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MM32L0020 i #% il 82443, Arm® Cortex®-MO+ W%, #m TAEMRKAliA 48MHz. WE
32KB A, HEERK T FE 1 VO v D AAME B . A= A 1A 12 £ ADC.
1AM A 2 NMBERORE . 1A 16 FEEA e 8. 2 > 16 frEE4e 4 1 4>
16 FLARIIFEEM 28, S-S FRMEREMERED: 14 UART #0. 14 LPUART #11. 14
SPI 8¢ 128 $#11H1 1 A4 12C #2111

AP R Y TAEH RN 1.8V ~ 5.5V, TARREEIGH (ASHRE) G4 -40°C ~ 85°C )L
AV 7YHI-40°C~ 105°C 14 e T . B 2448 B TARERE A ORAEAR DI FE N F I 255K
REE T IMRICE, AT IR SRS S T2 MR A

o (EHEERYST

o

o FRHIH

o EfEREHR

o InH

o I

e 8/16 fii MCU T}

A7 FhEE QFN20 F1 TSSOP20 257 K.

1.2 FERER
o WEHEARS
- 32-bit Arm® Cortex®-M0+
- TAESR A 48MHz
o fFfifidE
- 32KB Flash {7t #%
- 2KB SRAM
- Boot loader 3 /14 Flash 7E4k R 4u4mfE (ISP)
o IR, SEALFIR YR
- /WSS (POR/PDR) . AIRFEFAENGMES (PVD)
- Wik 8MHz HSI EpdiRz 4%, i N imZE BT +2%
- Witk 32KHz LS GEHRZ &%, i iaHE N RZEA L £3%
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BIK
=5

- WE PLL A=A RGN B, SCREZ FAMIRISN, Dy SRS B AL AME AR Ak i

K Th#E

- ZRMEThEER R, . KIh#Eis4T (Low Power Run) . BEAR (Sleep) . fXIf
FEHEAR (Low Power Sleep) . {541 (Stop) . #/F{5Hl (Deep Stop) F4FHL
(Standby)

7 ANE TR

- 1N 16 07 4 BIEE AN (TIM3) , Al 4 3% PWM S35k 4 BEAE S,
SCHRFHO B EFE PWM B, SCRFE R (R AR AT IEAS i AR U AFRD, SR IR
JE il R R

- 216 (i EAER S (TIM16/ TIM17) , A4 1 B E AN PWM X adf 3R 1 #%
MINGGES, SRR SRR ARTHERI 22, S0FE IR Pty

- 116 ARIhFEE I 38 (LPTIMD , A% 1 2% PWM,  SCRESIE & I 28 RS ik
R, ATEERRAEHLEBI (Standby) Ah KT A I EE CPU

— 1ANECE [T B RS T2 2 IWDG)

- VAMECE T E LIRS T E R & (WWDG)

- 1/~ 24 {392 Systick 1H3#%

%1k 18 AU 1/0 i [

— BT /O HIR] LABUE 5] 16 A 4h i

— JrA v 3 R N AN ST Voo (S S

Zik 4 MilfERN

- 1/ UART 0

- 1 LPUART #11

- 1/ 12C 1

- 1A~ SPI#:0 CGZFF 128 #::0

14N 12 fr B s (ADC) , SCERIRPR 1ps #edfubfa] (1IMSPS REEH) , BLE 8

ANMHGETE R 1 A FRAE N B S U A o

1 MEELE 3 (COMP) , WE 6 i ES%

2 MBHEBOKS

CRC i+ H #t

96 fi:ts FriE— ID (UID)

PR

- HATIREE D (SWD) 0

AR G LG -40°C ~ 85°C MK ZUF1-40°C ~ 105°CI 4 g Tk 2

TAEHEEEN 1.8V ~ 5.5V, Hif 1.8V ~ 2.0V R LI (Standby)

- QFN20 H1 TSSOP20 3444
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WIEfE 2

2 THER

21 TR
®2-11TR
Part numbers MM32L0020B1T(V) MM32L0020B1N(V)
CPU frequency 48 MHz
Flash - KB 32 32
SRAM - KB 2 2
16-bit GP 1 1
Timers Basic 2 2
Low power 1 1
UART 1 1
Interface LPUART 1 1
s 12C 1 1
SPI1/12S 1 1
GPIO 18 18
12-bit Modules 1 1
ADC Channels 8 8
Analog comparator 1 1
Operational amplifiers 2 2
Supply voltage 1.8V to 5.5V
Temperature range -40°C to +85°C or -40°C to 105°C(Suffix V)
Package TSSOP20 QFN20

DS_MM32L0020_ver1.0 www.mm32mcu.com




WIEfE 2
22 #m
LLENZRAN: AT HE T8 9 M MBI B R A5 2, T22EnE b ot X (B
T 55 WA - ALE. HBISE AT RER SR L BN 225],  HAR 2 B A 22 B o
MREAE S RENWMAE T Logo, M. fIE. . Logo S5(EE, 5 LASKER™ k.

MMOEt

XXXXIr
Pntindex — ,¢ YYWW

& 2-1 QFN20 35322 £y

QFN20 E3— ARSI T 28]

o H—47: MMOGt

- SRR, “MM06” Fx MM32L0020 #%1. “t” RaMBERETE
Fl, “t”=“N” %&Ix -40°Cto 85°C, W MMO6N; “t” = “V” FI/x -40°C to
105°C, 4 MMO6V.

B TAT XXXXr

- Trace code + &5y A, Hrp “r” MEEFIRAS . X THIIE TR,
Trace code HJE MM IR “ES” .

o RTAT: yyww
- Date code, H “yy” RFHMAREFRIFER,  “ww” FRH RS TRH
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LOO20OBLTE
XXXXXXXP

Pin 1 index —= @ i", y y WWw

Kl 2-2 TSSOP20 3542 Ey
TSSOP20 f % — A TH R L& 40 F 22 E)l:
o —17: LO020B1t
- Wi, Hep ‘47 RORBEESEY, O RRMBNREGE, ‘7 ATER
-40°C to 85°C, 1 LO020B1T; “t” = “V” F£7x -40°C to 105°C, 0
LO020B1TV.
o HETUAT: XXXXXXXT
- Trace code + S AT, Ho “r” REFEGHRAS . SFFYIETEEA,
Trace code HJEMAFRIAN “ES” .
o AT yyww
— Date code, M+ “yy” M H W HHIFER,  “ww” A3 HHIGES+ r)E
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23 PRamARN

MM32L 002 0 B 1

Device family
MM32 = MindMotion's 32-bit Microcontroller

Product type
L = Low Power & High Security

Core type
0 = Cortex-MO+

Product Series

02 = 02 Series

Interface Configuration
0 = General Serial Ports

Flash size
B = 32KB

Pins
1 =20Pin

Package

N = QFN,0.4mm pitch
T = TSSOP,SOP

Temperature

V=-40C ~105°C
(blank) = -40C ~85C

2-3 RS ag 4 A

DS_MM32L0020_ver1.0 www.mm32mcu.com
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jipan

31 RGHER
Cortex- SRAM Flash
Mo+ 2KB 32KB
M s s
Bus Matrix
s
RCC ®
,,‘In' GPIO
CRC <
AHB-APB
APB1
AN
TIM3 < e >|  SYSCFG
e e > PWR
iz >l K > McuDBG
LPTIMt [ e > Exm
PII ¢ Dl K > wbe
uarT1 [ > K > wwbe
LPUART1 [ > K > Abc
s Dl K > comp
opa1l K >l K > opa2

<

3-1 RGHER]

DS_MM32L0020_ver1.0
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3.2 AN

Arm® Cortex®-MO+ 4hF58 ] 1 (25 S 1 1 4 B 7 RIS HE 0 IG5 2 08, P 1
Sz s RO T 5 8 R £ s A LRI 51 B ) 10 s 9872 . Arm® Coortex®-MO+ J2
32 firffy RISC AbFEES, R SIRRAIRTIRIR, Jo G AN E o o P oo i 587 RS2
A7 AR Arm IR, TS Arm RS TR

3.3 RB&fFEN

SRIERE A A AHB EIGERE, —> AHB B8 F1— /MR APB 2k, AHB H2RK)
4h% (RCC, GPIO Al CRC) il AHB HIEXFEFES Rgtm 2. £ APB Al AHB &4k
Z AR E T AHB2APB Hriff AT 8dli 2c#ie. 4 APB 274745147 8 fi 16 frijjin], APB 2xH
PR TE R 32 i, [FFER), AHB2APB Mrth B4 HEhR % o)k .

3.4  TFRESBE
R 31 AR
Bus Address range Size Peripheral
Main flash memory, system
0x0000 0000 - 0x0000 7FFF 32 KB memory or SRAM, depending
on BOOT configuration

0x0000 8000 - 0x07FF FFFF ~127 MB Reserved
0x0800 0000 - 0x0800 7FFF 32 KB Main Flash memory
0x0801 0000 - Ox1FFO FFFF ~383 MB Reserved
0x1FFE 0000 - 0x1FFE 01FF 0.5 KB Reserved

Flash 0x1FFE 0200 - Ox1FFE OFFF 3 KB Reserved
0x1FFE 1000 - Ox1FFE 11FF 0.5KB Reserved
Ox1FFE 1200 - Ox1FFE 1BFF 2.5KB Reserved
0x1FFE 1CO00 - Ox1FFF F3FF ~256 MB Reserved
O0x1FFF F400 - Ox1FFF F7FF 1 KB System memory
O0x1FFF F800 - 0Ox1FFF F80F 16 B Option bytes
Ox1FFF F810 - Ox1FFF FFFF 2 KB Reserved
0x2000 0000 - 0x2000 07FF 2 KB SRAM

SRAM 0x2000 4000 - 0x2FFF FFFF ~255 MB Reserved
0x4000 0000 - 0x4000 03FF 1 KB Reserved
0x4000 0400 - 0x4000 O7FF 1 KB TIM3
0x4000 0800 - 0x4000 OBFF 8 KB Reserved
0x4000 2800 - 0x4000 2BFF 1 KB Reserved
0x4000 2C00 - 0x4000 2FFF 1 KB WWDG

APB1 0x4000 3000 - 0x4000 33FF 1 KB IWDG
0x4000 3400 - 0x4000 53FF 8 KB Reserved
0x4000 5400 - 0x4000 57FF 1 KB 12C1
0x4000 5800 - 0x4000 6FFF 6 KB Reserved
0x4000 7000 - 0x4000 73FF 1 KB PWR
0x4000 7400 - 0x4000 8FFF 7 KB Reserved
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Bus Address range Size Peripheral
0x4000 9000 - 0x4000 93FF 1 KB OPA1
0x4000 9400 - 0x4000 97FF 1 KB OPA2
0x4000 9800 - 0x4000 FFFF 26 KB Reserved
0x4001 0000 - 0x4001 03FF 1 KB SYSCFG
0x4001 0400 - 0x4001 O7FF 1 KB EXTI
0x4001 0800 - 0x4001 OBFF 1 KB LPUART1
0x4001 0COO0 - 0x4001 23FF 6 KB Reserved
0x4001 2400 - 0x4001 27FF 1 KB ADC
0x4001 2800 - 0x4001 2BFF 1 KB LPTIMA1
0x4001 2C00 - 0x4001 2FFF 1 KB Reserved
0x4001 3000 - 0x4001 33FF 1 KB SPI1
0x4001 3400 - 0x4001 37FF 1 KB DBG
0x4001 3800 - 0x4001 3BFF 1 KB UART1
0x4001 3C00 - 0x4001 3FFF 1 KB COMP1
0x4001 4000 - 0x4001 43FF 1 KB Reserved
0x4001 4400 - 0x4001 47FF 1 KB TIM16
0x4001 4800 - 0x4001 4BFF 1 KB TIM17
0x4001 4C00 - 0x4001 FFFF 45 KB Reserved
0x4002 0000 - 0x4002 OFFF 4 KB Reserved
0x4002 1000 - 0x4002 13FF 1 KB RCC
0x4002 1400 - 0x4002 1FFF 3 KB Reserved
0x4002 2000 - 0x4002 23FF 1 KB Flash Interface
0x4002 2400 - 0x4002 2FFF 3 KB Reserved
0x4002 3000 - 0x4002 33FF 1KB CRC
0x4002 3400 - 0x4002 FFFF 47 KB Reserved

ArB 0x4003 0000 - 0x4003 03FF 1 KB Reserved
0x4003 0400 - 0x47FF FFFF ~127 MB Reserved
0x4800 0000 - 0x4800 03FF 1 KB GPIOA
0x4800 0400 - 0x4800 07FF 1 KB GPIOB
0x4800 0800 - 0x4800 OBFF 1 KB Reserved
0x4800 0CO00 - 0x4800 OFFF 1 KB Reserved
0x4800 1000 - Ox5FFF FFFF ~384 MB Reserved

3.5 Flash

A7 bR ECK 32KB FATHI N B INAF A7l A, T AT e AR

3.6 SRAM
ARPE iR RN 2K “EAT A B SRAM.

3.7 NVIC
ArENERER R =P RS 8, A ERPREE (A 16 4
Cortex®-MO+ HIhIizk) 14 Dl dmfEfise .
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o EMEM NVIC BEUSIE BIRIEIS ) r Wi L AR
o TR T ML BB P

o EMAM NVIC #1

o SUVFAIA F YA B

o AbEEHE BB S S

o RPN R MR IIRE

o HIRIFAEINE

o PILRIAIN BHENMKE, ToREBIME LT
AR DL/ ) T IR AR (4 SR 3 7 i B D e

3.8 EXTI

HMER R /A S (EXTD W& 2N diniailes, HTHoka 10 gIma-r22te, 2
17 A= AR T SR P 10 SIRAT DL S 16 M MER ek R4 i I 4kt T A sr o F
xR BUA S BRI CETHE. N EIEROLHD o —NMEERIRS A SR S 4R
JIT AT T W SR AR

EXTI A] BUsl 2 ikt 56 2/ T A APB S\ 2k o 3T i) i P22 4K

3.9 mefEzs)

SR FERFE RGN . FERNG, RN 8 MHz 835 8 1E A BRIN T R Gh £
ARG, (FHZ AT S 74 AHB 28, APB 2RI eh. b AHB fl APB 14k
B 5 i T IA 48 MHz.

3.10 EIER

fER i, ik BOOTO 5| A nBOOT1 5y AT LA = A & shsi = ) —Fh:

e M Flash j53)

o MARGHEXEZ)

o MF N SRAM JH3)

Bootloader F2fF AT RGiAFM#IX . M RGAFIX ) 5l Bootloader 2 J&, i@l UART1 %f
' Flash EHgmfLE.

311 HEEFR

o R VDD Sy /O GBI BT fS AL, Voo B LAE A2 1.8V ~ 5.5V, H
H 1.8V ~ 2.0V AR (Standby) .

o AFANEAT B VDDA 5, VDDA I VDD £/ A HERAE —#2, VDDA A
ADC. Efifde, $iRG 4 PLL BB E i, BRI LA RV ERE 2
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% AR R

312 e iRiEas

AP EBSER T R (POR) [ #HE AT (PDR) i, ZHEIAZA T TR,
{RAIE R GG LB TR AR BRI T 2 Voo I TREERIBMIME (Veorpor ) I, B AL
THRALRES, TA LM A L

ORISR E S (PVD) , B W Voo/Vooa fEHLIESHIE Vevo HLEL,
24 Vipp 5 T3 T B Vevo B F= A e, o7 Ab SR e TT LA H 503 10 ol s S
Ni& iR, PVD HhRE T EEd I .

3.13 HEAES
TP P R S 8 Rt A1 1S L A RS P SO A L AR A U o R R TS AR e A i B
BAL T TARRES

3.14  RIDFEHER

P2 SRR D RERE R, AT CAYEERAR DAL . 4 Bl AF [ 0 2 i it 2 2 TR A S8 1 °F
17 .

{&Th#EE1THR (Low Power Run)

IR TR RO FER R 2332 0L /) VCORE 28, LA SR KRS g bt 1A 15 2%

M AR . AT LA SRAM B Flash $147, JFH CPU #iF iRl 4MHz.

BEIRAE (Sleep)
EMERRAER, 5 CPU fE1L, B #hS b T TARIRA I AT 78 A A v b/ 25 i i CPU .

{RTh#EREIRAE R, (Low Power Sleep)

MEDhZ RN ZER . R CPU W ek, A phokrb ik e, 2
G IR IFEE TR A

EHER (Stop)

FELRFF SRAM FIZFAF 28 WA LR IMEIL T, AU T CLA BB AR BRI FE . ZE4FHL
B, HSI RS, 3R HSE @RS 3 poe .l LA £ —iC B i EXTI (945 54
P28 ML i, EXTI A5 5 A LU 16 AN 1/0 112 —. PVD (¥4 H e i {5

1
o

EEEPIER (Deep Stop)
EEN ARG, (HEENEIA B E IR AR FE.

FHLER (Standby)

DS_MM32L0020_ver1.0 www.mm32mcu.com 11




TP AT SEBL R G R AR TG . 12 TR AE CPU TR ENR AR 2N 5C P R IR IR 5 4 . T

A0 1.5V H o AL X g T . PLL. HSI 4k

SH O

it

WA, W LLEE WKUP 5] B _E

THiT. NRST SIS R AL, IWDG &AMz sl F 145 I 25 e+ 247, SRAM Al

AR A BB E K. R RN ER R R OL

FARTIFERL R A BEIRES IR 3-2 fros . o

Power Down FniEHesief, [k Flash #h8dEig e £ 2.

Optional 7R &M ] i B 41 B JH 5% ]

ON #7r LA

OFF R Iifgxk i

Retention 723 O/ B8 H oL 34E

High-z /R i BHAS

R 3-2 AAFRET MRS

Low Power Low Power
Module/Mode Run Run Sleep Sleep Stop Deep Stop Standby
Max. Freq. 48MHz 4MHz 48MHz 4MHz 32KHz 32KHz 32KHz
PVD Optional Optional Optional Optional Optional Optional OFF
POR/BOR ON ON ON ON ON ON ON
CPU ON ON OFF OFF OFF OFF PDO‘”er
own
SRAM ON ON ON ON OFF OFF Power
Down
Deep Power
Flash ON ON Standby Standby Standby Standby Down
. . . . Power Power
HSI Optional Optional Optional Optional OFF Down Down
. . . . Power Power Power
PLL Optional Optional Optional Optional Down Down Down
LSl Optional Optional Optional Optional Optional Optional Optional
ADC Optional Optional Optional Optional OFF OFF OFF
COMP Optional Optional Optional Optional Optional Optional OFF
OPA Optional Optional Optional Optional Optional Optional OFF
IWDG Optional Optional Optional Optional Optional Optional Optional
LPTIM/LPUART Optional Optional Optional Optional Optional Optional FE’)%v\xlir
Other . . . . Power
Peripherals Optional Optional Optional Optional OFF OFF Down
I/0 Optional Optional Optional Optional Retention Retention High-z (")

1.

NRST {REFEAITHRE, MR /O (WKUP) FTLAMEE, L4 /O AmifHs.

3.15 ERFENEIH
AP A ANEIER B 2 MEARER . 1 MEREER . 2 N TRER A 1
ARG N A PRIE T R R 8 R A AR 25T fE:

DS_MM32L0020_ver1.0
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hRe it

# 3-3 ENEETRE AL
_ Counter o DMA Capture/com | Comple
Type Instance Resolution . . pre-divider pare mentary
direction request
channels output
General TIM3 16-bit up, down, |4 65536 No 4 No
purpose up/down
. TIM16 / .
Basic TIMA7 16-bit Up 1 to 65536 No 1 1
Low power LPTIM 16-bit Up 1to 128 No 1 No

AR (TIM3)

PR AE T 1A 16 ROETEN S (TIM3) o SERHESE —AS 16 SrR E 3 hndis in s ik
RS A 16 AT A A 4 MO REIE, AASEIEE AT TR Mt
B PWM I ik b AR s o 388 P I 2800 Rl e I S 2 T g 5 v s ) o I 3
A TAE, $RAt RS s o R .

XL E I B AR A I R AL A (5 S, tHARANEE 1 ~ 4 NERMERENEK . &
AN AR PWM i H R A faf S ) Bt

LEPHRAEET, TR ] AR 4

EAwr2E (TIM16/ TIM17)

PAEE N E 2 ANEACERS (TIM16 / TIMA7) , SAVERE8E —A 16 frit¥ss, i e
SE R, DCCRRERTHAL. EREEE A 16 AT AR R 1 AR, AAEE R
THNGHAR . i EEE. PWM it sl kb it . AR PWM £55K, TIM16 #1 TIM17
Pt & FLANG o 1, PTAE BCEAN PWM X, SCREREIAEIX 4N o

fKTh#eent 3 (LPTIMD

LPTIM th—A 16 Rrit#afdim, nf DO P SRALE R THE0E R ThRE. LPTIM nl L TAE
FERAMEIIAERN T, BA IR S . LPTIM FOR et aT AR iRt e fit, TAEAER
A AR BRI IRBE R, AT DAYEARRR A T S AN kb i S R . Sl AN RO Ak R A
T, RERSSHUR TR MR . LPTIM BA SN b iH4L, HRTMeiEThae, PWM i 45
EZ L ich-

MFEITH AWDG)

MOLIE T TR RIET —A 12 SIS Al — A 8 AL sies, &l —AN AL
(1 LSI RGAIRMEN Bl . BN ANRG AL T Emt Bl BT LUE AS AT LA P .
"E AT DUHTE & Gk A ol R ST 3N RGUEAE N —AN [ O I 38 D B R R S L A
M T T AT AT B R SRR B S 2 T I ARV, TR T AR

HOFI T (WWDG)

HOBETIINAE—A 7 ARSI E R E RIE1T. B R DA R T 1
TR G GO ARG R ERM ), BA RSB R AiRRERT,
TR AT AR R4

DS_MM32L0020_ver1.0
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RO EER 8 (Systick)

XASER SR T T L BAE RS, WA A MR ERE I . e B TR R
o 24 fIAEIRTH AR

o HANEINEIIHE

o HUFEERY O I REE AR MR S

o HIGRFEMBPIE

3.16 GPIO

A GPIO I II#R AT LA dr 8k AHEC B it CHER BT R« fa N G BN sl N4
B IS DhRE s . 230 GPIO 5| I 5 # B AUL i 52 I AN SEIE T
FEREITEOT, /O SN s Th AT LU R — MR E IRESUE, DR E A
110 Zif7-45.

3.17 UART
PR R 1 UART #2010, SZFF LIN ENIhAE. % 1SO7816 & K. UART $%
O Em ORI N 5060, 660, 740, 84, QAL E . SRS 3Mbps B HE% .

3.18 LPUART
PR AR 1 METHEE UART  (LPUART) #:0. A1 UART ALk, LPUART EA FAKIK
e, EERFHHE (Standby) AMUHEARIHFER 2L T i3 /7 Fne g s

3.19 I2C
AR 1A 12C B0, g T/ET 2 R, SCRruHER L (100Kbps)
FIPoE R (400Kbps) o SFF 7 fizek 10 iz Sk

3.20 SPI
A=A 1A SPI 20, SPI B OEMNE FREUE, wlfic B a1~ 32 it F#HR
I Ki# 2 24 Mbps, MR K G#E 2R 12 Mbps.

3.21 128

AR 1A 128 0, 5 SPI L =AVEML, SCRPEXUTIER (BURSHLEZRIL
L SCRFEBRATEONERAT, RO RS (AL BB B bR 6
(CEMMBL AN A ST U R bR S (XA o 8 SLATgmfE L Pl es, LA
X BRI SR FE AR (8KHz 3 192KHz) o ks T Lo 16 7. 24 78k 32 fif,
Hym el € 16 AL (16 Al 8632 2 (16 A2, 24 fir. 32 (L&D .

DS_MM32L0020_ver1.0 www.mm32mcu.com 14




3.22 ADC

PR PR 1A 12 AR R Es (ADC) |, SCRERE IMsps s, @aﬁs/\%
FRIEIEA 1 AP . SCREFIR. BRIIRNE SRR . SCRHMTERT IR,
PEIBIE T HAT RIT HeAT o T SN0k Py 3 0@ TG FRIC 4% 1 ST ) il 1 RO A A (3L
9 o WIIBEMTRENESHHIE, 15N ] MR RAE 10 5640 (2 58 7 it v e
PRI AR

BEAE 140 2 B Fo VPR H RS AL — B BT 3 R, MBS (S 5 s T 1
BIMERT, K= tE

P 3 FH 5 B o AN s i e B e P AR R B, TS IR I ADC IR IR SR [, Bl
SEHUKE I ADC AL ZI4% 1 .

3.23 HEILEEE

PRI 1 ASBE LRSS (COMP) o AR, B7] 5 i 884 A . T LAk Rsb
OO B E RSP E N IE S % (CRV) [ BTN B R 03 % i R . e,
CRV [y th H R 3 Viooa BRAHE 1.2V LR IEWER 6 (BB A FRAFE], 7TSEI 64 RHLE
VAT, HLAE S A AT R T RE R e R, T A S i BT 38 £ 58 2 2 S B M
PWM S, bt 25 th T LURN 5 I 58 45 4 2L A8 S0 P P e e b e B o S R Bt <
PR MR . SRR IR . R RIIIEE . LRI Th AL

3.24 BHEBKHE

AFEE R 2 MEERORE (OPA) , I THAMEB/ME SR B B LLE 285 ADC 7] B
OB T S SRS A 51 I FE B B M 5 L. 2 NS RS FT LU ST A
BRI

3.25 CRC

CRC (¥ JUAKRS IFHIuE M — e 2 TR LS, A 32 A7 i Eds 77
A=A~ CRC 1. #EARZ RN A, J:T CRC HIEARB T30 UE B M s it i — Bt
f£ EN/IEC60335-1 frifEHUEEI N, EHRAL 7 —FIsll A /7 A7 i 24 iR 0 F B, CRC it 5
FE R DA SEm e o SRR I 28 44, IR SAERERAN AR sz I 7 AR I 25 A4 0 L

3.26 SWD
Witk Arm bR 28 BT L (SW-DP)
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1R E R B )t

5| BIE X B E FIhEE

41 SIS HE
411 QFN20 5|47

PA3 / UART1_RX / TIM17_CH1 / COMP1_OUT / ADC_VIN[2] / COMP1_INM[2] / OPA1_IN+
PA11/TIM16_CH1/ TIM17_CH1/TIM3_CH1 / ADC_VIN[4] / COMP1_INM[1] / OPA1_OUT
PA2 / TIM16_CHIN / TIM3_CH2 / ADC_VIN[S] / COMP1_INP[3] / COMP1_INMI0]

PA12 / UART1_TX / TIM17_CH1N / ADC_VIN[3] / OPA1_IN-
PA15 / SPI1_NSS (1251_WS) / TIM3_CH3 / ADC_VIN[6] / COMP1_INP[2] / OPA2_IN+

PA10 / NRST i1 PA13 / SWDIO / UART1_RX / LPUART1_RX / 12C1_SCL
PBO / TIM17_BKIN / TIM16_CH1 / TIM3_CH1 / ADC_VIN[1] N2 PA14 / SWDCLK / UART1_TX / SPI1_MISO (1251_MCK) / TIM3_CH2 / BOOTO
PB1/ TIM16_CHIN / LPTIM_TRIG / TIM3_CH2 / ADC_VIN[0] | _ 3 PA9 / SPI1_MOSI (1251_SD) / TIM16_CH1N / TIM17_CH1N / TIM3_ETR
VSS 7: 4 PA8 / SPI1_SCK (1251_CK) / LPTIM_TRIG / TIM16_CH1 / MCO / TIM3_CH1 / COMP1_INP[1] / OPA2_IN-
PA1 / SPI1_MISO (1251_MCK) / LPTIM_OUT / LPUART1_TX / 12C1_SDA / TIM3_CH3 5 PA7 / SPI1_MISO (1251_MCK) / LPTIM_OUT / TIM17_CH1 / MCO / TIM3_CH2 / ADC_VIN[7] / COMP1_INP[0] / OPA2_OUT

VDD

PA4 / TIM16_BKIN / UARTL_TX / LPTIM_OUT / 12C1_SDA

PAO / SPI1_NSS (1251_WS) / UART1_RX / COMP1_OUT / 12C1_SCL / TIM3_CH4 / WKUP
PAS / SPI1 SCK (1251 CK) /TIM16 CH1/TIM17 CH1/12C1 SCL/TIM3 CH4
PAG / SPI1_MOSI (1251_SD) / TIM16_CHIN / TIM17_CHIN / COMP1_OUT / TIM3_CH3

4-1 QFN20 5| ji43 45

DS_MM32L0020_ver1.0 www.mma32mcu.com 16




5l sE X R B R TR
4.1.2 TSSOP20 3|44

PA11 / TIM16_CH1 / TIM17_CH1 / TIM3_CH1 / ADC_VIN[4] / COMP1_INM[1] / OPA1_OUT |: 1 20 :l PA2 / TIM16_CHIN / TIM3_CH2 / ADC_VIN[5] / COMP1_INP[3] / COMP1_INM[0]
PA12 / UART1_TX/ TIM17_CHIN / ADC_VIN[3] / OPALIN- [ | 2 19 [ | PA15/SPI1_NSS (1251_WS) / TIM3_CH3 / ADC_VIN[6] / COMP1_INP[2] / OPA2_IN+
PA3 / UART1_RX / TIM17_CH1 / COMP1_OUT / ADC_VIN[2] / COMP1_INM[2] / OPAL_IN+ [ | 3 18 [ | PA13/SWDIO/UART1_RX/ LPUART1_RX /12C1_SCL
PAIO/NRST [ | 4 17 [ | PA14/SWDCLK/UARTL_TX / SPIL_MISO (1251_MCK) / TIM3_CH2 / BOOTO
PBO / TIM17_BKIN / TIM16_CH1 / TIM3_CH1 /ADC_VIN[1] || 5 16 || PA9/SPI1_MOSI (1251_SD) / TIM16_CHIN / TIM17_CHIN / TIM3_ETR
PB1/TIM16_CHIN / LPTIM_TRIG / TIM3_CH2 / ADC_VIN[o] || & 15 || PA8/SPI1_SCK (1251_CK) / LPTIM_TRIG / TIM16_CH1 / MCO / TIM3_CH1 / COMP1_INP[1] / OPA2_IN-
vss [ | 7 14 || PA7/SPI1_MISO (1251_MCK) / LPTIM_OUT / TIM17_CH1 / MCO / TIM3_CH2 / ADC_VIN[7] / COMP1_INP[0] / OPA2_OUT
PA1/ SPI1_MISO (1251_MCK) / LPTIM_OUT / LPUART1_TX / 12C1_SDA / TIM3_CH3 |: 8 13 :I PA6 / SPI1_MOSI (1251_SD) / TIM16_CHIN / TIM17_CHIN / COMP1_OUT / TIM3_CH3
voo [_| 9 12 || PAS/SPI1_SCK(1251_CK) / TIM16_CH1 / TIM17_CH1/ 12C1_SCL/ TIM3_CH4
PAO / SPI1_NSS (1251_WS) / UART1_RX / COMP1_OUT / 12C1_SCL / TIM3_CH4 / WKUP [: 10 11 || PA4/TIM16_BKIN / UARTL_TX / LPTIM_OUT / 12C1_SDA

/& 4-2 TSSOP20 5 {4 A
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1R E R B )t

41 51 E X

4.2

51 e SR

QFN20 | TSSOP20

Name

1/0 level
(2)

Main
function

Multiplex function

Additional
function

1 4

PA10

110

TC

PA10

NRST

PBO

1/0

TC

PBO

TIM17_BKIN
TIM16_CH1
TIM3 CH1

ADC_VIN[1]

PB1

1/0

TC

PB1

TIM16_CHIN
LPTIM_TRIG
TIM3_CH2

ADC_VIN[0]

VSS

S

VSS

PA1

110

TC

PA1

SPI1_MISO/I2S1_MCK
LPTIM_OUT
LPUART1_TX
12C1_SDA
TIM3_CH3

VDD

VDD

PAO

1/0

TC

PAO

SPI1_NSS/12S1_WS
UART1_RX
COMP1_OUT
12C1_SCL
TIM3_CH4

WKUP

PA4

110

TC

PA4

TIM16_BKIN
UART1_TX
LPTIM_OUT
12C1_SDA

PAS

1/0

TC

PAS

SPI1_SCK/I2S1_CK
TIM16_CH1
TIM17_CH1

12C1_SCL
TIM3_CH4

10 13

PAG

1/0

TC

PAG

SPI1_MOSI/I2S1_SD
TIM16_CHIN
TIM17_CHIN
COMP1_OUT

TIM3_CH3

11 14

PA7

1/0

TC

PA7

SPI1_MISO/I2S1_MCK
LPTIM_OUT
TIM17_CH1

MCO
TIM3_CH2

ADC_VIN[7]
COMP1_INP[0]
OPA2_OUT

12 15

PA8

110

TC

PA8

SPI1_SCK/I2S1_CK
LPTIM_TRIG
TIM16_CH1
MCO
TIM3_CH1

COMP1_INP[1]
OPA2_IN-

13 16

PA9

1/0

TC

PA9

SPI1_MOSV/I1251_SD
TIM16_CH1N
TIM17_CH1N

TIM3_ETR

14 17

PA14

110

TC

PA14

SWDCLK
UART1_TX
SPI1_MISO/I2S1_MCK
TIM3_CH2

BOOTO

15 18

PA13

110

TC

PA13

SWDIO
UART1_RX
LPUART1_RX
12C1_SCL

16 19

PA15

110

TC

PA15

SPIM1_NSS/I1281_WS
TIM3_CH3

ADC_VIN[6]
COMP1_INP[2]
OPAZ_IN+

DS_MM32L0020_ver1.0
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1R E R B )t

1/0 level Main . . Additional
)
QFN20 | TSSOP20 Name Type @ function Multiplex function function
ADC_VIN[5]
17 20 PA2 110 TC PA2 T'T'\I",\}g—g';;“ COMP1_INP[3]
— COMP1_INM[O]
TIM16_CH1 ADC_VIN[4]
18 1 PA11 110 TC PA11 TIM17_CH1 COMPT_INM[1]
TIM3 CH1 OPA1_OUT
UART1_TX ADC_VIN[3]
19 2 PA12 110 TC PA12 TM17 GHIN OPAT IN.
UART1_RX ADC_VIN[Z]
20 3 PA3 110 TC PA3 TIM17_CH1 COMPT_INM[2]
COMP1_OUT OPAT_IN+
1. 1=fin, O=fitll, S=rhiE HiZ=mbl
2. TC:HriE 10, FA(ESAEILL VDD HE
43 SHEH
* 4-2 PA i D) A H AFO-AF4
Pin AF0 AF1 AF2 AF3 AF4
PAO SP”—"\ﬁg/ 1281_ UART1_RX COMP1_OUT 12C1_SCL TIM3_CHa4
PA1 SP”—“,('/:(S;E/ 1281_ 1 LpTIM ouT LPUART1_TX 12C1_SDA TIM3_CH3
PA2 - - TIM16_CH1N - TIM3_CH2
PA3 - UART1_RX - TIM17_CH1 COMP1_OUT
PA4 TIM16_BKIN UART1_TX LPTIM_OUT 12C1_SDA -
PA5 SP”—S&“ 1281_ | Tim16_cHA TIM17_CH1 12C1_SCL TIM3_CH4
PAG SP”—MSDS" 1281_ 1 1im16_cHIN TIM17_CH1N COMP1_OUT TIM3_CH3
PA7 SP”—'\,('/:gE/ 1281_ | LpmiM ouT TIM17_CH1 MCO TIM3_CH2
PAS SP”—S&V 1281_ | LpTIM_TRIG TIM16_CH1 MCO TIM3_CH1
PAQ SP”—MSODS'/ 1281_ - TIM16_CH1N TIM17_CH1N TIM3_ETR
PA10 - ] ] ] -
PA11 - - TIM16_CH1 TIM17_CH1 TIM3_CH1
PA12 - UART1_TX - TIM17_CH1N ]
PA13 SWDIO UART1_RX LPUART1_RX 12C1_SCL ;
PA14 SWDCLK UART1_TX ; PSR 251 | TiM3_CH2
SPI1_NSS/I251_ - - -
PA15 e TIM3_CH3
% 4-3 PB i T Re 5 A AFO-AF4
Pin AF0 AF1 AF2 AF3 AF4
PBO TIM17_BKIN ] TIM16_CH1 ] TIM3_CH1
PB1 ; ; TIM16_CH1N LPTIM_TRIG TIM3_CH2

DS_MM32L0020_ver1.0
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FE,

X

Tt

51 W%
SRR B, AT R R LA VSS M.

511 RAHHERE
U B B2 BN ) S R S AT 541

]
L

C =50 pF

Kl 5-1 51 I Bk

51.2 SIHMARE
S LA BRIy SR T 5-2.
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5-2 5| B\ L

5.1.3 ftEHFR
LR T SR T R K 5-3.

vbb
—_ i 1
VDD i i
[] Regulator —'i E
i i
| '
i i
Output _ !
¢ £ Core logic |
1x100 nF —— General 51 10 logic (CPU, digital i
+1x4TWF — T 1/0 ports :l nout T circuit circuits & E
J—>L, 3 memory :
i
| '
| '
| '
VSS : :
1 » |
X L g i
_— L
> ADC Analog circuits
> —»| (Oscillators, PLL, etc.)

K 5-3 fitr 5%

577 5 %) VDD 1 VDDA 7E 3% F 3% :3] VDD 5|, VSS Fil VSSA #4383 VSS 5] 1.

51.4 HRHEFENE

DS_MM32L0020_ver1.0
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51 _E A AR R AR T T A 544

VDD

Kl 5-4 HLJRTHFEI R T %

52 #XBAHEME

DIFE RSP 1 (R3S AR ALK BUE B4 (% 5-1, % 5-2 1% 5-3) sl
FOfE, TAES: SRR A AR . 1% BRSO SRR, RN REMRAE UL 5%
PR RS PEIIDIRE MR B PRI T SR AR P T SRR PR T S0

#* 5-1 W AR

Symbol Description Minimum Maximum Unit
VD Vss External main supplyvvolta%e) (including Vbpa and 03 5.8
SsA) \Y
Vin @ Input voltage on other pins Vss-0.3 Vpp+0.3
1. FrARIHEIE (Vop, Vopba) FiHh (Vss, Vssa) 5L RUUAZIE BRI AMES SOV TE I A I i R %
.

2. ATUGLEIE VIN RN, ARAFIERNEANBRERGR, E2R MR,

#* 5-2 HLURFIE

Symbol Description Maximum Unit
Ivoovopa (! Total current through Vop/Vopa power pins (supply current) (1) +60
lvssivssa (1) Total current through Vss/Vssa ground pins (outflow current) M -60
o Qutput sink current on any I/O and control pins +25 A
Output current on any I/0 and control pins -25
Iingpiny P3) NRST pin injection current +5
> Iinueiny ©) Other pins injection current ) +25

1. ARVRITEERN, FrE EHIE (Vob. Vooa) FEHL (Vss. Vssa) 5l HA AR 4 B 4R
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U HL Y FE L AUER 7 A T /O Al 5] . s i il iRt — & A RETE 23 3 5| I EL LQFP
IR AN TR PR 5 A )

RIEENRR S T B g

4 ViN> Vopa i, 27 A ERTEN AL 9 VIN< Vss I, 2774 R FIFE NHLL. MG HH g

Sib/
2.
3.
4.

PIN) o
5.

MR FIN RN BRI, Zhag i BB SE T IR FIVE N BRAT B ARE NI (BRI
B B2 .

53  T{E%4

5.3.1 BRI TEFM
% 5-3 M T {E 44
Symbol Parameter Conditions Min. Typ. Max. Unit
fHoLK Internal AHB clock frequency - - - 48 MH
z
frcLki Internal APB1 clock frequency - - - 48
- N . All power modes except
VoD Digital circuit operating voltage Standby mode 1.8 3.3 5.5
VbD Digital circuit operating voltage Standby mode 2.0 3.3 5.5
Analog circuit operating voltage 25 3.3 55 v
Vv (Performance is guaranteed) Must be the same as ) ’ )
DDA Analog circuit operating voltage Voo (" 18 _ 25
(Performance is not guaranteed) ) )
Power dissipation QFN20 } } 196
Pb T = QEo (2) mW
Temperature: Ta= 85°C TSSOP20 - - 270
Ambient temperature (Industrial o
. level) - -40 - 85 C
A Ambient temperature (Extended 40 _ 105 oC
industrial level)
Junction temperature ) ) -40 3 105 oC
(Industrial level)
Ty . 3)
Junction temperature _ 40 _ 125 oC
(Extended industrial level)

1.

A FHAH A ) B A Voo AT Vopa fiieR, 76 1 HURIE # 3 AE AT, Voo 1 Vopa 2 1) % fu i
4 300 mV 5],

R Takdk, HE Ty (Ty=125°C AN HRRGUEME) AT Tumax, W RVFE IR Po %
fH.

FERARMITh R FERPIRG T, R Ty (Tu=125°C AL B KAEED) At Tomax, Ta 7]
LAY & BIX NG o

5.3.2 _ERUMI# R K TAEXMF
FRPE I BEURAER 5-3 — I T FILA .
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LA
R 5-4 F AN AL A T AR A

Symbol Conditions Min. Typ. Max. Unit
Vop rise time tr 1 - o0
tvop us
Voo fall time tr 400 - o0
Vit @) Power-down threshold voltage - 0 . mv

1. WZRE PR, AEL L
2. GBS Voo SR FREE LR BOER G A BB R AR A B LR
3. NWPRE T ATEARTEE LA, A B R E OV HA.

5-5 Lt iy

5.3.3 NIRE A AR HIE SR
TR IO ZHR AR 5-3 51t PR BERE TR Voo Hery R T IR -

#* 5-5 WHRE LA HL YR B HeRs

Symbol Parameter Condition Min. ® Typ. Max. @ | Unit
PLS[3:0]=0000 (Rising ) 18 )
edge) ’
PLS[3:0]=0000 (Falling ) 17 ]
edge) )
PLS[3:0]=0001 (Rising ) 21 )
edge) ’
PLS[3:0]=0001 (Falling ) 20 ]
edge) ’
PLS[3:0]=0010 (Rising ) 24 )
edge) )
Level PLS[3:0]=0010 (Falling
selection of edge) - 2.3 -
VpPvD programmable —— — \Y)
voltage PLS[3.0](;(§););)1 (Rising ) 27 )
detectors 5 S[3:01=0011 (Falling ] 6 ]
edge) )
PLS[3:0]=0100 (Rising ] 3.0 ]
edge) ’
PLS[3:0]=0100 (Falling ) 29 ]
edge) ’
PLS[3:0]=0101 (Rising ) 33 )
edge) )
PLS[3:0]=0101 (Falling ) 39 )
edge) )
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Symbol Parameter Condition Min. @ Typ. Max. &) | Unit
PLS[3:0]=0110 (Rising ) 36 )
edge) )
PLS[3:0]=0110 (Falling ) 35 )
edge) ]
PLS[3:0]=0111 (Rising ) 39 )
edge) ’
PLS[3:0]=0111 (Falling ) 3.8 )
edge) ’
PLS[3:0]=1000 (Rising ) 4.2 ]
edge) ]
PLS[3:0]=1000 (Falling ) 4.1 ]
edge) ’
PLS[3:0]=1001 (Rising ) 45 )
edge) ’
PLS[3:0]=1001 (Falling ) 44 )
edge) )
PLS[3:0]=1010 (Rising ) 48 )
edge) ’
PLS[3:0]=1010 (Falling ) 47 ]
edge) ’
Power-on
Vporpor (1 reset - - 1.65 - Vv
threshold
Vhyst PDR hysteDrI:sis ) ) 40 ) mV
TrsTTEMPO @) dljrzsiieotn - - 23 - ms

1. IR B BT ORAIE 2 BN (B Veor/PDR

2. WBOHRIE, AEAFH .

3. ML

e RALRPERN R RIE 72 A B (POR 40D BIR P S FACED S84 10 BFE R %)

53.4 HNERZEHE
FRFG B HURAKIEE 5-3 5 H IREEER R A Voo AL HLUE R4S H .

* 56 NERZEAE

Symbol Parameter Conditions Min. Typ. Max. Unit
Built-in voltage o R
VREFINT reference -40°C <Ta<105°C - 1.2 - \Y
ADC sampling time
Ts_wefint 1 | when readout build-in - . 1.8 ) Us
voltage reference

1. BRAE AR ()28 1 M (9 2 A A 3

5.3.5 fte AR

HL Y FE L 2 Bl ORI IR 2 L7 FR b, S 5 MR R AL TR LR . RS . 1/O
SIS AR PRI E . TAEAER. 1O MBI R . TR 7E A7 Ak 22 b O B L
JLAAT TR DS

A B BT B AT F R R, #RE AT — B TR A AD,

FLLIH#E
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a2 T B A

o A O S TR, JRERE S H P E—Voo B Vss (TEHED

o FTAMISNEIRAET KMUIIRAS, BRARREAUL .
o Flash {#6ifi 5 V7 ]I (] A B R fuok (I (0 ~ 24 MHz Iy 0 MERFA, 24 ~
48MHz Iy 1 MEERF D .
o IRATWMINREI G . YT AT frok = freiko
e T8 TR T RE 6 AU Ve BN B AILEL 2 09 HIT R

TRPEHNSE, KR 5-3 51 H PSR Z A Voo 4R R N IIHKARH .

57 I AT R I MR LTI AE

Typical Typical
Symbol | Parameters | Condition f(H;I;;;( . All peripherals enabled All peripherals disabled Unit
40°C 0°C | 25°C | 85°C | 105°C | -40°C | 0°C | 25°C | 85°C | 105°C
48M | 6.69 | 6.71 | 6.74 | 6.82 | 6.88 579 | 5.81 | 5.83 | 5.91 5.96
24M | 461 | 467 | 462 | 464 | 467 | 416 | 4.21 | 417 | 419 | 4.21
8M 158 | 160 | 161 | 1.63 | 1.66 135 [ 137 | 1.38 | 142 | 1.44
Supply Internal 4M | 0.98 | 098 | 099 | 1.01 | 1.03 | 0.86 | 0.87 | 0.88 | 0.90 | 0.92
Ipbb current in clock mA
Run mode source 2M 0.64 | 0.65| 0.65 | 0.67 | 0.68 0.59 [ 059 | 0.60 | 0.62 | 0.63
1™ 0.48 | 0.48 | 0.48 | 0.50 | 0.50 045 | 0.45| 0.45 | 047 | 0.48
512K | 0.39 | 0.39 | 0.40 | 0.41 0.42 0.38 [ 0.38 | 0.38 | 0.40 | 0.40
125K | 0.33 | 0.33| 0.33 | 0.35 | 0.35 | 0.33 | 0.33 | 0.33 | 0.35 | 0.35
= 5-8 (RIWFEIZATHETUT 1 BL Y R L9
Typical Typical
Symbol | Parameters | Condition f(Hﬁlz_;( . All peripherals enabled All peripherals disabled Unit
40°C 0°C | 25°C | 85°C | 105°C | -40°C | 0°C | 25°C | 85°C | 105°C
4M 0.80 | 0.81| 0.81 | 084 | 085 | 069 | 0.69| 0.70 | 0.73 | 0.76
Supply Internal 2M 0.55 | 0.56 | 0.56 | 0.58 | 0.59 0.50 [ 050 | 0.51 | 0.53 | 0.54
current in
[o)s) Low Power Sc(:)lfj)?:e 1™ 043 | 0.43 | 043 | 0.45 | 0.46 040 [0.40| 041 | 0.43 | 044 | mA
Run mode 512K | 0.37 | 0.37 | 0.37 | 0.39 | 0.39 0.35 [ 0.35| 0.36 | 0.37 | 0.38
125K | 0.32 | 0.32 | 032 | 0.34 | 0.35 | 0.32 | 0.32| 032 | 0.34 | 0.34
K 5-9 HEARA T 1) JLBY rRE T AR
Typical Typical
Symbol | Parameters | Condition fH|_(I;|_K . All peripherals enabled All peripherals disabled Unit
H2) | e | 0°C | 25°C | 85°C | 105°C | -40°C | 0°C | 26°C | 85°C | 105°C
48M | 2.87 | 2.85 | 2.84 | 2.81 2.81 196 | 194|193 | 190 | 1.90
Supply Internal | 24M | 1.92 | 1.89 | 1.88 | 1.86 | 1.84 | 1.47 | 1.44 | 1.43 | 1.40 | 1.39
Ibp currentin clock mA
Sleep mode source 8M 0.65 | 0.65| 0.65 | 0.67 | 0.68 043 | 042 | 0.43 | 045 | 0.46
4M 0.48 | 0.48 | 0.48 | 0.50 | 0.50 0.37 | 0.36 | 0.37 | 0.38 | 0.39
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Typical Typical
Symbol | Parameters | Condition fH|-<I;|_K . All peripherals enabled All peripherals disabled Unit
H2) | e | 0°C | 25°C | 85°C | 105°C | 0°C | 0°C | 25°C | 85°C | 105°C
2M 0.39 | 0.39 | 0.39 | 0.41 0.42 0.33 [ 0.33| 0.33 | 0.35 | 0.35
™M 0.35 | 0.34 | 0.35 | 0.36 | 0.37 0.32 | 0.32 | 0.32 | 0.33 0.34
512K | 0.32 | 0.32 | 0.32 | 0.34 | 0.34 0.31 | 0.31| 0.31 | 0.33 0.33
125K | 0.31 | 0.30 | 0.31 | 0.32 | 0.33 | 0.30 | 0.30 | 0.30 | 0.32 | 0.32
F 5-10 fRIhFEMERAR 2 T 07 2L 8Y B JEVH R
Typical Typical
Symbol | Parameters | Condition le-(l:LK - All peripherals enabled All peripherals disabled Unit
H2) | e | 0°C | 25°C | 85°C | 105°C | 0°C | 0°C | 25°C | 85°C | 105°C
4M 0.48 | 0.48 | 0.48 | 0.50 | 0.50 0.37 | 0.36 | 0.37 | 0.38 | 0.39
Supply 2M | 0.39 [ 0.39| 0.39 | 0.41 | 042 | 0.33 | 0.33| 0.33 | 0.35 | 0.35
current in Internal
Iob Low Power clock 1M | 0.35 | 0.34| 035 | 0.36 | 0.37 | 0.32 | 0.32| 0.32 | 0.33 | 0.33 | mA
Sl
oy SO 1512k [ 0.32 [0.32] 032 [ 034 | 034 | 031 [031] 031 ] 033 033
125K | 0.31 [ 0.30| 0.31 | 0.32 | 0.33 | 0.30 [ 0.30 | 0.30 | 0.32 | 0.32
% 5-11 (EHURIERHURB T (S B R 5 K i ke ()
Typical
Symbol Parameter Conditions 105° | Unit
-40°C | 0°C | 25°C | 55°C | 85°C C
Supply currentin Stop | Enter Stop mode after | 7 o5 | 75 65 | 72.84 | 73.84 | 77.20 | 82.7
mode reset, Vbp=3.3V ) ) ’ ’ ) ’
Supply current in Deep | Enter Deep Stop mode
lop Stop mode after reset, Vop=3.3V 1.45 1.42 1.56 1.79 2.94 5.2 HA
LSl and IWDG
Supply current in disabled 029 | 0.26 | 0.35 | 0.38 | 0.63 1.1
Standby mode LSl and IWDG enabled | 1.32 | 129 | 1.38 | 1.41 | 166 | 2.2

1. VO RENELSA .

P E S BRI #E
W BN RITEFES T TR, MCU B ARSI

o JITHII VO SIS TR, FFEREE] SR E—Voo B Vss CERMED .
o TSN HSAE T OGRS,

B AR5 15 o

o Sy AOBUE R IE LI A TSRS

— KU SMBL I B
= RIFR— AL Bl

A3 AT VDD it A e R 25451 T3 5-3.
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U
% 5-12 W EAMELI A UEFE ()

Symbol Parameter Bus Typical Unit
CRC 1.13
GPIOA AHB 0.44
GPIOB 0.44
TIM3 3.24
WWDG 0.12
IWDG 0.01
LPUART1 0.14
12C1 2.56
OPA1 0.04
OPA2 0.04
loo SYSCFG 0.04 uAMHz

EXTI APB1 0.01
ADC 1.71
LPTIMA1 0.41
SPI1 2.25
DBG 0.03
UART1 2.14
COMP1 0.16
TIM16 1.90
TIM17 1.94

1. fHcik = 48MHz, fape1 = fHoLk, NN AT M R BONERAE

ATl FEA 2R R T B ]
IR NG B (B2 A A R BE HSI AR RE BN A 2. RIS {5 A IR B IR A 2 i
(IR A E AR T E

o FHLEAFHUE: I PR IRG 4%
o MERRAR I I PRt N B REASE S P ol FH 8 Ak A S B ] A FH PR 5 0 FEE A3 v
HUR AT 3% 5-3 dl ] AR & AH 2152

%% 5-13 (RIDFEAE 1 eI ()

Symbol Parameter Conditions Typical | Unit
twusLEEP Wake ur[%(f)rgg Sleep System clock is HSI 3 cycles
twusTtop Wake lﬁ;&%m Stop System clock is HSI 17.4 ps
twubeepsTOP WakeStL:)p;frrrc])g; 5 eep System clock is HSI 8.4 us
twusToBY \S/\t/::gbl;pr;rgg; System clock is HSI 576 us

DS_MM32L0020_ver1.0 www.mm32mcu.com 28




5.3.6 PHERESPRIRIFHE
TR P AR S SR AR ER BRI R F A A T AR A RS 5

BENE (HSD HRH% %
% 5-14 HSI Ry 2851 )

Symbol Parameter Conditions Min. Typ. Max. Unit
fHsI Frequency - - 8 _ MHz
Ta=0°C~85°C -1.5 - 15 %
ACCrisi @ Hzgga'i'ﬁfor Ta = -40°C~ 85°C -2 - 2 %
Ta =-40°C~ 105°C -2 - 2 %
HSI oscillator
2) - - -
Tstab(Hsl) startup time 15 us
HSI oscillator power
(2) - - -
IoogHs consumption 64 KA

1. Vop=3.3V, Ta=-40°C~ 85°C, BRIEHFil e,
2. mhBGHORIE, AEAF .
3. HZEEIHEAE.

IGEAE (LSD RH=
% 515 LS| i s ()

Symbol Parameter Conditions Min. Typ. Max. Unit
fLsi Frequency - - 32.768 - KHz
Ta =0°C~55°C -1.5 - 1.5 %
ACCLg @ LSI oscillator Ta=-20°C~85°C -2.5 - 2.5 %
deviation Ta = -40°C~ 85°C -3 - 3 %
Ta =-40°C~ 105°C -3 - 3 %
LSI oscillator
2) - - -
Tstab(Lsi) startup time ! ms
LSI oscillator power
(2) - - -
Ibos) consumption 1.07 WA

1. Vbp=3.3V, Ta=-40°C~ 85°C, BRAFHEAIULHA.
2. W OREE, AR

3. HIZEIHGEH,

5.3.7 PLL &4
PLL % NEF 8P frue v A frue_out Z B R RN
~n 1

fPLL_IN fPLL_OUT

(PLLDIV[2: 0] + 1) = (PLLPDIV[2:0] + 1) _ PLLMUL[7:0] + 1
PLLMUL[7:0]. PLLPDIV[2:0]. PLLDIV[2:0] /& PLL %4515 4558 Akt t 43 47 5% (1 445 L
wHE.
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% 5-16 PLL 454 ()

TR S HOR PR LRI i R AT Sl AR SR AR A 2

Symbol Parameter Conditions Min. Typ. Max. Unit
fPLL_IN PLL input clock - 4 8 24 MHz
PLL input clock duty o

DpLL_IN cycle - 20 - 80 %o
fvco VCO output clock - 80 - 200 MHz
frLL_ouT PLL output clock - 40 - 100 MHz

PLL current
IbD(PLL) consumption - - 1550 - uA

2% 5-17 Flash 174 2845t

1. B RIE, AEAE UK.
2. KRR PLL R IR B Ao P IR 02 50 2 HOR CRAIE frL_out AL SO VR A YRR Y

5.3.8 TR

Symbol Parameter Conditions Min. Typ. Max. Unit
torog | OO ek - 1315 - 1545 | ps
Page (1024 bytes) ) )
tERASE erase time 4 6 ms
tME Mass erase time - 30 - 40 ms
Read mode - - 1.2 mA
Ibp Supply current Write mode - - 1.2 mA
Erase mode - - 0.6 mA
# 5-18 Flash 17k &% 7 i A HHhs ORA7 J9IIR
Symbol Parameter | Conditions Min. Typ. Max. Unit
NEND Endurance - 100000 - - Cycles
Ta=85°C 20 - -
Tor Datg Years
retention Ta= 25°C 100 - -

5.3.9 EMC ##
U E MR AL b 2R 5 VR I SR AT 0K

TheEtE EMS CRREASURHE)

HIEAT AR EL N AR I G 1O 3 HINER 2 AN LED) ,  WARE s Bl it o 1 A e
THEB=AHR, LED NERER 7RI 4.

o FHHUCE(ESD) CIEMAIfRD) BT A 2051, BRRAETDIRETH. 12N
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4 |EC 61000-4-2 #xifE.

e FTB: i#id—/> 100 pF [ HL%5 1) VDD A1 VSS jifi i — & Pk g ar i Jk () , HE
KAEDIREME . ZIARFA IEC 61000-4-4 Frifk.

O AR DUAE R GRS IEH AR . MR R F F k.

#* 5-19 EMS ¥k

Symbol Parameter Conditions Level/Type
L . . Vop = 3.3V, Ta= +25°C,
Voltage limit applied to any I/O pin, ’
VFESD 9 PP y o P fHcLk = 72MHz. Conforming 2A

resulting in malfunction

to IEC61000-4-2
Fast transient voltage burst limits

-— —_ [e]
to be applied through 100 pF on Vop =3.3V, Ta=+25 C_’
VFEFT VDD and VSS pins to induce a frcLk = 72MHz. Conforming 2A

functional disturbance to IEC61000-4-4

eIt AT SR MBI SR 75 1 1

FEAESEAT EMC PP AILAL, SR AR LR A B A BT FR AT 1. NAZTE R, 4 0
EMC {88 5 H 7 BRI BAR KA 3 UIAHOG . IRk, WO Pk Bfbsifs EMC flifk, JF
475 EMC A KAAEM K

RARR

BAFIRE L AR SR P B R,

o WURIARIRE IS

o RUMNEAL

o REEEUIEPIE GEilArAF 8%

WIERT KA %

RZ W WK R CEANOE AR P B i), wr OB N T NRST _E5IA—
MG P BRAE R IR 1B ST R 1 R AT T

FEREAT ESD MK, 7T AT N ZSR A o o BRI A2 1, il 2 = A3
W7, BBy R BN g BAR 1R A AE AN R R R

5.3.10 ZhREtE EMS (H S BURkiE)
BT ZANFMIE (ESD, LU, S AR MW7, h 8 AT 48 DA LA Y
f U T

B e (ESD)
FRE I (AN IER KR G TRl RE — Rk fE — AN B Rk Bt n 21 B A RE & I BT A 51 L,
FERIRN G FUER BB E A (3 B x (n+ 1) fEEIIHD o AR S
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JEDEC JS-001-2017/002-2018 ¥

BARY

T VHERAIERE, FRELE 6 MRRAh BT 2 AN EAMGE SR B

o CNREASHIETIE, SR AR rHkd R

o FERAMEA. HHAAE BN VO 51 FANER. X AN A EIAJESD78E AL
HL AR Bl

X iR 28 EIAJESD78E IC latch-up #rifE.

% 5-20 ESD & LU #1t:

Symbol Parameter Conditions Class Maximum | Unit
P Ta = 25°C, conforming
Electrostatic discharge voltage g
VESD(HBM) to ESDA/JEDEC JS- 3A +6000 \%
(Human body model) 001-2017
. Ta = 25°C, conforming
Electrostatic discharge voltage
VEsD(cDM) (Charging device model) to ES(?E)B\Z/:JZEO%I;C JS- C3 +2000 \%
~ Ta = 85°C, conforming
ILu Latch-up current to JESD78E I, A +300 mA
5.3.11 /O % D4
18 P S\ S R A
BRAERE AL, TRIVHOSEREERE 5-3 MAMNERE. FrEm /O O #HZ A
CMOS.
F 5-21 /0 Hrasfrik
Symbol Parameter Conditions Minimum Typical Maximum | Unit
ViL Low level input voltage Vpp = 3.3V - - 0.8 V
ViL Low level input voltage Vbp = 5V - - 0.3 * Vbp \Y
VIH High level input voltage Vpp = 3.3V 2.0 - - V
ViH High level input voltage Vobp = 5V 0.7 * Vbp - - \%
Vhy Schmitt trigger hysteresis (") Vpp = 3.3V 0.1* Vop 0.50 - Y
Vhy Schmitt trigger hysteresis (" Vop = 5V 0.1* Vop 0.60 - Y,
likg Input leakage current @ Vop = 3.3V -1 - 1 HA
likg Input leakage current ) Vpp = 5V -1 - 1 A
Weak pull-up equivalent _ _
Rpu resistor @ Vobp = 3.3V, VIN= Vss 50 60 75 kQ
Weak pull-up equivalent _ _
Rru resistor @ Vbp = 5V, VIN=Vss 50 60 75 kQ
Weak pull-down equivalent _ _
Rep resistor ) Vop = 3.3V, VIN= VDD 50 60 75 kQ
Weak pull-down equivalent _ _
Rpp resistor @ Vpp = 5V, VIN = Vb 50 60 75 kQ
Cio I/ pin capacitance - - - 10 pF

1 HGAVREAIL, PR,
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2. WERAEMARE| A S m R, YR HR AT RE TR
3. _bHAIT R AR 2 poly HIRH.
Bt OB LI

GPIO Gl ¥ A a1 o] PAPR SCERE 2208 £20mA HL it
ER PN, /O JAIR A H D AIE RSN IR A BEEIL R 5-1 25 H A0 48 %6} e R A0 e 11 -

B 1/0 i FIM Voo F3REU B, i bk MCU 78 Voo | 3REUR i KIg 47 FLi

AN BE R I 4 B BUE A Ivop.

I 11O S FIRIE A Vss Bt tH TSN, I MCU £ Vss Lt th i Kig4TH
Ui, AEEE I LT s RAUEAE Ivsse

s
BrRARRE AU, RS S HOR PR SRR A VDD Bt R RFA R 5-3 ISR E AT

2, AR /O i #2532 CMOS 1.
#* 5-22 i U R
MODE[1:0] Symbol Parameter Conditions Minimum | Typical | Maximum | Unit
Output low
Q)] - -
Yo voltage lliol= 6mA, VDD=3.3V e
Vou @ Output high 101= ’ = ] 04 ]
1 OH voltage :
VoL (1)3) OUtpUt low . 0.42 )
voltage |, |- gmA, VDD=3.3V :
Output high B ’ -
(2)@3) _ _
Vo voltage 2.8
Output low
M - -
Yo voltage o= 6mA, VDD=3.3V o1
Vou @ Output high 101= ’ = ] 312 ]
OH voltage :
Output low _ .
10 o voltage lio|= 8mA, VDD=3.3V o2 v
Vor @10) Output hign | hol= 8mA. - i 3.06 .
OH voltage :
Output low
Vo voltage ll0[=20mA, - 0.57 -
Output high VDD=3.3V
2)@3) - -
VoH voltage 2.61
Output low
Yo voltage lio|= 6mA, VDD=3.3V i o1 i
vo@ | Outputhigh | Mol 6mA. VDD=3. ] 12 ]
OH voltage :
Output low
(ME) - -
01 Yo voltage lio|= 8mA, VDD=3.3V o2
V. (2)3) OUtpUt hlgh | |0|— ’ - 3.06
OH voltage B : -
Output low
2)(3) } )
VoL voltage [lo]=20mA, 0.57
Output high VDD=3.3V
2)3) - -
VoH voltage 2.62

ORI B ho AR ZAE 2 vh 25 th A2 B RBTUE B, RIS o BOAAT (P AT 170 AN
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EHIED ApEEI Ivss.
2. S HEHIGER ho MAUAZIEANG R P 45 I e RATEE, [FRS o AR (BT 11O AN
FEHED e Ivop.

3. HIZEIHEAH.
LI

i N Y S AURF IR PR 5 SRR 70 7304 T T R R s i
ErRARRE AU, R S HOL P e B AN s R AT & 3R 5-3 I 26 AT 2

% 5-23 1/0 2k (MG)

MODE[1:0] | Symbol Parameter Conditions | Minimum | Typical | Maximum | Unit
11 ti10)out Output fall time - 10.2 - ns
tro)out Output rise time - 101 - ns
10 ti1oyout Output fall time CL = 50pF - 5 ; ns
tr10)out Output rise time VDD=3.3V - 5 j ns
01 tigo)out Output fall time - 4.5 - ns
tr(lo)out Output rise time - 4.7 - ns
1. 1O 3O H AT LB MODEX[1: O] B . 2 WA 2% T % GPIO s MALE % 47
ARIIVLEA.

2. BRI 5-6 1E Lo
3. HIHRIE, AL IR

90% 10%

External output :
load is 50pF  tr (10)out e——pi —pi tf (I0)out
| | |

< T >

If ((tr + tf) < 2/3)T, and duty cycle is (45 ~ 55%)
when load is 50pF, can achieve maximum efficiency.

5-6 1/0 “CfkstE
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5.3.12 NRST 5| 4t
NRST 5| ANIEZ 5 CMOS 1.2, &R 7 — ARl e Ehidfl, RPU.

BrRARE AU, RS SO PSR FE AN VDD Bt R AT &R 5-3 IR E AT
2,

% 5-24 NRST 3| 1t

Symbol Parameter Conditions | Min. Typ. Max. Unit
ViLnrsT) (! NRST input low voltage Vbp=3.3V - - 0.8 v
ViHnrsT) () NRST input high voltage Vpp=3.3V 2.0 - - v

NRST Schmitt trigger _
Vhys(NRST) voltage hysteresis Vpp=3.3V - 0.6 - Vv
Weak pull-up equivalent
Rey P aistor (1) Vin=Vss | 50 60 75 | kQ
VenrsT) (" | NRST input filtered pulse - - - 0.5 us
VnenrsT) (1) | NRST input not filtered pulse - 0.7 - - us
1. HETHRIE, ATEAFEHI.
o ———
External reset circuif o=~ VDE‘“~\ VDD
et \\
/ 100kQ N 2 Reu
/ \NRST Internal reset
! \ N :
! l H L Filter —b—b
'
1 L [}
\ I 0.1pF !
L L
\ - - 'I
N ’
\\\ /,

~ L d
Scaa=="

368560

5-7 #i i1 NRST 5] B7
1. ERIRGRE N T B E e
2. UL GURIE NRST 31K FA BEWSAE T2 5-24 8 9K Vi ks BLF, 750 MCU &
He T ATL

5.3.13 Timer ERT 22454
TR H 105 3 B R
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BN E AR S G bee . NI 3R, MBI Eh . PWM ) BOREvEES,
3 /N 5.3.11 11O 3t T1RHE .

% 5-25 TIMx () 44

Symbol Parameter Condition Minimum Maximum Unit
- 1 - tTIMxCLK
tres(TIM) Timer resolution ﬁ;‘l_'\g )'(\%_-TZ: 0.8 ] o
External clock - 0 -
fext frequency of f - MHz
channel 1to 4 Zgﬁﬁz 0 24
ResTim Timer resolution - - 16 bit
{COUNTER 16-bit counter - ! 65536 tIMxCLK
period friMxcLK =
48MHz 0.0208 1365.3 us
Maxnmum - - 65536 tTimMxcLK
possible
tmax_count | counter value -
- (TIM_PSC fTAIr'\gl(\le-ll(z - 1365.3 us
adjustable)
A IN TIM maximum ) ) 48 MHz

input frequency

1. BHRIE, AFEA

5.3.14 12C # 4%tk

BRAERFAIUEIE, FRIIH I SHOR A BHRRE, frou AEAT VDD fiLH L ERF &% 5-3
1 2 A A 3

12C #% D& dndE 12C BE L, (AW NIRS: SDA Fl SCL A2 “F” w51,
M BN TFIR S, 725 AN VDD 2 [E ¢ PMOS G, (EATSRAELE.

12C H: RS T TR, AN S IR S (SDA Fl SCL) MR, 2 W/
F15.3.11 1/0 i 45 .

% 5-26 12C 2 14r

Standard 12C (") Fast mode 12C (!
Symbol Parameter Unit
Minimum Maximum Minimum Maximum
tw(scLL) SCL clock low time 9*tpcLk - 9*tpcLk - us
tw(scLH) SCL clock high time 18*trcLk - 18*trcLk - us
tsu(spa) SDA setup time 1*tPcLk - 1*tpcLk - ns
SDA data retention
(3) _@) (3) _@
th(sDA) time 0 0 ns
tr(sDA) SDA anq SCL rising } 1000 20 300 ns
tr(scL) time
ti(sDA) SDA ar!d SCL fall ) 300 20x%(Vpp/ 300 ns
tscL) time 5.5V)
tvaoar) © Data valid time - 8*trck — 1 4 - 8*tpck - 0.3 ™ | us
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Standard 12C (") Fast mode 12C (!
Symbol Parameter Unit
Minimum Maximum Minimum Maximum
Data valid N .
tvd(ack) © acknowledge time - 8*tpcik — 1 ¥ - 8*tpcik - 0.3 ™ | us
Start condition hold N .
th(sTA) time 8*trcLk - 8*trcLK - us
tsu(sTA) Start cort1idn|1t;on setup 19*tecLK - 17*tpcLk - us
t iti t
tsu(sTO) Stop COTSTI]::n selup 17*tPcLk - 17*tPcLk - us
Time from Stop X *
tw(sTO:STA) condition to Start 484teoL - 1447l - us
condition (bus idle) K K
Capacitive load of
Co each bus - 400 - 400 pF

—

BHBCTHRIE, ANEEAE = Hllia

2. CNIBEIAER 12C R KHE, frou LAUKT 3MHz, BRI 12C R K 5%,
froLkt WA AUK T 12MHz.

3. £ SDA #t A\ 0.3Vop % 0.7Vop FIA#HE G2 1T, #fk SCL 7E FF&i R3] 0.3Vop AT
HR: T IENE SCL FRRE RS2, L& SCL AEHZS i HLT (Vop) 2 0.3Vop
gt TR SRAd N SDA He xS T SCL (AEiR .

4, FRUERE RN BRIE T B9 K thispa) AT LA 3.45 us A1 0.9 us, {HZ L tvapanBX tvdack) FIEL K
HAN— AR A ACGEEARER SCL F 5 MR AP S (twescrny) I 74052506 1 s K .«
USRI B AT SCL,  TUIRCHE 7E R I e 2 T a0 Z0U7E S N7 N ) T R

5. tvdaT) = M\ SCL LOW %] SDA % i BE {55 Hur a).

6. tudack) = M SCL LOW | SDA #i i\ 15 5 At Al
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o
12C BUS {
(e,

4.7KQ 4.7KQ
100Q
SDA
100Q
SCL
t spa tr (spa tsu cspa)

++ SDA

++SCL

tw soLw

9" clock

9" clock

K 5-8 12C LRSI A & g (1)

1. MWELSIEET CMOS HF: 0.3Voo A1 0.7Vop.

5.3.15 SPI £ O
BraARRE M, RIS HUR G IR EREE, frcu B2 Voo 4t HL E8 R 75 & 2% 5-3 14

A ERR 2]

HRENfH EHTIRESI I (NSS. SCK. MOSI. MISO) HFHtEIENE, Z W/ 5.3.11

/O ¥ AR5
% 5-27 SPI 5™
Symbol Parameter Conditions Minimum | Maximum | Unit
Master mode, Ta =
fsck SPI clock 25°C - 24 4 My
frequenc

1/te(sc) quency Slave mode, Ta = 25°C - 12
trsck) SPI clock rise time Load cap1a5cét: nce: C = - 6 ns
tisck) SPI clock fall time | -©2 cap1a50F|)t'z:a nce: C = - 6 ns

DS_MM32L0020_ver1

.0
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Symbol Parameter Conditions Minimum | Maximum | Unit
tsupnss) M NSS setup time Slave mode 10 - ns
thinss) (P NSS hold time Slave mode 10 - ns
twisckr) SCK high time - te(scky2-6 | tesckye+6 | ns
tw(scku) () SCK low time - te(scky2- 6 | tescky2+6 | ns
Master mode, fecik =
tsuow Data input setup 48MHz, prescaler = 2, 15 - ns
time high speed mode
tsucsy M Slave mode 5 - ns
Master mode, frcik =
thoury (! Data input hold 48MHz, prescaler = 2, 0 - ns
time high speed mode
tnesny Slave mode 5 - ns
Data output valid Master mode (after
1 -
tumo) time enable edge) 15 ns
Data output valid Slave mode (after
M -
twso) time enable edge) 15 ns
1. HZEHEEH.
2. H/MERIRIRSN S RN R, A R R IE ARG 0 B K TR
3. BMEFRIR KM AN A, RO R R EEE 2B T B BRI T o
4. 4 SPI LR PRI, i SCK EL R F bt AL i rH, DMRUEE i e v,

{5 SPI Master #il SPI Slave [t) SCK %4k /R 7] itk .
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NSS inputg\

f [

tsunss) | : tc(sck) ———» | th(Nssh‘«—»}i
3|cpPoL=0_| [ ! ‘ ! | |
£ tW(SCKH) g ‘ ! i ‘ |
S|cPHA=0 _ twiscky ] | ! I i ‘
?|CcPOL=1 | \ / ! ! ) :
: v tv(s0)+—> 7thzs o) e L tesek) gis(SO)
taso) &4—» 1! | ! ! o tfscK) |
MISO s - | :
g [  wmssour BIT6 OUT >< LSB OUT >>
tsu(sl) -+
MOsI ><><><><><><>(><i : MSB IN >< BIT1IN >< LSB IN \
INPUT N >< ><><><><>>< !

e
—
=y
=
2]
=
A 4

5-9 SPI i /5 B M A1 CPHA =

0, CPHASEL =1
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NSS input

tsunss) L R
H |

e——tc(sck)y —»!

K
\ 4

I : | :
= |CPHA=1T | 5: ! | :—\\. |
2|cPoL=0— t | : ] | |
£ ItW(SCKH) ‘—J I X ! | } |
6 CPHA =1 1w (scKL I o :! |
» |CPOL = 1:4\—/7 ! \—/ :
I tviso : : 1 tdis(so) |
taiso) ——— .| 3 : th(so) «—»‘f&‘iéii 1 is(S0) =
MISO : :
OUTPUT —<:>< MSB IouT >< BIT6_(_)UT ;>< LSB OUT >,
tsusn :‘—>Fth(3|) —N
oo, TN s w s
INPUT I v :

429658

5-10 SPI I /7 I M F1 CPHA =1, CPHASEL =1

1. MWEHEET CMOS -

0.3Vpp 1 0.7Vbp.
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High
NSS input -
| |
| 4—— tc(SCK—p |
CPHA =0 t :j_:/ |
|
5 CPOL =0 4/\ \ ‘ N7 \
s o I | | I
3 Lo | | | P!
5 ‘ ‘ | ' ]
®| CPHA =0 4\4{ \ "/ ! /
|
CPOL = 1 o | ! : L
|
Lo [ | | I :
| | | | | : |
CPHA = 1 ﬂ_/ ! % N
|
= | CPOL =0 | | | S Y
£ [ I | | I
S Lo | | I P!
S| cPHA =1 ! ! \ - -
B NI ZA WD NI
CPOL =1 | \ | I &
I Itw (SCKH) | ' tr (SCK
tsuMi) €P 1ty (scKL € ' > ety
I : tf
| | \ I (SCK)
| | |
MISO | | | - | \
INPUT \><><>< , MSBIN >< BIT6 IN | >< LSB IN \><><><><)<
T 1 f - A
. th(M|>+f :
[ - I
MOS! ,
( MSB OUT| X X LSB OUT
OUTPUT P | BIT1 OUT || SB OU

tv(Mo) '€ M th(mMo Y4 »

K 5-11 SPI i} [& 43, CPHASEL=1 "

1. MESBET CMOS HF: 0.3Voo A1 0.7Voo.

5.3.16 ADC ¢t
FRARREI ], TROISECRM AT AR 5-3 MR BTEL . feoike M Vooa fHEH

LR D AT 2
#* 5-28 ADC Fi
Symbol Parameter Conditions Min. Typ. Max. Unit
VbbA Supply voltage - 25 3.3 55 \
ADC clock
fabc frequency - - - 16 MHz
Sampling
1) - - -
fs frequency 1 MHz
External trigger | fapc =16MHz - - 1 MHz
frrig ) f g(gs)
requency - - - 16 1/froc
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Symbol Parameter Conditions Min. Typ. Max. Unit
Conversion
@ - -
VAN voltage range 0 VDA v

External input

Rain (1 impedance - See equation 2 kQ
Sampling switch
M - - -
Rapc resistance 1.5 kQ
Internal sample
Canc (" and hold - - . 10 oF
capacitance
tstas (" | Stabilization time - - - 10 us
Delay between
tiatr (1) trigger and - - - . 1/fapC
conversion start
o fanc = 16MHz 0.156 - 15.031 Hs
ts™M Sampling time
- 2.5 - 240.5 1/fapc
Total conversion fabc = 16MHz | 0.9375 - 15.8125 us
tcony (M time (including 15 ~ 253 (sampling ts +
sampling time) - successive approximation 1/fapC
12.5)
ENOB Effectcl)\]/cebir::mber ) ] 9.95 i bit

1. HEZEETRIE, AEAE I,

2. HRIHRE, AEEP R,
3. FEZRIIEM, Veers 7ENHIEHS] Vooa, VRer- 1ENHERE] Vssa.
4. HBOIRE, AEEAM .

5. XTI, AAEREET L AMHER 1/ fapc.

MAMEIFIR

AR 2

Ts
R n< —-R
A fapc*CapcXIN(27+2) Ape

Eid A (A 2) T RERKIISMEET, R RE /N 1/4 LSB. Hrft N = 12
CRIR 12 13 #eR) AL faoc = 15MHz I Il & T 15

% 5-29 fanc=15MHz (" i 1 5 Ak RaiN

Ts (cycles) ts (us) Maximum Rai (kQ)
25 0.156 0.1
8.5 0.531 4.0
14.5 0.906 7.8
29.5 1.844 17.5
42.5 2.656 25.9
56.5 3.531 34.9
72.5 4.531 45.2
240.5 15.031 153.4

1. st RIE, AEAE K.
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% 5-30 ADC s 54 (1@

Symbol Parameter Conditions Typical | Unit
ET Comprehensive 5/+5
error
EO Offset error frcLikt = 24MHz, -4/+2
fapc = 12MHz,

EG Gain error Rain < 0.1 kQ, +6 LSB
ED .Diffelrential Vopa= 3.3V, /42

linearity error Ta=25°C
EL _ Integral -4/+3

linearity error
1. ADC HE SR MENBERIIRR: 750 AT ARE RSN 5 LN R A 3, A

XHE 2 WM AR ) — BN 5 L IEFEJEAT IO bt B . iUAE T R A IR E N TE IR
HIARHERC S A L, (SIS o)) G0 R = . R EE AR, R 2 kb
TN 5.2 I Ing piny BT Zung cpiny TEFEIZ P, BiA 20 ADC FE.

HEZEE VN ORIE, ATEA K.

b, ADC i8S 50 S SRR, X R A = B I 5-12 s

ET = SURVHER 22 SCPo AR AL ey ith 28 8] 1) S5 KA 25 o

EO = iR 22 55— IR SEBRe B £F — B AR 45t [A] 1 it 25

EG = MR i KEAEERAN R JG — CSEPRFE i 8] ) i 25 .
ED = 2tk inzz.  SERmob HERT B AR AR 18] A foe K 1 o

EL = BUPLLIEIRZE : AR S PR 4 M R S 2R ) (0 5 Kl 5
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ADC output
4095
4094
4093 — Ideal transfer curve ——o_ r._
4092 — \
4091 — ET : ’./
5 | < EL —>.
4 <—EO0O—> ‘
3 — : | !
; | —=—ED—=—
2 — i —
} 1LSB ideal
1 - i ‘
I T I T I T I T I T I 22 T I T I T I T i VAIN/VREFH *4095
0 1 2 3 4 5 6 4092 4093 4094 4095
Kl 5-12 ADC #ESHuR =K
Sample and hold ADC converter
AINY Rapc® :
Y Al NX!’—\ i 1 2-b|t
VY L] Ty
l converter
Cparasitic?
VAIN — —
‘ Capc®
Parasitic
capacitance

K 5-13 fi ] ADC Ht Y {42 &1

% RaiNn. Rapc 1 Capc H%ME, & W% 5-28.
Crarasitic %78 PCB (58451 PCB fi A ARG S L7 ERE (KY 7TpF) « 8K
i Chparasitic BUEE PGS, R M52 fapc.

PCB it &l
HoL Y () AR i IR T R, BT 10 nF BB ARG HEE,

AN

B e
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L MCU & h
Voba
(] Vooa
1uF//10nF
T (1] Vesa
5-14 f e FEYR RN 255 FEL YR 25 R 2R B
5.3.17 thiadseis:
% 5-31 Leieass et ()
Symbol | Parameter Condition Minimum | Typical Maximum Unit
Supply )
Vbba voltage 2.0 3.3 55 \Y
HYST = 00, MODE =0 - 0 - mV
HYST =01, MODE =0 - 20 - mV
HYST =10, MODE =0 - 37 - mV
HYST =11, MODE =0 - 65 - mV
tHysT Hysteresis
HYST = 00, MODE =1 - 0 - mV
HYST = 01, MODE =1 - 22 - mV
HYST = 10, MODE =1 - 44 - mV
HYST = 11, MODE =1 - 80 - mV
V. Offset MODE =0 - 1 - mV
OFFSET
voltage MODE = 1 - 2 - mV
oein, | Propagation MODE =0 - 30.9 - ns
delay MODE = 1 - 530 - ns
MODE =0, ] o4 - UuA
Vcompx INpx > Vcompx_INMx
Average MODE =0, - 47 ) uA
Iq working Vecompx INPx = Vcompx INMx
current MODE =0, ; 67 ) uA
Vcompx INpx < Vcompx_INMx
MODE =1 - 1.1 - uA

AL BRIE, AR .
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5.3.18 IZHBUK B4R

% 5-32 B HBOK et ()
Symbol Parameter Condition Minimum | Typical Maximum Unit
VDA Supply voltage - 2.5 3.3 5.5 Y,
OPAMSEL =0 - 2 - mV
VOFFSET Offset voltage

OPAMSEL = 1 - 1.6 - mV

ILoAD Current loading - - 6 20 mA

CLoap | Capacitive loading - - - 30 pF
cMRR | Common mode Gain = 1, OPAMSEL = 0 73 87 94 dB
rejection ratio Gain = 1, OPAMSEL = 1 86 91 100 dB

PSRR Power supply Gain = 1, OPAMSEL =0 82 94 105 dB
rejection ratio Gain = 1, OPAMSEL = 1 95 100 134 dB
GBW Gain-bandwidth CrLoap = 30pF, OPAMSEL =0 1 1.6 27 MHz
product Cloap = 30pF, OPAMSEL = 1 4 5.7 95 MHz
CLoap = 30pF, OPAMSEL =0 0.5 1 2.5 V/us

SR Slew rate

CrLoaD = 30pF, OPAMSEL =1 2 4.2 10 Vlus

GoL Open loop gain Croap = 30pF 94 106 109 dB

| Average working OPAMSEL = 0 35 57 123 uA

‘ current OPAMSEL = 1 167 262 515 uA

1. HETHRIE, ATEAF=H .
www.mm32mcu.com 47
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6.1 QFN20

E2

20

PIN 1 Identifier

926545

6-1 QFN20 34 R~

1. BRI B2 6]
2. RoFBfrhzX.
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B
# 6-1 QFN20 Ff % KT 4175

D Millimeters
Minimum Typical Maximum

A 0.50 0.55 0.60
A1 0.00 0.02 0.05
A3 0.152REF

b 0.15 0.20 0.25

2.90 3.00 3.10

E 2.90 3.00 3.10
D2 1.40 1.50 1.60
E2 1.40 1.50 1.60
e 0.40

H 0.35REF

K 0.40REF

L 0.25 0.35 0.45
R 0.075
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ERS
6.2 TSSOP20

R

DOAR AR o
P v
WMM'MMM
Gl;%rwwuwm Py

WITH PLATING

6-2 TSSOP20 #3 R~

1. BIAZEZIRLGI 2]
2. RoFfrh=k.
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B
K 6-2 TSSOP20 3 R~ 417y

Millimeters
D Minimum Typical Maximum
A 1.0 - 1.10
A1 0.05 - 0.15
A2 - - 0.95
A3 0.39 - 0.40
b 0.20 0.22 0.24
c 0.10 - 0.19
c1 0.10 - 0.15
6.40 6.45 6.50
E 6.25 6.40 6.55
E1 - 4.35 4.40
0.55 0.65 0.75
0.45 0.60 0.75
L2 0.25BSC
L1 1.0REF
R 0.09 - -
01 0° - 8°
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IR ESD & LU 5Lk
B IEA R SFERE R MR AR A 10 e REAR AR
X REPRA
2023/6/5 Rev0.9 [TF HSI i ke O 71 LST 4R35 S () ey
IHFER A B 1)
B 7K ER
2023/3/1 Rev0.5 VIR R A

DS_MM32L0020_ver1.0

www.mm32mcu.com

52



	MindMotionSoC Solutions
	基于Arm®Cortex®-M0+内核的32位微控制器
	总览
	1.1   概述
	1.2   主要特点
	·  存储器
	·  低功耗
	·  7个定时器

	2.1   订购表
	2.2   丝印
	2.3 产品命名规则


	订购信息
	3功能描述
	3.1   系统框图
	3.2   内核简介
	3.3   总线简介
	3.4   存储器映像
	3.5 Flash
	3.6 SRAM
	3.7 NVIC
	3.8 EXTI
	3.9   时钟和启动
	3.10  启动模式
	3.11  供电方案
	3.12  供电监控器
	3.13  电压调压器
	3.14  低功耗模式
	3.15  定时器和看门狗
	3.16 GPIO
	3.17 UART
	3.18 LPUART
	3.19  12C
	3.20 SPI
	3.21  12S
	3.22 ADC
	3.23  模拟比较器
	3.24  运算放大器
	3.25 CRC
	3.26 SWD

	引脚定义及复用功能
	4.1   引脚分布图
	4.1.1 QFN20引脚分布
	4.1.2 TSSOP20引脚分布

	4.2   引脚定义表
	4.3   引脚复用
	5.1   测试条件
	5.1.1  负载电容
	5.1.2引脚输入电压
	5.1.3供电方案
	5.1.4电流消耗测量

	5.2   绝对最大额定值
	5.3   工作条件
	5.3.1通用工作条件
	5.3.2上电和掉电时的工作条件
	3.  为确保芯片可以可靠上电，所有上电需要从OV开始。

	5.3.3内嵌复位和电源控制模块特性
	5.3.4内置的参照电压
	5.3.5供电电流特性
	5.3.6内部时钟源特性
	表5-14 HSI振荡器特性(1)
	表5-15 LSI振荡器特性(1)

	5.3.7 PLL特性
	2.  根据PLL的输入时钟并使用正确的倍频系数来保证fpLL_OUT处于允许的输出范围内。

	5.3.8存储器特性
	5.3.9 EMC特性
	5.3.10功能性EMS(电气敏感性)
	5.3.11 I/O端口特性
	5.3.12 NRST引脚特性
	5.3.13 Timer定时器特性
	5.3.14 I2C接口特性
	5.3.15 SPI接口特性
	5.3.16 ADC特性
	2.  由设计保证，不在生产中测试。

	5.3.17比较器特性
	5.3.18运算放大器特性
	2.  尺寸单位为毫米。


	6封装特性
	6.2 TSSOP20
	2.  尺寸单位为毫米。




