VDD < 3.6V
B AR EESE, 24 8 AN T IE i lo = +6mA
Vo G TBD \Y
e HEL TR 2V< Vpp < 2.7V
W ST, 2 8 AN B E B lo = +6mA
Vou@® TBD \Y;
H R 2V< Vpp < 2.7V

1. G AR Lo D AUUGZGBAGR o 45T i KAE A, IR Lo HEA (BT
/O JEANTz I A RekE lvss.

2. SR o MAURLIEMER P4 B4t i KBUEE, FIR Lo MR (BT E
1/O ANz I ) ANReEE I vop o

3. HMZEAVHEARH, ATEAEF .

BN R

A N SR 5 SORIER(E 20 BE 1 13RI 3244t

FRAREHIBE, 2 325 th ) S 4R B F BRI Ak i PR 4522 100 % PRI 0.
& 32 MAIE SRR O

MODEX[1: 0]
i Y FA B/ME N Bpr
M E
C.=30pF, 50
Vpp=2.7V~3.6V
01
fmax(IO)out %ﬁiﬁ% & MHz
(50MHz) CL=50pF, 30
Vpp=2.7V~3.6V
C|_=50pF,
20
VDD=2V~2.7V
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MODEX[1: 0]
. %E B * BAME BXE Bpr
CL=30pF, 5
01 t AR | Vop=2.7V~3.6V
ns
(50MHz) (ot TR )
C|_=50pF, 8
VDD=2.7V~3.6V
01 . it v A LS CL=50pF, i
ns
(50MHz) oot R ] Vop=2V~2.7V
01 t R E R T C.=30pF, 5 o
r(10)out ‘
(50MHz) * EsGaNingle] Vpp=2.7V~3.6V
01 t iy A 2 v BT 1 C.=50pF, g .
r(10)out X
(50MHz) E TV 1] Vpp=2.7V~3.6V
01 t R E m PR CL=50pF, .
r ou ns
(50MHz) (1opout T A Vop=2V~2.7V
C_=50pF,
fmax(IO)out %k5ﬁ$ @ ) 20 MHz
Vpp=2V~3.6V
10 . R AR 0500
(20MHz) (0ot R I CL=50pF, ns
R EREBETY | Vop=2V~3.6V
traoyout ‘ 25(3)
T ]
EXTI 42 il 2kl 1)
texTIpw ANEAE = Bk g 10 ns
|4

1. 1/O i i 52 7] L@ MODEX[1: O] il E . ZWAKE 2% T4k GPIO i
W B 2T A7 A U A

2. JRIELE R 13 E Lo

3. HWIHRIE, ATEAEF= il
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AR i 1

90% 10%

u_p: tr (I0)out
| |

tr (10)out :<—>:

|
|
e T >

WS ((tr + tf) < 2/3)T, - H 525 L& (45 ~ 55%)
AR ONS0pFIT, TR B K.

13. BN TR E X

5.3.12 NRST 3|45t

NRST 5] % A\ Sk3h# H CMOS 1.Z,

#.

%< 33. NRST 3| B4

EIER T AREROT I ES A, Reyo
BrAERe R, RIS HOR IR IR Vpp BEHHERF &8 131926 E 15

Zincg BH A B/ME HAE BAE Bhr
Vienrst) LD A9z =2l -0.5 0.8 v
Vinngrsn) ! NRST #i A\ & L HUE 2 Voo

NRST Jifi 2 5 ik % #5 H1 R IR
Vhys(NRST) ) 0.2Vpp Y,
i

Rey 99 LR SRR @) Vin = Vss 15 kQ
Vengrsn) (! NRST #y N\ 3 ik 100 ns
Vnenrst) ) NRST 4\ AR bk 300 ns

1. TR, AEA il

2. B AR AN FOER S B RTT 5K PMOS SEEL. X4 PMOS/NMOS
TFRETH AR/ (24 10%).
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SN FBEE o= e
"4'

Vs \\\
! R Rpu
\NRST?
1
_J

-
- S

-

AL

7>

\
l F --I—-— () ]- F : L-

A ]

L L /

\ = — 7/
N - ’
pJ ’
A ’

\\\ o’

\~---—’

368560

14. EiL A9 NRST 5| BMRIF

1. AW T Pibw R .

2. JH AR NRST 51 I AT B 0516 T2 337h 81 H IR Vi wrsT) BL R, U MCU

ARERRIRAL

5.3.13 TIM ER 284514
T H SR BT

A RN S DI RE S (it ELALS SR SNBSSl . PWM Bt ) s PEVETS,

W/ 6.3.11.

%= 34. TIMx() 4354

s B8 %M B/ME BAE HpL
tres(Tim) SE I 2% 43 H T (1] 1 trimxcLk
tres(TIM) EW%%%%}%HTJ‘IEU fT|MxC|_K=48MHZ 10.4 ns

; CH1 & CH4 1) 5E I 33 AM R 0 frimxcLk/2 MHz
EXT
%EF}/Fﬁ% frimxeLk=48MHz 0 24
Restim TE B 48 T PR 16 A
) kR T AR, 16 7 1 65536 trimxcLk
COUNTER
1—[—@%%“%41}%%@ fT|MXc|_K=48MHZ 0.0104 682 HS
- 65536 x65536 trimxcLk
tmax_count KT RERITHEL ; 28MH w47 S
TIMXCLK= z .

1. TIMx & —ANEAH AR, AAE TIM1,2,3,14,16,17.

5.3.14 BfEEQ
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12C
A B, 2 3551 10 B HUR A IR BHRIE  foour UM Voo Hk e HUERF 422 130
AR F,

12C 2 OAF G FrE 12C JBAE PR, HAWFERE: SDA fl SCL AGE “H 151, HicE
NIT IR, 2SR Vop Z 18] ) PMOS & #5514, (EATRTFAE .

12C % RS T3 35, A KM At = FHDIRES| I (SDA A1 SCL) WkstE e, 2 W/

T 5.3.11,
7 35. 12C #EO4FM
e 12C (D Pz 12c W)
fs % B/ME BAE B/ME BXHE Hh
tw(scL) SCL B i i) 4.7 1.3 us
tw(scLh) SCL I vy Fif ] 4.0 0.6 s
tsu(sba) SDA LI A 250 100 ns
th(spa) SDA HHE R FFHT 1] 0® 0@ 900® ns
tr(spa) trsoL) SDA Fi1 SCL _E 7t a] 1000 2.0+0.1C, 300 ns
tispa) ticsoL) SDA Fl1 SCL T [&H [a] 300 300 ns
th(sTa) THIR 2 A CRFR I 1) 4.0 0.6 us
tsu(sTa) BT BT AR 2 A ST () 4.7 0.6 us
tsu(sTo) 5 1R SR A LI [A] 4.0 0.6 us
P f5 L SR B TT R S5 AR RIS "7 13 s
] (SN
Co (5% ISEFNEN LRIk N 400 400 pF

1. HTHRAE, A7EAF .

2. NIEFBRAERI 12C BRI, fecikr LAUK T 3MHz. AIEFPRIERI 12C K
W, fpolkt LAKT 12MHz.,

3. WHIRAERK K SCL 155 IR HFIF 8], T 3 555 2 TF U6 25 A (1 B R PR RIS 8] o

4. N T SCL N A e LHIIX I, £ MCU W Zi4iE SDA 155 L%/ 300nS
BRI AR IS T8 o
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VoD

VbD
1
4.7KQ % 4.7KQ
12CiE 2k { 1
BHE I IE 4

THaaaAF _/ \/

SDA / / ><: >< T tusTA b e /%t‘a%&#

A
WY

| sbA

1 [

| scL

ti(sDA) »—a »-atr(son) >atsu(sDy) | T e tsu(STA'STO)
| | ‘ frabseft o
| |
4—»} th(sta) 1 4—»‘. tw(SCKL): %‘%th(SDA) l 1
| | |
| | J— |
‘ ‘ J
SCL } : [ | | :
| |
tw(SCKH)N—>: tr(scy »—« }‘—}4 tf(scK —»—-tsu(STO)

130244

& 15. 12C BEAT RTS8 (U

1. W& S EE T CMOS Hi+F: 0.3Vpp 1 0.7Vpp-

SPI EO4514E
B AR BB, 2 3651 Y HZ U I PR, focu B Vop L HLHUE 7765 1310
SRR E],

b N 2 ThAE S| (NSS. SCK. MOSI. MISO) FIRF RS, 2 0/hi 5.3.11,
% 36. SPI 41t (D

i 23 &4 B®/ME BAE L XA
fsck 1te(sck) SPI B i EXX 50 0 36 MHz
fsck 1/te(sck) SPI i Bl AT 0 18 MHz

trsck) SPI i g _F T [a] fE % C=30pF 8 ns

tr(scr) SPI BT B B[] fiE 2. C=30pF 8 ns

tounss) @ NSS #3717 [a] A Mpcik ns

th(nss) @ NSS R [H] NS 73 ns

twsckh) @ SCK & IR 8] EBL froue= 36MHz, 50 60 ns
TP EL = 4

twiscry) @ SCK & i 1] EBL frouc= 36MHz, 50 60 ns
TP ERE = 4
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e 2% - 18 BME BAE L XA
tsuoun @ BRI NER SR, R SPI 1 ns
tsucsn @ BrlEi NS A, AR 1 ns
thawiy @ ORI NARFR ), R SPI 1 ns
th(sn @ BN TREFF[R], AL 3 ns
taso) @ HH A H U L ) P Trouc™ 36MMFEZ 0 55 ns
T MEH = 4
taso) @@ HG 4 H 7 1] B[] AR, fpek= 24MHz Mpoik ns
tais(so) @@ Hdf i i 2 B[R] N 10 ns
ty(so) @ HHhe i A A 1) MR (fERELI 2 )5) 25 ns
tymoy @M Hethe i LA Rk 1) TR (R )E) 3 ns
th(so) @ Bt OR KR 1) MR (R 2 J5) 25 ns
th(mo) @ Hos ) OR KRN 1) FHA (HREILIEZ)R) 4 ns

RIS SPI PR 23— D E .«

HZREVFERH, AR Al

i /ME RN SRS ) B N TE] B KB I 3R AT s ) i K ]

B /IME AR R P 1 (R /N TR] e KA RN T 4 BT i B B0 8 KIS ]

LN =

NSS inputx

tsunss) | ‘ tcisck) ——» | th(Nss);_.:i
8| cPoL=0—— f ! ‘ ; ‘ ‘
= twesckH) ‘ w | ! l
S |cPHA=0 Ctwscky) 1] | | I | ‘
»|CcPOL=1 | \ / ﬁ\_ h
| o tv(s0)4—> thso) e~ trscK) ldis(s0)
taso) e——» | ‘ ! o tRsck) |
|V||SO | ‘; i - h :
OUTPUT { 1; MSB OUT A BJTG out LSB OUT >>
tsu(siy—+-
MOSI ><><><><><><W | MSBIN >< BIT1 IN >< LSB IN ><><><><><X><>(
INPUT | N
:& th(s)) >

16. SPI Bt FFEl-MERF1 CPHA =0
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NSS input

A4

tsu(nss) ;_, e——tc(scK) ——» th(Nss) :‘

| E ! . !
CPHA=1 . f '\—/—\L / \!
CPOL=0 : 3 /! N !

|
'tW(SCKH) — ' I
I
I

SCK input

CPHA =1 W(SCKL I - i '\
cPoL=1 | \—%—U \ i
1 | . : I|

th(so) a-—»‘ fea 1!

-
=
»
f

|

tdis(so)

'(\)’”US%UT4<:>< MSE OUT >< BIT6 OUT >< LSB OUT >—

! |
tsu(si u—»wth(& ) —>

MOSI ><><><X><><>(><: MSB IN >< BITE IN >< LSB IN XXXXWXWXY

429658

& 17. SPI B FFE-\ERF1 CPHA = 1(1)

1. W& S EE T CMOS Hi+F: 0.3Vpp 1 0.7Vpp-
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High
NSS input -
|
| — tc(SCK)—M‘
<| CPOL =0 : : ‘ : _ 7: :
3 : | | : | [ :
4 |
& CPHA =0 m : - —W
CcPOL =1 ) : | J o
Lo [ : [ [ :
o | | | : |
CPHA =1 ! N | |
5| CPOL =0 : : : - : |
iél : : | : | : :
—
S| CPHA =1 m | ‘ ‘
CPOL =1 ‘ ! ! ! \—/
I Itw (SCKH) \ tr (SCK)
tsu(MI) :4—% :tW (SCKL):<—>¥ : ‘ : t (SCK)
‘ | | |
MISO ‘ | MSBIN ! N
INPUT | BIT6 IN LSB IN
A i ) T
<+ th(M|>+] :
gng',UT MSB OUTE >< BIT1 OUT : >< LSB OUT
tv(Mo ) &P th(MO Yt P
18. SPI B FFE-E AR (V)
1. MEAKET CMOS #HF: 0.3Vpp 1 0.7Vpp.
USB %1%
< 37. USB B xhETE]
i 23 BXE Az
tstart V) USB itk # Ja 2l [i] 1 us
1. R THRIE, AFEA =
% 38. USB B4
Vi SR %4 B/ME O | BKE D 8-
PN D
Voo USB #fEHE @ 3.0 3.6
Vo TN REUE I(USBDP, USBDM) 0.2 v
Vew™® E AL AL Vp, TEH 0.8 25
Vge® ARSI 1.3 2
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Ziinss 25 &M BAME D | BKE D L XA
i H AP

Vou A R I T 1.5k2 (¥ R, #:% 3.6V ® 0.3 v

Von AN HH e e T 15kQ ] R, %% Ves © 2.8 3.6

1. BT I R B A DA % it L 2 g

2. NT 5 USB 2.0 &S MIEFE%, USBDP(D+) 5l CL N E—4 1.5 kQ HH
& Vpp, MBILTHEHIME.

3. AP IESH USB ThRETT LATE 2.7 V 13 BIfRIE, MARTE 2.7V ~ 3.6 V HUEJEH T[4
S H AR

4, MLZEEVPEIIE, AIEA PRI,

5. R, %S| USB JXzh % F i k.

BER

aSa

Z 5 BHR L%

VCRS ””””
Ves t >

19. USB BIF: BIE{ES LA TERTEIE X

% 39. USB &Rm 545 (D

i 25 1 B/ME BKRE LY A
t, Beinn IS C. <= 50pF 7.041 23.13 ns
t R A () C. <= 50pF 6.866 26.76 ns

trim _ETH R B 1A DTS t /t 96.52 125.1 %

Vers FHE 558 R 1.391 2.967 \Y

1. dBctORIE, A4 Rl
2. MEHHEAE S5 10% % 90%., HEZHEAEL, 20 USB ML 7 & (2.0 ).

5.3.15 CAN(#=#I88 Fmig ML) 0
Bk N S ThAE S (CAN_TX A1 CAN_RX) (4 EER, S W/ 5.3.1175,

5.3.16 12 fif ADC %1%

BrARRE AU, FRISEGR N GR 13 M IMBLREE . focLke SFAT Vppa fEH
HL A 2
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=l S %MF R BRE i: X ivA

Vbba f R R 3.3 3.6 \Y

VRer+ EZHHE Vbpa \
fapc M@ ADC I 4i% 15 MHz
fs (DG STREE R 1 MHz
. . fADC =15MHz KHz

frric™ AN A AR

1/fanc

Vin e 4 i 0(Vssn Vegrs v

VRer- IEEFHb)
Ran® SO E TR Z a1 fE 41 kQ
Rapc® KAETF I HEBH 1 kO
PR R A AR 4 F
CapcV . 10 pF
//E

f =15MHz 16 S

ts SRR e -
239.5 1/fapc

tstas V) b R R T 1 us

LW S L R (] fanc = 15MHz 16.9 us
o (ELHEERE T 7)) 15 ~ 253 (CRHf tg+) B PIEIL 13.5 1/fapc

1. BZEETHEORE, AEAP il
2. B RIE, AEA R,

3. IR iH, Vrery FEWFBIERE] Vopa, Vrer- FEWHBIERS] Vssao
4. Xﬁ?‘é’l‘%ﬂﬁﬁﬁ, ‘,[Z‘@j?fﬂﬂ‘ﬂquuiﬁ/l\ﬂﬂ 1/fp(;|_|(20

Rav <

fapc X Cape X In(2N+2)

- Rapc

ERAK (A1) AT HEBCRIAMBILST, ERRZR /N 1/4 LSB. Hirp N =12(%

N 12 L),
= 4. fapc=15MHz) BHHIHR K Ran
Ts(AH#) ts(us) BK Ran (k)
1.5 0.1 1.2
7.5 0.5 10
13.5 0.9 19
28.5 1.9 41
41.5 2.76 60
55.5 3.7 80
71.5 4.77 104
239.5 16.0 350
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1. BT ORIE, AFEA T,
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% 42. ADC 1B - BRI £H D@

5 2% TR BRUE BAE B
ET GHRE +11 £12
EO TR iRz froLke = 48MHz, +8 +9
EG iR fanc = 15MHz,Ran < 10K(2, +7.5 +9 LSB
ED o R 22 Vopa = 3V ~ 3.6V, Ta=25C £3 +3
EL TR T +11 +11

1. ADC i 5 R FIVE N LRI R s 75 B 7 AT TR 0 SEHOL N 310 P A2 1
e BAORE 22 535 G 5 — IO\ 31 B IEZE AT (BT . BT T
RSV R AR BB (3105 2 ) B — A IR
I R AR, BTN 5,312 H ) Loy A Slceny SEEZ P 3t
K48 ADC HiFE.

2. HILHEVASME, A4 h IR,

ET = SURVAHEGRZE . SERRAE AR AL 4 h 22 18] ) 5 R 0 25

EO = fWi2iR%: 2 UK SERRIFHAN S — B AR R 8] A 25

EG = HaiiR7E: )i RERAR R AN B Ja — IR S P 0 1) 1 i 25
ED = flor 2R 2. SCBwb s R ER AR 18] f 5 K0 5 o

EL = BRI IR ZE . AR A SE Bn B4 i sl A D24 1) ) e KA 15

KAE AR FFADCHE # 2%
RN ANx | Raoc” 12
VWYY LJ YWY %ﬁ%&
@ Cparasitic® |
‘ Capc

439454

& 20. f£/ ADC BRI EREE

1. % Ran~ Rapc 1 Capc HIEUE, 2 W3 42
2. Cparasiic %7~ PCB(5 1541 PCB Aii Jay il S AH oK) 5028 L7 AE A (K4 7TpF). 4%
KK Cparasitic BUE B BB G, B ) I = U/ fapco

PCB #&it&iY
FLJR 1) 25 3 06 0 R BB . R 10 nF BRI A FI A (PR ), e AT IR 1%
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S REHBEEI MCU W5 Fy s

Vooa
1] Vopa
1WF//10nF ——
T 1] Vesa

326818

21, HEBERMESERIREBLR

5.3.17 [BEERRY
% 43, BEERBEY OO

Fiias2 W B/ME SEUE BE Bhr
W Vsense FXT TR FE 2k 15 °C
Avg_Slope™ RRF R 4.571 4.801 5.984 mV/°C
VoM 1E 25 °C B HL & 1.433 1.451 1.467 \
tstan(z) @jﬂﬂ‘l‘lﬂ 10 LLS
Ts_temp® MEHUE L, ADC SR ] 10 us
1. BZEETEEERIE, AEAFFIER.
2. HWTHRIE, AEEFHINER,
3. BSERIRAERS [a) AT DA B R AR P 8 IE 22 RGP R 5E o
4, VDD = 3.3V,
5.3.18 LLEaR4FiE
< 44. LIRS
75 E 2 FEBEEE B/ME S RUE BE Bfr
HYST 1B i 00 0 mV
HYST 1B 01 15 mV
HYST BIES 10 30 mV
HYST B i 1 90 mV
OFFSET e E L E 00 0.091 0.213 0.358 mV
OFFSET A LR 01 3.23 7.51 12.08 mV
www.mm32mcu.com 52/63



http://www.mindmotion.com.cn/

RS

DS_MM32L0xx_n_Ver2.19

i ¥ R E B/ME HAYE BRE L XA
OFFSET R 10 9.79 15 20.8 mV
OFFSET R E 11 34.25 47.4 62.22 mV
DELAY(™ TERRIE I 00 80 ns
DELAY(®) liEguding 01 51 ns
DELAY(®™) liZigung 10 26 ns
DELAY(™) AEIRAE T 1 9 ns

g TAE H 00 45 uA

(NS TAE R AIME 01 4.4 HA

g TAE RS 10 4.4 nA

(RS TAE R IE 1 4.4 uA

1. F B0 50% L5 N BRI IR A) %2
2. SHFERIRIE, TAEHR.
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A
A2

|
A3 \
\

A1l

PIN 1

36‘ ‘ |25
| hananshaseEE
b | =
=== ‘ -
= B
== \ S==8
o | =
— | —

(N R

22. LQFP48, 48 BMEEIE 5 2 R % E

1. BRI L2
2. AN K.

www.mm32mcu.com

54/63



http://www.mindmotion.com.cn/

HRBM

%< 45. LQFP48 R~Hijthp

DS_MM32L0xx_n_Ver2.19

B =X
s B/ME HRIE BKE

A 1.60
A1 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 0.12 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
E1 6.90 7.00 7.10
e 0.50

L 0.45 0.60 0.75
L1 1.00REF

L2 0.25BSC
R1 0.08
R2 0.08 0.20

0.20
SIH%H =48
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A3]

A1

R1

L2

LRZ
s

A1

PIN 1 $
IDENTIFICATION

D
D1
24 ! 17
EEEEIEEET:
25_'_'_ 16
- ‘
= | e
b | e
== ] |S25 -
— | ==
— £ | e
—EEEﬁ} | e
L, T % T,
|
|

L1

[/,

sy

23. LQFP32, 32 BMEEIE S R FEE % E

1. BRI B2z
2. R ANk,

%< 46. LQFP32 R~TiiAf

_ BX
s B/ME HAE BRE
A 1.60
A1l 0.05 0.15
A2 1.35 1.40 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
ci1 0.12 0.127 0.134
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_ 2R

w5 B/ME HRE BORE
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
E1 6.90 7.00 7.10
e 0.80
L 0.45 0.60 0.75
L1 1.00REF

L2 0.25BSC

R1 0.08

R2 0.08 0.20

0.20
S H =32
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6.3 i QFN32
D \ A2
f
T A
s I O 0 Y O e L] |
|
e A1T
A3
e
b |
|
Juuuuu LL .,
5 R et [
— [ | N -2
D) ‘ (=
E2 | b (aam
=) _H—'_ T |F|E
— ( | (-
O\ | )
1 | =
|
AN0ANOAAE T
32 | L
PIN 1 Identifier ‘ .
D2
24. QFN32, 32 A RFE LS| & RNz E K E
1. AR L 241
2. R~Fefrh=k,
% 47. QFN32 R~Tii8B
. BX
B/ME SR B
A 0.7 0.75 0.80
A1 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
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~ Bk

s B/ME HRE BAE
E2 3.40 3.50 3.60
e 0.5
H 0.30REF
K 0.35REF
L 0.35 0.40 0.45
R 0.09

c1 0.08
c2 0.08
N SIH%H =32
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HHHHHAAHA

P

20

1

E1

PIN1 /

illilskslakills

IDENTIFICATION
PN
=T \ A
‘ A S THAEH A2 — 1
b e ! L | <
A1
L1
25. TSSOP20, 20 BME&HIE K A RFHEE
1. EIARIZ I L 23]
2. ReFfrh=Ke.
%< 48. TSSOP20 R~tijtEA
_ BX
s B/ME HAE BRE
A 1.20
A1 0.05 0.15
A2 0.8 1.00 1.05
b 0.19 0.30
c 0.09 0.20
D 6.40 6.50 6.60
E 6.25 6.40 6.55
E1 4.30 4.40 450
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B =K

w5 BME SR BoklE
e 0.65
L 0.45 0.60 1
L1 0.45 0.75
N 5B = 20
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MM32 L

Device family

MM32 = ARM-based 32-bit microcontroller

Product type

L = Low Power

Sub-family

0

0 = Cortex MO

User code memory size

7

7 =128 K Bytes
6 = 64 K Bytes
5 =32 K Bytes

Function Family

3 = Support ADC, USB, CAN
2 = Support ADC, USB

1 = Support ADC

0 = Only Basic Function

Package

P=LQFP
N = QFN
T =TSSOP

Pin count

F =48 Pins
T =32 Pins
W = 20 Pins

Options

TR= tape and reel packing
blank=tray packing

26. MM32 Bl E2& %
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EEidR

B F

49, EEICR

B3 /7€ S SRS
2020/04/08 Rev2.19 A8 B e P9 AR AR PE S 8L
2019/07/16 Rev2.18 &% DMA SRR .
2019/06/11 Rev2.17 BRI AR S
2019/05/29 Rev2.16 BECER % 2 2873,
2019/03/11 Rev2.15 B ESH
2019/01/07 Rev2.14 1B ADC H1E S50t
2018/09/29 Rev2.13 BsSH.
2018/09/20 Rev2.12 B85 I E Lo
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