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1.1 R
AP A A Arm® Cortex®-MO NN K% 32 frfds s, & LAEE ik
48MHz, WB SIS, F 50O i O M NS MBS L. AP sd 14 12 42

] ADC. 14> 16 (@A Er 2. 14> 16 A E M 880 1 4> 16 i mE . 84 &
PRUERESEE O 1AM 12C O, 1 SPIEEOM 2 4 UART #11,

AP R TAERIEN 2.0V ~ 5.5V, TAEREEE GRERE) 7 -40°C ~ +85°C [
TAVEIAT -40°C ~ +105°C (9 e TR (R4 V) o WHEZFE i TAES SRR R DI FE N
K

XL AMEECE, AR MERRE S T 2N A

o AR

o LLFH

o HIHLAEHI

o« IiH

o B

o MATHBT B

e 8/16 it MCU F+%

APE R ME QFN20. TSSOP20 il SOP8 3t 3 Fihdf 2

1.2 R

Wz 5 &40
— Arm® Cortex®-MO 32 7 {3z i) 28

— I LAESE AT ik 48MHZ
— FARA A 32 Srfd el gk
o fFhikEY
— ik 16KB [ FLASH 25 171k 23
- 5 2KB ) SRAM
e CRCIIHHIT
o IR AT LR B
- 2.0V ~ 5.5V fitif
- LH/WHEEA (POR/PDR) . AR KM% (PVD)
- POR S EMLE 1.7V
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- PVD HEBEAMKE 1.8V

— HIEE 2 ~ 24MHz i AR A

— WHREEH R 48MHz iR 2%

RTI#E

— HEAR C(sleep) . f5#Hl (stop) FFHLE (standby)

6 NiE I 5

- 1> 16 i 4 I8 s EhEn 88, A 4 18iE PWM i, DLRIEXAERAE s
1ETRE

- 116 eSS, Amis 3 M AR EL L ATHT IR R

- 116 e A%, A 1 MR A H LA

- 2/NETER T (IWDG 1 WWDG)

— 11 Systick EH#5: 24 7 H A A

Zik 4 MilfERN

- 2/~ UART #0

- 1/~ 12C £0

- 14~ SPI #11

Zi5 18 MRE 1/O i -

— BT 11O EIAT LABMEE] 16 ANSh b b7

— BRI i N VDD (55

1A~ 12 I BHCE s, 1uS Femfa) (235 8 Mt \idiE)

- Y5 Hl: 0 ~ VDD

— SCHERFET ) A0 43 S 1 B

— A bR AR

PR

- AT EED (SWD)

KH] QFN20. TSSOP20 #il SOP8 %}
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2 A Ui B

2.1 BEFFE
2.1.1 iTWER
% 1iTEE

=i S
sEED MM32F0010AIN (V) |MM32F0010A1T (V) [MM32F0010A6T (V)
NfF- KB 16 16 16
SRAM - KB 2 2 2
il (16 bit) 1 1 1
EL%N 1 1 1
SE I 2% —_ . : -
UART 2 2 2
ST 12¢ . 1 1
SPI 1 1 1
GPIO it 1% 18 18 6
A 1 1 1
12 i ADC e 5 . -
CPU #ii# 48 MHz
TAEHE 2.0V ~ 5.5V
LA -40°C ~ +85°C/-40°C ~ +105°C (JE4{H9 V)
ESES QFN20 TSSOP20 SOP8
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FOOLOALE
XXXXXXXr

1H£ﬂﬁiﬂ—”© (l’b VVYWww

B 1 TSSOP20 % Elkz N

FOOLOAEt
XXXXXXXr

15&*@9{——@ il', AA A"

E 2 SOP8 Z EitRiR

TSSOP 1 SOP %54 Wi F £ E):
e E—47: FOO10xxt
- PERARR, HAPURREESS, U8 TERZOCH N TAE (-40°C ~-85°C)
“WCNVRIRIZS AT B TR (-40°C ~ -105°C)

K —

o FFTAT: XXXXXXXI
— BN + S RRAS, HArRreSHhRAes.

o FE=AT: A+ logo + yyww
- H#igmiy, HAyy"RRE, “WwwRRH.
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MMOLt
XXXXr
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| 3 QFN20 £ Ef5iH

QFN20 HfFA7 U 22 E]1:
e F—4T: MMO1t
— PRELGENE 4, HA“MMO1" %8 MM32F0010 %41 QFN20 H3%, “URRImESS, v
NN'FRIZAE A A TR (-40°C ~ -85°C) , “UN“V'ERRiZ&EH AT TR (-
40°C ~-105°C) .
o BT XXXXI
— JEWIRY + SRS, HA T RR SR RA S
o AT yyww
- H#igmiy, HAyyRoRxE, “ww R R,
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2.1.3  HHHER]
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SWCLK
—’W SERIAL WIRE
Cortex-MO FLASH SRAM
PROCESSOR |
Fmax 48 Mhz FLASH SRAM
NVIC Controller Controller HSI 48M
OSC_IN
Bus Matrix HSE 2-24M[_osc outr
CLOCK & RESET
CrRC K V| K | CONTROLLER
GPIO ——
AHB-APB
BRIDGE 1
7~
EXTERNAL
B INTERRUPT ﬁ 4 CH
) CONTROLLER (———— 1xTIMER.GEN [“ &
<« 1x TIMER.BASIC i——~)
4 CH/ICHN SCL
I — ¢ >
T ] 1x TIMER.ADV — N—— 12C oA,
s
MGS| SPI (———) WINDOW
V]
= (——=—= WATCHDOG
X
—rx UART1 (N
o
ANZ.0,)  8-.CHANNEL X,
12-bit ADC 1MSPS (G 1K > UART2 DR
LS 40K l INDEPENDENT K]
WATCHDOG
Vv
K 4 FHE
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KIS it BH
2.2  ThREEULEH
2.2.1  WHEfEA

Arm® Cortex®-MO0 43282 — N BB HI BB 2 R /KL n 32 Aikififg S EA A 2%, A
A R IR T RE A4 55

2.2.2 [k

2 fEAEZR ML

IS8 b e KA ShBt #ik
0x0000 0000—0x0000 3FFF 16 KB Mapped to Main Flash memory
0x0000 4000-0x07FF FFFF ~ 127 MB Reserved
0x0800 0000—-0x0800 3FFF 16 KB Main Flash memory
0x0800 0000-0x1FFD FFFF ~ 383 MB Reserved

Flash Ox1FFE 0000-Ox1FFE 1BFF 7 KB Reserved
Ox1FFE 1CO00-Ox1FFF F3FF ~ 256 MB Reserved
Ox1FFF F400-Ox1FFF F7FF 1 KB System memory
Ox1FFF F800-0x1FFF F80F 16 B Option bytes
0x2000 0000-0x2000 07FF 2 KB SRAM

SRAM
0x2000 0700-0x2FFF FFFF ~ 255 MB Reserved
0x4000 0000-0x4000 03FF 1KB Reserved
0x4000 0400-0x4000 07FF 1KB TIM3
0x4000 0800—0x4000 OBFF 1KB Reserved
0x4000 2800-0x4000 2BFF 1KB Reserved
0x4000 2C00-0x4000 2FFF 1 KB WWDG
0x4000 3000-0x4000 33FF 1KB IWDG
0x4000 3400-0x4000 37FF 1 KB Reserved
0x4000 3800-0x4000 3BFF 1 KB Reserved

APB1 0x4000 4000-0x4000 43FF 1KB Reserved
0x4000 4400-0x4000 47FF 1 KB UART2
0x4000 4800-0x4000 4BFF 3 KB Reserved
0x4000 5400-0x4000 57FF 1 KB 12C1
0x4000 5800-0x4000 6BFF 5 KB Reserved
0x4000 6C00—-0x4000 6FFF 1KB Reserved
0x4000 7000-0x4000 73FF 1 KB PWR
0x4000 7400-0x4000 FFFF 35 KB Reserved
0x4001 0000-0x4001 03FF 1KB SYSCFG
0x4001 0400-0x4001 O7FF 1 KB EXTI

APB1 0x4001 0800-0x4001 23FF 7 KB Reserved
0x4001 2400-0x4001 27FF 1 KB ADC1
0x4001 2800-0x4001 2BFF 1 KB Reserved

DS_MM32F0010_ver1.11 www.mm32mcu.com 7



http://www.mm32mcu.com/

AU Ui 1]

M Hibva PN AhBE #iE
0x4001 2C00-0x4001 2FFF 1 KB TIM1
0x4001 3000-0x4001 33FF 1KB 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 1KB RCC
0x4002 1400-0x4002 1FFF 3 KB Reserved
0x4002 2000-0x4002 23FF 1 KB Flash Interface
0x4002 2400-0x4002 2FFF 3 KB Reserved

AHB 0x4002 3000-0x4002 33FF 1KB CRC
0x4002 3400-0x47FF FFFF ~ 127 MB Reserved
0x4800 0000-0x4800 03FF 1KB GPIOA
0x4800 0400-0x4800 07FF 1KB GPIOB
0x4800 0800-0x4800 OBFF 1KB Reserved
0x4800 0C00-0x4800 OFFF 1KB Reserved
0x4800 1000-0x5FFF FFFF ~ 384 MB Reserved

2.2.3 WENFAES (FLASH)
K 16KB [N B FLASH fFfigsd, B TR 7 MEdE.

224 WM& SRAM (SRAM)

K 2KB N B SRAM.

225 EARTIREEITEHRIE (CRC)

CRC (fEMTUAREY) MM — AR LTRSS, WA 32 SRk
—A~CRC 4. 7EARZMRAT, HT CRC [MHE AW TIE SR s A i i — 8. 75
EN/IEC60335-1 Frifi (i B i, S T — Rl N7 FE A 334 i T B, CRC 15 T
T LU T Sem L LR 25 4, IR 5 7E SN A A2 BRI 7 A 1 2 4 0

2.2.6 HEMFEAXFEEHLZE (NVIC)

AT it AL S D 1 R B 9 A

DS_MM32F0010_Ver1.11
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Refip Mo E 2 AN AT h @ E CRER 16 4
Cortex®-MO [FHIZ) 1 4 DA gRAEIL e 2.
o EHEGH NVIC BEMLIK B AE IR Y Hh Wiy 3 Ah 2
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Hh T N 1k BTN A

o EHMEM NVIC 21

o VRN AL B

o ALFRMEEIMB S ML b

o SRR EHERETIAR

o HIRALIEIRE

TR Bl E B R, ERRAIME L TFE . R DL /N ) r R G AR SR Ak R (1 Hh W 2 T

&b
Ae o

2.2.7 AMEFEIEESIRE (EXTD

A e T R B AR T 8%, F T SOk (10 1B f P ARk, 3BT AR v b/
HER . BT 10 BT LLERES] 16 MMBHITL. A PRI AT AL, BUE A &
ER bR B (BT, RIS EOGAN) o — AR A 2 A7 20 2 R T oh i SR (1
R

EXTI A] DURSI 2 fik o7 555 B /T I 38 AHB S 2R B & A A AR P AR 4k

2.2.8 IEHAES)
ZAT I T E AHB A%, &l APB X, AHB s APB 1k il % &
48MHz. Z7%5 [ 5 [{I R IREHAE R .

DS_MM32F0010_ver1.11 www.mm32mcu.com 9
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|LsiRing|—— s | [wos ]

1
1
1
1
I
! 1
! 1
! 1
I ! Not
: : Deep Sleep CPU
! 1
! 1
Not )

' ! SysTick
: ! ¢—| HCLK/4 MD—
I ! : Peripheral .
|HSEOsC ' 4 sysclk|AHB_Div clock enable:! )AHB Peripheral
1| 2~24MHz |, HSI /1,2, ...,.512
! 1
: ! HSI/6 _/( APB1_Div | PCLK

[} — .
1 — - APB1Peripheral
1 : sSwW 1,2,48,16 Peripheral & Adc_ctrl
1 \ clock enable
! 1
\ : If(APB1_Div=1) _
1 \ -> pelk1 TimerX
' ! else
' : >pelkl x2/div |
1 i = TimerX clock enable
' | RC 48MHz |t |£|
| : ADC_Div
' ! — 23...17 [————ADCEAR)

1
: : Timer1
! 1 clock enable Timer
: ! APB1_Div —D_
! ! Y 1,2,4,8,16
1 | HSI/4—
! 1
1 LS|  —
! E SYSCLK — If(/?1H|;B(1_Div=1) |f>(A£)F;ﬁx(1FDiv=1)

— ->he -
: : HoE else else
! | ->hclk x2/div ->pclk1 x2/div
: : MCO_SEL
l :
! 1
Lo 1
&l 5 i i

229 HHEFTE
Vop = 2.0V ~ 5.5V: 81T Voo 51 11O 5] AN Py &R 5 2845 .

2.2.10 fEH

AP NIRRT EREAL (POR) Mz (PDR)  HiE%, 1ZHIERIGAALT TIRIRAS,
RAER G 2.0V I TAE; 24 Voo IRTBGEMBRME  (Veorreor) I, BT ELR
A, AR AR AT R

IR — AR R RN (PVD) , MM Voo IS HIME Vevo L, 24 Voo
T Eim TBIME Vevo B, tPab 2R 7 ] DLUK VB 5 A5 B Bk s i 2 e N2 &
Bixl. PVD ThRE s Ei@d i r T e .

2.2.11 WRIEA

DS_MM32F0010_ver1.11 www.mm32mcu.com 10
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R SRR A

J AR R R 28 7S L T e RS P S R AR A R S . S R T R AR B AL IS b

AbF TARIRES .

2.2.12 &IhFER (LP)
P2 S ER D RERE R, AT CAE B SRAR DG . 45 S 1) A0 22 B 1 2 (A B 5 e 1A

Bzt A AR %t1.5V ;?jﬂa‘@# 1) %¥Vop ?gﬂﬂa‘% H i P8
EXIT) WFE (Wait for R mﬁq‘%ﬁu;Dc I Ao
Event) TR
ooy | AR (g
f#=HL SLEEPDEEP=1 %%B%%ﬁ%ﬁ%ﬁ ol It
WFI 5kWFE S B 1.5V 1 [X|HSI RIHSE K14k %
PDDS=1 \Q/IKU'\T;SIEHS?;;H? BB E < AR M
AL SLEEPDEEP=1 | ">~ %
WFI SOWFE a5 6
IWDG % fi1
1) LPDS=1 B A LIRS AR DIHE, BikiES % 5.
F A A FDIFERE N B IP IR
FRBYBE, Run Sleep Stop (LPDS=0) | Stop (LPDS=1) Standby
RCC ON ON ON ON Power Down
EXTI ON ON ON ON Power Down
CPU ON OFF OFF OFF Power Down
UARTX Optional Optional OFF OFF Power Down
12Cx Optional Optional OFF OFF Power Down
WWDG Optional Optional OFF OFF Power Down
SPIx Optional Optional OFF OFF Power Down
CRC Optional Optional OFF OFF Power Down
TIMERX Optional Optional OFF OFF Power Down
FLASH ON Standby Standby Deep Standby Power Down
SRAM ON ON Retention Retention Power Down
HSE (2-24MH2z) Optional Optional OFF OFF OFF
HSI RC 48M ON Optional ON ON Power Down
LSI RC (40Khz) Optional Optional Optional Optional Optional
IWDG Optional Optional Optional Optional Optional
PVD Optional Optional Optional Optional OFF
PWR ON ON ON ON ON
ADC Optional Optional OFF OFF OFF
GPIO_CTRL Optional Optional Optional Optional Power Down
10 ON ON ON ON ON
DS_MM32F0010_ver1.11 www.mm32mcu.com 11
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1) Power Down: fitbfmies, $ifE %k
2) Optional: B vTc & FF sl ok
3) ON: LfE
4) OFF: YjfE>=H
5) Retention: ¥ R B ETCIEHAE

HERRAR
FEMEIRAE S, HA CPU 1L, A Ahischb T TARIRZS IF AT 48 K 2 vh W /3 N e i CPU

EHER

TELRFE SRAM FIZFAF88 N AR ERIEIL T, A5 USR] DLk B BAR A B AR FE . TEAFHL
R, HSIHHRG A HSE @R 2  0C H . AT DUR I — L & il EXTI 1945 5 1850 3211
FEMENUE A P, EXTIE 57 BUZ 16 AN /0 Bz —. PVD Hfi i i Me (= 5 .

RepLER

AL T S B RGO AR Th R . 2B R AE CPU IR R AR S 2B S A1 Pl FE T 5 88 . R AT
A1 1.5V #5r At B XA T T . HSI A1 HSE 4R35 28 5% 1, AT LS WKUP 5 i k-
THEY. NRST 5IIEISNMBE AL, IWDG B A7 Me g sl & 114 2 I 23 JF S AL, SRAM FI3
RN E R,

2.2.13 ENMETH (TIM & WDG)
PR 1 A EREN . 1 ANEAERE . 1 AEAENE, DR 2 ANETTER A 1
NRGVSER B, RRILE T b e 5t 8 i A A S R Th B

* 5N A ThAE L

ERERA | AF | REAME | HRERE | WABEN | BIUHEEE | DA
- ~ . #E. |1 ~ 65536 2 [F
ik TIML 16 £ R | e 4 f
. #E. |1 ~ 65536 2 [F

B TIM3 16 4 AR | R 4 x
1 ~ 65536 2 [d]
i ‘
FHA TIM14 16 f7 pLEBL - 1 e

RABEHENE (TIML)

R ER AR 16 A THEE . 4 AR/t RGETE DL A AN PWM O RAER AL, B
HAH XN T AN PWM S, 3 m] DA e 8 (0 e i 35 . DUANMIOZ IR dsE n] L
T

I VNS

o LA

o FEAEPWM GHZEH X TR D

o IRk H

DS_MM32F0010_ver1.11 www.mm32mcu.com 12
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AU Ui 1]

BeE S 16 s A e 280, &5 TIM3 Erf 2B AMHE MR BE Y 16 A2 PWM KA 2%
i, e RA 4G (0~ 100%) .

FVRBER T, THEES T RS, RN PWM S gas b, AU s ek sl 1
TFxK.

RZ RSB TIM I 28AH R, P9 ERE5 A [R), DRt s i o B 38 ] LI I 5 i
MEHETIRE S TIM B I 35U I ERE, SR AL RDD s AR D) Re

BHERSE (TIM3)

PRNE T 1A FERBETREAER S (TIM3) . EREEE A 16 A1 E 3 I in
BB . —A 16 AT AR A1 3 AN (o iEE, AN EIE AT RN 3.
F . PWM T ik A 508 H

1 FH R I 95540 R I AR R DD AR e R 8 I AR SR R AR, SR LD s R R T R
EVRAEE R, THERE AT DA 4 . AT e i BT RE A T A4 PWM i

8 o B B RS o B R G D A 1N (5 S AT ARAD, AR 1 ~ 3 MERMEEEINECER T .
B AN 5E I BT AE PWM % HH B A 17 2 ) ) 2L v

EREMNE (TIM14)

ZIT I AT A 16 A7 F S E ST EER A — A 16 [T A . B — AN saEiE, AT
BN IR A R, PWM B R B R . R, o BRI R A
M E T WDG)

ST TR T A 12 SRS A — A 8 ALRITi - #ias, &l —AN A ST
A0KHZ FIFR 2R Bl RONIX MRS 20T T 08, B Ve i s T TSN LS.
BT LAHITE 3R G0 K A 1) RN 5207 AN R GE AR — AN B BRI % D B R 7 SR e i A
3 2 I T DA B o B B A R B T FE R, TR T DA R A

HOEITH (WWDG)

BTG —A 7 AL, e DO E R E BB AT . e B R E T T
TERAE B EATEAN RS B HERMIRE), HARAHEPhEE; EFRERT, it
BT AR

RGWHEERSE (Systick)

XA E R AR L T RE RS, B U — bR S . e B N IR
o 2447 A

o HIIEIMEINEE

o YU OFFREFSAE — A RT B M R G rh

o GmFEESEIE

2.2.14 BHRPICRE (UART)
UART #0328 LIN EThhE. A 1SO7816 & fe FHER. UART 42 037 £ i HcdE K )% iy

DS_MM32F0010_ver1.11 www.mm32mcu.com 13
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AU Ui 1]

N5, 64, 7AL. 8L, 9 NI AIALE . HOKPERFE 1A 3Mbps.

2.2.15 12C &4 (12C)

12C S2kd, fele TAE T2 TR EM R, SCRFRAERITRIE R 2.
12C B2 11 3CHF 7 A188 10 A7 F-4k

AR S RF 22 ik g 7

2.2.16 HATAMEED (SPD
SPI 1, fEMBR AT, B R 1 ~ 32 1. FH AR 24M, MRk
# 12M.

2.2.17 BHBANmHED (GPIO)

A~ GPIO 31 BI#E AT A AR AF LB i il GREIRERTRD « SN CGIFERARH RRsk Fh Bk
5 FAMETIRER . 240 GPIO Bl IS 5 %07 sl Ml i & AME LA .

FEFERHILT, 1O IS BT RETT LUEE — M MR RUE, DLB RIS A 110
.

2.2.18 AT (ADC)

FEE A 1A 12 BLROBI RS (ADC) , ADC AT %5k 8 AMMimE, AT LIl
O, R IR . TR T, E BT O ) — R N AR AR
3

B T I Th A Fo VR oA v WU — B R T P I, M SRS S B G W
I, P chilg

HOBAER 48 (TIM3)  FIES G e b 87 E MR, 7T LA 9 3 20 8 ADC ffih %,
i FHRLR RE i ADC B4 55 25

2.2.19 HTH O (SWD)
WHr Arm IR LR AT R D (SW-DP) .
Arm [1] SW-DP 4 1 S VFiE i 4728 1 T 5 E B2 51 B L.

DS_MM32F0010_ver1.11 www.mm32mcu.com 14
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S1E U R e

3 51 e X &R A Zhge

3.1 BIHSHE
PAIIC— 1 @ 20 1 PA2
PA12— 2 19 [ PA15
PA3 | 3 18 [ PA13
PA14 | 4 17 —1 PA10
PBO-OSC_IN | 5 16 1 PA9
TSSOP20
PB1-OSC OUT | 6 15 [ PA8
VSS | 7 14 [ PA7
PA1C— 8 13 [ PA6
vDD | 9 12 1 PA5
PAO-WKUP | 10 11 3 PA4

6 TSSOP20 3| i/ i ¥

PA14/PBO/OSC_IN/NRST ] 1 @ 8 [ PA2/PA11/PA12/PA15
GND | 2 7 [ PAS/PA10/PA13
PA1/PB1/0SC_OUT | 3 SOP8 6 [ PAO/PA7/PA8
vDD | 4 5 [ PA4/PA5/PA6

K 7 SOPS8 5| Ji{l 4 #i

DS_MM32F0010_ver1.11 www.mm32mcu.com
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SR E O R Mg

Transparent top view

¥4 T § =2
X <« <« < <
o [a [a o o
- ‘é” 12’1 I\é;\ ADI \Eé’l .
PA14 | 1 15_ | PA13
PB0O-OSC_IN | /2 14__| PA10
PB1-OSC _OUT | 3 QFN20 13| PA9
Exposed Pad
vss | 4 120 | PA8
PA1 |5 11| PA7
© N @ o =
(m] o < 0 «© VSS
o 2 £ & &
=
o
b7
o

800102

8 QFN20 5| 4347 I

DS_MM32F0010_ver1.11 www.mm32mcu.com
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S1E U R e

3.2 BIHENE
%6 31HE Y
3| oA . . ‘
BMAR | KBY | JOBT? | R | AHEKEATEE W03 B
QFN20 TSSOP20 SOPS8
SWDCLK/ @
1 4 1 PAl14 1/0 TC PA14 UART1 TX NnRST
2 5 1 PBO 1/0 TC PBO - ADC1_VIN[1]
OSC_IN -
3 6 3 PB1 1/0 TC PB1 - ADC1_VIN[O]
0SC_ouT -
4 7 2 VSS S - VSS - -
UART2_TX/
5 8 3 PA1 /0 TC PA1 2C1 SDA -
6 9 4 VDD S - VDD - -
SPI1_NSS/
UART1_RX/
7 10 6 PAO 1/0 TC PAO TIM1_CH3N/ WKUP
12C_SCL/
TIM3_CH3
12C1_SDA/
8 11 5 PA4 1/0 TC PA4 TIM1_BKIN -
SPI1_SCK/
9 12 5 PA5 1/0 TC PA5 12C1_SCL -
SPI1_MOSI/
TIM1_CH1/
10 13 5 PAG 1/0 TC PAG TIM1_CHIN/ -
TIM1_CH3
SPI1_MISO/
TIM1_CHIN/
11 14 6 PA7 1/0 TC PA7 TIM1_CH2N/ ADC1_VIN[7]
MCO/
TIM1_CH4
SPI1_SCK/
12 15 6 PA8 1/0 TC PA8 TIM1_CH2/ -
TIM3_CH1
SPI1_MOSI/
TIM1_CH2N/
13 16 7 PA9 1/0 TC PA9 TIML_CH1/ -
TIM14 CH1
SPI1_MISO/
14 17 7 PA10 1/0 TC PA10 TIM1_CH3/ -
TIM1_CH2
SWDIO/
UARTL RX/
15 18 7 PA13 1/0 TC PA13 UART2_RX/ -
12C1_SCL
SPI1_NSS/
16 19 8 PA15 1/0 TC PA15 TIM1_CH3N/ ADC1_VIN[6]
TIM3_CH3
TIM1_CH2N/
17 20 8 PA2 1/0 TC PA2 TIM3_CH2 ADC1_VI N[5]
TIM1_CH2/
18 1 8 PA11 1/0 TC PA11 TI M14_CH1/ ADC1_VI N[4]
TIM3_CH1
19 2 8 PA12 1/0 TC PA12 UART1 TX ADC1_VIN[3]
20 3 - PA3 1/0 TC PA3 UART1 RX ADC1_VIN[2]

DS_MM32F0010_Ver1.11
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S1E U R e

1) =%, O=%ith, S=HJ§ HZ=mkMH

2) TC: i 10, FANE S AR VDD HE

3) 2 RCC_SYSCFG ] SFT_NRST_RMP fii#i &N 1 i, PAL4 it nRST #Mik &4, H
AT 2R R dus.

3.3 EHUMRER

* 7PAMOSEH
Pin AF0 AF1 AF2 AF3 AF4
PAO SPI1_NSS UART1_RX TIM1_CH3N I2C1_SCL TIM3_CH3
PAL - - UART2_TX I2C1_SDA -
PA2 - - TIM1_CH2N - TIM3_CH2
PA3 - UART1_RX - - -
PA4 - - TIM1_BKIN I2C1_SDA -
PA5 SPI1_SCK - - I2C1_SCL -
PAB SPI1_MOSI TIM1_CH1 TIM1_CHIN - TIM1_CH3
PA7 SPI1_MISO TIM1_CHIN TIM1_CH2N MCO TIM1_CH4
PAS8 SPI1_SCK TIM1_CH2 - . TIM3_CH1
PA9 SPI1_MOSI TIM1_CH2N TIM1_CH1 TIM14_CH1 .
PA10 SPI1_MISO TIM1_CH3 TIM1_CH2 . .
PA11 . . TIM1_CH2 TIM14_CH1 TIM3_CH1
PA12 . UART1_TX - . .
PA13 SWDIO UART1_RX UART2_RX 12C_SCL
PA14 SWDCLK UART1_TX - - -
PA15 SPI_NSS TIM1_CH3N - - TIM3_CH3
*8PBOEM
Pin AFO AF1 AF2 AF3 AF4
PBO - - - - -
PB1 - - - - -

DS_MM32F0010_Ver1.11
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HLSURFE

4.1 WA
BRAAERI T, BT AL VSS

411 HEHBEE
5| S (5 3 R T 9.

230907

9 Sl BARAT

4.1.2 5l ANHIE
BB _E 50\ LR [ 7 R T 10,

Va
Lr

Kl 10 51 g A B

984785
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s

4.1.3 fitH 7% Power Supply

BRI Fon T 11,

VDD
T VDD | ey
1213 i |
Ej Regulator [——— i
Output _ i Core logic i
General £ :_O . (CPU, digital |
5x 100 nF — I!Oports[ = :ﬂg circuits !
+1x4.7uF T Input E i and memory) |
213 ==y . i
- L] > 5
VDDA
- ADC = Analog circuits
- ™ (Oscillators, etc.)
VSSA ~
Boelnd
(SN S
4.1.4  HIRIHFENE
S B R FE I T AR TR 12,
Ioo
Vb

K12 sl s &

604786
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HARFE

4.2

CENUB = SN

INAE A B 38 A H A L o K BUE PR (R 9. R 100 e, "WRex
IR ANE R . X R g M RE AR S I B KT, TR EIRAEBL AR T AR R 2
BEPERRAETCIR . BAF I TARLE I KAE 25 T A A K mT FE 1

® 9 R
5 SH B/AME BXE LK iv4
Vop-Vss AN i L Y -0.3 5.8 y
ViN TS LR R 2 Vss-0.3 Vop+0.3
1) FrAmHEIE (Voo) FiHh (Vss) I IAAURZER B /B R v Bl A p b R4 L.
2) WAURLIEAE VN IR KE. ARATHIRAKENERERNELR, 2 1E 10,
£ 10 HIRHE
s SH B/ME BXE L XA
lvop 25 VDD HURZE I R (R LD - +60
lvss 25 VSS M ZR K IR (D P - -60
o A 11O FH ] 5| T 1) 4 R LR - +25
AT /O Al 5] I (o4 H O - 25 mA
2 NRST 3| BIF7E A i - 15
HSE ) OSC_IN 5| JHIffE N HL it - +5
SNy iy 4 FoAth 51 BN HR - +25
1) FraERIHEIE (Vop) AIHL (Vss) 5l JHIA UG£ E BRI A0 Su v BBl A i e R 5 |
2) g ey ZEXFASAT DU B ARER, BIGRIE Vin A H i KAE . WERAGELAE Vin MBI Hig K
B, MELIEFESMBIRE] ng e AELHHERME. 2 Vin > Voo I, - DERNEANER: 2
Vin < Vsshf, H—AEVENRT.
3) RENENHR S THAAIBIIERE .
4) )10 HFEIBAENBERE, Zhng ein R E Y IE RITEN BUR-5 R A N HLUAL
5) HUESHERHE Al 45 REETERLEATE 110 i 0 L S vy SO AIRFIE .
43  TAE%H
431 EHTAEXM
11 @ TR
Ziae] eyl A wAME | BAME | RKE | B
freLk P AHB iR - 0 - 48 Vs
freLka &R APBL I 44 - 0 - 48
Voo Pt LA L R - 2.0 - 5.5 v
DIRAEH QFN20 - - 196
Po BHRE: Ta=85°C'V mw
SEE, Ta= 105°C 7 TSSOP20 - - 270

DS_MM32F0010_Ver1.11

www.mm32mcu.com

21


http://www.mm32mcu.com/

HARFE

Zin] ¥ %1 ®mME | ARE | BKE | B
Ria-QFN20 QFN20 45 2030 5530 B 17] A 34 P - - 75 - °C/W
™ Ta=85°C R TIHRFERL -40 - 85 °C
Ta=105°C R TIHRFERL -40 - 105 °C
HHA (Ta=85°C) -40 - 105
T GEIRYEE 2@ 7l °C
(Ti—iS"C) 40 i 125

1) R TG, R Ty A Tomax, W F0 V5 &) Po $U1E -
2) ERMRMIIFRAEBIRE T, RE TLIAEE Timax, Taw LAY REXAEH.

3) HERAAIN Ti=Ta+ Roa* Po RiTELE.

4.3.2 L HAEEER TR
FHEAE BB YR — B TAESM T .

# 12 LRI TR D 2

"5 %M B/ME HRE BXE L:<Viv4
Voo L FHIF ] tr 10 - 500000
tvop us
Voo T R[] te 50 - o0
Vi ¥ Ft HL ) LR - 0 - mV

1) HZGEWMAEE, AEE P
2) U B SR Voo B AR RIS LN BOE B 6 A 6 BB RIS M LR
3) VE: WO AN, SR RS 0V TR

13 L 5 fEIE

4.3.3 PRSI E HR A
TRPA IS HOLRARHE 11 5 (IR BERE T A VDD etk TR -
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HARFE

% 13 PR AL H R B R Y

s ¥ & BME | RAEME | BKE | B
PLS[3:0]=0000 ( |- FHH) - 1.8 -
PLS[3:0]=0000 ( F&¥H) - 1.7 -
PLS[3:0]=0001 ( FFHI) - 2.1 -
PLS[3:0]=0001 R - 2.0 -
PLS[3:0]=0010 ¢ FFHI) - 2.4 -
PLS[3:0]1=0010 CFE%#5 - 2.3 -
PLS[3:0]1=0011 ( FFHID - 2.7 -
PLS[3:01=0011 (R - 2.6 -
PLS[3:0]=0100 ( LF#) - 3.0 -
PLS[3:0]=0100 (R[4 ) 2.9 -
Vous Ejgﬁ:‘i‘zﬁgfﬁ:{i*ﬁw%ﬁ PLS[3:0]=0101 (_EJH/A - 33 - v
TR PLS[3:0]=0101 ( FF&I) - 3.2 -
PLS[3:0]=0110 ( FHIH - 36 -
PLS[3:0]=0110 (R - 35 -
PLS[3:0]=0111 ( EFFIH - 3.9 -
PLS[3:0]=0111 C R4 - 3.8 -
PLS[3:0]=1000 ¢ _FFHIH) - 4.2 -
PLS[3:0]=1000 (R4 - 4.1 -
PLS[3:0]=1001 (_FTHD - 4.5 -
PLS[3:0]1=1001 CFF£# - 4.4 -
PLS[3:0]=1010 (_FTHM - 4.8 -
PLS[3:0]=1010 (R[4 - 4.7 -
VPVDhyst PVD iR - - 100 - mv
VPOR/PDR AR A A A - 1.65 - \%
TrsTTEMPO 2’ AL REELI ] - - 4.6 - ms

1) i RIE, AEEP P,

2) VE: SARREEREIEE M B (POR EA0) I RS EE—A 10 FHE e %),

43.4

R R AR

HIJTHFE R Z P S HAR RN LEE b, XS HORNR R a5 TERE. HERE. 110 5]
BRI AR = i G B CAEARER 17O BB il 2 . REFPAE A7 fift 2 b (A7 B DL S Ah
A7 HARRS A5

AT B P IS AT BT R AR A, #RRAEDAT —ERE AT A ARG o

intmain ()

{
SystemlInit () ;
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while (1) {}
}
SRR 1) P IR VE #E
MCU &b T ik 2641 -
o VBN IO FIHS AL THNAER, HERB — ST L Voo 8 Vss (BHED .
o ITHMAMEHERAL T ORPALIRAS, BRAFEEHIEEA .
o INAEAEAEAR IV I R B fac FOAIZE (O ~ 24 MHz 2 0 NSRRI, 24 ~
48MHz B} 1L ANERF D«
o IRBHIEFER Voo ki B S 1F5 TR 11,
o IRATHINAEI . I HIMEES: fuok = frcikio
e TR TR e 06 AUFE BB IS B ML 4R 0 A AT IR

% 14 BT R IR R SRR g Y 2

HRIE HAE
E su | %p :';IC; R S KPP Ik E
-a0°c | 25°C | 85°C | 105°c | -a0°c | 25°c | 8s°C | 105°c |
asv | 677 | 694 | 712 | 720 | 402 | 416 | 432 | 440
2am | 419 | 432 | 449 | 456 | 254 | 264 | 280 | 287
E47 sM | 186 | 198 | 247 | 223 | 140 | 152 | 171 | 177
Bl | am [ 137 | 148 | 164 | 172 | 110 | 120 | 137 | 145
oo | T mA
g | MEL 2m [ 108 | 148 | 133 | 140 | 095 | 105 | 119 | 126
i M | 094 | 104 | 147 | 124 | 087 | 097 | 111 | 147
500K | 087 | 096 | 110 | 116 | 084 | 093 | 107 | 1.3
125K | 082 | 091 | 105 | 111 | 081 | 09 | 103 | 110
% 15 MEARA X IR T i AL R el g Y 2
HAYE JAE
¥ fHcLk " , . . 2}
D % | &4 (HZ> fEREFTA Sk REFTA M e
\
N -a0°c | 25°C | 85°C | 105°c | -a0°C | 25°C | 85°C | 105°C
asm | 460 | 473 | 490 | 497 | 183 | 194 | 208 | 215
2am | 300 | 312 | 326 | 334 | 133 | 143 | 157 | 163
BRI 8M | 143 | 153 | 167 | 173 | 097 | 106 | 120 | 1.26
B | am | 116 | 126 | 139 | 146 | 088 | 098 | 111 | 1.8
oo | T mA
i S 2M 0.98 1.07 1.21 1.27 0.84 0.94 1.07 1.13
i M | 089 | 098 | 112 | 118 | 082 | 091 | 105 | 111
500K | 084 | 094 | 107 | 113 | 081 | 090 | 104 | 1.10
125K | 081 | 091 | 104 | 110 | 080 | 089 | 103 | 1.09

1) SSRGS AE VDD=3.3V I llik 75 3.
2) HCLK #iiZ/NT 8MHz B, ZREiHH4h A HSI 4013 £
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HARFE

R 16 (AR 2 IR T 1 4 R RN it

P Bkl |
Paa=] ZH x4 L:RivA
-40°C | 25°C | 85°C | 105°C | 25°C
=5y LAY - 2 hj
1T7HH‘%EQTEI’JLJJEE PWR >‘CR %ﬁ%& bit0 13 21 126 310 15.0
i BWHENA1
pRTET TR
oo GLl *’E‘ﬁ;mﬂ i LSI. IWDG ¥F 1.0 1.1 2.4 6.2 - WA
IL
pRTET TR
“*ﬂﬁﬁ;m{“g% IWDG 3% 0.4 0.4 17 55 1.0
IL
1) AR E Y 3.3V, TA = 25-C Wl 5 3.
2) HEETHEEE, AEAFEHIER. 10 RS EEEA .
PP AT VDD = 3.3V B R B AT HE S R R AR i 28
0.04
0.035
0.03
< 0.025
€
& 002
.EF 0.015
0.01
0.005
0
=40 =20 0 20 40 60 80 100
e

K 14 fEHUELCT H S8 F RV MEAE Voo = 3.3V I SR FE fxT EE

DS_MM32F0010_Ver1.11
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HARFE

FEMUE T VDD = 3.3V I BT FEL R T FE 5 R T AR 4 il 2k
0.006

0.005
0.004

0.003

HfimA

0.002

0.001

BEC

Kl 15 R i d 2 B FRVE FELE Voo = 3.3V I SR RIXT H

B AN
W BN IR FES T K 18, MCU [ LA & AT
o A0 FIR AT A, JFEES| — S E—Vop 8Vss (EHED .
o T MAMRAERALTORMPIRS, BRAREHIVLH -
o Sy EUE R DI B R R AR
— KUIFA S Bl
- RPN B
o IAEEIREZA Vop AR PESIT R 11,
R 17 WESMRI IR AE

B WESM HARE LEiva

CRC 1.4

AHB GPIOA 0.8
GPIOB 0.6

SYSCFG 0.3

ADC1 1.5
TIM1 12.3

uA/MHz

SPI1 7.7

APB1 UART1 7.2
TIM14 3.0

DBG 0.2

TIM3 8.0

WWDG 0.5
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HARFE

B HESMBE HRE LA
UART2 6.7
12C1 10.0
PWR 0.5

1) fuck = 48MHz, faps1 = frcik/2, BEANFMEIITI SR BN ERIAE .

MR T FERRE 2 e BE B Bk [R]

ARG IR N [ A AE PN R B HSE (e B Bl AT B MR I 8 P AR B B AR 4

g A AR 2T E -

o EHLEAFHLB: W IE R R 4%

o MERRAR . IR PR N M MRS I BT A5 (10 B o AT A (10 ] s P A S5 308 R A A H
HL S A 38 AR SR A DN AR 2

R 18 IR IFEAE A e it i 1)

"5 S 4 kil Bhr
twusLeer MBI AR X P i RGN HSI 2.81
MAFHIB e R3S
o = U3 >
twusToP BT ) RGN HSI 9.69
MAFHIB e R3S
o = U3 >
twusTop BT Th A L) RGN HSI 7.65 o
twustoey "’ AR 3 st PWR->CR[15:14] = 0x0 400
twustoey "’ AT 3 st PWR->CR[15:14] = 0x1 342
twustoey "’ RS HILAR S 2 PWR->CR[15:14] = 0x2 299
twustoey "’ AR 2 nde PWR->CR[15:14] = 0x3 217

1) VSRR (] DM AL U SRR AT 10 BHEE I TE] o

4.3.5 AN PR

SR B S BRGSO
TR L RSO T — A R A S BRI, RS A e P R AT I
TARAT

R 19 FEE AR R

#e S wME | BAME | &KME BAhr
A7 S B A 5 2R
fiase_ex AR A 8 32 MHz
OSC_IN ¥\ 5| il =
VHSEH ST L 0.7vDD VDD \Y
OSC_IN %A\ 5 fik
VHsEL ST HL P Vss 0.3 VDD
tw HSE) OSC_”\! '%(E?MEE iy 15 ns
]
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/_=c

R

inc] ZH B/ME | BBE | BKE L ¥4
Cin HsE) OSC_”\{f}ﬁ)\ﬁﬁ 5 - pF
DuCy sk el 50 - %
1) H&IRORIE, AEA RN,

VHSEH
90% \
10% \4‘*****4‘ \: : : :
VHsEL i | i | | 1 -
t(HSE) : : ‘ #Jf(HSE) : ‘ I'tw(HSE) : l'tw(HSE) ?
‘Ni THSE 4n‘
IL
G Tl B B fHSE_ext |OSC_IN
S -
Bl 16 A0 e B R A A T
A3 F = i s i R T AR A8 7 A ) R S ER B
AN (HSE) AT RUMEH —A> 8 ~ 24MHz [ & A/ M B VIR 544 B I IR 35 s 72 A o

AR e S SRR T TR RS R SN Te R, I ERE R PE VRS 15 2 (1Y
iR AEN I, IR SSRGS AT e SR IR v A (K 51 A, DA/ e R AN
JA B IR ER . AR A RS IR S TR S AL (IR B REESE) , TS IARRLY
AT

% 20 HSE 8 ~ 24MH k% #4¢1E ¥ 2

Zhine) ¥ %1 BAME | HBUE | BKfE BAr

2V<VDD<3.6V 2 8 12 MHz
fosc_in PR 2R AR

3.0V<VDD<5.5V 8 16 24 MHz

Rr S LR % 500 kQ

SRR IR H AT LT fosc_in =24M VDD=3V 60 Q

ESR (CluC2® M
16pF) fosc_n =12M VDD=2V 150
_ fosc_in =24M ESR=30 Vbp
Ny —

I2 HSE Kz} i =33V, CLiCie® % 20pF 15 mA

Om PRG # s 3 Ja ) 9 mA/NV
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LA
e SH %M wAME | BEE | BKHE Bfr
fsu s w1 Voo SR 3 : ms
1) EIRAS MR S R R R R A RS R A
2) HWZEEWEEH, AEA .
3) FHXTEMKN RF MM, Aef8 AT LAy G /e IR PR EE T 50 B BT AR 1 ) RE R AL (R Y, IXFhERER
NP E AR B SRR R AE T AR (R, W MCU 2 R RFE TGS IR AR, i
4) ¥ CLfl Cro, @EUUEFIR R R iff Be T (SAUER) SpF ~ 25pF Z A&/
HASE, HPOEM & TR ABOEIRSE . % Cu M C AAEMRSH. ARG iEs
Cu fll Co AT G4 AR NS HL. 1L Cu M Calif,  PCB Al MCU 5 I 248
EHEIELEN (W] DU BS HAE 51 5 PCB BRIF 2R 4% SpF i) .
5) tsumse AN, £MNRMAERE HSE TR, BEEMBIFRER 8MHz Ry IXEN H. X
AR TE—AARAE R S AE R ES RS 3], BT RR R A A 3 S R T AR
T b7
ifitR 28
, [ OSC_IN B fise
' 1o 8MHz . e
I O s =RF i
\\\ H i// L Josc_out
L2

095788

B 17 18 A 8MHz 54 i i 28 )87 F

4.3.6 PRI BRRRTE
TR I RRFYES B A A BEIR AN L A 0 AR AR DN AR 2

BEAE (HSD R
% 21 HSI R aitt Y 2

i) 2% 1 /M #BRUE 2N :}] Bpr
fusi LIES - - 48 - MHz
Ta=-40°C~85°C | -25 - +2.5 %

Ta=-40°C~105°C | -3 : +3 %

Ta=25°C -1 - +1 %

RO | SR BT - - 12 16 hs
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HARFE

75 25 %M wm/ME BRIE BmAAH LKA
(LD;) HSI 5% 43 Th#E - - 519 - A
1) VDD =3.3V, BRIEFRHIVLI.
2)  HBHRIE, ALEAEF .
REATE (LSD R
* 22 LS| e asdstk v 2
e ¥ RME | RAEUME | BKME Bfr
fst @ SIES - 40 - KHz
tsu wsn ? LS| #1357 i i Sl (] - 100 uS
Iop s ? LSI #&5 #5 Th¥e - 0.91 1.4 pA
1) Voo =3.3V, TA=-40°C~ 85:C, FRAEKFHIVEM.
2) HZGEIHEEE, TEA PR,
437 AR
& 23 FLASH {7fi# 25 Rp 1
i 28 %M RAME | REME | BOKE | B
tprog 16bit grFL ] 8] - 26 uS
fewcik BEIE - MHz
terase T (1024 75) BERRIN[H] - 10 mS
tve B BERIN ] - 40 mS
FAE 40MHz 3 4.5 mA
Iop HLI HHEA 35 mA
BB 2 mA
Vprog YRR LR - 1.5 \Y;
%% 24 FLASH {5 fili #5 77 fir FUBUIE (RAFIIIR ‘0 2
Ziie) 28 * BAME | BBRE | BKE | B
NEND BB 20000 i
Ton | MERTE Tz 1o - 7
Ta= 25°C 100
1) HBZGETESR L, AEAE BRI,
2)  EII R EAN RV E F BET

4.3.8 EMC it

BRI A AL 7 il (0 23 A VP Al I Pl AT UK

TheetE EMS (FRBEEURME)

www.mm32mcu.com
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HARFE

% 25 EMS 4§ v

i T —AME AR N AR TR GBI VO 5 ANKR 2 4~ LED) , WIAREE S it n 1 Fh s g

THER=EHR, LED INERIER T EHREI 4.

e EFT: f£ VDD Fl VSS @i —/> 100 pF [ 28 b —M% A% B R ik - CIE [ f
KD BB AR . XA S IEC61000-4-4 ARtk

R AL DME RG R IE AR MRS AT R R AP

A LIRINREIEHIEAT -

B &Kot v e AE R AL R IEH 84T

s Y %1 G eS|
Verr 1£ Vop Fl Vss J:ﬁg)i 1QOpF 147 FEL 2 il 174 Vop = 3.3V, Ta=+25°C, fuck= 4A
S BT REAER TR e R AR PR 48MHz. ¥4 IEC61000-4-4
Veso HENIEME— 1/O FH, MR S B REEE R 1) Voo = 3.3V, Ta=+25°C, fuok= o8
IR AR R o 48MHz. 4 IEC61000-4-2

1) WZREIEE L, AEE R

BT T 52 AR A DL S R 75 ) ] R

FERA AT EMC [PPASFIRAL, RAE IR R B B b AT . BOZTE R IR, BP0
EMC PEBE5 P B AL EAR B UIAR O . IRk, SO P 0 B S24T EMC itk 9F
BT 5 EMC A 2% BJAUEIIHA .

AR

A R R 6 B, AR R R R, e

o WA

o RAMNWEAL

o SRHEMURBRIR (RHIFARE)

WIERT KR K

R IR CEAMNIRAARE R H SR ), aTblsd A THIFE NRST E5IA—
R e = W 1T ] /NS O 2 W <9 < T 8

FE3EAT ESD GRS, R DATEGEE Y 2 EESR A W R BN R b, el B R A R
W7, AR e BN 9 BAR LB AR AN AR R R

4.3.9 IhREeME EMS CHRASBURNE)
FETEAAREIR  (ESD, LU , i FFE B 7, S b AT 38R s b vk
(¥ P, AR 7 T () P

B HEBE (ESD)
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B
FE B (AN IE R K AR 5 TR RE — F0 B G — AN ka0 380 B R i B BT 51 ILE,
BRGNS S BAE s B EMEE (3 x (n+ 1) fEdgED o XANKFTF &
ESDA/JEDEC JS-001-2017/ JS-002-2018 .

N ]

TIPSR BERE, 75 EAE 6 MM LT 2 AN EAME ARSI

o NEANEVESI, $RALEIARBR r gt

o TERAMEIAL HHAIRIECE R VO S EVENEBR. XA S EIAMJESDT8E &k

B AR B bR v
% 26 ESD 45 Y
#E S %t BKRE | BAL
. . TA = 25.C, & ESDA/JEDEC
# 3 # +
VESD HBM) NG O N Rt D) 1S-001-2017 +8000 \%
. , . TA = 25.C, & ESDA/JEDEC
‘ 1
VESD (cDOM> B GRHR A 15-002-2018 +2000 V
Iy REIRUR (Latchup TA=25:C, fi JESD78E | "o0/" | ma
current) 200
1) B EIEEEE, REEE SN,
4.3.10 /O i 1%
S 1388 P S0 N /0 AR 1k
FRAERER AT, FRAIHMSH LR 11 HEHNESD . BTER /0 i O#EHE
CMOS.
#2710 B
75 ¥ XA B/ME HRIE BRE | B
ViL LnPN (iM=ER =N 3.3V CMOS#i [ -0.3 - 0.8 \Y
Vi LN (IR =N 5V CMOS#i [ -0.3 - 0.3*VDD \Y;
ViH PN =R 3.3V CMOS#ii [ 2 - 3.3 \Y
ViH PN =R 5V CMOS#i [ 0.7*VDD - 5 \Y
i 25 5 ik IRy
Viy )i %ﬁi?;z%% HL AR T 3.3V 0.1°VDD v
i 25 5 ik IR
Viy el fhﬁi?;z%% HL IR 5y 0.1VDD ) ) v
likg PN LN 3.3V - - 1 pA
likg INRHETR 2 5V - - 1 pA
Reu Bt A3y S E S I 3.3V ViN=Vss 22 - 100 kQ
Reu Bt A3y S E S I 5V ViN= Vss 22 - 100 kQ
Rep BN A3y EE E I 3.3V Vin= Voo 20 - 50 kQ
Rep GRS N T 5V ViN= Vss 20 - 50 kQ
Cio /O] I ) L% 3.3v - - 10 pF
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HARFE

VSa=] SH XAk B/ME HRE BAE | B4
Cio 11O5] JHI) L2 5V - - 10 pF

1) HGAPREEH, AEAER TR,

2) R BT S HT AR LR

3)  GIRAEAHSWTIIAAT Sea e EIE, U IR T e T R ORAE -

4)  LRAIT R HBEZ MOS HiFH.

i IR B FLR

GPIO Gl A/t 1) ] DA Wi eidan i 22 15 £20mA HL

FEF R, VO BRHL H 2 ZURIE SRS HL IR AN RS O 4745 H I 46 % fi R AU M

e JrAH /O #i I VDD 3REH BT, ik MCU 7£ Voo 1 3REUH e ks 4T B i
AN I 4 0] B R AUE (E Ivop

o JITA 1O i FIRWIF N Vss B3 A HLEAT, BN b MCU #E Vss it th ¥ i Kig 47 H
T, AR 4a 0t 5 K AHE A Ivsso

N A SRR
i N HH AR TR I 5 SCRVBUE 23 I (E ) 18 SR 28 45t FRARFEAIUIH, £ 28 B
SRR A BLE A E R AT & 3R 11 MR EAS 2.

& 28 fhAg R E Y 2

s | s s st g | A
» tr 10> out i v A F P T B ) 7.2 ns
tr 10> out MK E R S B T 7.2 ns
" t 10, out A 8 A P ) PRI CL = 50pF 4.4 ns
tr 10) out B AR 8 PP £ T ) VDD=3.3V 4.4 ns
o1 tr 10> out i H v A F P T B ) 3.73 ns
tr 10> out MR E R R R ) 3.73 ns
1) /O ui i E ] LLEE MODEX[1: 0] L. WAL HZ%EFM A X GPIO i L E & 47
AU .

2)  UHIE, R4 AR,
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HARFE

90% 10%

H# At 5

HIZS0PF 1 (10)out — —»i tf (10)out
I ! ! :

A\ 4

|
I T

R ((tr + t7) < 2/3)T, JFH G2 EE 2 (45 ~ 55%)
A N S0pFIN , ik B R K I %

868304

Pl 18 i N SR e X

4.3.11 NRST 3| st
NRST 5| s N RSN E ] CMOS L2, ‘Bi&EfE 7 — M ABeW I Edi#fH, RPU.

% 29 NRST 3| it v

’5 SH BAME | RBE | BOKfE | R
VL (NRST) NRST #i MK AP LS -0.3 - 0.8 Y
ViH nrsT) 2 NRST %\ i i ~F L 2 - Vo Y
Vhys (NRST) NRST jifi & K5l 2 25 B IR | 0.1*VDD - - \Y
VE nrsT) ¥ NRST %t N JiE i ikt - - 1.0 us
VnE (nrsT) ¥ NRST % A\ JE g i ikt 4.0 - - us

1) HBHRIE, AEAFE .
2) bR H AR MOS HFH.
3) M NRST Thfent 4875 i 100KQ by AR
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LR

N o (1 ————
MR EAT RS .- VDD~ Vob
I/’ \\\
¢ \
’, 100kQ ‘\\N RST?
[}
Pl T
\ § 0.1pF !
L L /
\ = = J
\\ ,,

Rpu

A AR A

R

368560

# 30 TIMx ‘U Fifk

K 19 @i AT NRST 5| IR

1) BAMZEN TPk ER.
2)

BRAL.

4.3.12 TIM &I g4k
FEIH BB B RIE .

7 L ZRAE NRST 51 f AL BB AK T3 30 Hh A1 iR K Vie avs) BLF, - 5 MCU A

AEFS

A RN Z IS I Gl B SR M e PWM B Rk TR

Z WL/NTE 4.3.10

Ziins) ¥ &1 B/ME BKE L ¥4
\ o - 1 - trimectk 2’
tres My Eﬁﬂ-%gﬁ]\fﬁﬁﬁ-]ﬂ
frimxcLk = 48MHz 20.8 - nS
CH1 & CH4 1 N 24k - 0 frimxcLr/2
fext N o MHz
S e Ag R frimxcLk = 48MHz 0 24
ResTim SE N 483 AR - - 16 fir
3P T I G - 1 65536 trivscLk
tcounTER S L -
16 Rt EAR B | frvei = 48MHzZ 0.0208 1365 S
R RE M % - - 65536 trimxcLk
tMAX_counT .
B (TIM_PSC ] frimecLk = 48MHz - 1365 uS

1) TIMx /& —/NEH AR

2)

frimxcLk fH 5 fext+ tcounters tmax_count 2814 .

DS_MM32F0010_Ver1.11

www.mm32mcu.com

35


http://www.mm32mcu.com/

LA
4.3.13 EfEHEN
12C B 4%t
BrARE AU, R 31 HH S EUREHMERIRE, fecua SR Voo EHHEFFAR 11
(AR AR 2
12C $2 O AFEARAE 12C @E ML, EAEWTRS]: SDA M SCL AR HIR" 1S, i
BRI, £S5 A Voo Z 8] PMOS &8 K H, (HANIRFLE.
12C RS T3 31, AR ARt EHIIRES|I I (SDA A1 SCL) HIHRsEVENS, Z W
/N5 4.3.10.

31 12C O VY 2

i 12C R 12C .
5 ¥ L:<¥ivA
B/AME BAME B/ME wAE
tw scLL) SCLA &I 7] 8*t pcLk - 8*t pcLk - V]
tw scLH> SCLH 8 i ] 6*t pcLk - 6*t pcLk - V]
tsu spA) SDAZE L [E] 2*t pcLk - 2*t pcLk - ns
th spa) ¥ SDAKLHE RIS (8] 0 - 0 875 ns
t N
soh SDAFISCL |- T+ i - 1000 - 300 ns
tr (SCL
t N
o SDARISCL T it 4] - 300 . 300 ns
tr scL
th sTA) FFUE F5 A R FE I (] 8*t pcLk - 8*t pcLk - us
tsu sTA B I IA 2% A 3 7 (] 6*t pcLk - 6*t pcLK - us
tsu (sTO) 158 1 2 At 3 ST (1] 6*t PcLk - 6*t PcLk - us
N 223 2 _ i _ .
W (STO:STA) CBEEZSIRD PCLK PCLK V]
Co 5% ISR iik= - 400 - 400 pF

1) HETHRIE, AEEFE K.

2) NIEFIRRHERR 12C MBAIE, fecua BAIKT 3MHz. AEFIPUEBR 12C Mk iz,
fecLky A AUK T 12MHz.

3) WIRAERFAK SCLAF S MR I, 0] T3 2 FF A 5 A 1 B AR AR BN )

4) T SCL TRUSARE XHIXIE, £ MCU HERBAURIE SDA 155 & /> 300nS KRR
IR
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HARFE

Voo Voo
| i}
4.7m% 4.7KQ=
1
f VMAVAVAYAV‘ {] SDA
[2CiE2k - 100Q
1 mm— | ] scL
EE%F%%#
TRt KA ( N
‘ =ty e T A
SDA | [ |
S S SRR Ly A
1(SDA) >ﬁ:< »— 4 tr(sDA) »— tsu(sDp) kA “ ,‘ tsu(STASTO)
B 20 12C & £R 38 T T A e g L
1) WESEET CMOS #H: 0.3vDD #i10.7vDD.
SPI B O %etE
BrAEREAIBEI, R 32 FIH S ER M I ETIRSE, fecikx SR Voo fERHERFAR 11
26 A0 1S 2
RN E T ThARESI I (NSS. SCK. MOSI. MISO) (tEvEts, 20/ 4.3.10.
% 32 SPI 4 EE
e ¥ &4 BME? | BBAHE® Bir
FAA 24
feert/te SPI B - MHz
(SCK» MAE R 12
tr scko SPI B 8h b [A] fiaH%: C = 15pF - 6 ns
tr (scko SPI B80T [ 1] MIHEE: C=15pF - 6 nS
tsu (Nss) (1) NSS & 7i ] MR 1Tpclk - nS
th (Nss) (1) NSS {RE&FH] ] A 1Tpclk - nS
tw (sckH) 1) SCK HL Py & A ] - te <sck) 12-6 | tesckr 12-6 nS
tw sckL 1 SCK HL - A I A 1] - te sck) 12-6 | tcsck 2- 6 nS
o FH#EA, frck = 48MHz,
tsu v y st g 12 - nS
Mo N srt i | PR EE= 2, mdARa
tsu si “ H\*ﬁcﬁ 5 - nS
y N F#EA, feck = 48MHz,
oo, P M R 17 N N 0 - S
h (MD B N AR FRIN (8] TR 2, EifEat n
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HARFE

Eins) ZH A BMAE? | BKE® LA
th s " A 6 - nS
mjacztjéﬁﬁb;% LR ] y o
[EPR ) ¥ o bk T IEJZL_ T
ta so» iﬂlﬁimtﬂﬁx&lﬁlﬂ U\@'ﬁiﬁ (ﬁﬁ%i&/&zfa‘)
IR - 13 nS
AR
tv o, v RO i A A 1) FHA (ERELIBEZE) -0.6 - nS
1) HEGEEIPHESE.
2)  w/MEFRIRB RN, R A RN IR SRAF AR 1 5 R )
3)  HIMEARIR P R B N TE] R R B AR s SR 2 T v B A R i K 1]

NSS inputx

tsunss) | tc(sck) ——» N th(NSS)T—r:i
= [ CPHA=0 1 b \ 1/ \ }5:1
&|cPoL=0— f g | i |
c twsckH) | o ! |
5 CPHA=0 | tw(scki) | | ! ‘
@ |CcPOL=1 | ‘ \! w
| | !
: 3

‘tdus(SO)

ta(so) ‘ﬂ_h' i i Vo 3 o) T :F((is;gg)) .
T {1 wssout BIT6 OUT Y LSB OUT >—
tsu(sty—+- i:
MOSI ><><><><><><>O< | MSBIN >< BIT1 IN >< LSB IN ><><><><><><><>(
INPUT | !

679527

K 21 12C MEEAFI CPHA = 0,SPI_CCTL.CPHASEL=1 I i - &
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SRR

NSS input f

'
ISUNSS) s i tcsck) > thiNss) >
: | ! | 1

= [CPHA=1 j m ! \ ¥
8| CcPOL=0 i | N 0 :
£ 'tW(SCKH) ) )| | . ! h |
5 CPHA =1 rtw(sCKL ! b | N !
® [cPoL = 1.—\—/7 ' ll o !
| 1 |

| tvsQy, 1 e ! tdis(sO) L_H.

a(S0) —n—u— X
1

gf}%m%} MSB.OUT >< BIT6 OUT >< LSB OUT >>

1
|

' th(SO) —"—> tisck) !

I e
!

tsucsi :ﬂ—bkfth(sl —bi

oo T/ e (amiwwn

429658

&l 22 SPI It} /7 - WA CPHA = 1Y, SPI_CCTL.CPHASEL=1 %K

1) & A®ET CMOS HF: 0.3vDD #10.7VDD.
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HARFE

High

NSS input

|
CPHA =0 TN / ‘
CPOL =0 ! -

| I
| | |
5 ! | |
£ I | | o
3 | | | | [ |
8 ! | ! -
@®| CPHA =0 N / 3\ "/ N /
cPOL = 1 o : | : D
|
o | | | I :
| | | | | | |
CPHA = 1 ﬂ_/ : | &
|
5| cpPoL =0 | ! N 1
a Lo \ | | L
% Lo \ | | !
S| cPHA =1 ‘ ‘ i o
n | | | | ‘}
cPOL =1 ! ! | ! |
|

[, Itw (SCKH) I
tsu(MI) € tw (SCKLy& ™

MISO v ! ‘ N

INPUT / , VSBIN D BIT6 IN
‘ -
|

tr (SCK)
tf (SCK)

[
[

|

|

| \

T

[

[

\

|

| BIT1 OUT >< LSB OUT

MOS| ) MSB OUT
OUTPUT

N

tvy(Mo) & th(mo ya»

184118

23 SPI B P E-E A SPI_CCTL.CPHASEL=1 Bk KK

1) & A#ET CMOS HF: 0.3vDD A1 0.7VDD.

4.3.14 ADC ¥t
BRARRE R, FRERMSHEMEHTEFE 11 AT . fooke MZA Vooa LA

BRI &5 2.
% 33 ADC ik v
e S &M B/ME S RIE BXE B
VDD fHH - 25 - 5.5 \Y;
faoe ADC I} i - - - 16 MHz
fs ¥ SRR R - - - 1 MHz
fADC = 16MHz - - 941 kHz
frric A b AR
_ - - 17 1/fapc
VAN s o, 0 i 0 i VDD v
RaN A A BT - Z I TFRMAAA kQ
Ranc KAETF I RH - - - 1.5 kQ
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HARFE

) ¥ e BME | mmE | BkE | B#

Choc | WHHIRHEAI RS - i - 10 pF

o fADC = 16MHz 0.156 - 15.031 uS

ts FRER I

- 2.5 - 240.5 1/fanc

\ . ] fADC = 16MH 1 - 15.875 S

t SATEE R ] (g z 1 H

CONV %1#57]‘“5‘]) ) 15 ~ 253 (711(2*3; )tS + BRI T

1) AP TRIE, AFEE k.
2)  HHRAE, AFEA IR
3) X TAMEMA, AHER SEH I —NEIR 1/ fapcs

Ryin< o — Rypc
fapc*Capc*In (27+2)
~A1
# 34 fapc=15MHz ‘¥ I K Ran
Ts (AHD ts (US> K Ran (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) B RIE, AEE P,

% 35 ADC g v 2

Ziins) 2¥ &1 HARME | BKfE | BT
Resolution IR 12 - Bit
ET GO +2/-7 -
EO e % 22 fecLk1 = 24MHz, 4.5 -
EG 125 fabc = 12MHz, Rain< 0.1 2 _ LSB
ED Mo | 3;\(,2 Tacosec | 308 -
EL | Btk PO

1) ADC M5 R FENBIRIMC R 7 ERE AT ATARE BN S BN R iR, BN
TXRE 2 25 PR AIG 53 — MDA 51 IEAE REAT IO FE4s BE .  WFE W] B 77 AR S s N LR
PPRHERLSI I B, (SIS 8D $8n—A> R AR . W RIER AR, R kb
T g e F1 Zhing i JEFELZ Y, AN 2520 ADC A% B

2) HEZEAWNTRIE, AIEAF .

ET = RoRIARIRZ: SEhRANEAR £ 5 th 28 7] (1 B KA

DS_MM32F0010_ver1.11 www.mm32mcu.com 41



http://www.mm32mcu.com/

SRR
EO = W IRZE: 5 — IR SR e M5 — R AR B8 3] F) i 25 -
EG = iR %, o — KB EHA R 5 — IR e a5
ED = P Sk 22 SEpn ol HE R ERAR R 18] () 25 K i 8
EL = PP RIEIR 22 A7 S PR 40 A i s A DG 2 0 F) 5 K Ml 5

KEEFI R FFADCHE 138
Mﬁlml:l(l) AINX!——I R:;MCAH) lz/ﬁi
VWY LT TV %J@%&
@ Cparasitic? e
‘ [ canc®

444444

K 24 fiifl ADC $L A% 2 E
1) %% RAIN. RADC M CADC ¥, W% 34.

2) Cparasitic £/~ PCB (52#f1 PCB MRl EMXK) HIEM EarAERE R4 7pF) .
KH) Cparasitic ZUENG PRI, MR INERID faoc.

PCB # it 21X
FE Y (1 22 R B R R % B . R 10 nF AL AIUR A A, BTN IZR AT EE
I MCU % 1,

Vbb -
{[] Voo
1uF//10nF
T ] Vss

326819

K 25 A i LA 25 AL Y 25 R L i

iy
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BRI

5 EE

5.1

A

T

HI TSSOP20

e

]

1

TR EA T8N0 0

A
FITTTTTiT

Al

Nizlainininininininiy
1mem_

WITH PLATING

1

] 26 TSSOP20, 20 MUK HITH K 5 T 14 25 &

PIAN I i R LR A1) 22 1

2) RoFRfohzX.
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BRI

& 36 TSSOP20 R~} it B

~ =K
s
B/ME HAE N
A - - 1.20
Al 0.05 - 0.15
A2 - - 1.05
A3 0.34 - 0.54
b 0.20 - 0.28
c 0.10 - 0.19
cl 0.10 - 0.15
D 6.40 6.45 6.60
E 6.20 6.40 6.60
El - 435 450
e 0.65BSC
L 0.45 0.60 0.75
L2 0.25BSC
L1 1.0REF
R 0.09 - -
01 0 - 8
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BRI

5.2

3 SOPS

I
6 L
L1 -

SECTION B-B

H H BTM E-MARK Y
/ DEPTH 0102010 :}(
L] T
/-mosx -
—> h 1<
4 i_ \[ |
0 H Y
o] sl L{ozsn] o ¢
»-07’\ je——— h ——>
(/A \ T N —
< 2 [T Tl :7/// :/BASEMETAL
L SEaZv tiﬁ{lééi\
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BRI

4% 37 SOP8 U} BtH
s =X
B/ME JRUE BAME

A 1.35 1.55 1.75
Al 0.10 - 0.25
A2 1.30 1.40 1.50
A3 0.50 0.60 0.70
b 0.38 - 0.47
c 0.17 - 0.25
cl 0.17 0.20 0.23
D 4.80 4.90 5.00
E 5.80 6.00 6.20
El 3.80 3.90 4.00
e 1.17 1.27 1.37
L 0.45 0.60 0.80
L1 1.04REF

L2 0.25BSC
R 0.07 - -
R1 0.07 - -
8 0 - 8
61 15° 1 19°
62 1 13 15°
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BRI

4% 38 QFN20 J~J B
BV
s
B/ME JRUE BAME
A 0.50 0.55 0.60
Al 0.00 0.02 0.05
A3 0.152REF
0.15 0.20 0.25
D 2.90 3.00 3.10
2.90 3.00 3.10
D2 1.40 1.50 1.60
E2 1.40 1.50 1.60
e 0.30 0.40 0.50
H 0.35REF
K 0.40REF
L 0.25 0.35 0.45
R 0.075
N 51 E%H = 20
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Device family

MM32 F 0 01 0

MM32 = R g 324 i F il 4%

Product type

Core type

F = General Purpose & High Performance

0 = Cortex-MO

Product Series

01= 01541

Interface Configuration

0 = General Serial Ports

Flash size

A

A =16 Kbytes

Pins

1=20Pin

Package

N =QFN
T =TSSOP

Temperature

V= FRIIA -40C~105C
VE: QRS W TARI 8 (40T ~85C)
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