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1.1 MR

MM32F0020 f¥i#% #3454 Arm® Cortex®MO W%, s TAEMR A 48MHz. W E
32KB Ef GG A, JEEERL T EF I 1O di CURIAM A HL . A= S 14> 12 A7) ADC,
1A 16 frm et 2%, 14 16 AB A28, 14 16 A it 28, IS bruk s (s
Bl: 1A 12C 80, 14 SPI sk 12S #2081 2 4~ UART #:1,

A7 FR A TAE R 2.0V ~ 5.5V, TAERETEH CAERED @8 -40°C ~ +85°C 1L
AHLAT -40°C ~ +105°C 9 JE Tolk A (B4 V) - WEZFE i TAER U RIE R DhFE R A

REEENIMECE, AR MEERSE S T2 MM HSE
o FEHLAY

o LR

o ItH

o U

o HHBEH

o MK

e 8/16 fix MCU J+%
AP AL QFN20 Fl TSSOP20 25 %2 Fidsf 2 2.

1.2 FERR
e MNES5ARZ
— 32-bit Arm® Cortex®-M0
- TAESZ ik 48MHz
o S
- %15 32KB ¥ Flash f#-ifi &%
- %1k 2KB SRAM
— Boot loader Y £} Flash fE£8 R 4i4wFE (ISP)
o INER. BEALAIREE B
- 2.0V ~ 5.5V fitH
- LH/WHEE AL (POR/PDR)  FI4mfEHEM M (PVD)
— AN 4 ~ 24MHz = S AR B
- WIREH) R 8MHz HiE RC R 2%
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— PLL 3#F CPU i igf77E 48MHz, SCRFZ Flor Szt
— P9k 40KHz f5H IR 7%
o KTIFE
- ZRMRIhFER, FG: BEAR (Sleep) . fEHl (Stop) . RE{EHL (Deep Stop)
RN (Standby)

o 6 /MENZ
- 14N 16 £ 4 JEIE S SR H ER 8 (TIML) , 4 4 3818 PWM $i, DAURAEIX A K
I 25 b RE
- 1416 B R (TIM3) , H 215 4 Mk e, wTHT IR #26H]
fif s

— 116 rFEAEREE (TIM14) , H 1 DMHEAFIR A H
- 2B ER 8 S22 IWDG A H A1 WWDG)
— 11 Systick ERf#%: 24 7 H AT
o X1k 18 MR 1/O i
— BT 11O EIAT LABMEE] 16 ANSh b b7
— A S S AT N B RS T Voo S S
o ZikAMEFEEN
- 2 UART £01
- 1/ 12C £#0
— 14N SPIH#EE (G2 12S KD
o 1/ 12 fiMEEE AR (ADC) , 1uS BB, Zik 8 MAMBRINIEE, 1A
NIBIE
- #3y5HEl: 0 ~ Vooa
— SCHERFERT )R 433 R e B
— A R
e CRCIIHHHIT
e 96 frith/rHE—ID (UID)
o A
- HATIEREE D (SWD) 1
e X/ QFN20 fil TSSOP20 %

DS_MM32F0020_ver1.01 www.mm32mcu.com 2
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AR

2 EE R

21 TR
*2-1 TR
Part numbers
MM32F0020B1T(V) MM32F0020B1N(V)
Features
CPU frequency 48 MHz
Flash - KB 32 32
SRAM - KB 2 2
16-bit GP 1 1
Timers Basic 1 1
Advanced 1 1
UART 2 2
Integface 12C 1 1
SPI /128 1 1
GPIO 18 18
12-bit Modules 1 1
ADC Channels 8 8
Supply voltage 2.0V to 5.5V

Temperature range

-40°C to +85°C / -40°C to +105°C (V part)

Package

TSSOP20

QFN20

DS_MM32F0020_ver1.01
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fE R

MMO2t
XXXXr
Pinlindex — |, ¢ yyWN

2-1 QFN20 Ff 322 E)

QFN20 Hf 3 —fAE THZ A0 &0 R 22 ).

DS_MM32F0020_ver1.01

H—17: MMO2t

- PRSI KRR, “MM02” Rk MM32F0020 R4, “t” FoRHEiRETE
F, “t” ="N"#%7= -401085°C, “t” = “V” %7m -40to 105°C.

BT XRXXT

— Trace code + & A S, H “r” EEHFRAS .

FEAT: yyww

— Datacode, Mt “yy” ARFH MG IES, “ww” A H RS 1 E 2

www.mm32mcu.com 4
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fE R

FOOZ20BLt
XXXXXXXr
Pinlindex — |, @ m yyWW

2-2 TSSOP20 Ff 4 £ E]
TSSOP20 34— e T J= A 2 i 22 B
e —47: F0020xxt
— PR, i, 7 ORISR EEH,  “t” = “T” %R -40t0 85°C, “t” =
“V” IR -40to 105°C.
o FETAT: XXXXXXXI
- Trace code + &S heA S, Hr “r” RS/ RAS .
o AT yyww
— Datacode, Mt “yy” ARFH MRS IEL, “ww” A H GRS 1 E 2

DS_MM32F0020_ver1.01 www.mm32mcu.com 5
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P

3.1  R&GiEHE

Cortex-MO SZR}?BM g;azg
M s S
Bus Matrix
S
2\
RCC KMo
K—> PO
CRC (}:{}E
S
AHB-APB
APB1
2\
TIM1 < > K > SYSCFG
TIM3 < > K > PWR
M4 (G > K > MCUDBG
12C1 < > K > EXTI
UARTL [ > K > wbG
uarT2 [ > K > wwbe
SPI1 < > K > ADC

3-1 AGiHER

DS_MM32F0020_ver1.01
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3.2  AEEN

Arm® Cortex®MO Ab# 48 m] $ 4k & ST M 1) AL 35 8 St iy v b . R 48, R T 1)
SJZE R TR S5 8 FH 1 v e 0 EE RIS 51 IR H Az il 8 7= b . Arm® Cortex®-MO &
32 fIf) RISC ALFEES, FRALEBUAIACRIRE, JCHIE G /M 2 B AT i 487 il AR
AFE IS Arm A%, TTS Arm AHIE T BE R AEHEAR .

3.3 BN

SRR —A AHB HEERE, —AY AHB B 21— /M1 APB B2k, AHB BZkH
4h% (RCC, GPIO fil CRC) i#iid AHB HEHFEE Rgumskikdk. £ APB fil AHB &4k
Z [BESEEIS AHB2APB MriiAT i 50 4. 4 APB A /738 2E1T 8 AL 16 fii Vi, APB & H
Fn v 32 7, FFER), AHB2APB #ith 4 H 30 %8 Thfi .

34 FEEISBMER
R 3-1 A fif A R
Bus Address range Size Peripheral
Main flash memory, system
0x0000 0000 - 0x0000 7FFF 32 KB memory or SRAM, depending
on BOOT configuration

0x0000 8000 - Ox07FF FFFF ~127 MB Reserved
0x0800 0000 - 0x0800 7FFF 32 KB Main Flash memory
0x0801 0000 - Ox1FFO FFFF ~383 MB Reserved
Ox1FFE 0000 - Ox1FFE 01FF 0.5KB Reserved

Flash 0x1FFE 0200 - 0Ox1FFE OFFF 3 KB Reserved
Ox1FFE 1000 - Ox1FFE 11FF 0.5 KB Reserved
0x1FFE 1200 - Ox1FFE 1BFF 2.5KB Reserved
0x1FFE 1C00 - Ox1FFF F3FF ~256 MB Reserved
Ox1FFF F400 - Ox1FFF F7FF 1KB System memory
0x1FFF F800 - Ox1FFF F80F 16 B Option bytes
Ox1FFF F810 - Ox1FFF FFFF 2 KB Reserved
0x2000 0000 - 0x2000 07FF 2KB SRAM

SRAM 0x2000 4000 - 0x2FFF FFFF ~255 MB Reserved
0x4000 0000 - 0x4000 03FF 1KB Reserved
0x4000 0400 - 0x4000 07FF 1KB TIM3
0x4000 0800 - 0x4000 OBFF 8 KB Reserved
0x4000 2800 - 0x4000 2BFF 1KB Reserved
0x4000 2C00 - 0x4000 2FFF 1KB WWDG

APB1 0x4000 3000 - 0x4000 33FF 1 KB IWDG
0x4000 3400 - 0x4000 37FF 1 KB Reserved
0x4000 3800 - 0x4000 3BFF 1 KB Reserved
0x4000 4000 - 0x4000 43FF 1KB Reserved
0x4000 4400 - 0x4000 47FF 1 KB UART2
0x4000 4800 - 0x4000 4BFF 3 KB Reserved

DS_MM32F0020_ver1.01 www.mm32mcu.com 7
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Dhgediik

Bus Address range Size Peripheral
0x4000 5400 - 0x4000 57FF 1 KB 12C1
0x4000 5800 - 0x4000 5BFF 1 KB Reserved
0x4000 5C00 - 0x4000 5FFF 1 KB Reserved
0x4000 6000 - 0x4000 63FF 1 KB Reserved
0x4000 6400 - 0x4000 67FF 1 KB Reserved
0x4000 6800 - 0x4000 6BFF 1 KB Reserved
0x4000 6C00 - 0x4000 6FFF 1 KB Reserved
0x4000 7000 - 0x4000 73FF 1 KB PWR
0x4000 7400 - 0x4000 FFFF 35 KB Reserved
0x4001 0000 - 0x4001 03FF 1 KB SYSCFG
0x4001 0400 - 0x4001 O7FF 1 KB EXTI
0x4001 0800 - 0x4001 23FF 7 KB Reserved
0x4001 2400 - 0x4001 27FF 1 KB ADCA1
0x4001 2800 - 0x4001 2BFF 1 KB Reserved
0x4001 2C00 - 0x4001 2FFF 1 KB TIM1
0x4001 3000 - 0x4001 33FF 1 KB SPI1
0x4001 3400 - 0x4001 37FF 1 KB DBGMCU
0x4001 3800 - 0x4001 3BFF 1 KB UART1
0x4001 3C00 - 0x4001 3FFF 1 KB Reserved
0x4001 4000 - 0x4001 43FF 1 KB TIM14
0x4001 4400 - 0x4001 47FF 1 KB Reserved
0x4001 4800 - 0x4001 4BFF 1 KB Reserved
0x4001 4C00 - 0x4001 7FFF 13 KB Reserved
0x4002 0000 - 0x4002 03FF 1 KB Reserved
0x4002 0400 - 0x4002 OFFF 3 KB Reserved
0x4002 1000 - 0x4002 13FF 1 KB RCC
0x4002 1400 - 0x4002 1FFF 3 KB Reserved
0x4002 2000 - 0x4002 23FF 1 KB Flash Interface
0x4002 2400 - 0x4002 2FFF 3 KB Reserved
0x4002 3000 - 0x4002 33FF 1 KB CRC

AHB 0x4002 3400 - 0x4002 FFFF 47 KB Reserved
0x4003 0000 - 0x4003 03FF 1 KB Reserved
0x4003 0400 - Ox47FF 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 0COO0 - 0x4800 OFFF 1 KB Reserved
0x4800 1000 - Ox5FFF FFFF ~384 MB Reserved

DS_MM32F0020_ver1.01

35 Flash

AP iR iR K 32KB TN EINAF At as, A7 TR e A

3.6 SRAM
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A7 B R 2K FAT N B SRAM.

3.7 NVIC

A7 E R BN R E X PR, A AR BEE (RaEE 16 A
Cortex®-MO [HIiZe) Al 4 Ml gafEft el

o ERIGT NVIC RENE IR BT AR () o W7o o7 4k 2
o T E N Dbt HEEA N

o EHMEM NVIC 21

o AVFHINT YR AL BT

o GbIHNE B pBLE R S h

o SCRETNTRHBER )RR

o HEMRAAILFIRE

o MLREIN AEKE, THHSME ST
AR LA 5 /0N (1 BT AE R 412 (1 SR T 1 v U 2 I i

3.8 AMERAR /] 3% EXTI

AR T SR AR S 2 AR RS, F TR 10 SI I s ARk, kT A R
Wi/ g R . BT 10 51T LLEREE] 16 AN FMrlbisk . AR WrZksy T o r 26, 8is
% B RS CEFHE. FRIEEGAE) « —MERRE T SR ra o i
EXT1 ] DUk U 21 ik i 5 FE /N T N 3 APB g e sl i ST LS AR 4

3.9  WHR)E3)

R R G b AT, E AR I 8 MHZ R S E BRI 2 ot
I /55 P HA PR AM ) 4 ~ 24 MHZ Fh . M S B S0 30t B E R, B g5 1 b o

R BRI, DGV PLL, #1106 A Y3t dR T 58 . LR, SRS A 17 AR 6 0 o W 2,
7 A X 1 7 3R

e KRG, AT 4 AHB S 2. APB RZRmt s, o AHB F1 APB 28
1A i v AT ik 48 MHz,

3.10 REIER

fEEBhE, @i BOOTO 5l A nBOOTL #4457 AT LA 2 = Fft 5 A% o (1) — Fol:
e MW Flash Ja3h

o MRGHIX)EE)

e MM SRAM JH3)

DS_MM32F0020_ver1.01
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Bootloader f2/7 1 T RGi A EIX . N\ RGA-EX 55 Bootloader 2 5, mliidt UARTL X
Fr M Flash B H WAL

3.11 ftHEFE
e Vpp=2.0V ~5.5V: il Voo 514 110 5] AT AT 25 4E

3.12 ftEiniEdE

AN T EHREA (POR) /#HEL (PDR) HEE, XHBIAALT TIFRE,
TRIER G UL ET 2.0V I TAE; 2 Voo IRTBEMBIE (Veorror ) B, BE&MFTEAL
RES, MARAE RSN R AL HL %

AR — AT gL EE AT ES (PVD) , B MM Voo/Vooa ftEL I 5EME Vevo HLEL,
4 Voo (KT BE T BIME Vevo I P24 i W, Aok AL R AR 77 0] LUK 8 515 S ORE Sl i 25
ANz 2. PVD Dfe s ZiEd 7 Ir A .

3.13 HEFESS
P L U S0 A 0 P B i P S L T R L o R A SR RS A S I
BT TAEIRZS .

3.14 RIhFEER

P SRR T RERE SR, AT LAYE BESRARINAE . 45 55 S0 I A R 52 ol L 2 A3 5 5 A 0T
i

BEARAL T,

FEMEIRAEESS, O CPU 121k, B S T T AR RS T & 25 v W 2 R I e CPU.

PR

TELRFFE SRAM R AE88 A B A LR BT, A MU T DUS BBUR K LB #E . TE1F AL
KR, HSI ARG &A1 HSE fbfAdR % as i oC ] . W] L AR —AC & A EXTI 45 5186
Pl 2 ML R e i, EXTI S 50T L2 16 AN 110 2 —. PVD i (1 (5

=

Fo

BEEPUEN
HEPUREARE — EREWIE B EARH R AR M.

FeHE

FEHLBE 2 AT SC I R AR DI HE . %A TE CPU TR BRAR S A G P P I T o o YR IT
A 1.5V B4 FIHE A X T . PLL. HSI Al HSE 4R 8 #85¢ B, Al Lhid@id WKUP
SURE BT . NRST 5IIANEE AL, IWDG &AMl ok & |10 i€ I 20 i I 5 47

DS_MM32F0020_ver1.01
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SRAM MIFF 7N AR E R HA LB 4ERF I A

3.

R 3-2 SEM AR ThRE LR

15 ERSAEIH TIM & WDG
AP EE 1A EPGER RS, 1 /MBS . 1 NMEREH . 2 NET I ER 2R 1A
RYE E 2. NRILE T misdlc s 2. WA ER 8%, FEAE N 2 ThfE .

_ Counter o DMA Capture/com | Comple
Type Instance Resolution i . pre-divider pare mentary
direction request
channels output
Advanced TIM1 16-bit up, down, | 44, 65536 No 4 Yes
up/down
General TIM3 16-bit up, down, |44, 65536 No 4 No
purpose up/down
Basic TIM14 16-bit up 1 to 65536 No 1 No

EREHER S (TIMD)

FRAERE N 22t 16 A7 THEES . 4 AN BOETE DL A B AN PWM R A SRR,
ERAWIEXAEAN BAN PWM i, 38 A] DL 2 il 5 B @ A g I # o DY/ ST i i TE
ECVERR

o AR

o AL

o FFAEPWM GAZEL A OXE D

o kP

BCE A 16 AEAER 20, B5 TIM2 @i 2 A MHE DR . FERN 16 A2 PWM KA
i, ERAERESIEES (0~ 100%) .

TR RN, BB AT LA RS, R PWM A8 1k, T IR R 3 64 Y 742 1)
IR

REIREASEAN TIM E 8 HIE, Py SRasf [, DRtk e 2 4% ol o B 4 T LS
I AR IIAE S TIM e B 330 R AR, JRALFEDE s R T Ae .

BHER 8 (TIM3)

FRERTNE T 21k 1 ARSI GER ER S (TIM3) . SER 3G 4 16 A0 E 3
ok AR RS . — A 16 BIRITR s M 4 AT i, AN AT T
B . PWM R R U Y

CATIE RS I A R T e S s ) I AL R AR, SRUEFD B AR . 1
RBE A, TR AT AR s . AT I R AL T A 2E PWM it

XL SE I AR BE S AL B B AL AR (5 5, HARALEE 1 ~ 4 DNEREEASMECT .
ANSE I} 254 PWM it By 7 S () e

HAERHE (TIM14)
ER T —A 16 £ E S E AL A — A 16 AP diss. AR T, 3

DS_MM32F0020_ver1.01
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] AR 4L .

MIEI A (IWDG)

MOLE TR — A 12 FLRsmEaH B A — A 8 ALi o dias, & th— Pl
[¥] A0KHZ [HI4R% #5 P ALy Bl . RUAIX ARG B 0 L F 08, B LUE ADE AT TS AR R AL
B e n] DLATE R G0 R A 1) S AT HEAS RGEE N — AN E H e I 28 B T2 P S L
I FH o 3O o e T 1 T DA B R AR SRR A SR S T . RS T, TR T A
W4 o

HOFITH (WWDG)

HOETIMNE—A 7 AL, JEa DA E A Rig T, & n DU s T4 A
FAERAE G ARG B th B IRE), HA RIS Wishiag: AR,
THECER AT DA R 45

RGN EER 2% (Systick)

XA T AR T T SRR R G, A U AR R . e B NIRRT

o 24 friIb A

o HBIEINFINEE

o CHIPHER A O I RESE A ANV DRk R G b

o FIYRARNS B

3.16 GPIO

A GPIO 5 JHI#S AT LA P-e B s . (S EOTIRD « BN GBS Lhisl R
a5 AN IR 1. 2% GPIO 51 I#R -5 % v s B iul it 5 F AMBESE A
FEFREIEB T, VO LM AN AL v LU — /MR IR ED e, DLBEREAMU S A
11O ZFffds.

3.17 UART
PR R 2 AN UART #:0. 3HF LIN EMAThAE. & 1SO7816 Fie £, UART
C S B B K T 5 7. 6 fir. 7 fir. 8 fir. O frAlfiiE.

3.18 I2C
AP IR 1A 12C 0, RENS TAE T2 ERGUEMEE, SERFARAEA R AR
12C # 1 3CRE 7 78k 10 £ T4k

3.19 SPI
AFE i AR 1A SPI#0. SPI#: O7EMELERUT, AIRCE Al 1 ~ 32 fi7. F Al

DS_MM32F0020_ver1.01
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KR 24 Mbps, MR KEZ 12 Mbps.

3.20 12S

AP R 1A 128 #H, 5 SPI LA =AME, SCRPECTLIRGE (DU FHLEEE
B LR EBAESNERIE, KRB TH FERRE AL, BB R i R br &
(EFIMAL) A R SRR I AR (UL

8 i W] Y FELRVE T4 A%, LUK BRS 0 (K35 URFE A% (8KHz B 192KHZ)

Ktk AnT DL 16 7. 24 fral 3247, Hdi il &y 16 iz (16 Az & i) =32 41 (16
fi 24 f7. 32 S EdEmD .

3.21 ADC

PR 1A 12 ARV TR st (ADC) , AT ADC A EREIE £k 8 4, AL
IR REARE AR R . ARREEAT, BT 2k i — A
R e e

BAUE 1740 Dy B o VF A RS WA — PR BT P I8 T, B AL (5 5t TUE Y
BRI, 4 A

EHE FH B 28 (TIMX) Rl s ) i 28 7= AR I ek, AT RA 0 9 6 1) ADC i 2
TR FF REAE ADC et SR F) 20

3.22 CRC

CRC (B ITARKES) THER T —AEE 0 2 AR A4, N—A 32 8 57
4:—/~ CRC fi%. ERZIIMH T, 3T CRC B AR T 5 iE S A4 S s 77 i it — Eob .
7E EN/IEC60335-1 Rt VLA, Bt 7 —FrRrdll NAA A7 a4 R 0 B, CRC iH5L
FAIGR] DU T SER T BRI 2 4, I S TR BE A AR BOZ IR A I P2 A I 2 4 X L

3.23 SWD
Wik Arm SRAEFI L AT IR 3% 0 (SW-DP) .

DS_MM32F0020_ver1.01
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e
&
EF
[

AN

51 ke X & E

THe

41 SIS AE

PA11 [_|1 ®
PA12 [ 2
PA3 [ 3
PA1O-NRST [_| 4
PBO-OSC_IN [_| 5
PB1-OSC_ OUT [ 6
vss [ 7
PA1 []s
vboD [ 9
PAO [_] 10

20

19

18

17

16

15

14

13

12

11

PA2

PA15

PA13

PA14-BOOTO

PA9

PA8

PA7

PAG6

PA5

PA4

& 4-1 TSSOP20 5| 14> 15
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DyRe iR
4.2  SlfENE
* 4-1 5| JHw X
Pin ID /O level | Main Additional
(1) - -
QFNZ0 | TSSOP20 Name Type @ function Multiplex function function
PAT0
1 4 NRaT 1o TC PA10 UART1_TX -
PBO
2 5 0SCUIN 1o TC PBO - ADC1_VIN[1]
PB1
3 6 ose out | VO TC PB1 - ADC1_VIN[O]
4 7 VSS s ; VSS - -
SPI_MISO/I2S_MCK
5 8 PA1 1o TC PA1 UART2_TX -
12C_SDA
6 9 VDD s - VDD - -
SPI_NSS/I2S_WS
oA UART1_RX
7 10 e 1o TC PAO TIM1_CH3N -
12C_SCL
TIM3_CH3
TIM1_BKIN
8 11 PA4 1o TC PA4 20 SDA -
SPI_SCK/I2S_CK
9 12 PAS5 Te TC PAS5 >C Sot -
SPI_MOSI/I2S_SD
TIM1_CH1
10 13 PAG 1o TC PAG TN CHIN -
TIMI_CH3
SPI_MISO/I2S_MCK
TIM1_CH1N
11 14 PA7 1o TC PA7 TIM1_CH2N ADC1_VIN[7]
MCO
TIM1_CH4
SPI_SCK/I2S_CK
12 15 PA8 Te TC PA8 TIM1_CH2 -
TIM3_CH1
SPI_MOSI/12S_SD
TIM1_CH2N
13 16 PA9 Te TC PA9 TMT o -
TIM14_CH1
SWDCLK
TIM1_CH3
14 17 B%A(;'?'O 110 TC PA14 TIM1_CH2 -
SPI_MISO/I2S_MCK
UART1_TX
SWDIO
UART1_RX
15 18 PA13 1o TC PA13 UARTZ R -
12C_SCL
SPI_NSS/I2S_WS
16 19 PA15 o TC PA15 TIM1_CH3N ADC1_VIN[6]
TIM3_CH3
TIM1_CH2N
17 20 PA2 1o TC PA2 s ADC1_VIN[5]
TIM1_CH2
18 1 PA11 1o TC PA11 TIM14_CH1 ADC1_VIN[4]
TIM3 CH1
19 2 PA12 o TC PA12 UART1_TX ADC1_VIN[3]
20 3 PA3 1o TC PA3 UART1_RX ADC1_VIN[2]

1. I=fA, O=fith, S=rH HZ=mH

2. TC: Hr#E 10, #HiN{E5 it vDD HJE

DS_MM32F0020_ver1.01
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43 SFIHEH
% 4-2 PA ui [ ThEe E ] AFO-AF4
Pin AF0 AF1 AF2 AF3 AF4
PAO SPI_NSS/I2S_WS UART1_RX TIM1_CH3N I2C_SCL TIM3_CH3
PA1 SPI_MISO/I2S_MCK - UART2_TX I2C_SDA -
PA2 - - TIM1_CH2N - TIM3_CH2
PA3 - UART1_RX - - -
PA4 - - TIM1_BKIN I2C_SDA -
PA5 SPI_SCK/I2S_CK - - I2C_SCL -
PAB SPI_MOSI/I2S_SD TIM1_CH1 TIM1_CH1N - TIM1_CH3
PA7 SPI_MISO/I2S_MCK | TIM1_CH1N TIM1_CH2N MCO TIM1_CH4
PA8 SPI_SCK/I2S_CK TIM1_CH2 - - TIM3_CH1
PA9 SPI_MOSI/I2S_SD TIM1_CH2N TIM1_CH1 TIM14_CH1 -
PA10 - UART1_TX - - -
PA11 - - TIM1_CH2 TIM14_CH1 TIM3_CH1
PA12 - UART1_TX - - -
PA13 SWDIO UART1_RX UART2_RX I2C_SCL -
PA14 SWDCLK TIM1_CH3 TIM1_CH2 SPI_MISO/I2S_MCK UART1_TX
PA15 SPI_NSS/I2S_WS TIM1_CH3N - - TIM3_CH3

DS_MM32F0020_ver1.01
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Thae g

* 4-3 PB i 1 Zhae & H AFO-AF4

Pin

AF0

AF1

AF2

AF3

AF4

PBO

PB1

DS_MM32F0020_ver1.01
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A

5 S,

T

51 WA
FRARHEI B, BT A BA VSS R,

511 HAFHEE
T 51 S o 1 7 B R T B-1s

296610

Kl 5-1 51 B SR & A

512 5|H#mANBE
BI FE_E465 LI (0 807 SR T B 5-2.

(ﬁm
m%)
j;: -

5-2 51 A U

814593
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51.3 ftEHFE
B 2R T R 5-3.

Logic
Circuit

Core logic
[CPU, digital
circuits &
memary)

VDD
T WioD -
[ Regulator :
1] B
Output g
£ = 100 nF —— General [ 5
+ 1= 47uF [ 10 ports o Input !
WES I
[
- L.
VDD
I VDDA l::l
10nF 41 I.F J— ADC

WEBA

.| Analog circuits
| [Oscillators, PLL

etc.)

1.

514 HREZENE

K 5-3 % @

A= i VDD 1 VDDA fE$t35E F#8i%#:3] VDD 5], VSS 1 VSSA #BiER:3] VSS 5.

S _E B Fe A B s T 544,

oo

Woo
-

LO

=
L

5.2

Kl 5-4 HLILHAEN R T %

g3t KB E
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% 5-1 MR

INPESRAF ERBEAT IR “ X iR KBUE” FIR (R 5-1. & 5-2) e miifE, wIRe
S FEA MR AR . X R R4 R AR 2 ORI, IR A ROWRAE B2 N AR R
INREVEBRAETCIR . S 0F KI TARE B OB AT T RO SRR T Sk

Symbol Description Minimum Maximum Unit
Voo Vssy External main supply voltag1e (including Vopa and 03 58
Vssa) (D v
Vin @) Input voltage on other pins Vss-0.3 Vbp+0.3

% 5-2 HREE

1. FrAREIE (Vop) MHL (Vss) 5L AH

RAGER BN RPN MR RS L.
2. BAURZGENE VIN FIRKME. ARRVFRRKEANBRERER, H2 ML,

Symbol Description Maximum Unit
lvoovopa () Total current through Vop/Vppa power pins (supply current) () +60
lvssivssa () Total current through Vss/Vssa ground pins (outflow current) (1) -60
Output sink current on any 1/0O and control pins +25
lio Output current on any I/O and control pins -25 mA
NRST pin injection current 5
IIng(Piny DB) .
HSE OSC_IN pin injection current 5
Slinueiny @ Other pins injection current 4) +25
1. ERVVEENA, a3 0iE (Voo) MM (Vss) IS 2RSS B .
2. BCRRHFELAUER A E A 11O A5
3. RIANEANHEFRE T BERAUERE .
4. 2 Vin> Vopa B, £/ IERTFEANBERG; 4 VIN< Vss B, /A RAVENHBT. A5 Bl
lINJ(PINY o
5. MM NFEFEENBRE, Zhnoeny B RME ST 1E RVEN IR A E N B (B
B MLEXHEZ A,
53  LE&KM
5.3.1 BAITE%M
* 5-3 WM LR
Symbol Parameter Conditions Min. Typ. Max. Unit
fHcLk Internal AHB clock frequency - - - 48 MHz
frcLki Internal APB1 clock frequency - - - 48
VbD Digital circuit operating voltage - 2.0 3.3 5.5
VoDA A(nF?(Ia?f%?r;:gL:::: ;i)segett;nrgr\]/tzlézg)je Must be the same as 25 3.3 55 v
Analog circuit operating voltage Voo () 20 i 25
(Performance is not guaranteed)
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H R

Symbol Parameter Conditions Min. Typ. Max. Unit
Power dissipation TSSOP20 _ _ 270
Pb Temperature: Ta= 85°C (@) mw
or: Ta= 105°C (2) QFN20 - - 196
Ambient temperature (industrial ) 40 ) 85 oC
Ta level)

Ambient temperature (extended

industrial level) ] 40 ) 105 c
Junction temperature ) 40 i 105 oC
(industrial level)
T Junction temperature ©)
perature - -40 - 125 °C

(extended industrial level)
1. EBUEFFHFRF IRy Voo 1 Vopa i, 7E B HURTIE S #AE#IE], Vop A1 Vopa Z (8] % T
A 300 mV 250,

2. MR TABAR, RE Ty Tomao WAV E K Po £
3. EBURMZDRFEEAPRE T, RE ToANEE Tomax, Ta ATEAY & 2 AN

5.3.2 _LHMEBERNFTESRE
Frh s S BURIE T 5-3 — 0 T/E &0 F IR e

% 5-4 AR BN TIESF

Symbol Conditions Min. Typ. Max. Unit
Vpp rise time tr 1 - L
tvbp us
Vop fall time tf 400 - L
Vi@ Power-down threshold voltage - 0 - mV

1. HGEWERE, AEE P
2. R B SR Voo B AR B LU BOR B 6 M e BB B R REAS HH SlE R  S
3. NGRS R TS BHL, R EHRFREEM OV ITE.

K 5-5 b GHHEIE

5.3.3 AREALMEIRZHBSA
TR B AU AR % 5-3 B IR TR L TR Voo (L HUE TR .
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H R

% 5-5 P RS AL R B R

Symbol Parameter Condition Min. @ Typ. Max. @ | Unit
PLS[3:0]=0001 (Rising edge) 1.84 2.04 2.24
PLS[3:0]=0001 (Falling edge) 1.71 1.90 2.09
PLS[3:0]=0010 (Rising edge) 2.10 2.33 2.56
PLS[3:0]=0010 (Falling edge) 1.96 2.18 2.40
PLS[3:0]=0011 (Rising edge) 2.36 2.62 2.88
PLS[3:0]=0011 (Falling edge) 2.21 2.46 2.71
PLS[3:0]=0100 (Rising edge) 2.62 2.91 3.20
PLS[3:0]=0100 (Falling edge) | 2.46 2.73 3.00
Level PLS[3:0]=0101 (Rising edge) 2.87 3.19 3.51
selection of | PLS[3:0]=0101 (Falling edge) 2.73 3.03 3.33

VPvD programmable \%
voltage PLS[3:0]=0110 (Rising edge) 3.15 3.50 3.85
detectors PLS[3:0]=0110 (Falling edge) | 2.99 3.32 3.65
PLS[3:0]=0111 (Rising edge) 3.40 3.78 4.16
PLS[3:0]=0111 (Falling edge) 3.22 3.58 3.94
PLS[3:0]=1000 (Rising edge) 3.70 4.1 452
PLS[3:0]=1000 (Falling edge) 3.46 3.84 4.22
PLS[3:0]=1001 (Rising edge) 3.96 4.40 4.84
PLS[3:0]=1001 (Falling edge) 3.74 4.15 457
PLS[3:0]=1010 (Rising edge) 4.19 4.65 5.12
PLS[3:0]=1010 (Falling edge) 4.01 4.45 4.90
Power-on
Vpor/poR (1) reset - - 1.65 - V
threshold
Vhyst POR hysPtErF;sis ) i 40 i mv
TrsTTEMPO @) dﬁreastiec:n - - 25 - ms

*5-6 NEMZHAE

1. PR RE T ORIE 2 SN EUE VeoriPDR-
2. HIHRIE, AEE .
3. HIZEETHESH

W BEATIFELIN (R & T N B (POR &A1) B - R AR — A 10 BEL 1IN %

534 HWEWZSEHE
FERAL RIS HORKIET 5-3 51 H IR EHERE FA Voo £EH i E Tt E .

Symbol Parameter Conditions Min. Typ. Max. Unit
Built-in voltage -40°C < Ta<
VREFINT reference 105°C ) 12 ) v
ADC sampling time
Ts wrefint () | when readout build-in - - 11.8 - us
voltage reference

1. SRS R I )i I S P ) 2 AR AR 2
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www.mm32mcu.com



http://www.mm32mcu.com/
file:///D:/Work/MindMotion/NPIs/MT3270%20-%20F3270%20&amp;%20SPIN3270/Docs/DS/V1.01/DS_MM32F3270_V1.01_SC.docx%23_bookmark78

5.3.5 ftEHRERE

HLHFE R Z SN R L AR r, XKESHMHE R QR TERE. BERE. 1/0

SRR P2 BRI E . TARAR . VO MBI AL A . R P A0 A7 i 2 vh i 7 B DA

FARAT RS A

ANy P A AT T I IR FEI A, R BT — BRI AR

LY TH 6

TS i) 38 Ab T T B 5 A

o FTEM VO FIHHEAL TGN, HEES —NEEAHBF E—Voo 8l Vss (EHED .

o JAHIISMEERAL TR HPRAS, BRAER BB .

o  Flash f#f# &% HD7 F I A1 4 2 fuok FIAE (0 ~ 24 MHz I O NSRS, 24 ~
48MHz Ity 1 ANEERE D

o IRATIHINREIE . MFFRAMEET: fucik = freike

e TR TR D) B 0 50 B B I iR 2R 2 S BT B

TRPGHISE, RAKIER 5-3 5 I AL A Voo Bt S NI .

R 5-7 I AT RET A LR R AR

Typical Typical
Symbol | Parameters | Condition fH|-(|:LK All peripherals enabled All peripherals disabled Unit
(Hz) 1 400c | 250c | 85°c | 105°C | -a0°c | 25°c | 85°c | 105°C
48M 542 | 533 | 533 | 533 | 431 | 423 | 422 | 4.23
24M 374 | 364 | 362 | 363 | 3.17 | 3.08 | 3.07 | 3.08
8M 1.38 | 1.37 | 1.41 1.43 124 | 123 | 1.26 | 1.28
Supply Internal 4M 141 | 134 | 113 | 1.09 1.11 141 | 1.34 | 113
Iop current in clock mA
1M 061 | 059 | 062 | 064 | 055 | 053 | 0.57 | 0.58
500K | 0.48 | 045 | 047 | 050 | 045 | 0.42 | 046 | 047
125K | 0.38 | 0.35 | 0.38 | 0.40 | 037 | 035 | 0.37 | 0.39

%R 5-8 MEARAR T R L2 L3R03 #E

Symbol | Parameters

Typical Typical
eripherals enabled All peripherals disabled Unit

-40°C | 25°C | 85°C | 105°C | -40°C | 25°C | 85°C | 105°C

fueLk Al
(Hz)

Condition

Supply
Ipp current in
Sleep mode

48M 2.84 2.74 2.71 2.70 1.73 1.62 1.60 1.60
Internal 24M 1.89 1.78 1.76 1.75 1.33 1.22 1.20 1.20
clock mA
source 8M 1.22 1.1 1.10 1.10 1.03 0.93 0.91 0.91

1M 1.47 141 | 0.78 0.79 0.45 | 0.37 | 0.39 0.40
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Typical Typical
Symbol | Parameters | Condition f(l-:-(I:L;( All peripherals enabled All peripherals disabled Unit
z -40°C | 25°C | 85°C | 105°C | -40°C | 25°C | 85°C | 105°C
2M 0.94 0.87 | 0.92 0.94 0.42 0.34 | 0.36 0.37
1™ 0.61 0.59 | 0.63 0.65 0.57 0.55 | 0.59 0.61
500K 0.48 0.46 | 0.49 0.51 0.46 0.44 | 047 0.49
125K 0.38 0.36 | 0.39 0.40 0.38 0.35 | 0.38 0.40
R 5-9 (AR T iy SRR iR K L v A (D
Typical Maximum
Symbol Parameter Conditions Unit
25°C 25°C -40~105°C
Supply currentin | Enter Stop mode after reset,
Stop mode Vpp=3.3V 56.3 69 145
Supply currentin | Enter Deep Stop mode after
Ioox Deep Stop mode reset, Vpp=3.3V 1.3 2.9 64 bA
Supply current in .
Standby mode IWDG disabled 0.27 1.2 25

1. O REIEEILIIA .

N ESMETRHAE
WEAM A ETE MY TR R, MCU B TR
o A VO I ERAE T A AR, JEEES] RSP E—Vop B Vss (EHEHD -
o TAMIAMBLHRAL T ORPPIRAS, BRARKS AV .
o SHAUE R I E B RH AT AR

— RHIFTA S A B

- RUFJE — Ao i
o IABEREA VDD P Hi k% AF AT 5-3,

% 5-10 A B AN R T AE O

Symbol Parameter Bus Typical Unit

CRC 0.45

GPIOA AHB 0.23

GPIOB 0.25

TIM1 3.91

TIM14 1.14

Iop SPI1 2.91 UA/MHz

UART1 APB1 2.70

SYSCFG 0.06

MCUDBG 0.04

EXTI 0.60

ADC 2.28
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Symbol Parameter Bus Typical Unit
TIM3 2.03
UART2 2.63
IWDG 0.35
12C1 3.25
WWDG 0.15

1. fHclk = 48MHz, fape1 = fHoik, B MNYMERITR R BONERAE .

AN Tl A 2K, 2 R P B ]
RS M RN R AE A BRI Bl HSI B MR B A o 0 AN P PRI B AR A
AT A E AR T A -

o EHLERAFHUELE: I PR IR Y 4
o MR R: A il 2 N MR SIS T 5 P £ S e BT A 18 ) 2 {6 FH 2 S5 P2 A0 4
HUERAT &R 5-3 il ] TAR R AN &5 2.

R 5-11 IR ThAEAR 2 e FE A (1]

Symbol Parameter Conditions Typical | Unit
twusLEEP Wake urp:]:’rgén Sleep System clock is HSI 3 cycles
Wake up from Stop
twusTor mode (regulator is in System clock is HSI 11 us
Run mode)
Wake up from Deep
twubeepstop | Stop mode (regulator System clock is HSI 14 us
is in low power mode)
twusTDBY Wake upr;rcc))c;r; Standby PWR->CR[15:14] = 0x1 419 us
twustosy | VaKe UP ;\rgég Standby | bR >CR[15:14]= 0x2 | 366 us
twusrosy | e UP from SIandbY | pywr »CR[15:14] = 0x3 | 392 us

5.3.6  AMERETBRIEFE

R B AR IR G YR A H R S P e
TR P RS GRS R A AR RIS, PRI AN L AT A i
TAEZAT

R 512wl AN I R

Symbol Parameter Condition Min. Typ. Max. Unit
User external clock
fHsE_ext source frequency () ) ) 8 32 MHz
Vhsen OSC_IN input high level ) 0.7Voo ) Vob v

voltage
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Symbol Parameter Condition Min. Typ. Max. Unit
OSC_IN input low level

VHSEL voltage - Vss - 0.3Vbp \Y,
OSC_IN high or low time

tw(HSE) - I%) wi - 15 - - ns

1. A RIE, AEE K.

VHSEH
90%

10%
VHSEL

fHSE_ext

4’:'7 —

External clock source OSC_IN

5-6 AT e I B K A2 AL F ]

A P — A A B R VR AR T A I R AN R B

EHEAME B (HSE)  RLMER —A 4 ~ 24MHz 1) 5 /P 1R 2844 BRIFI 4R 5 45 77 A
AT e (A B AR T R R R A i SRS T A, R SR R VAL A5 2 1Y
SR FERN I, SR AR AN G L A A AU AT BE M FE T IR 4 00 51 B, DAUE/ N R AN
A BN R E R AR AR ISR S TEA S B IR B RESE) L, WA
AT

#* 5-13 HSE ik a4t D@

Symbol Parameter Conditions Min. Typ. Max. Unit
‘ Oscillator 2.0V<Vpp<3.6V 4 8 12 MHz
OSC_IN
- frequency 3.0V<Vpp<5.5V 8 16 24 | MHz
Feedback
Re resistor ) ) ) 1000 B} kQ
Supportcrystal | fosc v =24MHz, Vop=3V - - 50 Q
serial
ESR impedance
(CL1CL2® is fosc_INn =12MHz, Vbp=2V - - 120 Q
16pF)
fosc_in =24MHz, ESR=30
HSE current - ’
2 - Vop = 3.3V, CL1CL2 @ is - 1.5 - mA
consumption 20pF

DS_MM32F0020_ver1.01

www.mm32mcu.com

27


http://www.mm32mcu.com/

Symbol Parameter Conditions Min. Typ. Max. Unit
Oscillator
gm transconductan Start up - 9 - mA/N
ce
tsu Hsg) ©) Startup time Vop is stable - 3 - ms

1. IR IR S H B R RS R 2 I R 4

2. HZGEIHEEH.

3. KT Cu Ml Cro, BUWATHE RN AmmPR RN (MAE DY) 5pF ~ 25pF Z A%
AR, HHOERFA RS ASOEIRA . 0% Cl M Cro HAMFSH. S s]dE s
LA Cu1 1l Cro R ATH G4 BB A IS 8. £k Clu 1 Cz B, PCB il MCU 5l I %5
PINZHE RN (7] NG A0 51 -5 PCB AR 1 H1%5 4% 10pF i) .

4. ARGHEARA Re HIBEAR, RSG5 T LA IBE G IR PR 55 (8 6 T A 0 1) R (AR, X R EASR
NP AR B Sk R A T AR . (ER, W MCU 2 R FTETR S I IR AT, it
I REEXANSHHER L.

5.  tsumse REINNTE], RMNHAERE HSE FFMhillE, HEZEAEFEN 8MHz k%X B A,
EABUA R —AARAER SRS EIRAF R, & n A S A I3 1A F T AR R

E frise

8MHz Amplifier

resonator

*In the sample, R, =5100

& 5-7 {i ] 8MHz {44 1ty B 7Y 5 F

5.3.7 AERE BRI
e R 2 R 0 P PRSI P 0k ol R 4 A8 R A A

BEAL (HS) RF=R

F 5-14 HSI R #FrE @)

Symbol Parameter Conditions Min Typ. Max. Unit
fHsi Frequency - - 8 - MHz
ACC HSI oscillator Ta =-40°C~ 105°C -25 - +2.5 %
HSi deviation Ta = 25°C 1 _ +1 %
HSI oscillator
Tstab(Hsl) startup time - - - 20 us
HSI oscillator power
looHsi) consumptign ) ) 80 ) WA
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1. Vob=3.3V, TA=-40°C~ 105°C, FRIE4:500 .
2. WMWAHRIE, AL

REAER (LSD R
#* 5-15 LS| ¥ a8 O

Symbol Parameter Conditions Min. Typ. Max. Unit
fLsi @ Frequency Ta=25°C 36 40 44 KHz
fLsi @ Frequency Ta = -40°C~ 105°C 20 40 70 KHz

LS| oscillator startup
(©)) - - -
tsu(Lsiy time 100 us
LS| oscillator power
(3) - - -
Iob(LsI) consumption 0.20 A

% 5-16 PLL @

1. Vob=3.3V, Ta=-40°C~ 105°C, FRIE4EAIT60T .
2. HZEEIHEEH.
3. BRI, AFEAEFE IR

5.3.8 PLL ¥t
PLL H)% BT foLe in A foLl_ out Z AR AN
A1

fPLL_IN fPLL_O ur

PLLDIV[2:0] + 1 _ PLLMUL[6:0] + 1
PLLMUL[6:0]. PLLDIV[2:0] & PLL {45553 St Al d 7 5528 1 73 A bt i o
TR 1 2 B0 8 P PR B A F P R R 08 A AR AR 2

Symbol Parameter Conditions Min. Typ. Max. Unit
fPLL_IN PLL input clock @ - 4 8 24 MHz
PLL input clock duty } . 0

DpLL N cycle 20 80 %
fuco VCO output clock - 80 - 200 MHz
frLL_ouT PLL output clock - 40 _ 100 MHz

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

1. B RIE, AEAF .
2. MRS PLL AR B A A IR B A0 R BORPRIE feLe_out AET Fo v % T FELA -

5.3.9 gt
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LSRR
% 5-17 Flash {74 245t

Symbol Parameter Conditions Min. Typ. Max. Unit
16-bit
tprog programming - 131.5 - 154.5 us
time
Page (1024
{ERASE bytes) erase time ) 4 ) 6 ms
tme Mass erase time - 30 - 40 ms
Read mode
25MHz - - 12 mA
Iop Supply current Write mode - - 1.2 mA
Erase mode - - 0.6 mA

% 5-18 Flash f7{ifi & 7 i A GRAF IR (D@

Symbol Parameter | Conditions Min. Typ. Max. Unit
NEND Endurance - 100000 - - Cycles
Ta=105°C 10 - -
Data _ aro
Tor retention Ta=85°C 20 - - Years
Ta=25°C 100 - -

5.3.10 EMC ¢t
BB DN AR AE 7 i B £ 5 VA I SRR RE AT TR

IhAktE EMS CFRREESURYE)

IBAT A RS AR GBI VO 35 LA 2 AN LEDD » BRE S getiin 1 i e s

TIREH P AEAR, LED INERER 18R 0072 4

o EIH(ESD) CIEF RIS FEINBIFTA A5, BERIRAEThR TR, &R
4 |EC 61000-4-2 Frift.

e FTB: i#id—1 100 pF %A VDD Al VSS Jitiin— & PokBi 2 s (IE5) , HE
RAEDIRMETH. 1ZWAFT 5 IEC 1000-4-4 brift.

R AL UAE RGWRE IEHRAE . RSE Ry T F &

% 5-19 EMS 54

Symbol Parameter Conditions Level/Type

Vbp = 3.3V, Ta= +25°C,
froLk = 48MHz. Conforming 2A

to IEC61000-4-2
Fast transient voltage burst limits

—_ —_ o
to be applied through 100 pF on Voo = 3.3V, Ta=+25 C_’
VEEFT VDD and VSS pins to induce a fHcLk = 48MHz. Conforming 2A

to IEC61000-4-4

Voltage limit applied to any I/O pin,

VFesD resulting in malfunction

functional disturbance
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% 5-20 ESD & LU #514

BT AT SER 4 DL S e P ) 1

FE SRS T EMC (ISP REANIL AL, J2 700020 (ST BR B R REAT RO . SISTE RO, Y
EMC HEft 15 S AT LR B S BIAR S, DAL, SO P X BESEAT EMC HRAL, JF
HEAT 5 EMC 4 5 HUEN .

AR

SR TRRL AUL A R B R

o BEBORMIREF A

o AR

o SEEEEURBROR (bR

R W WHIRM CEAMIEAAFEFF B gnin) , WLl A TR/ NRST E5IA—
RO e S i I/NS = 9 R 19K R T

FEEAT ESD M, AT LAAEE H TR A e s BRI AR A b, A B A a1
M7, BRAF A 7 BN R LA 1R AR A TR S R

5.3.11 ThfgtE EMS (RS EUBE)

BT AN (ESD, LUD , AR ERNEJTE, XS A7 s B ke e
F1 Fi BB T T PR R E

Fre g (ESD)

FF LR, C— AN IE R bk 2R 5 TR) RS — b 5 — S SR ikt Tt I 20 B R B B A 51 AL
FERB RN BB S EME R (3 fy x (n+ 1) fEi s i) o XA &
JEDEC JS-001-2017/002-2018 #5iff .

B

AT VERBIERE, A 6 AMFES BT 2 A EAMY B S HBIINIL

o CNTAEUESIA, FROEIERRK G .

o MERAMIAL HHATECEM VO S EEARBR . XA A EIAIJESD78E £
L AR B AR

XA M7 EIAIJESD78E IC latch-up Arif .

Symbol

Parameter Conditions Maximum | Unit

VESD(HBM)

Ta = 25°C, conforming
to ESDA/JEDEC JS- +6000 \Y
001-2017

Electrostatic discharge voltage
(Human body model)
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Symbol Parameter Conditions Maximum | Unit

Electrostatic discharge voltage Ta = 25°C, conforming

VESD(CDM) ; : to ESDA/JEDEC JS- +2000 \Y
(Charging device model) 002-2018
} Ta =105°C, conforming
ILu Latch-up current to JESD78E +300 mA
5.3.12 1/O %5 D4t
18 PR NV LR R
BRAERR IV, FRIMKSEEIRE 5-3 MAMIMERE], Fram 110 b # e s
CMOS.
* 5-21 1/O F Rk
Symbol Parameter Conditions Minimum Typical Maximum | Unit
Vi Low level input voltage Vop = 3.3V - - 0.8 Vv
ViL Low level input voltage Vop = 5V - - 0.3 * Vbp \Y
VIH High level input voltage Vop = 3.3V 2.0 - - \%
VIH High level input voltage Vop = 5V 0.7 * Vop - - Vv
Vhy Schmitt trigger hysteresis (V Vpp = 3.3V 0.1 * Vop 0.50 - \%
Vhy Schmitt trigger hysteresis () Vpp = 5V 0.1* Vop 0.60 - \%
likg Input leakage current @) Vpp = 3.3V -1 - 1 pA
likg Input leakage current @) Vpp = 5V -1 - 1 pA
Weak pull-up equivalent _ _
Rpu resistor 3 Vop = 3.3V, VIN= Vss 50 60 75 kQ
Weak pull-up equivalent _ _
Rpu resistor 3 Vobp =5V, VIN= Vss 50 60 75 kQ
Weak pull-down equivalent _ _
RprD resistor 3 Vop = 3.3V, ViN= VoD 50 60 75 kQ
Weak pull-down equivalent _ _
RprD resistor ) Vbp =5V, ViN=VbD 50 60 75 kQ
Cio I/0 pin capacitance - - - 10 pF

1. HZRaiPaE N, AEE .
2. WRAEAHAR SR Bt AL, U PR AT RE T RO AR
3. LRAITFHIHLBHZ poly HiFH.

4 4 IR B EL O

GPIO G F i N/ v 1) 7T LAMRWSCE HE 220k £20mA HLiAL.

FEF PRI, 1O TRV H H A R E SRS FL IR AN BERR I 3 5-1 45 Hh 1 48 0 $5 K40 e 1

e JIPH /O % E M Voo E3REXAHL A, ik MCU £ Vop L3REUH B Kig /T HR,
AN RE I 4t e R ATE (i Ivops

o FTH 1O Ui FIRUSHE A Vss Bt RS AL, n b MCU 7E Vss Bt H i Kig 47
T, ABEREIE AN R BE A Ivss,
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i B R

KR vl i, NRYH RSB0 4 AR SEIE E A VDD e )RR AR 5-3 B E 1
B, FrE M /O i D ER &% CMOS .

# 5-22 %t B R AR
MODE[1:0] Symbol Parameter Conditions Minimum | Typical | Maximum | Unit
VoL (" Output low v'oltage llo|= 6mA. - 0.16 -
Von @ O“J&i‘;gégh VDD=3.3V . 3.11 .
» VoL (@) Outgut low v.oltage llio|= 8mA. - 0.2 0.4
Vo @3) Li/tcl;’lltletlgégh VDD=3.3V 24 3.05 .
VoL 20) Output low v.oltage llio]=20mA. - 0.57 -
Vor 23 OLi/tcE)IltJ;;elzgh VDD=3.3V . 262 .
VoL Output low v.oltage llio]= 6mA. - 0.31 - v
Vor @ Output high VDD=3.3V - 2.93 .
10 voltage
VoL (M@®) Output low v.oltage llio]= 8mA, - 0.42 -
Vo @3) O%Ltj;gégh VDD=3.3V - 2.79 -
VoL Output low v.oltage llio]= 6mA, - 0.31 -
N Vor @ Otcg?;;égh VDD=3.3V . 293 .
VoL (WG Output low v.oltage llio]= 8mA. - 0.42 -
Vor 23 Oli/tg?;;égh VDD=3.3V . 279 .
1. ERRBHHR o DAURZIEIER P4 BN R AUE [, [FIE o LA (BTA 110 A

PERIRED ARk vss.
2. SRR o LAURZGHIER R4 B g R KBUEE, FIER o MR IR 110 B

PEHID ARe voo.
3. HZGEIHEH.

N AT R
o N S AR R A s SO UL A T T A R s e
BRARRF LT, 2RI 1 2 HOR PR R FE A L L IR AT 45 3R 6-3 ISR AH I AR 31

% 5-23 /0 st D@E)

SPEED[1:0] | Symbol Parameter Conditions | Minimum | Typical | Maximum | Unit
tf(10)out Output fall time 3.34 4.7 9.27 ns
" tr(o)out Output rise time 3.34 5.1 9.27 ns
10 tr10)out Output fall time CL = 50pF 5.91 10.0 17.0 ns
tr(1ojout Output rise time VDD=3.3V 5.91 9.6 17.0 ns
01 tf(10)out Output fall time 6.06 10.4 17.4 ns
trao)out Output rise time 6.06 9.9 17.4 ns
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1. /O ¥t FUFE B AT LUEIT MODEX[1: 0] ieE . 2 WA A% F M A% GPIO i Nt & 27 77
AU o

2. IRKHINEAERE 5-8 thiE L.

3. HEIMRIE, AEAE M.

90% 10%

External output

load is 50pF  tr (10)out k—>: "—’i tf (10)out
|

< T >

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

5-8 1/0 A

5.3.13 NRST 3| 4
NRST & i N JRZh 6 ] CMOS T2, T s T — AN REEWIFi Ehb i, RPU.

BrRARRe T, SRS RS HOR AR IR AT VDD i LR T &K 5-3 IR AF IS

#,
% 5-24 NRST 5| ki
Symbol Parameter Conditions | Min. Typ. Max. Unit

ViLnrsT) (D NRST input low voltage VDD=3.3V - - 1.4 \Y,
ViHNRsT) (D NRST input high voltage VDD=3.3V 2.0 - - \Y,

NRST Schmitt trigger _
Vhys(NRST) voltage hysteresis VDD=3.3V - 0.6 - \

Weak pull-up equivalent _
Rpu resistor VIN= Vss 50 60 75 kQ
VENRsT) (1) NRST input filtered pulse - - - 0.5 us
VNF(NRsT) (D | NRST input not filtered pulse - 0.7 - - us

1. B RIE, AR .
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VoD

(1)
External reset circui}o

v “Voo
’I
," gloom \NRST® Reu

r Internal reset
L Filter —|>c—>

Pld

0.1pF

-
P e N
\

L Y

= = ,
’I
AN ’,
~ -
\~~-_-—"

5-9 # LK) NRST 5| {4
1. BN RANTHiEAEEN.
2. A/ DSURIE NRST BB EA ST (K T 3£ 5-24 A AR K ViL inrsT) BAF, BN MCU A
[[EE DA

5.3.14 Timer &R 2845

TRYIH IS R RIE.

A RE N A RES G Lhge, SNIR. SR Er . PWM D BoRR TS,
Z: /N 5.3.12 110 3 14

% 5-25 TIMx @ #4%

Symbol Parameter Condition Minimum Maximum Unit
- 1 - tTIMxCLK
tres(TIM) Timer resolution FTIMKCLK =
48MHz 20.8 - ns
External clock - 0 -
fext frequency of fr — MHz
channel 1 to 4 ‘{'\é),(\jLHKZ 0 24
ResTim Timer resolution - - 16 bit
{COUNTER 16-bit counter - ! 65536 trmrcLK
period friMxcLK =
48MHz 0.0208 1365.3 gs
Maximum - - 65536*65536 | trimMxcLK
possible
tMAX_counT | counter value fr -
(TIM_PSC iyl - 89.5 s

adjustable)
TIM maximum
input frequency

fuoLk = fsyscLk/2 - 96 MHz

tMAX_IN
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1. BHRIE, AFEAPA K

5.3.15 @50

12C £ 0%
BrARES B, TRV SR IR, feoke HUEA VDD fLH B EfF &% 5-3
(A F I =15,

12C #EORFEhrdE 12C BEI, (HAWTIRE]: SDA Hl SCL A “H” KITIw5 I,
MECE N TT IR N, A2 S| HUEIAT VDD Z [l PMOS B e, (B IRAELE

12C #z RS T N ER, AN E A DIRE S M (SDA Il SCLY MIRFETERE, S Wb
¥ 5.3.12 /O i 4R

% 5-26 12C M

Standard 12C (" Fast mode 12C ("
Symbol Parameter Unit
Minimum Maximum Minimum Maximum
tw(scLL) SCL clock low time 8*trcLk - 8*trcLk - us
tw(SCLH) SCL clock high time 6*tPcLK - 6*tPcLK - us
tsu(spA) SDA setup time 2*trcLk - 2*tpcLK - ns
th(spa) SDA hold time 0® - 0@ 875 ©3) ns
tr(SDA) SDA anq SCL rising ) 1000 ) 300 ns
tr(scL) time
ti(SDA) SDA and SCL fall ) 300 ) 300 ns
tiscL) time
tva(par) ©) Data valid time - 6*tpcLk — 1 ) - 6*trcLk - 0.3 ) | ps
Data valid
(6) - * 1@ - * - “4)
tvd(ACK) acknowledge time 6*trcLk — 1 6*trcLk - 0.3 us
Start condition hold . N
th(sTA) ti 8*trcLk - 8*trcLk - us
ime
tsu(sTA) Start cort1idn|]t ;On setup 6*trcLk - 6*trcLk - us
tsusTO) Stop cor:idnl]t;on setup 6*trcLk - 6*trcLk - us
Time from Stop
tw(sTO:STA) condition to Start 5*tpcLk - 5*tpcLk - us
condition (bus idle)
Capacitive load of
Co cach bus 4.7 - 1.2 - pF

B BTHRIE, ANTEA =il

2. NIKFIRRERLIR 12C MBI, feeke LUK T 3MHz. NIAFIPER 12C iR K Hi%,
freka WATK T 12MHz.

3. f£ SDA # A\ 0.3Vop % 0.7Vop FIAHE L 2 HT, #ifk SCL £ T FHT MR 0.3Vop AN,
HE: TS SCL FRENTI4EHI 4, RIS SCL M4 & H~F (Vop) % 0.3Vop (1)
Nt R RAR N SDA Feffeiixd T SCL HIEIR «

4. hRvERE AT EGE AR 2 B K thispa) AT BLSE 3.45 us A1 0.9 us, {HAAZIEL tvdpaT)BR tvacack) HI AR

fEN— AR, A EEAE K SCL 55 R HLT A (twescLy) 7406 2505 2 B e KA -

AR BN IE T SCL,  WIHCHE £ RSO B 2 T A 25T 32 S7 BN ) 22 BT AT 28

-
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5. tvdoaT) = )\ SCL LOW %I SDA i i 304815 5 1 [A]
6. tvdack) = M SCL LOW ZI| SDA it #1iME 5 i 1]

4.7KQ

4.7KQ

100Q

[e
12C BUS ~|:
[e

100Q

70%
30%

tsu cspa)

*+ SDA

«+SCL

70%
30%

tw seLw

9" clock

[ Iy

Kl 5-10 12C S 2R3 il A L i (O

% 5-27 SPI it @

1. MELAEET CMOS #-F: 0.3Voo 1 0.7Voo.

SPI # A%

BRARRE B, SRS IS EBOR A APASRIREE, froukx FFAT Voo it HLHLEFF &% 5-3 [

FATFMERE,

BN B E AT B (NSS. SCK. MOSI. MISO) [fIE s, S0/ 5.3.12

11O ity ¢

Symbol Parameter Conditions Minimum | Maximum | Unit
fsck SPI clock Master mode - 24 MH
z
1/te(sck) frequency Slave mode - 12
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Symbol Parameter Conditions Minimum | Maximum | Unit
trsck) SPI clock rise time | 034 cap1a50‘|)t:nce: C= i, 6 ns
trsck) SPI clock fall time | -0d capacitance: C = i, 6 ns

15pF

tsuinss) (1) NSS setup time Slave mode 10 - ns

thnss) (1 NSS hold time Slave mode 10 - ns

twsckn) (M SCK high time - te(sckyz-6 | tesckyz+6 | ns
tw(sckr) (1 SCK low time - te(sckyz- 6 | tesckye+6 | ns
Master mode, frcik =
su(Mi) i z, prescaler = 2, - ns
t M Data input setup 48MH | 2 15
time high speed mode
tsuesny M Slave mode 5 - ns
Master mode, fpcLk =
thour) () Data input hold 48MHz, prescaler = 2, 0 - ns
time high speed mode
thesty (1) Slave mode 5 - ns
Data output valid Master mode (after
(@] -
tv(mo) time enable edge) 15 ns
Data output valid Slave mode (after
(@] -
tvso) time enable edge) 15 ns
1. HZAIPERH.
2. IR/MERIR RSN 0 /INSA), B RAE R R TERASRAS B ) d K ]
3. m/MERR K RN TE], O E R N R HE 2 B T = RS 1 s R ]
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NSS inputx

/o

tsunss) | . to(sck) ——» . th(NssH—»}i
= [ CPHA= OI\\—/ \—/H o
S| CPOL=0— ' g \ | ‘ ‘
£ tw(scKH) | g ‘ ! i ‘ |
6 CPHA=0 _ | tw(scky) | | ! I | ‘
| v tv(so)+— 7th}s o) N L trsek) :'t_(jis(SO)
ta(so) I | | ! 1 tf(scK) |
MISO I - | |
OUTPUT { | MsBOUT X BIT6 OUT LSB OUT >>
tsu(sh - L
MOsI ><><><><><><>(>< ' MSBIN >< BIT1 IN >< LSB IN ><><><><><><><>(
INPUT ‘ : B
% th(st) »

5-11 SPI i} /7 WA AT CPHA = 0,

CPHASEL =1
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NSS input /'/7

SUNSS) L, ——tc(scK) ——») thiNss) ¢ ’li
! : | | | |
= [cPHA=t i , ' ! :‘3 { z
2 [cPOL=0— & 1! | A i l
£ tW(SCKH) J! ! ' I 1 :
S [cPHA =1 W(SCKL ! L ! |
0 |[CPOL= 1“7 ' | / !
| |
! tv | | tdi :
| SR —— thiso) +— 4558 dis(SO) 1

a(S0) —H——H—

|
!
]
1 1
I
| \ 1
1
1

MISO |
OUTPUT4<:>< MSE ,OUT >< BIT6 OUT ;>< LSB OUT >>

ves, XU weow 3 e ) e A

tsu(sh u—»'wth@l H;

429658

5-12 SPI it fF B MR AT CPHA =1, CPHASEL=1 @

1. WESKEET CMOS HF: 0.3Vop fl 0.7Vop.
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TR
High
NSS input T
I I
4 to(SCK—p ‘
S m ﬂ /L
=| cPoL =0 ! \ ‘ ! __
8 | | | | | |
8 Lo | | | [ :
5 ! | \ ‘ -—
®| CPHA =0 N ﬂ 4 H\f
cPOL = 1 o : ! : o
| I : I I :
| | | | | | |
CPHA =1 N ‘ ﬂ : N
|
~| cPoL =0 | ! | -— Y
é | | | | | |
S Lo | | | [ :
S| cPHA = 1 ' ‘ Vo :
Flome oo N’
CPOL =1 ! ‘ ! ‘ |
I Itw (SCKH) | ! | tr(scK)
I
tsuM) [Py (scLy 4P : Tt (sck)
! | | |
MISO Y \ T \
INPUT \ | MSBIN mm IN | LSB IN ><><><><><
T \ ‘ B
<« th(M|>+f |
| - |
MOS!
iy MSB OUT: % BITI OUT | >< LSB OUT
tv(MO) & M th(MO Y&

5-13 SPI PR LML, CPHASEL=1 @

1.

& S % E T CMOS HF: 0.3Voo Ml 0.7Vop.

5.3.16 ADC %4
SRR, FRMSHEMHG SR 5-3 AT BHRR . feoke A Vopa LM

CEVERIE- G
% 5-28 ADC 51k
Symbol Parameter Conditions Min. Typ. Max. Unit
Vbpa Supply voltage - 25 3.3 5.5 V
ADC clock
fanc frequency - - - 16 MHz
fs () Sampling ; - - 1 MHz
frequency
] External trigger | fapc = 15MHz - - 1 MHz
frrig (1) 3
frequency ) - - - 16 1/fanc
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Symbol Parameter Conditions Min. Typ. Max. Unit
Conversion
(2) - -
VaN voltage range 0 Vooa v

External input

) ) )
RAIN impedance See equation 2 kQ
Sampling switch
Q)] - - -
Rapc resistance 15 kQ
Internal sample
Canc (M and hold - - - 10 oF
capacitance
tstas () | Stabilization time - - - 10 us
Delay between
tiatr (1) trigger and - , . ) 1fanc
conversion start
fanc = 16MHz 0.156 - 15.031 ys
ts () Sampling time
- 25 - 240.5 1/fapc
. fabc = 16MHz | 0.9375 - 15.8125 us
Total conversion :
tconv (M | time (including 15 ~ 253 (sampling ts +
sampling time) - successive approximation 1/fapc
12.5)
Effective number .
ENOB of bits - - 10.8 - bit
1. HEATERIE, ANEAH IR,
2. HEIMRIE, AEAEF M.
3. TEERFIEEH, Vrer+ 1ENBIEHE] Vooa, VRer- 75N HBIEHE] Vssa.
4. WWIHRIE, ATEAEFER IR,
5. XWTAMERmA, ATER REH N E—ER 1/ fapc.
PNk R IE
A2

Ts
R, v< —R
AN fapc*CapcXIn(2+2) ape

Fid A (A 2) AT e s RSB, R Zr I/NT 1/4 LSB. Hirp N = 12
(FoR 12 fL3 93D, JEAE fanc = 15MHz B E T 5.

% 5-29 fapc=15MHz i} fH K Ran @

Ts (cycles) ts (us) Maximum Rain (kQ)

25 0.156 0.2

8.5 0.531 43

14.5 0.906 8.5

29.5 1.844 18.8

425 2.656 27.7

56.5 3.531 37.3

72.5 4.531 48.3

240.5 15.031 163.7

1. W RIE, AR .
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#* 5-30 ADC #&S% WO

Symbol Parameter Conditions Typical | Unit
ET Comprehensive 6/+3
error
EO Offset error frcikt = 24MHz, -2/+3
fabc = 12MHz,

EG Gain error Rain< 0.1 kQ, +3 LSB
ED 'Diffe.rential Vopa= 3.3V, /42

linearity error Ta=25°C
EL _Integral -3/+3

linearity error
1. ADCHEESRIAENBTAIR R T2 AL AR R A S I BN A i, A

XRE 2 B M 5 — AN 51 BB IEAE HEAT AR HORS . AR R RE ™ AR SR AR N LI

(IR HERLIL 5] B L,

T/ 5.2 A HH ing ey F1 Sing ceiny TERIZ S, AN

HEZRE PG ORIE, AFEALE i

(IS bz 18] 3G hn—A> H 5 R .

Kl
£y 2

YR IE [ N LI
Wi ADC ¥5)% .,

HELE

b, ADC #SSHS SRR, O R 7R & B 1 5-14 B
ET = SORHEERZE: SR A0S AR A i i 2 1] 1) 8 K A 5
EO = fisixZ=: 5 UK SEPRFE AN 2R — IR HH ARG 4 1A 1 0t 25

EG = iR 2 ) — RERAR I H A I Jo — RS Bt 90 180 £ 0 125
S B 25 AT R AEUEL 18] 1) 25 KA 24

ED = fiior 2o iR 2=
EL = flarekiiRzE

o AT AT SR R i e A 2 TR ) 5 K AR 25

ADC output
<—EG->i
1
T — -1
4094 —|
4093 — Ideal transfer curve —wrw I_—
4002 — \ -
4091 — ET —
5 — ~<—EL —»
oo
! |
3 - | 1 i
! | —»—ED—=—
2 - /i —
1LSB ideal
l p— ¥
I T I T I T I T I 22 T I T I T I T i VAIN / VREFH * 4095
0 12 4 5 6 4092 4093 4094 4095

5-14 ADC #&S30RE B
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Sample and hold ADC converter

Ran AINX | Raoct 12-bit
VIVEVVY J YV

converter

Cparasitic?
VAIN — —
Capc®
Parasmc
capacitance

A% Rains Rapc A Capc IEH,
Cparasitc %7~ PCB (5J&#:H1 PCB A1 &l &4H5%)

[ 5-15 {4 ] ADC $L78 [fy i 332 5]

% W3 5-28.

IR LR ERA CRY 7pF)

2. iti 7N
3] Chparasitic BUENG PR WS B, R M2 fapc

PCB it &
LRI L THE T B . 0 10 nF AL

iE MCU &

BB R,

1] Vooa

-

Vopa

1uF//10nF —

1] Vssa

O

\\‘—n

K 5-16 fit L FL YA S 25 HLIE R 2k i
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BRI

6 EE

A

T

6.1 QFN20
D
i ]
- At
A3

E2

|
0000

20

|

L

PIN 1 Identifier

Bl 6-1 QFN20 35 R~

1.
2.

AN i IR L 1) 22 1
PR
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S SR
F 6-1 QFN20 Hf % R ~F e

Millimeters
P 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
D 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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ESELhaks
6.2 TSSOP20

PIN1
IDENTIFICATION

[ A3}

Ninininiainininiainiyi

A2

A1

TYUTUTTTTL

WITH PLATING

6-2 TSSOP20 Ff3 R~}

1. BRI G2
2. ROFRANEAK,
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BRI
2% 6-2 TSSOP20 38 R~ 407

Millimeters

P 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
cl 0.10 - 0.15
D 6.40 6.45 6.50
E 6.25 6.40 6.55
E1 - 4.35 4.40
e 0.55 0.65 0.75

0.45 0.60 0.75
L2 0.25BSC
L1 1.0REF
R 0.09 - -
01 0° - 80
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MM32 F

Device family

MM32 = MindMotion's 32-bit Microcontroller

Product type

F = General Purpose & High Performance

Core type

0 = Cortex-M0

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

Temperature

I<

V =-40°C ~ 105°C
(blank) = -40°C ~ 85°C

7-1 M5 a4
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