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1.1 iR

MM32GOEO1 ¥z il #3454, Arm® Cortex®-M0 W%, fm LAESR AL 48MHz., W&
16KB mEpdfrfias, JEERR T F% 1 1O i L AMAM AR, A= A5 14> 12 A2 ADC.
1A 16 himE it 2% 1A 16 AJEFH I 280 1A 16 Mi3EAE I 2%, B S bRk E S
FEH: 2N USART #2H. 1/~ SPI#EHAI 14 12C #:H.

A7 R A TAEHREN 2.0V ~ 5.5V, TARREE (AERE) 45 -40°C ~ 85°C )L
NPT, P B 2 A AR SR UE AR THAE R (R

XL I AMIICE, A RS S T R A

o LT

AR7E AL QFN20 25 A

1.2 FERR
s WELHZRS
— 32-bit Arm® Cortex®-M0
- LA 48MHz
o fififids
- 16KB Flash 171 %%
— 2KB SRAM
o INER. AL AL A B
- 2.0V ~5.5V fitH
- bHu/BiHBE A, (POR/PDR)  FI4wfE HiERIIEE (PVD)
— Witk 48MHz HSI =i 3% 4%
— Ak 40KHz LSI fGE R s
— SCRRECE 48MHz AMER BN (HSE, i#id OSCIN 51D
o RINFE
- ZRMEIIRER, A5 BEAR (Sleep) . fEHL (Stop) FIIREE(EHL (Deep Stop)
o S5 MEREE
- 1416 fi 4 @iE S FIEHER 2 (TIMD) , A4 4 % PWM 58 3 B H 4 PWM
X, SCREROBIAER ST PWM B, SCRFEARFE X 4 AR R 22, SR PWM
AR A=
- 1/~ 16 i 4 EIEEH ER 4 (TIM3) , A 4 2% PWM 53R 4 BHIAGE S,
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SCREEE IR AR R R IE A O i 28 (R AR, SCRE IR il gD
- 1/ 16 I BEARER 2 (TIM14) , Al 1 8% PWM B3k 1 A E S
— 1 ANACE TSI B R T2 2 (IWDG)
— 1/ Systick JE#F: 24 7 H kA T E iy
Zik 18 MR 1/0 i
— A /O AT LABME E] 16 >F1 &R iy
— T St IS TR N B RS = T Voo IS5
2k 4 Nl
— 2 /M USART £z (CRF SPI A0
- 1/~ 12C £0
- 14 SPI 1
1/ 12 A0 Es (ADC) |, SCRrftR 1ps HeHemt(a] (IMSPS RFF%) , HLHE 8
AGNEEE A 1SRN B 2% LRI N S E
CRC H g
96 fir:ts frifE— 1D (UID)
PR
- BTEREED (SWD) 0
ARG L5 -40°C ~ 85°C Tl &Y
TAEETEES 2.0V ~ 5.5V
SKH QFN20 #%%
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fE R

2 —‘[’le@ % l%\

21 TR
F*2-1 TR
Part numbers Gohé:\)n1:5:1 N
CPU frequency 48 MHz
Flash - KB 16
SRAM - KB 2
16-bit GP 1
Timers Basic 1
Advanced 1
USART 2
Inte;face 12C 1
SPI 1
GPIO 18
12-bit Modules 1
ADC Channels 8
Supply voltage 2.0V to 5.5V
Temperature range -40°C to 85°C
Package QFN20

DS_MM32G0OEO1_ver1.11 www.mm32mcu.com
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WfER

2.2 22 Ef

LLENZNH: AN H AE TR S P LB T R AR S, 22 EnE R sl (g
Tk 75 ) o AE. HEISES T REMISEERZENG 225, H o B 22 Bl v
MREAE S RENWME T Logo, KM, L&, . Logo SF(EE, HLASEER ™ k.

MMO&t

XXXXNr
Pinlindex — |, ¢ yyWN

2-1 QFN20 Ff 35 22

QFN20 2% — AR TR G & 4 F 22 H0:
o H—17: MMO8t
- RS HEE LR, “MM08” Fx MM32GOEOL &%, “t” TR
Fl, “t” A “N” izt yTokA (-40°C ~85°C) , 41 MMOSN;:
o RITAT: XXXXT
- Trace code + & hiiAS, H “r” RS HMAS . X THIME LR, Trace
code [MEMHAARHN “ES” »
o AT yyww
- Date code, HH “yy” REHMAGwSHIED,  “ww” R H A6 40 2.

DS_MM32GO0EO1_ver1.11 www.mm32mcu.com 4
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fE R

2.3

7= it 4 AR

Device family

MM32

MM32 = MindMotion's 32-bit Microcontroller

Product type

<]

G = General Purpose & Efficiency

Core type

0 = Cortex-MO

Product Series

EO = EQ Series

Interface Configuration

1 = General Serial Ports

Flash size

A =16KB

Pins

1= 20Pin

Package

N = QFN, 0.4mm pitch

Temperature

blank = -40°C ~ 85°C

2-2 B S 4

DS_MM32GO0EO1 _ver1.11
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3 Dgetid

3.1  R&GiEHE

Arm® Cortex® -
MO

!
!

|

| NVIC/WIC
!

IL

SWD

#AHBﬁ
F AHB - APB1

lash Controller ' RCC CRC PORT x

SRAM =
Flash TIML  —B—| TIM3

<

TIM14 —T— I2C1

SPI1  —P— IWDG

PWR |1 SYSCFG

EXTI —1T— DBG

USARTL —— USART2

ADC

K 3-1 RGHER

DS_MM32GO0EO1_ver1.11 www.mm32mcu.com
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32 RN

Arm® [#] Cortex®-MO AL BE&% 2 o —ARHIIR AN Arm b PRE:, & 4sBl MCU Y/ 2R
TIRARRE G G5 B . PRSI RGTHFE, AT SR A st bR ) T S A A 2 0k 1
Hh T R G

Arm® f] Cortex®-MO & 32 (1] RISC 432, $RALEAMAMRID A, TEEF 8 Fl 16 AL &
GiITEAE 2SI LR IE T Arm AL IR R RE -

A=A NER Arm Z0, BIESETA R Arm TEFSA A

3.3 BN

MRS AHB HEGERE, —A AHB ST — BN APB 4. AHB X[
4b% (RCC, GPIO fil CRC) j#ijd AHB HIEHFEE Rgumski&d:. £ APB fil AHB &14;
Z [RESEES AHB2APB Mr il AT 8l 3¢ 4. 4 APB A /748 3E4T 8 A2 16 fi i, APB &M
Fn v 32 7, FFER), AHB2APB #ith 4 H 303 %8 Thfie .

3.4  FrESRBRE
% 3-1 fHifds g
Bus Address range Size Peripheral

0x00000000 - 0xO0003FFF 16 KB Mapped to Main Flash memory
0x00004000 - 0xO07FFFFFF ~127 MB Reserved
0x08000000 - 0x08003FFF 16 KB Main Flash memory
0x08000000 - Ox1FFDFFFF ~383 MB Reserved
0x1FFE0000 - 0Ox1FFEO1FF 0.5KB Reserved

Flash 0x1FFE0200 - 0Ox1FFEOFFF 3 KB Reserved
0x1FFE1000 - 0Ox1FFE1BFF 3 KB Reserved
Ox1FFE1CO00 - Ox1FFFF3FF ~256 MB Reserved
O0x1FFFF400 - Ox1FFFF7FF 1 KB System memory
0x1FFFF800 - Ox1FFFF80F 16 B Option bytes
Ox1FFFF810 - Ox1FFFFFFF ~2 KB Reserved
0x20000000 - 0x200007FF 2 KB SRAM

SRAM
0x20000700 - 0Ox2FFFFFFF ~255 MB Reserved
0x40000000 - 0x400003FF 1 KB Reserved
0x40000400 - 0x400007FF 1KB TIM3
0x40000800 - 0x40000BFF 8 KB Reserved

APB1 0x40002800 - 0x40002BFF 1 KB Reserved
0x40002C00 - 0x40002FFF 1 KB Reserved
0x40003000 - 0x400033FF 1 KB IWDG
0x40003400 - 0x400037FF 1 KB Reserved

DS_MM32GO0EO1_ver1.11 www.mm32mcu.com 7



http://www.mm32mcu.com/

Bus Address range Size Peripheral
0x40003800 - 0x40003BFF 1KB Reserved
0x40004000 - 0x400043FF 1KB Reserved
0x40004400 - 0x400047FF 1 KB USART2
0x40004800 - 0x40004BFF 3 KB Reserved
0x40005400 - 0x400057FF 1 KB 12C1
0x40005800 - 0x40006BFF 5KB Reserved
0x40006C00 - 0x40006FFF 1KB Reserved
0x40007000 - 0x400073FF 1KB PWR
0x40007400 - 0x4000FFFF 35 KB Reserved
0x40010000 - 0x400103FF 1KB SYSCFG
0x40010400 - 0x400107FF 1KB EXTI
0x40010800 - 0x400123FF 7 KB Reserved
0x40012400 - 0x400127FF 1KB ADCA1
0x40012800 - 0x40012BFF 1 KB Reserved
0x40012C00 - 0x40012FFF 1 KB TIM1
0x40013000 - 0x400133FF 1 KB SPI1
0x40013400 - 0x400137FF 1 KB DBGMCU
0x40013800 - 0x40013BFF 1 KB USART1
0x40013C00 - 0x40013FFF 1 KB Reserved
0x40014000 - 0x400143FF 1KB TIM14
0x40014400 - 0x400147FF 1KB Reserved
0x40014800 - 0x40014BFF 1KB Reserved
0x40014C00 - 0x40017FFF 13 KB Reserved
0x40020000 - 0x400203FF 1KB Reserved
0x40020400 - 0x40020FFF 3 KB Reserved
0x40021000 - 0x400213FF 1KB RCC
0x40021400 - 0x40021FFF 3 KB Reserved
0x40022000 - 0x400223FF 1KB Flash Interface
0x40022400 - 0x40022FFF 3 KB Reserved

AHB 0x40023000 - 0x400233FF 1 KB CRC
0x40023400 - Ox47FFFFFF ~127 MB Reserved
0x48000000 - 0x480003FF 1KB GPIOA
0x48000400 - 0x480007FF 1KB GPIOB
0x48000800 - 0x48000BFF 1KB Reserved
0x48000C00 - 0x48000FFF 1KB Reserved
0x48001000 - Ox5FFFFFFF ~384 MB Reserved

35 Flash

DS_MM32GO0EO1 _ver1.11
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AT bR AR K 16KB (A B INAF A flas, A7 R e A

3.6 SRAM
A R K 2KB T B SRAM.

3.7 NVIC

ARFE G BB N AR PR, R A R BEE (REEE 16 A
Cortex®-MO [fHIiZe) Al 4 Ml gafEfi el

o ERIGT NVIC RENE IR BT LR (1 o Wi o7 4b £E
o Rl E N Dbt HEEA W%

o EHREMNVIC 1

o VPTG AL EE

o AbFHMGF MBS Pl

o SCRRETNTRHBER )RR

o HENMRAAILFIRE

o MLRFIN AEKE, THHSME ST

TR LA /IN 1 o B S SR i 4 R ) o BT EE T

3.8 EXTI

SRR WA RS (EXTD B8 2RI S, HTM5kE 10 51 IR HFAR1L, it
=AW AE K . BTA 10 5IRIAT DOERER] 16 NN Wk, B rf gy vy st
K, BUR S AR (R FRIBBRGAN) o —/MERIRS A 7380 4 EF
BT Rk il SR IR AS

EXT1 ] UK 21 ik e 56 FE/NT- N 3 APB s 2 B i ST LS8 4K,

3.9 EHRIES

B 3-2 iR, AP LA LA R Y S E AN I s
e HSI48MHz

e LS| 40KHz

e HSE

DS_MM32GO0EO1_ver1.11 www.mm32mcu.com 9
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40kHz
HSI HS|
48MHz
DIV 6 HSIDIV
PBO HSE
3-2 RGN B

SIS E AT LR P S A R e 5«

e HSI - HSI 48MHz it

e HSIDIV — HSI 48MHz 1] 6 43 4iifith, B 8MHz %t

e LSI—LSI40KHz #ith

e HSE- M OSC_IN (PBO) 5| HIFI4 &R Ehii N

RGP JR G AT VEN CPU F AHB MZXIH4, CPU 1 AHB M2k M femr LAESIR N
48MHz. APB 2k (15 e LAEARE A AHB S Z AR R o

FEENG, B HSIDIV (8MHz) EABRINM RGN 5, BEJ5 AR HSIL LS
B HSE 1R I B A B SN Eh TE RN, RS04 B B SN SR e i, % 1mi 8
WHBIOPR G 7 DLl ASRAERE T AR T WIS MR OG, e AR T B 1 i KR

3.10 B3R
MW Flash B30,

311 fEHR

o JEIL VDD 51y VO SI BRI AR S AL, Voo B9 TAF RV HLZ 2.0V ~ 5.5V,

o RPEENBAT HAMY VDDA 5lJHl, VDDA Fl VDD fEiS N ERE 2, VDDA N
ADC. EAfid, Ry HA PLL RS/ e, BB 3R 10 AR i G 5
AR E .

3.12 ftlagas

DS_MM32GO0EO1_ver1.11 www.mm32mcu.com 10
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A A ERERR T BN (POR) /[ #HEAL (PDR)  Hil, AR T TR,
PRERG AT 2.0V I TAE; 24 Voo IRTRERIBIE (Veoreor ) I, EaFTEAL
FAF LA — AT AR R IS (PVD) , B ML Voo/Vooa BEHIFSBIME Vevo HEL,
1 Voo & T80 T BIME Vevo 7742 F i, Ao W7 A0 BERE P m] LA B 7545 2 BIORE il g il 4 e
AN PVD Ui ZiEd 5 I 5 -

3.13 HEFERS
DAY D B U S04 S 3 L B B A 8 R TR (R R PR R R SR E S AR I
BT TARIRZS .

3.14 RIHFERR

SRR T RERE S, AT AR BESRACIDAE 4 SN AR 55 Bl S A 34 B I £ F
i

REAR A R,

FEREIREE SR, W CPU 21k, B bk T TR R JE 0T 48 & 25 o i /2 PRI e CPU.

EHLER

FELRFF SRAM FIZFAEEE A B A LR ELL R, AU AT OB BB BB #E . 7E15 AL
KR, HSI ARG &A1 HSE fbfAdR % as i oC ] . W] L AR —AC & A EXTI 45 5186
Pl e WA PSP, EXTI S5 L2 16 NME 110 M2 —. PVD % H 1M ig (5

=1

T o

HREEPUEN
SRS — 2, HREW A B E R R AE.

BARTFERL T ARSIk 3-2 P Horh:

e Power Down F/ntiithisifl, B Flash SMdEHSI<E%k.
o Optional 7R 4ME A E ik B A B FF i 3% A

o ON HRILAE

o OFF £RIhAERM

o Retention F£/RHHE I/ B HITCIEER(E

DS_MM32GO0EO1_ver1.11 www.mm32mcu.com 11
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Thae g

R 3-2 NFAYFAE T B BOIRES

Module/Mode Run Sleep Stop Deep Stop
Max. Freq. 48MHz 48MHz 40KHz 40KHz
PVD Optional Optional Optional Optional
POR ON ON ON ON
CPU ON OFF OFF OFF
SRAM ON ON Retention Retention
Flash ON Standby Standby Deep Standby
HSI Optional Optional OFF Power Down
LSI Optional Optional Optional Optional
IWDG Optional Optional Optional Optional
ADC Optional Optional OFF OFF
Other Peripherals Optional Optional OFF OFF
1/0 Optional Optional Retention Retention
315 ENHBMEIIH

ArFEaE 1 AN ESER 2. LB HER 2. 1 ANEAENZS. 1L ANEITER A 14
RGN 2. PRI T EREm e 85, @A E 8. AT 231 Ih k.

& 3-3 EM A RELLAL

Type Instance | Resolution (Eoun_ter pre-divider DMA Capture/compare | Complementary
direction request channels output
Advanced TIM1 16-bit up, down, |44 6536 No 4 (no capture) 3
up/down
General TIM3 16pit | UP OWNL | 5 65536 No 4 No
purpose up/down
Basic TIM14 16-bit up 1 to 65536 No 1 No

RRERERE (TIMD

A E N S 16 ALTHEES . 4 AN EUBOETE DL A AN PWM ORAEZRAE L, ERA
WHEIX AN B AN PWM fith, 34 ] AR 24 Bl 50 B8 V038 A I s o DU 57 i ml DA
T

o LA

o A PWM Gl Xt 55D

o BRI

&y 16 AO@AE R, ©5 TIM3 e 28 BA M FE M TiRE. BEN 16 f2 PWM RZE
iy, EHEA RS (0~ 100%) .

REIRARSEAN TIM 8 HIE, Py SRah [, DR v 2 4 ol s B 28 T LA 2

DS_MM32GO0EO1 _ver1.11
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I A BERE TN AE S TIM SEIT &R [RI3RAT, SR OLRDD BRI Th fE -
PR, TS AT DA 4

A ER 2 (TIM3)

PERTRNE T 1 16 ALERER S (TIM3) o TG —A 16 AL E shindis /s
TR —A 16 AT AR 4 AL IEE, SN EEH e H MR, Midi
B PWM IR ki s o 30 52 B o 0 A R % 2 T R e s s I B
[ TAE, $RALEDD SRR Th RE .

X I BRI RS AL G B AR (S T, AR ER 1 ~ 4 DRGSR .
ANTE I 25 ER PWM Hi S B4R y ] S A () 2R 74

EPBBR, THEES T DA R 4

A ER2E (TIM14)

FER R E L AEEAER R (TIM14) , BASER A — 16 Aih4ss, SCRFA3hE R,
CFRSEI T B A — 16 AT AR AN 1 ANMIRSZIEIE, BN IEIE T TS
P . PWM %6 e s kR

MILFETIH (IWDG)

ST HE TR ET —A 12 SrR sk i s i — A 8 AL s aigs, o th— AN AL
(¥ A0KHZ [FI4R% 5 P AL Bl . RUAIX ARG 2 0LF 08, B LUE nE AT TS ML R AL
B e AT LLATE RGUR A I N AT AN RGEEE A — A e 28 B FE P SR AL
A HE . @ I R I R ARG B R R B AR B0 T EE AR, TR R

RO RN A} (Systick)

A EM gL T SERHRIERS, WA s . R IR
o 24 fLRIEI T g

o HZNEIMFThAE

o HUFEERIY O WERE AL T SRR S P T

o AIGWFEM IR

3.16 GPIO

A GPIO 5 BIAS AT LA e B i . R EOTIRD « BN GBS Ehiek R4
oA TR 1. 230 GPIO 51 I#-5 % s 42 FH /M B AL
EREAEL T, VO 5IERSME D Ee v] DUE S — /MR e MR ESUE, DUBE RSN S A
11O 274745

DS_MM32GO0EO1_ver1.11 www.mm32mcu.com 13
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3.17 USART

ArEfm N E 2 NMEREE SR DR KR (USART) #:2H. USART Jff AT AR
#E NRZ 525 5 A7 B0 1 30 AMBE B (4 X0 T B0 A8 0 ) RV 1 o 2SR A i 4 A P D
SRR R IZ IR RN ED o SR LSB. MSB IURIR, SFF 8
frEg 9 A7 AT Yu R K, SCFF 0.5/1/1.5/2 A5 (LA AL E . SCRRIRID B0 B ) @ 45 A
WL LIRS . SCRE SPI . SCRFiR = 6Mbps JHRF%.

3.18 I2C
AFEfd R 1A 12C #:10, B TIET 2 BN, SCRrER (100Kbps)
APEEE R, (400Kbps) o HF 7 f78k 10 fi7 -4k

3.19 SPI
AFEiF AR 1A SPI 20 . SPI 2 O7EMELERNT, wIRCE i 1 ~ 32 7. F L
BRI ZE 24Mbps, MR B K 12Mbps.

3.20 ADC

FEER AR 1A 12 ML e d: (ADC) , SCREmNA IMsps #ikig R, FE 8 b
FEIEAT 1 ADNNEGEIE . SCRFRIR PRIANE S . SCRHMER P PRI, R
FEETE W] H AR BT HEA . T S8 Bl Py A% il I AR BC 46 1 AR ST IR TE Ml A7 e (3%
9 o WENEEM T RENESHHIL, 78R A AR RS K 4 (4 50 A it
NI

AU 110 D B A0 VR AR FRSAE L I A0 — B kP A PP R IE, A A A A e ) L
BRMEI, A7 A i

FT 368 FH 5 B 2 T e 3 1) 5 B 7 A IO SR, R8P N RE 3 ADC IR JRE % F, DA
SLHURE Y ADC SRAERS Z42 1 .

3.21 CRC

CRC (¥ ICARKE) THERITEH —AEE W 2 AR A4, —A 32 78 57
A—A CRC fi%. fEARZ MBS, 5T CRC M AR F T 56 UF Eicbs A4 4 s A7 4 1 — 8ok
7E EN/IEC60335-1 Rt VLA, Bt ¥ —FrRril NAF A7 245 R 1 B, CRC it5L
TR DL T SEm T AR 244, S T RN AR BOZ A I R AR A A 0T EE

3.22 SWD
Witk Arm FriE T2 AT RIAE T (SW-DP)

DS_MM32GO0EO1_ver1.11 www.mm32mcu.com 14
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S1E U B R TRE

4 gl X RE

4.1 5l HE
4.1.1 QFN20 3|44

1Z5e

PA14 (NRST) / SWCLK / USART1_TX / SPI1_SCK

PBO / OSCIN / USART2_SCK / ADC1_VIN[1]

PB1 / USART2_RX / ADC1_VIN[0]

vss

PA1 / USART1_SCK / USART2_TX / 12C1_SDA / SPI1_MOSI

PA3 / USART1_RX / USART2_SCK / SPI1_NSS / ADC1_VIN[2]
/ TIM3_CH1 / ADC1_VIN[4]

PA12 / USART1_TX / ADC1_VIN[3]
PA11 / USART1_SCK / TIM1_CH2 / TIM14_CH1

PA2 / TIM1_CH2N / SP11_MISO / TIM3_CH2 / ADC1_VIN[5]

PA15 / SPI1_NSS / TIM1_CH3N / SPI1_MOSI / TIM3_CH3 / ADC1_VIN[6]

Exposed

PA13 / SWDIO / USART1_RX / USART2_RX / 12C1_SCL / SPI1_MISO

PA10/ SPI1_MISO / TIM1_CH3 / TIM1_CH2 / MCO / USART1_TX

PA9 / SPI1_MOSI / TIM1_CH2N / TIM1_CH1 / TIM14_CH1 / TIM1_CH3N

PA8 / SPI1_SCK / TIM1_CH2 / 12C1_SDA / TIM3_CH1

PA7 / SPI1_MISO / TIM1_CH1N / TIM1_CH2N / MCO / TIM1_CH4 / ADC1_VIN[7]

VDD

PA4 / TIM1_BKIN / 12C1_SDA / TIM3_CH4

PAO / SPI1_NSS / USART1_RX / TIM1_CH3N / 12C1_SCL / TIM3_CH3

PA5 /SPI1 SCK/TIM1 CHIN/I2C1 SCL

PA6 / SPI1_MOSI / TIM1_CH1 / TIM1_CHIN / TIM1_CH3

- vSS

K| 4-1 QFN20 5| 4315

DS_MM32GO0EO1 _ver1.11
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S1E U B R TRE

R 4-1 51 JE X

4.2

51 e XK

QFN20

Name 1)

/10
level
(2)

Type

Main
function

Multiplex
function

Additional
function

PA14
(NRST) @

110 TC

PA14

SWCLK
USART1_TX
SPI1_SCK

PBO

OSCIN

1’0 TC

PBO

USART2_SCK

ADC1_VIN[1]

PB1

1’0 TC

PB1

USART2_RX

ADC1_VIN[O]

VSS

VSS

PA1

110 TC

PA1

USART1_SCK
USART2_TX
12C1_SDA
SPI1 _MOSI

VDD

VDD

PAO

110 -

PAO

SPI1_NSS
USART1_RX
TIM1_CH3N

12C1_SCL

TIM3_CH3

PA4

1’0 -

PA4

TIM1_BKIN
12C1_SDA
TIM3_CH4

PAS5

110 -

PAS

SPI1_SCK
TIM1_CH1N
12C1_SCL

10

PAG

110 TC

PAG

SPI1_MOSI
TIM1_CH1
TIM1_CH1N
TIM1_CH3

1

PA7

110 TC

PA7

SPI1_MISO
TIM1_CH1N
TIM1_CH2N
MCO
TIM1_CH4

ADC1_VIN[7]

12

PA8

I/0 TC

PA8

SPI1_SCK
TIM1_CH2
12C1_SDA
TIM3_CH1

13

PA9

1’0 TC

PA9

SPI1_MOSI
TIM1_CH2N
TIM1_CH1
TIM14_CH1
TIM1_CH3N

14

PA10 IO TC

PA10

SPIM_MISO
TIM1_CH3
TIM1_CH2
MCO
USART1_TX

15

PA13 IO TC

PA13

SWDIO
USART1_RX
USART2_RX

12C1_SCL
SPI1_MISO

16

PA15 I/0 TC

PA15

SPI1_NSS

TIM1_CH3N
SPI1_MOSI
TIM3_CH3

ADC1_VIN[6]

DS_MM32GO0EO1 _ver1.11
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S1E U B R TRE

TIM1_CH2N
17 PA2 Te TC PA2 SPI1_MISO | ADC1_VIN[5]
TIM3_CH2
USART1_SCK
18 PA11 110 TC PA11 TT|:\I>|A11{%|LZ1 ADC1_VIN[4]
TIM3 CH1
19 PA12 0 TC PA12 USART1_TX | ADC1_VIN[3]
USART1_RX
20 PA3 Te TC PA3 | USART2 SCK | ADC1_VIN[2]
SPI1_NSS
1. =%, O=f%ith, S=HJi, HiZ=mkH
2. TC: 510, fIAESA M VDD HE
3. 4 RCC_SYSCFG [ SFT_NRST_RMP fu#fix &l 1 i, PAL4 ##h 9 NRST 4MHE AL,
HE & HLF 2 0 - EF 4us
43 SBIHEH
% 4-2 PA 3 L jRe 2 H AFO-AF4
Pin AF0 AF1 AF2 AF3 AF4
PAO SPI1_NSS | USART1_RX | TIM1_CH3N | 12c1_SCL TIM3_CH3
PA1 - USART1_SCK | USART2.TX | I2C1_SDA | SPI1_MOSI
PA2 - - TIMI_CH2N | SPI_MISO | TIM3_CH2
PA3 - USART1_RX | USART2_SCK - SPI1_NSS
PA4 - - TIM1_BKIN 12C1_SDA TIM3_CHé4
PA5 SPI1_SCK | TIM1_CHIN - 12c1_SCL -
PAG SPI1_MOSI | TIM1_CH1 | TIM1_CHIN - TIM1_CH3
PA7 SPI1_MISO | TIM1_CHIN | TIM1_CH2N MCO TIM1_CH4
PAS SPI1_SCK TIM1_CH2 - 12C1_SDA TIM3_CH1
PA9 SPI1_MOSI | TIM1_CH2N | TIM1_CH1 | TIM14_CH1 | TIM1_CH3N
PA10 SPI1_MISO | TIM1_CH3 TIM1_CH2 MCO USART1_TX
PA11 ] USART1 SCK | TIMI_CH2 | TIM14_CH1 | TIM3_CH1
PA12 ] USART1_TX - ] -
PA13 SWDIO USART1_RX | USART2 RX | I12C1.SCL | SPI1_MISO
PA14 SWCLK USART1_TX - ] SPI1_SCK
PA15 SPI1_NSS | TIM1_CH3N - SPI1_MOSI | TIM3_CH3
% 4-3 PB W 11 T0A 5 il AFO-AF4
Pin AF0 AF1 AF2 AF3 AF4
PBO ] USART2_SCK - ] -
PB1 - - USART2_RX - -

DS_MM32GO0EO1 _ver1.11
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A

5 S,

I

51  JREH
SRAEER AN, T RS LA Vss Ty st

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

—]
L

C =50 pF

K 5-1 5] I A BRI

5.1.2 5| ABEE
BI04\ FLUE (0 7 SR T 5-2.

5-2 51 A U

DS_MM32GO0EO1_ver1.11 www.mm32mcu.com
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51.3 ftEFE
HEE B 2R T T 5-3.

> POR, PVD, LSI
HSI
V,
VDD ____________ C_O_R_E ___________
—_— i
VDD v i
[] 20 Regulators —>E
i
|
Output
£ Core logic
1x100nF —— 51 10 logic (CPU, digital
+1x47uF —T— GPIOs [] T circuit circuits &
J_>Inp—ut’ K] memory)
1
i
vss I Vss »
- LI ™
_— |
VDDA
Vrees N
Vger. R ADC
V >

K 5-3 flHL %

=

GEE'

1. NS HEBIRAEMERE, R B b B R e o M R R A

2. AKPEEEI Voo Vooa Ml Verers TE0 N R4 %) VDD 5111, Vss. Vssa Fl Vrer 750 B
EREF| VSS 5.

5.1.4 HRERENE
B L L R I 7 SR T R 54,

DS_MM32GO0EO1_ver1.11 www.mm32mcu.com 19
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VDD

K 5-4 R THFEN E &

52 #XBAHUEE
INEE SR F 3 g S it

HME, TTRes SRR AR . X B 4

“H T I RAUEE” R (R 5-1. £ 5-2 M1 £ 5-3) Fggh
RE AR SZ I KRBT, AR 4

PEREBF R DhRE B E TG R . SRR AR B B S5 T g 28 i v Sk
*® 5-1 HRRHE
Symbol Description Minimum Maximum Unit
VDeVssc External main supply voltag1e (including Vbpa and 03 58
Vssa) M \Y;
Vin @ Input voltage on other pins Vss-0.3 Vbp+0.3

% 5-2 HREE

1. PFraMEYE (Vob, Vooa) FIHL (Vss, Vssa) 5 HIA GG £ 3 52 B SN S VETE LN O B i R 4

T

2. AURLENE VN FHERKAE . ARABVFIIEIEARRERE L, H2 0 TE.

Symbol Description Maximum Unit
lvopvopa () Total current through Vpo/Vopa power pins (supply current) () +60
lvssivssa(h) Total current through Vss/Vssa ground pins (outflow current) () -60
Output sink current on any I/O and control pins, Vbp = 5.0V +20
Output source current on any I/O and control pins, Vbp = 5.0V -20

o Output sink current on any 1/O and control pins, Vop = 3.3V +15 mA
Output source current on any I/O and control pins, Vbp = 3.3V -15
Output sink current on any 1/O and control pins, Vop = 2.0V +6
Output source current on any I/O and control pins, Vbp = 2.0V -6
lIng(pIN D)) NRST pin injection current +5

DS_MM32GO0EO1 _ver1.11
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Symbol Description Maximum Unit
HSE OSC_IN pin injection current 5
Slingeiny © Other pins injection current () +25
1. ERVEEMN, P EHIE (Vob. Voba) FEEHL (Vss. Vssa)  5IHIAUIAZIER B 44
CiV/
2. WCHIEARLAUER AT EE /O FIshIGI . S IR e A BAE S = G IR LQFP
3o (T T L YR 5 A1) RS
3. RENEANHG S RS RBIERE .
4. 4 ViN>Vopalf, S EEMENER: 2 VINS Vss i, 77 RAEANRR. A HH ing
PIN> o
5. AZMEAFRAAEENRRN, Zhno eino BB S T IE FEN R AEN BT (B
B BI4exE .
53  THE%KM
5.3.1 BATEXMH
* 5-3 WM LAEZM
Symbol Parameter Conditions Min. Typ. Max. Unit
fHcLK Internal AHB clock frequency - - - 48 MH
z
fecLk1 Internal APB1 clock frequency - - - 48
. L . All power modes except
Vbb Digital circuit operating voltage Standby mode 1.8 3.3 5.5
VoD Digital circuit operating voltage Standby mode 2.0 3.3 5.5
Analog circuit operating voltage 25 33 55 v
Vv (Performance is guaranteed) Must be the same as ) ) )
DDA Analog circuit operating voltage Voo () 18 i 25
(Performance is not guaranteed) ) )
QFN20 - - 196
Pp Power dissipation mw
TSSOP20 - - 270
Ambient temperature (Industrial
T level) ] -40 ) 85 °C
A Ambient temperature (Extended
. . - -40 - 105
industrial level)
i 3
Junction temperature (%) ) 40 i 105
T (Industrial level) °oC
’ Junction temperature ) 40 i 125
(Extended industrial level)

1.

U AR R HLYE A Vop F1 Vopa fitH, 78 H AN IE S EVERHIE], Voo A1 Vopa 208 % o4
A 300 mV 45,

R TABUR, RE Ty A Tomax, W VR R Po #UfE.
FERARMZh R FEBAPIRE T, HE Ty ANEIE Tomax, Ta 1T ARG

5.3.2 A AR E TR
FRBA NSRRI 5-3 I TR R

DS_MM32GO0EO1 _ver1.11
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H R

R 5-4 F A A LN R T AR AR AF

Symbol Conditions Min. Typ. Max. Unit
Vb rise time tr 0.2 - 0

tvbp us/V
Vop fall time tf 60 - 0

Vi 3) Power-down threshold voltage - 0 - mvV

1. HZRa i e, AL i
2. F E5EH Voo B ARG LU BOR B M e B B REREAS Bl BL S
3. TR AR RARSE B, T EHFEM OV IFS.

K 5-5 L HS5H L

5.3.3 AIREALMBIRZ GBS
A B HOR e 5-3 51 HUSFBERIE TR Voo (R T i

2 5-5 PR (LA L Y4 i R R A

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) _ )
Level PLS[3.0];3§;)O (Rising ) 24 )
selection of —— -
VpvD programmable PLS[3:01=0010 (Falling - 2.3 - \Y,
voltage PLS 3-0?%%?1 Risi
detectors [3:00= (Rising - 2.7 -
edge)
PLS[3:0]=0011 (Falling ) 26 i
edge) )
PLS[3:0]=0100 (Rising
- 3.0 -
edge)
PLS[3:0]=0100 (Falling ) 29 )
edge) )
PLS[3:0]=0101 (Rising
- 3.3 -
edge)

DS_MM32GO0EO1 _ver1.11
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Symbol Parameter Condition Min. @ Typ. Max. @ | Unit
PLS[3:0]=0101 (Falling ) 39 i
edge) )
PLS[3:0]=0110 (Rising ) 36 i
edge) )
PLS[3:0]=0110 (Falling ) 35 )
edge) )
PLS[3:0]=0111 (Rising
- 3.9 -
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
- 4.5 -
edge)
PLS[3:0]=1001 (Falling
- 4.4 -
edge)
PLS[3:0]=1010 (Rising
- 4.8 -
edge)
PLS[3:0]=1010 (Falling
- 4.7 -
edge)
Power-on
Vpor/poR (1) reset - - 1.65 - v
threshold
PDR
Vhyst_PDR hysteresis - - 50 - mV
Reset
2 - - -
TRSTTEMPO duration 4.7 ms

1. R RAE T ORIE R BN EE VeorPDR-

2. HIHRIE, AEE .

3. HIZEETHGH

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

534 HWENZRHE
TR 2L AR 5-3 FU L FOFBERFE T A1 Voo (AL HLIE TR

*5-6 NENZSHEAE

Symbol Parameter Conditions Min. Typ. Max. Unit
Built-in voltage o o
VREFINT reference -40°C <Ta<105°C - 1.2 - \Y
ADC sampling time
Ts vrefint () | when readout build-in - - 11.8 - us
voltage reference

1. B AR I Rl i 5 b ) 22 AR 2

5.3.5 ftEERRME

HLUE I RE AL 2 B B ORI R B 047 4 5 R, XS S 0N R 2 A TR E . FREERE . 1/0
BB Pe R BRI B . TSR . 1O RS . T2 5 7677 b 2% P 1 B L
JLARAT HAR A4
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RATH L M A AT R T BTSRRI B E, FRIEPUT — BRI AR

R T 6

A HE AL T 51 2 A

o FIAM O SIS TA AR, FEEES] —AFA B E—Vop 8 Vss (BHED ©

o TAMAMEHEIAL T ORFAPIRA, BRIEKEHIHEA .

o Flash f7fi & HV7 o) I AR B fucwk FOPIEE (0 ~ 24 MHz I 0 &R ], 24 ~
A8MHz Ity 1 NERFRIHDD

o IRATHINAEIT . I RIMEIT: fuck = frcike

e 84 T BE L0 0AE Ve B I kAT 2 7 B T L

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

R 57 AT R S AR FE

?;i All peripherals enabled Tgfli All peripherals disabled
Symbol Para21eter Condition f("l'_(l:;;‘ oo | oo | 25| 55 | 85 | 4o | g | 25° | 850 | 85 Unit
C C C C C C C C
48M 422 | 436 | 443 | 454 | 463 | 3.06 | 3.19 | 3.25 | 3.35 | 3.44
24M 3.05| 316 | 3.23 | 3.31 | 3.39 | 234 | 245 | 2.50 | 2.58 | 2.66
12M 215 | 227 | 232 | 240 | 246 | 1.81 | 1.91 | 1.96 | 2.04 | 2.09
HSl is 6M 170 | 1.79 | 1.85 | 192 | 2.00 | 1.53 | 1.62 | 1.67 | 1.74 | 1.82
clock 3M 122 | 130 | 1.35 | 142 | 148 | 113 | 1.21 | 1.26 | 1.33 | 1.39
SOUrC® 1 750k | 0.87 | 0.94 | 0.98 | 1.04 | 1.10 | 0.84 | 0.91 | 0.95 | 1.01 | 1.07
375K | 0.80 | 0.87 | 091 | 0.97 | 1.03 | 0.79 | 0.86 | 0.90 | 0.96 | 1.02
187.5K | 0.77 | 0.84 | 0.88 | 0.94 | 1.00 | 0.77 | 0.84 | 0.88 | 0.93 | 0.99
Supply 93.75K | 0.76 | 0.83 | 0.87 | 0.92 | 0.98 | 0.75 | 0.83 | 0.86 | 0.92 | 0.98
Ibb current in 8M 1831192 | 170 | 1.78 | 1.84 | 163 | 1.73 | 1.50 | 1.57 | 1.64 mA
Run mode

4M | 1.68 | 1.76 | 1.79 | 151 | 157 | 1.56 | 1.65 | 1.65 | 1.39 | 1.45
2M | 119 | 128 | 1.32 | 1.39 | 146 | 1.13 | 1.22 | 127 | 1.33 | 1.40
HSCIBIC\I: is 1M | 095|103 | 1.07 | 113 | 1.19 | 0.92 | 1.00 | 1.04 | 1.10 | 1.16

source 500K | 0.83 | 0.90 | 0.94 | 1.00 | 1.06 | 0.81 | 0.89 | 0.93 | 0.99 | 1.04
125K | 0.74 | 0.81 | 0.85 | 0.91 | 0.96 | 0.73 | 0.80 | 0.84 | 0.90 | 0.96
62.5K | 0.72 | 0.79 | 0.83 | 0.89 | 0.94 | 0.72 | 0.79 | 0.83 | 0.89 | 0.94

31.25K | 0.71 | 0.78 | 0.82 | 0.88 | 0.93 | 0.71 | 0.78 | 0.82 | 0.88 | 0.93

LSlis
clock 40K 0.19 | 0.21 | 0.21 | 0.22 | 0.283 | 0.19 | 0.20 | 0.21 | 0.22 | 0.23
source
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% 5-8 MEARAR T ) 78 i 3R #E

?;I All peripherals enabled Té’;l' All peripherals disabled | Unit
o fHcLk
Symbol | Parameters | Condition - o o o - ° o o
(Hz) | 400 | 0oc Zg 52 82 400 | oc 23 53 sg
C C

48M | 3.24 | 3.35 | 3.41 | 3.50 | 3.58 | 2.0 | 2.18 | 2.24 | 2.32 | 2.40
24M | 218 | 227 | 233 | 2.40 | 2.48 | 1.49 | 157 | 1.62 | 1.69 | 1.76
12M | 151 | 1.59 | 1.64 | 1.71 | 1.78 | 116 | 1.24 | 1.29 | 1.35 | 1.42
HSiis 6M | 167 | 176 | 1.81 | 1.89 | 1.97 | 150 | 1.58 | 1.64 | 1.71 | 1.78
clock 3M | 120|129 | 133 | 130 | 146 | 112 | 1.20 | 1.24 | 1.31 | 1.37
souree 1 750k | 0.86 | 0.94 | 0.98 | 1.04 | 1.10 | 0.84 | 0.91 | 0.95 | 1.01 | 1.07
375K | 0.80 | 0.87 | 0.91 | 0.97 | 1.03 | 0.79 | 0.86 | 0.90 | 0.96 | 1.02
187.5K | 0.77 | 0.84 | 0.88 | 0.94 | 0.99 | 0.76 | 0.84 | 0.88 | 0.93 | 0.99
Supply 93.75K | 0.76 | 0.83 | 0.87 | 0.92 | 0.98 | 0.75 | 0.82 | 0.86 | 0.92 | 0.98
oo current in 8M | 130 | 139 | 144 | 151 | 158 | 111 | 120 | 124 | 131 | 1.38 | mA
Steep mode 4M | 1.75 | 181 | 126 | 1.26 | 1.33 | 1.63 | 1.69 | 1.1 | 1.15 | 1.21
oM | 123|132 | 137 | 144 | 150 | 118 | 1.26 | 1.31 | 1.39 | 1.44
HSIDIV is 1M | 097 | 1.05 | 1.09 | 115 | 1.21 | 0.94 | 1.02 | 1.06 | 1.12 | 1.19

S%'Sf:e 500K | 0.84 | 0.91 | 0.95 | 1.01 | 1.07 | 0.82 | 0.89 | 0.94 | 1.00 | 1.06
125K | 0.74 | 0.81 | 0.85 | 0.91 | 0.96 | 0.73 | 0.80 | 0.84 | 0.90 | 0.96
62.5K | 0.72 | 0.79 | 0.83 | 0.89 | 0.94 | 0.72 | 0.79 | 0.83 | 0.89 | 0.94
31.25K | 0.71 | 0.78 | 0.82 | 0.88 | 0.93 | 0.71 | 0.78 | 0.82 | 0.88 | 0.93

LSlis
clock 40K 019 | 0.21 | 0.21 | 0.22 | 0.23 | 0.19 | 0.20 | 0.21 | 0.22 | 0.28
source

% 5-9 (FHUBIT i s A RV AR O

Typical
Symbol Parameter Conditions Unit
-40°C 0°C 25°C 55°C 85°C

Supply current in Stop | Enter Stop mode after | 110.1 1179 | 121.7 | 125,5 | 113.5

mode reset, Vbp=3.3V 9 8 3 4 2
Iop Supply current in Enter Deep Stop HA
Deep Stop mode mode after reset, 5.75 6.20 6.44 6.79 7.76
Vbp=3.3V

1. VO REIHELIIA .

BN HAE
W BN RRHAES T TR, MCU [ TARAFUT
o JIPHII O SR TR, IFERD AT E—Voo Bl Vss (TEHED -
o A MIAMBLARAL T ORPPIRAS, BRARKS VLI .
o SHEUE R I E R RUE R AR
— RHIFTA S I B

DS_MM32GO0EO1_ver1.11 www.mm32mcu.com 25



http://www.mm32mcu.com/

— RIFE— AN
o IRBEIRFEF VDD it e i 25 E 51 T 5-3.

% 5-10 W EAMEI HLIR AR O

Symbol Parameter Bus Typical Unit

CRC 0.67

GPIOA AHB 0.32

GPIOB 0.27

TIM1 5.1

12C1 4.95

SPI1 3.38

TIM3 3.13

USART1 1.96

oo USART2 1.93 WAMFz

TIM14 APB1 1.50

ADCA1 0.73

PWR 0.10

EXTI 0.09

SYSCFG 0.09

DBG 0.04

WWDG 0.03

1.  fucik = 48MHz, fape1 = fueik, BEANIMAERITH A0 R BN ERINE -

AN Tl A 2K R P B ]
R A I R RN (R AE A B Bl HSI AR ER Y B A 2 o eI P £ I B A 24 i
3R AR 5T «

o (EHLEAFHLEL: WHEHER ARG
o PEEMRARI: ISR kN M HRASE AR T A P (0 B b i 7 (10 ) S 450 P P S5 P58 AN 3
HURAF A 3% 5-3 M LA AR5 5.

R 5-11 K DFEAR X g i L ) )

Symbol Parameter Conditions Typical | Unit
twusteep | VaKe “ggg’: Sleep | system clock is HSIDIV | 3.22 us
twusTop Wake ”nf(:g‘;m StoP | gystem clock is HSIDIV | 26.65 | us
Wake up from Deep .
twuDEEPSTOP Stop mode System clock is HSIDIV | 28.88 us
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5.3.1 AMEBR SRR

R B SRR IR A R R S R e
g M RE S BORAE A AN S B SR I B RN A, PR IR A F e T A
AR

K 5-12 [EE AN P R

Symbol Parameter Condition | Min. Typ. Max. Unit
FHSE.ext User external cloc(l1<) ) ) 8 48 MHz
source frequency
OSC_IN input high level
VHSEH voltage - 0.7Vpp - VD \%
OSC_IN input low level
VHSEL voltage - Vss - 0.3VbDp \%
OSC_IN high or low time
tw(HSE) - I%) Wi - 20 - - ns

1. A RIE, AEE K.

VHSEH
90%

10%
VHSEL

U tw(HSE) | tw(HSE)
x | | . ‘ \
¢———— THSE —— ¥
< > IL
External clock source | fHSE_ext |OSC_IN -t
L =

5-6 A Hf vt I B K A2 AL e

5.3.2 HERE SRR
T e Rt POtk 2 M Ao P BR800 P R e, P S 425238 ) T4 2% 1 ) B 5

HEANF (HSD HwHFHH
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% 5-13 HSI k% 2e kit @

Symbol Parameter Conditions Min Typ. Max. Unit
fHsi Frequency - - 48 - MHz
ACChsi @ HSI oscillator Ta=0°C~55°C -1 3 1 %
deviation Ta = -40°C ~ 105°C -2 - 2 %
HSI oscillator
(2) - - -
Tstab(Hsl) startup time 20 Ms
HSI oscillator power
2 - - -
looHs) consumption 480 bA
1. Vop=3.3V, Ta=-40°C~ 105°C, PKRIEHEHIWiH.
2. HWIRIE, AR,
3. HZAEIHEEH.
REAI (LSD R
* 5-14 LS| ¥ etk O
Symbol Parameter Conditions Min. Typ. Max. Unit
fLsi Frequency - - 40 - KHz
ACCLs @ LSI oscillator Ta=0°C~55°C -15 - 15 %
deviation Ta =-40°C ~ 105°C -20 - 20 %
LSI oscillator
@) - - -
Tstab(LsI) startup time 100 s
LSI oscillator power
@) - - -
loo(s consumption ! bA
1. Vop=3.3V, Ta=-40°C~ 105°C, FRIEHSHIVH.
2. HBIHRIE, ANEEFHINER.
3. HZEIHERH.
5.3.3 FAEERRHE
% 5-15 Flash 17 fik 28454
Symbol Parameter Conditions Min. Typ. Max. Unit
16-bit programmin
tprog sl 9 - - 37.24 - us
Page (1024 bytes) ) )
[ERASE erase time 4 6 ms
tME Mass erase time - 30 - 40 ms
Read mode - - 1.5 mA
Ipp Supply current Write mode - - 2 mA
Erase mode - - 1 mA

DS_MM32GO0EO1 _ver1.11
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H R

% 5-16 Flash 1 fifi i 73 fin AEUHE DR A7 IHIFR

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

5.3.4 EMC ¢
SR I 7 7% T 0 4 VP AR B Sty R A7 R 1

hegtE EMS CHRRBGBURME)

AT AR AR N RS GRG0 3 D NSR 2 A LEDD I BURE S bl it im 1 o e i

FHER =45 1R, LED INERFE/R TR =4

o HHHUR(ESD) CIEFIAISR) MANBIFTA #4E 5l BERIRAEDR T, &R
% 1EC 61000-4-2 Hrifk

e FTB: @it — 100 pF %[ VDD Al VSS Jitiin— & PoEBi s s 5 (IE5D , ELE
KADNREMET L. ZIATT & IEC 61000-4-4 itk

O AL LME R R H AR MRS R AT R,

% 5-17 EMS ik

Symbol Parameter Conditions Level/Type
o . . Vop = 3.3V, Ta= +25°C,
VFESD Voltage limit applied to any /0 pin, fHcLk = 48MHz. Conforming 2A

resulting in malfunction
to IEC61000-4-2

Fast transient voltage burst limits Vop = 3.3V, Ta=+25°C,

to be applied through 100 pF on
VFEFT VDD a%% VSS pingto indLE)ce a fHcLk = 48MHz. Conforming 2A

functional disturbance to IEC61000-4-4

B TSR DL S P ) 1

fE SR T EMC (VPR AL AL, J2 70300 (o ST SR B R IEAT IO SIVE RO,
EMC HEfit 55 it B A LRI B BIAR S, DL, SR P R BESEAT EMC HRAL, JF
{475 EMC 4 5 HIUGER iR

AR

P R P UL AR B R .

o BEBORMIRFL A

. BANNEG

o SCEEEORBROR (bR

DS_MM32GO0EO1_ver1.11 www.mm32mcu.com 29



http://www.mm32mcu.com/

% 5-18 ESD & LU #54

R W WHIRM CEAMIE AR S nin ), W RLE A TR NRST E5IA—
MR A IR G B B SN AN RREE 1 R BT I B

FEEAT ESD M, AT LLAEE H N R A s BRI A A b, Al B A a1
M7, BRAF A 7 BN R LA 1R AR A AT R R

5.3.5 ThREME EMS (A EURE)

ETEAAFEBINK (ESD, LUD , AR ERWETTE, WS A7 s B ok e e
(1 SRR 7 THI R PE RE

FrEBE (ESD)

RO (A IR B ki 2R 5 TR B — FD A 5 — AN SO kst i n 21 BT A R b B BT AT 51 L,
FERBIRAN S BB S EME R (3 F x (n+ 1) fE 5D o XA &
JEDEC JS-001-2017/002-2018 #5iff .

BaHr

AT VAR BITERE, TEAE 6 AMFER LT 2 A B AMAO SRR

o ONEANHVESIK, ARALEIEARER At A R

o TERAMA. HHAFECER VO SIH EEARR . XA S EIAIJESD78E £
FHL AR B A 1A

X el 3% EIAMJESD78E IC latch-up #rifE.

Symbol Parameter Conditions Class Maximum | Unit
L Ta = 25°C, conforming
Electrostatic discharge voltage ’
VESD(HBM) to ESDA/JEDEC JS- 3A +5000 \%
(Human body model) 001-2017
L Ta = 25°C, conforming
Electrostatic discharge voltage ’
VESD(CDM) : : to ESDA/JEDEC JS- C3 +2000 \Y
(Charging device model) 002-2018
) Ta =105°C, conforming
ILu Latch-up current to JESD78E I, A +300 mA

5.3.6 /O ¥ Ot

1 PN R

BrRARFE AU, NRINB SR EIER 5-3 WAMNESR . FTER 1O b 1 #Z A
CMOS,
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% 5-19 /O FA4stt

Symbol Parameter Conditions Minimum Typical Maximum | Unit
Vi Low level input voltage - - - 0.3 * VoD \%
VIH High level input voltage - 0.7 * Vbp - - \Y
Vhy Schmitt trigger hysteresis () - 0.1* Vop - - \%
likg Input leakage current @) - -1 - 1 pA

Weak pull-up equivalent _
Rru resistor 3) VIN = Vss - 60 - kQ
Weak pull-down equivalent _
Rrp resistor ) VIN = VDD - 60 - kQ
Cio I/O pin capacitance - - - 10 pF

1. HZEAEIHEEH, AEEFER IR,
2. WnRAEAHAR G| B s e EE AR E U ER A T R e T KA
3. EFATNhHBHZ poly HEH.

T JR B L IR

GPIO (i

NG e T A PAR a2k £20mA HLIR.

FEFI P R, 1O B H A AU RAIE XS H A BE I 2% 5-1 45 HH I 280 e K ATUE (8 -

e JTA 110 %A Voo ESREL HLI
Bt 40 B KAUE (E Ivope

o JTA O i RIS Vss Bt ) AL A
Bk 40 B K AE AR Ivss.

ANEE

v ok
/)ﬁx ’ Z: Ae

i LR

ERARRFHIULT, RS 0 S HOR A8

B, AW /O i &£ A CMOS 1,

% 5-20 i th HLE 4G O

UF1, i E MCU fE Voo 3B & KIS 4T iR

R, fn bk MCU 7£ Vss it i KB AT

Symbol Parameter Conditions Typical | Unit
VoL (M Output low voltage 0.36
|lio|= 6mA, Vbp=2.0V
VoH @) Output high voltage 1.56
VoL (M Output low voltage 0.2
|lio|= 6mA, Vbp=3.3V
VoH @) Output high voltage 3.01
VoL (" Output low voltage 0.27 \%
|lio|]= 8mA, Vop =3.3V
Von @ Output high voltage 2.91
VoL (" Output low voltage 0.15
|lo|= 6mA, Vbp=5.0V
Von @ Output high voltage 4.75
VoL (™M Output low voltage [lio]= 8mA, Vbp =5.0V 0.2

DS_MM32GO0EO1 _ver1.11
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Symbol Parameter Conditions Typical | Unit
VoH @ Output high voltage 4.67
VoL ®@ Output low voltage 0.54
VoH @) Output high voltage lio}=20mA, Voo =5.0V 4.18
1. SHTRIIHET o D AURLBIETR A H L0 S KBUE [, [ o KLEF (BTf 110 AN
EHIED ARt lvss.
2. THEHEHR o LAURLEIER T B IIEN B RBUEME, FR o A (BTE 110 A
EHIED ARetEid vopo
3. HZGEEIHEE .
LD T B K S

o N 1 S AR A 5 SO HUEL 7 A T T Y R s e
BRARRF UL, AR 1 2 HOR A A SR BE A L L IR AT 45 3R 6-3 ISR AH I AR 21

% 5-21 /0 A2k (@)

Symbol Parameter Conditions | Typical | Unit
ti(0)out Output fall time CL = 50pF 5.8 ns
tr0)out Output rise time Vbp=3.3V 5.6 ns

1. EARHEAER 5-7 HE Lo

2.

HBOHORIE,  ANEA P il

External output
load is 50pF

90%

tr (I0)out e—p

10%

|
| |

T

tf (10)out

<
«

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

5-7 110 A

DS_MM32GO0EO1 _ver1.11
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5.3.7 Timer ERf 224
T FHIH 1S5 B R

BN L EADEESI I i . MR, SR8 PWM S s tE S,
% W/ 5.3.6 11O i E4GE

% 5-22 TIMx O 5tk

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 A{g)l(\(/I:LHKz 0 24
ResTim Timer resolution - - 16 bit
- 16-bit counter - 1 65536 tTimxcLK
period ﬂgﬁLHKZ‘ 0.0208 1365.3 us
Maximum - - 65536 trimxcLk
possible
tmax_counT | counter value -
N (TIM_PSC fzg)l(\(/iLHKz - 1365.3 us
adjustable)
TIM maximum
IMAX_IN input frequency B B 48 MHz

1. WHRIE, AFEA K

5.3.8 12C #O%#H:

BrARFE RV, FRIV M SERAE AR, fecua MM VDD B EF &K 5-3
(¥ 26 A0 45

12C #FEORFEhadE 12C A, (HA L THRS]: SDA Al SCL A “H” MITIw5 I,
MBS E AT IR N, 72 5] HUEIAT VDD Z Al PMOS e, (B IRAELE

12C FHRES T T, AR AN S HDIEESI I (SDA #1 SCL) [ IEVER, 2 I/
4 5.3.6 1/O 3 FIRF:

% 5-23 12C R

Standard 12C () Fast mode 12C (")
Symbol Parameter Unit
Minimum Maximum Minimum Maximum
tw(scLL) SCL clock low time 9*tpcLk - 9*trcLk - us
tw(SCLH) SCL clock high time 18*trcik - 18*trcLk - us
tsu(sDA) SDA setup time 1*tPcLK - 1*tpcLK - ns
SDA data retention
) O 3) -4
th(sDA) time 0 0 ns
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Standard 12C (" Fast mode 12C (")
Symbol Parameter Unit
Minimum Maximum Minimum Maximum
tr(SDA) SDA and SCL rising ) 1000 20 300 ns
tr(scL) time
ti(sbA) SDA and SCL fall ) 20%(Voo/
trscL) time 300 5.5V) 300 ns
tvd(pat) ©) Data valid time - 8*tpcLk - 1 @) - 8*tpcLk - 0.3 @ | us
Data valid . .
tva(ack) © acknowledge time - 8*tpcLk - 1 4 - 8*pcik-0.3@ | us
Start condition hold . .
th(sTA) time 8*trcLk - 8*trcLk - us
tsu(sTA) Start cor:icrlllqt;on setup 19*tpPcLk - 17*tPcLK - us
tsu(sTo) Stop cor:idnlqt(laon setup 17*tpcLk - 17*tpcLk - us
Time from Stop * *
tw(STO:STA) condition to Start 4847tpoL - 1447tecL - us
condition (bus idle) K K
Capacitive load of
Co cach bus - 400 - 400 pF

=

BT RUE, AIEA iR,

2. IKFIRRAERISC 12C BB, froke UAUKT 3MHz. JikEIPRERER 12C KRk B,
freLk1 AR T 12MHz.

3. £ SDA# A 0.3Vop % 0.7Vop IAHETEE 2 A, #ifk SCL 7E TR T3] 0.3Vop LA R,
HR: W T ENEE SCL TR fERIAR, R & SCL ME A H°F (Vob) £/ 0.3Vop 1)
LA )R N SDA kXt T SCL HIZEIR «

4. FRvERE AT EOE AR 20 K thispa) AT BAJE 3.45 us A1 0.9 us, {HAAZIEL tvdpaT)BR tvacack) 1K
fEAN—ANEH ). S IR SCL 5 S IACHSF I (twiscn) 7400 250 A2 1 i K AH -
WU B T SCL,  TIHHE 72 RE N 2 AT 2 2007 2 37N ] 2 T 2K

5. tvapaT) = M SCL LOW | SDA i th 4 15 5 (B ] .

6. tvdack) = A SCL LOW %I SDA Hith #iilE 5 KBS Il
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30%

Voo
4.7KQ 4.7KQ
100Q
o AVAVAY. SDA
12C BUS
100Q
(e} SCL
====-=-=-==- I
t (spa) | tr (spa) tsu cspa)
70%
SDA

++ SDA

«+SCL

Kl 5-8 12C A 2R AT ity A it (D

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

5.3.9 SPI#EO%M:
SRR, R R A SO PR BRI, freux SR A Voo f L HLE 75 4% 5-3 1)

ARG,

BHrRmNmEEHThEES| M (NSS. SCK. MOSI. MISO) [F4ritkifts, & /T 5.3.6

11O ity ¢

% 5-24 SP| F @

Symbol Parameter Conditions Minimum Maximum | Unit
Master mode, Ta =
fsck SPI clock 25°C - 24 4) My
f
1/te(sck) requency Slave mode, Ta = 25°C - 1
tr(sck) SPI clock rise time Load Cap1350rl)tl:’::1nce: C= . 5 o

DS_MM32GO0EO1 _ver1.11
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Symbol Parameter Conditions Minimum | Maximum | Unit

tisck) SPI clock fall time | -0@d capacitance: C = i, 6 ns
15pF
tsupnss) (1 NSS setup time Slave mode 10 - ns
thnss) NSS hold time Slave mode 10 - ns
tw(sckr) (D SCK high time - to(scK)/2 - 6 | tescky/2+6 | ns
tw(sckw) (! SCK low time - tescky2 - 6 | toscky2+6 | ns
Master mode, frcik =
tsugmr) (D Data input setup | 48MHz, prescaler = 2, 15 - ns
time high speed mode
tsust (M Slave mode 5 - ns
Master mode, frciLk =
thgur) D Data input hold 48MHz, prescaler = 2, 0 - ns
time high speed mode
tnesiy (1) Slave mode 5 - ns
Data output valid Master mode (after
Q)] -
tmo) time enable edge) 15 ns
¢ ) Data output valid Slave mode (after ) 15 ns
v(SO) time enable edge)
HZR G IR

A

s/ IMEAE R W i 0 R /M TR S R R R IR R 3RS 200 (K e K 1)
B/ IMEA R R AT A R /N TR] B KB R R AR R 2 B T LS (1 ORI 1]

2 SPI LARFERBRE AT, AR SCK L A # L HTICEC HFE,  PAARIEAL R e ks JFif

f# SPI Master 1 SPI Slave ] SCK # £k R A] % .

DS_MM32GO0EO1 _ver1.11
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NSS input\ /
tsunss) | tc(sck) N th(Nss)-‘ﬁ_;: i
= [GPHA=0 l J \ ;5;—\!7
Q| CPOL=0 | { : \ \ | : () ‘
£ tW(SCKH) |, N : s ‘ |
S |cPHA=0 _ twiscky) ] g | ¥ ! :
o |cPOL=1 | \ / w
: o tvso)ye—> thso) e e trseK His(so)
ta(so) —» 1! | ! 1 ti(scK) |
MISO o 4? :
tsu(sly—+ }'
MOSI ><><><>Q<><>O< | MSBIN >< BIT1 IN >< LSB IN ><><><><><><><>(
INPUT ; N
:= th(sn >
5-9 SPI it P MR AT CPHA =0, CPHASEL =1
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NSS input

tsunss) Q—» e——tc(sck) —»! th(Nss) € #::
| ' | ! I:
= CPHA =1 | /7| I I ! " ,:
& |CPOL=0— | / AR ! |
Z tw(SCKH) ! | ! | i |
6 CPHA =1 itw(sckL) | I | v ! |
? [CPOL=1 ! : ) ! \—/ .
| A . ) | !
| 1 tvsory : s ! tdis(so) | .
ta(so) ——n— ¥ ( ‘L"—ﬁ th(so) +— ;L:FESCK; 1 I8(50) .
MISO | N ; .- | e !
OUTPUT }< MSE,OUT >< BIT6 OUT 1>< LSB OUT >,
| | ! -
tsu(sn :<—>.f<—th(3|) —»
INPU ><><><><><>< . MSBIN >< BIT1IN | LSBIN XXXXXXWXXW
INPUT | H

429658

5-10 SPI I FF B MR A CPHA =1, CPHASEL=1®

1. JWESKEET CMOS HF: 0.3Vop f 0.7Vop.
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=
High
NSS input -
! |
I 44— te(SCK—p ‘
|
5/ CPOL =0 \ ‘ d ! -
g o | | | |
3 |
o o | | | | |
5 [ [ | | _
4] CPHA =0 | | | | | I*\I\f
cPOL =1 o | P N— L
|
o | | | | :
| | | | | | |
|
CPHA = m—/ ' : !
I |
- CPOL =0 | I _ |
3 [ [ : | P!
° o | | | Pl
S| CPHA =1 ! | l - -
@ h 1/ \ / N [ :
cPOL = 1 | w | w o
I ltw (SCKH) | ! | tr (SCK)
tsu(MI) ! [ [
su( ):ﬂ ‘tw (SCKL)‘N—M | b sc
| | |
MISO | | I i \
INPUT / , MSBIN BIT6IN | LSB IN W
T | -
- th(M|>+f |
| - |
g‘gf}l)w MSB OUT| >< BIT1 OUT | >< LSB OUT
tv(MO ) & M th(mo ya»*
184118

5-11 SPI i PR MR, CPHASEL=1®

* 5-25 USART @

1. ESEET CMOS HF: 0.3Voo Fl 0.7Voo.

5.3.10 USART 04
BRARKESIBEI, RIS B R B, frouo SRR Voo At HL LR 7 &3 5-3 11
SRS

A RN EFAThEES | (SCLK. TX. RX) MFREVENS, 2 IL/NT 5.3.6 1/O i R

Symbol Parameter Conditions Minimum Maximum Unit
Master mode, Ta = 6
fscLk USART clock 25°C ) MHz
1/te(scLi) frequency Slave mode, Ta = 25°C - 6
¢ SCLK clock rise Load capacitance: C = ) 6 ns
r(SCLK) time 15pF

DS_MM32GO0EO1 _ver1.11
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Symbol Parameter Conditions Minimum Maximum Unit
¢ SCLK clock fall Load capacitance: C = ) 6 ns
f(SCLK) time 15pF
twscLkH) (1) SCLK high time - te(scLk)/2 - 6 te(scLky/2 + 6 ns
tw(scLke) (1) SCLK low time - te(scLky/2 - 6 te(scLky2 + 6 ns
t 1) . Master mode, frcLk = 5 i} ns
tsusty (M ime Slave mode 5 - ns
Master mode, fpcLk =
1 : ’ -
thqmi) Data |tnput hold 48MHz, prescaler = 8 5 ns
thsy M 'me Slave mode 5 - ns
Data output valid Master mode (after
Q)]
tv(mo) time enable edge) 10 ns
Data output valid Slave mode (after
M -
tv(s0) time enable edge) 26 ns

1. WBeHRIE, AR .

5.3.11 ADC F¢ft:
FRARRE U, SRS HCEME AT & 5-3 MR IIAEIRE . fecike HUHAT Vooa fEHL

R I A 3
#* 5-26 ADC 4§
Symbol Parameter Conditions Min. Typ. Max. Unit
VDDA Supply voltage - 2.5 3.3 55 \%
ADC clock
fapc frequency ) ) ) 16 MHz
fs Sampling - - - 1 MHz
frequency
’ External trigger fADC = 16MHz - - 1 MHz
frric (1 3
frequency ) - - - 16 1/fanc
Conversion
) - -
VAN voltage range 0 Vooa v
External input .
QO] -
RAIN impedance See equation 2 kQ
Sampling switch
(1) - - -
Rapc resistance 1.5 kQ
Internal sample
Capoc M and hold - - - 10 oF
capacitance
tstag (1) | Stabilization time - - - 10 us

Delay between
tiatr (1) trigger and - - - - 1/fanc
conversion start

fabc = 16MHz 0.156 - 15.031 V&
ts (1) Sampling time
- 25 - 240.5 1/fapc
- 15.812
Total conversion | 1oc = 16MHz | 09375 5 HS
tcony (1 time (including 15 ~ 253 (sampling ts +
sampling time) - successive approximation 1/fanc
12.5)
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Symbol Parameter Conditions Min. Typ. Max. Unit
ENog | Ffiective humber - - 105 . bit
1. HEEERIE, AEAH I,
2. HEIHRIE, AEAE RN,
3. {EZRITET, Verers fEWHEREES] Vopa, VRer- 1ENHIERLE] Vssa.
4. HRIE, AEA IR
5. XATAMERfRE, DAERGE N E—ANER 1/ fapc.
LN R TIES
~ik 2

% 5-27 fanc=15MHz @ I} ¥ K RaN

Ryn< —-R
AN fapcXCapc*In(27+2) 4pe

FRAR (A 2) AT e RSB, 5 RZE VN 1/4 LSB. Hp N =12
(FoR 12 R 3%, J21E fanc = 15MHz Il & fif 5 .

Ts (cycles) ts (us) Maximum Rain (kQ)
25 0.156 0.1
8.5 0.531 4.0
14.5 0.906 7.8
29.5 1.844 17.5
425 2.656 259
56.5 3.531 349
72.5 4.531 45.2
240.5 15.031 153.4
1. ERIHRIE, ATEA IR
% 5-28 ADC #as 5% 0O
Symbol Parameter Conditions Typical Unit
ET Comprehensive 21~38
error
EO Offset error feeiki = 48MHz, 24~1.1
fanc = 16MHz,
EG Gain error Ran < 0.1 kQ, -0.6~1.0 LSB
ED Iir?éf;?i:(;r:ir?;r V?ngg%v’ 08~1.0
EL Iinelg,l['(iatsreanl'ror 2.8~15
1. ADCHEESRIAENHBFNIR R T2 AL AR R S BN R A i, BRA

KRR S AR 5 — MR 51 BB IEAE AT RO 5 . AR T BE ™ AR SR AR N LI

bR AR 5| B L

(Bl S 2 18] 30— AN H 45 2 A .

IR IERFEN R, R EALL
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2.

T/ 5.2 T ing ceino F1 Zing ceiny TERIZ Y, ARSI ADC K%,

HEZRE TP ORIE, ANEA il

b, ADC #SZHS SRR, Hou 7R & BN 18] 5-12 s
ET = SRR ZE: SR AN ER AR % o 2 1] PR d5 K M 19

EO = W2 iR % 5 — R SL PR B4 M B — B AR 45 1] £ i 125
iR e a — R BN B 5 — RS B e e ) 1 i 1
ED = fr 2o MR %2 S B A0 0 M B AEUAEL 18] 1 5 K M 125

EL = PR ENERZE: AR ART SE I #0122 1 FR) e K i 25

EG =

ADC output
4095 - - m oo e
4094 —|
4093 — Ideal transfer curve —wuw I__
4092 — g
4001 — ET S
5 —| <—E|_—>e
s TR
3 - i
—>—ED —<—
2 —
1LSB ideal
1 —
I T I T I T I 22 T I T I T I T i VAIN / VREFH * 4095
0 1 2 5 6 4092 4093 4094 4095

5-12 ADC ¥ &S8R &R
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Sample and hold ADC converter

VAIN

PCB it

LR AR UL R BE L. B 10 nF AR BN

i MCU & hs

Mﬁlw::“ ) AI NXI——\ R;:Eﬁm 12'b|t
VIVVVVY \_J YVvvy
converter
Cparasitic?
Capc®
Parasitic
capacitance

] 5-13 {#i ] ADC $L28 [fy i 332 5]

5% Rain. Rapc F1 Cabc HI%UE, W3 5-26.

Vopa

1uF//10nF

'] Vooa

[

\|‘4H

1] Vssa

[

K 5-14 fHt L YA S 25 L R 2k i

P
g
E

226818

423454

Cparasitc %7~ PCB (HIR¥EM PCB i RREAN) S LIEHERE CRY 7pP) . &K
E"] Cparasitic iﬁlﬁﬂ%ﬁ%ﬁ%%?ﬁ&ﬁ’ﬂﬁﬁ, ﬁ@(%ﬁ@j}/ﬁ%ﬁzd\ fabc.
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fEiTid

6 R

A

I

6.1 QFN20
: )
| | | 1
e e At
A3
e
b |
|
UUUU -
R cl
> | (S
o | —
Rl -— -+ - E
b _ o (-
D, \ -
1
ANANALT [T
20 | L
PIN 1 Identifier D2 L

K] 6-1 QFN20 #3345 R~

1. BEASRIEME G
2. ROPRAINEAK,
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(EXARGES

2 6-1 QFN20 35 R~

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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(EXARGES

7 BT

RT-LETHL

Date

Revision

Description

2023/7/30

Rev1.11

ik it
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