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BIT

Soiy

1.1 ok

AR7E S AE FH R PERE ) ARM® Cortex™-MO S A% 1¥ 32 frfidzil 4%, fm LAEMZ ] ik
72MHz, W B AR, R /O i O MM GEE RSN M. AP 1
A 12 A7) ADC. 1 AN 16 AriE A i % 1A 32 M@ e 28 3 4~ 16 ALIEAE I 45 1
A 16 ML OE N 3% . IBEEFREREMERE D 14 12C #0. 24 SPI #10f1 2 4 UART
.

AP RS TAEHRE AN 2.0V ~ 5.5V, TAF IR FI % -40°C ~ +85°C & M A F1-40°C
~ +105°C ¥ @A, R4 i TAERL U ARIE IR D RE S 1 TR

ApE iR fE LQFP48. LQFP32. QFN32 1 TSSOP20 3t 3 Fidst ot MRIE AN 1 2
R, 2PN E AR AR

REEERSNRICE, (AT RS E & T 2 MM 6

o FALIRBN AN P

o RITHIFRRA

* PC Jiitkshisc il GPS 1 &5

o LAV wgmfREshlss (PLC). ARMER . T EIHLATFHE1X
o BIRRG. WS UE. AR OE XTI R

1.2 e

- WiZ5 R4
— 32 fi ARM® Cortex™-MO #bF 28 4 1%
— I LAEAZE AL 72MHz
o fEfEAE
— IS 128K T [ NI P A7 i
— ik 8K FHTH SRAM
— Boot loader 37 /1 Flash. £k R Gi%mfE (ISP)
o BB, SRR
- 2.0V ~ 5.5V fitif
— FH/WisEE A, (POR/PDR). Al 4ufe i il %% (PVD)
— AN 2 ~ 24MHz =i SRR 2%
- WG] AR 48MHz iR % %%
— Witk 40KHZ i3 IR 77 2%
— PLL 3% CPU f =iig 47 7E 72MHz
« (KTh#E
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— BEAR. MU ALK
o 112 MBS, 1uS BRI (204 10 AN RTE )
— ¥¥JEH: 0~ Vppa
— SRR AL 1] 4) 9 2R T
- A iR RS
- A B R RS
5 j@iE DMA 5 8%
- ¥ HFHI4ML: Timer. UART. 12C. SPI f1 ADC
« 21k 39 MR 1/O Ui [ :
— T 11O AT LABAZ 2] 16 AN FhE i
— Frfr s ¥R N 5V 545
o PHRBE
- AT (SWD)

o ik 9N ER R
— 1M 16 {7 4 @i m R Ehl e 2, A 4 @8 PWM $i, LURIEIX A BRI
24T 1EThEE
— 1416 FERT SR 1 A 32 AEmT 8%, HRiA 4 MaAfigA i, T H
T IR il i

- 2416 hLERT RS, A 1 AN AT 1 4~ OCN, SEX AR, 'Bads
1k, AT THREEH T IR 6]
— 1/ 16 DERT 3R, A 1 AN IR A ELE
- 2AETER 8 ORI 8D
- RGN ER 28 24 7 IR AT H RS
- 2355 MEfEEN
- 21 UART #0M
- 14 12C 0
- 24 SPI #1
* 96 [ FriE— ID (UID)
« %/ LQFP48. LQFP32. QFN32 fll TSSOP20 #} %

B IRFEBPA HBHEAE R, WES% A M F I 52.279,
£ 5% Cortex™-MO KO IIFIRIE R, iE5% (Cortex™-MO AR T,
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Mg iR

FUAE T HH
21 J/HXIEE
= 1. FRINEEFMIMEELE
FEmEE
5’]‘%[1 MM32F031F4/6P | MM32F031F4/6U | MM32F031K4/6/8/BU | MM32F031K4/6/8/BT | MM32F031C4/6/8/BT
NAF - K 775 16/32 16/32 16/32/64/128 16/32/64/128 16/32/64/128
SRAM - K 75 4 4 4/4/8/8 4/4/8/8 4/4/8/8
HHAHEK
5 5 5/5/4/4 5/5/4/4 5/5/4/4
16 bit
BHAHEK
_ 0 0 0/0/1/1 0/0/1/1 0/0/1/1
ZHEHTJ‘%% 32 bit
e 2 E 1 1 1 1 1
UART 1 1 1111212 1/1/2/2 1/1/2/2
IR 12C 1 1 1 1 1
SPI 1 1 1 1 1/1/2/2
GPIO i
16 16 27 25 39
GEIEHO
12 fz A ADC 1 1
GEEED 9 channels 10 channels
CPU #ii% 72 MHz
TAEHE 2.0V ~ 5.5V
Eaps TSSOP20 \ QFN20 QFN32 LQFP32 LQFP48
2.2 ik
2.21 ARM B Cortex™-M0 #i>H RN SRAM

ARM [¥) Cortex™-MO Kb ¥ # 2 i 5 — R I A 30 ARM A HE 2%, TN SE MCU (1) 75 242
BETARBAN & Gk 51 S H . BRI RS IIFE, RN 40 B i v H v e A0 S it
{1 HH T 2R e

ARM ff] Cortex™-MO & 32 7] RISC ZbFE2S, FRALFIAMOMRIDRCER, (LB 8 Al 16 i
RGMAEEE R LRIE T ARM X Re -

A7 A A E R ARM 0, BT 5ETA K ARM T EAEAR A .
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2.2.2 AERNGEIHES
Tk 128K 7 1 B N AR S, AR O R RS

2.2.3 HNE SRAM
Ak 8K N E SRAM.

224 BENERXDEEHIZE (NVIC)

AP A B B R P g, REE AL EE Z AN AT B P EE CREEE 16 A
Cortex™-MO KR ITk) 1 16 ANFI et adt.

o ERE NVIC BEBE I B LB 11 HH Wi S 4 21
o rRK A RN DI hE B R E N A%

o BHAHINVIC #:10

o FUVEH T IR L Ak B

o KB B PR A S o

o CEeR R AR

« HERAF IR

o IR EIR BEIKE, THRBIMELITE

AT DL S5 /I ) T A IR B R 1) P I R I R

2.2.5 4pERchEn/EEEHIZE (EXTD

AN BT 42 ) B, S AN R TS, T 7% A e AR o A T T BT LS
LB il A R TR SR RIS ERNGANY) , FEREES A B : A—ME
AT IR AT P T SR AR AS . XTI AT A 0 80 Jik v 58 B /IS T- P 28 APB2. (9B 46 1 3.
FF A5 38 1/O T3] 16 MM T 25

2.2.6 HE#FMBEh

RGBSR R BN HEAT, S RTI  48 MHz (945 5 8% BRI CPU B,
I 5 AT A SR« L2 R 2 ~ 24 MHz bt . 2 T 0 41 300 b 2o i, o0 i
VB, RSO E I HE N B IR A, SRS T R, SR T LA R A T

AT SR TR E AHB 5%, =i APB (APB2 fil APB1) [Xi#. AHB il # APB
K EiR 2 72MHz. S5 K 200 Bh IR S HE R .

22,7 BEER
TER BN, it [ 265 BT DA B =R [ 28 e g —

o MWFEFF INAEATA% 2 1 2%
o NRGA7ME H A
« M SRAM FH 2%

HZ5In# 2+ (Boot loader) /2T ARG A7 a4, 7 LLEE UART1 X N A7 B AR

228 HEFR
* Vpp =2.0V ~ 5.5V: Vpp 515 1/O 51 RIAT PN #2544 H

www.mm32mcu.com 4/56
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* Vssar Vopa= 2.0V ~ 5.5V: HEEHe. R PLL (OB RHEE . Vopa A1
Vssa W A15 5l i%EHz 2] Vpp Ml Vsso

229 {HEUSIESE

AP A EBAE R T B E AL (POR)HEHLE 7 (PDR) MK, ZHERIAZ LT TARIRZS, 1#
ER G 1.8V B TAE; 9 Vpp KT 5@ MBIMH (Veor/por ) B, BT H ALK
2, AR A5 AL H i .

bR — AN A] G A L R I 2% (PVD), B WAL Voo/Vopa BEHLIE 5 BIME Vevp HEE, 24
Vop & T8 T B1E Vevp B4 TN, A WA FEFE P rl DL H 24505 B Elo s ) 83 5%
N4, PVD gt EESEFT S .

2.210 BEBERE
R S A0 HL S B PR PN S B B R TR I L, %0 R S8 7E AL IR 24 T TR IR

2.2.11 {RIHFERR

P2 SCRHRTIAEAE N, AT DA ZORARTFE . ) Bl I )R 22 b e g A1 2 1) 38 ) dpe (1)
iy

EEIR AR
TERERRASR, SV CPU (715, B SMBEAL T T ARIRAS 36 A7 R A BT/ 40 P I L2 CPU,

FEiER

TELRFF SRAM FIZFAF2R N A ERIIEOL T, EHUSE T DA B A% 0 R RETHFE . 7E1FHL
B, HSI B4R 28 F1 HSE @i dIR 5 a8 9 0% i . T LLE AT — R B & EXTI (1915 5385
P 28 MAZ MU R e i, EXTI S5 AT LU 16 MM 110 22— PVD [f% H (e i 5
=

HFIER

FEWUBE AT S R A NI AR I FE . 12 E /e CPU IR BEARASE U ¢ P L IR A 15 8% P30
FFAE 1] 1.5V B4 Rk B X S g e T . PLL HSI R HSE R 3% 2%t #5856 B, mf LUl i WKUP
S E TS, NRST SIBIRI AN E A IWDG & A7 e i 5% 35 5 1710 58 I B0 AN & 7
SRAM MIFFAEER I N AR 2k . A & A7 e AR L R g 4ERF (R e

2.2.12 DMA

RGN 5 HIE ] DMA o] U BAF B 28 BIAE A 2% . W04 BT 2% AN A7-fif 2% 3150 4 IO Bt A%
fir; DMA 5 88 SCFFIA T2 P X AT B, JRE G 1 35 1) A 210k 2 1 [X 45 R IR BT e AR ) R
Wr o

FNMBIEHEAG L TEE DMA 153K IZ 5, B AT L o il ok SEANIEIE MK, 1%
S YR s AT E bR kAT AT DU R B s .

DMA 1] UL T EE 4% : [l UART. 12C. SPI. ADC F3& FH /3 A 5 e 3541 52 i 28 TIMX.

2.2.13 ENFEH

w A At 10 > 16 (LR 7S, FTHRAF i 20 A7 i - SRR PP ddle . Al A4k
FEEA L, 24 Vpp HUERDINT, A 10558 B VBAT 4ERpE L. 29 REEAEARFHUL T e

www.mm32mcu.com 5/56
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g, sARGEMEREEAR, T AR,

2.2.14 ERFENEIR
PR A EIEIE . 2 MR B 3 A B

1/ RGN 2% o
TR T A ) e I A% . 38 2 I RS AN I A E I 2R I T Rk

*® 2. ERERRIIRELLEL

DS_MM32F031xx_n_Ver1.11

o PLE 2 AVE T E R 23 A0

SERT AR Timer HEERAER | HEERRE | VAR | DMAERAER | BIRHEBEE | T
BCCBL N 1 ~ 65536
=44 TIM1 16 f1 Wk Z AR H 4 H
4 /336 ek 7
buehi I ] 1~2%2 -1
TIM2 32 fir Tk Z AR H 4 o
Ry "
A 9 /356 ek S
bUcRi N 1 ~ 65536
TIM3 16 f1 W 3% ZE AT H 4 oo
1 /356 ek B
1 ~ 65536
TIM14 16 11 i Z BT H 1 o
- TR
1 ~ 65536
TIM16 /
16 fir b 2 E TR H 1 H
TIM17
B

BRIEHIEREE (TIM1)
TR E I B2 16 A7 TR S 4 AR/ I DL A B AN PWM R AEZRALK,
BN AN PWM fir i, 38 mT DA 2 Bl 52 58 FR0d FH e i 2 o DU/l (1 J@ i mT
DA

o HINFIR
o Hith g
o P24 PWM(I i OoX) 555 0)
o BRfKIR A H

BeE Oy 16 AriE A E R 22, B TIMx 2 i & H A H [H 1 DI RE .
iy, e RAT AR RE

(0 ~ 100%).

BLE N 16 i PWM &4

FEVHRBNT, THEER AT LA R s, A PWM i gl Ak 1k, AT D7) T pi i 24t i 42 )
Hr%.
IRZIhREA S TIM SEIS S AH A, P ERAsAE AR [, IR 0 ve 4 ) I i T Lo i
I S EEZ DD E S TIM sE R a5 U R AR, R AP SRF A RER DI RE -

www.mm32mcu.com

6/56



MAEEAA

DS_MM32F031xx_n_Ver1.11

1E A e 2% (TIMX)
FEiE, WE T 2R 2 ANATFEEDBITRE R ER 28 (TIM2. TIM3) .

EREREE 324

I AT — AN 32 LI [ INERGE R R . — A 16 BLIOTRA SRR 4 ANk ST 38
W, AEASEEETT TR i . PWM RISk R A

ERAEREE 16 i

A EI A A 16 K060 @ SN IR R . A 16 SLIITiA iR 4 AT
(I, AR EEE T T REIE. # s, PWM A Bk s

AT G I 5 I SRR T 6 5 e e b e I S8 ) T A, 4RO RS B S T B . 1
VIR T, RS LRSS . AT R A T PWM B . 5 e
HA5 A7 () DMA 5 SR BLE]

X I SR 5 AL BRI R D SR (5 5, HORRALIE 1 ~ 4 AN ARG RS ) MU
ANEF S PWM i, BRVE J fo B [ 3k

EAErHR

TIM14

R BT A 16 0 [ BB A A 16 BB A . B AR,
TAHNHH/ L, PWM bk B . 2RI, S TR 4

TIM16 / TIM17

SEI; BEBFET—AN 16 A7 @ B E BB — > 16 AT digs . A —ASHamiE, HT+
SO\ He g, PWM B kb R U e . A BN, AR X AR BRI ST, DMA i
RAEMINEE. BT, @2 TR PARE

MW

MSLIE T IR IET—A 12 AL FOSEIRH SRR — A 8 (AT 4SS, T i — A P #r
1] A0KHZ (945 3% S SR AL Bl s DT MR S80S T i b, 9T DA 1247 T LRI AL
R, BT U TE B G K A I M R GEEAE A [ I P R R
[P o TR AT DA B R B B S BB T . T, BTk
KiP

BOF M

BOE TR —A 7 BLEEIR T4, 7T DU B R 384T . T LA B T 1A
FAER A I A RS, BB IR, A ERE i A R
BV

ARG EER S

A E IR TSR IR RS, B A — MR R O . B TR
o 24 BrIEEIL AR

. HENE MBI

o PRI O IR — N T G R G

o T YRR B IR

>

.

&

www.mm32mcu.com 7/56



MAEEAA

DS_MM32F031xx_n_Ver1.11

2.2.15 BARBW AR (UART)
UART #: 0BG /ER CTS Ml RTS (5548, 3 HF LIN EMIhRE.
FifS UART 2 D # AT LA H DMA #:1E .

2.2.16 12C B%:
12C B, BEls TR T2 FHaRe MBS, SR bR P 3K,
12C B O30 7 Ak 10 fr T4k, 7 Az AR S R i S

2.217 BTIMEHEEDO (SPI)
SPI M, fEME TR, ATHE MW 1 ~ 32 fi.
FrA ) SPI 42 LT AT LA H DMA #:4E.

2.2.18 BAMABHLEED (GPIO)

A GPIO 3] BIH8 AT UL S0P IE Bl (R ERTFIR) . SN (B sl F ) 8
FREISMEDIHES 1. 2% GPIO 51 II#R 5% s vl (9 & A 4B S5 . A 19 GPIO 31 i
PN ibusiss

EFERBBT, 1O 3RS DA T DUET — M & RERUE, LB RSN SA
I/O & A7as.

2.2.19 ADC(IRINH =FiEHRER)

PR 1A 12 A BRI e e s (ADC), ADC T 223k 10 ANMBiEIE, 7T LLSzRl
B, FEIARE SR . FERREEUT, AT ik i — B LR AR
RS

ADC FJLAfdi il DMA #:4E

BAWE 1100 D e Fovr IR RS P — PR B A e T I, bk AL 15 5 th TR
BRI, K= A i

H 38 FH 2 B 8 (TIMX) e s ol i 2 7= 2R (R s, ) B3 50l NS 2R K 21 ADC [k,
N HIFE R BEAE ADC 4 S5 Bl

2.2.20 SEEfERLE
VoL R B 7 2 — A L PR R AR L BT LT L P RS ZE I BB E B2 5 ADC 9 A
b, T R R S M R

2.2.21 H{T8% SWD @ik 0O (SW-DP)
PR ARM TP 28 5 AT 1 300 11 (SW-DP).
ARM 1) SW-DP 1 sovri i 8 A7 26 ik L E &2 5 5 L.

www.mm32mcu.com 8/56
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CPU

DMA

System

!

i

SRR

K=

s Flsh #20
AHB SRAM
R 1 \ APB1

AHB

<>

A7 FE bz
#1428 (RCC )

S

<~ GPIOA/B/C/D

ADC1
TIM1
TIM14
TIM16
TIM17
SYSCFG
UART1

DMAi#E Kk

SPI1
EXTI
MCUDBG

PWR IWDG
12C1 WWDG
UART2 TIM3

BKP TIM2

297884

[ 1. HERIEE]

www.mm32mcu.com
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0SC_ouT E:
OSC_IN 2-24 MHz

MCOL

48 MHz

McCo

HCLK
to AHB bus, core
Clock memory and DMA
Enable (3 bits) i
PLLSRC DM SW to Cortex System timer
DIN » FCLK Cortex
PLLCLK AHB APBL Free running clock
PLL SYSCLK
|| Prescaler {@4 Prescaler
HSE 1,2.512 1,2,4,8,16 .
1L, /1,248, Peripheral Clock  Peripherals
LSI Enable (12 bits)
css || If (APB1 Prescaler=1) x 1 TIMXCLK
else X2 to TIM2,3
Peripheral Clock
Enable (2 bit
PLLXTPRE| TS nable (2 bits)
“— Prescaler m Pak?
to APB2
HSE OSC K
/1,2,4,8,16 Periphel!;l_ld peripherals
Enable (11 bits)
o] 'f (APB2 Prescaler=1) x 1 [N\ TImxck o
else x2 [/ toTM1416 17
Peripheral glock
Lsi LS| IWDGCLK ADC Enable (4 bit)
40kHz to Independent Prescaler ADCCLK
Watchdog (IWDG) /2,4.6,8 to ADC
Main PLLCLK
Clock Output HSI
HSE Legend:
— SYSCLK HSE = high-speed external clock signal
— LSICLK HSI = high-speed internal clock signal

LSI = low-speed internal clock signal

2. Bt

www.mm32mcu.com
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SR

g e X
o
= 0 <
O ooomO0O~wowows o=«
OO OommMmoOmMm < <
SSopoaoanaoooaooaaa
2T 22 3I QPP FTLLBRAG
NC | 1 ® 36 1 PD3
PC13 — 2 35 1 PD2
PC14 [ 3 34 1 PA13
PC15 (| 4 33 [ 1 PA12
PDO-OSC IN | 5 32 [ PA11
PD1-OSC OUT [ 6 LQFP48 31 1 PA10
NRST | 7 30 1 PA9
VSSA [ 8 29 1 PA8
VDDA [ 9 28 1 PB15
PAO [ 10 27 [ PB14
PA1 [ 11 26 [ PB13
PA2 | 12 25 ] PB12
NMI V2R B AL IANAN
cyeesgodorgn
n_n_n_n_n_o_n_n_E&J>§

& 3. LQFP48 3|9 %

www.mm32mcu.com 11/56
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BOOTO0-PB8

] VSS
1 PB7

29 [ ] PB6
28 | ] PB5
27 [ ] PB4
26 || PB3
25 | ] PA15

30

32
31

VDD [ () 2 | ] PA14
PD0-OSC_ IN [ | 23 | ] PA13
PD1-OSC_OUT [ 2 | ] PA12
NRST 21 PA11
— LQFP32 !

VDDA [ | 20 ] PA10
PAO [ |1 PA9
PA1 [ 18 | ] PA8
PA2 [ 17 ] VDD

™ <t 0 [{e] N~ o ~ wn

T i sxl Q2

4. LQFP32 3|#4 7

www.mm32mcu.com 12/56
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© g ~ © v ¥ o 2
p g R EREERE
8§ 5838588
vDD | 1 ® 24 .| PA14
PDO-OSC_IN | 2 23 7| PA13
PD1-OSC_OUT | 3 22 | PA12
NRST | /4 21 7 PA11
vODA [ 8 QFN32 20 1 P10
PRO g 19 {,,iﬁfjfﬁj PA
PAT |7 18 | PAS
PR2 | \[17 (7] vep
T .
5. QFN32 5§14
PB8/BOOTO | 1 20 |1 PA14
PDO/OSC_IN | 2 19 1PA13
PD1/0SC_OUT —| 3 18 1 PA12
NRST—| 4 17 2 PA11
VDDA — 5 16— VvDD
TSSOP20
PAOC—| 6 15 [—1vss
PAIC— 7 14— PB1
PA2 | 8 13 1 PA7
PA3C—| 9 12 1 PA6
PA4T—| 10 11 1PA5
& 6. TSSOP20 3|5 75
www.mm32mcu.com 13/56
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%+ 3. 5IHENX
5| gRED
LQFP| LQFP| QFN| TSSOP| 3|4 fk | KB O | /O BF @] xIhek | "TEKNEHDIRE MinzhRE
48 32 | 32 20
1 - - - NC S - NC - -
2 - - - PC13 110 FT PC13 - -
3 - - - PC14 11O FT PC14 - -
4 - - - PC15 I/O FT PC15 - -
PDO
5 2 2 2 110 FT PDO 2C1_SDA -
OSC_IN
PD1
6 3 3 3 S - PD1 12C1_SCL -
OSC_OUT
7 4 4 4 NRST 1/0 FT NRST - -
8 32 0 15 VSSA S - VSSA - -
9 5 5 5 VDDA S - VDDA - -
UART2_CTS/
10 6 6 6 PAO 1/0 TC PAO ADC1_VIN[0]
TIM2_CH1_ETR
UART2_RTS/
1 7 7 7 PA1 110 TC PA1 ADC1_VIN[1]
TIM2_CH2
UART2_TX/
12 8 8 8 PA2 110 TC PA2 ADC1_VIN[2]
TIM2_CH3
UART2_RX/
13 9 9 9 PA3 110 TC PA3 ADC1_VIN[3]
TIM2_CH4
SPI1_NSS/
14 10 10 10 PA4 110 TC PA4 ADC1_VIN[4]
TIM14_CH1
SPI1_SCK/
15 11 11 1 PA5 110 TC PA5 ADC1_VIN[5]
TIM2_CH1_ETR
SPI1_MISO/
TIM3_CH1/
16 12 12 12 PA6 110 TC PA6 ADC1_VIN[6]
TIM1_BKIN/
TIM16_CH1
SPI1_MOSI/
TIM3_CH2/
17 13 13 13 PA7 110 TC PA7 TIM1_CH1N/ | ADC1_VIN[7]
TIM14_CH1/
TIM17_CH1
TIM3_CH3/
18 14 14 - PBO 110 TC PBO ADC1_VIN[8]
TIM1_CH2N
www.mm32mcu.com 14/56
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Ell-

LQFP
48

LQFP
32

QFN
32

TSSOP
20

5 AR

il

/0 B

=i 4

AT HIE R ThRE

B inzhRE

19

15

15

14

PB1

I/0

TC

PB1

TIM14_CH1/
TIM3_CH4/
TIM1_CH3N

ADC1_VIN[9]

20

16

PB2

I/0

FT

PB2

21

PB10

I/0

FT

PB10

12C1_SCL/
TIM2_CH3/
SPI2_SCK

22

PB11

I/0

FT

PB11

12C1_SDA/
TIM2_CH4

23

16

15

VSS

VSS

24

17

16

VDD

VDD

25

PB12

I/0

FT

PB12

SPI2_NSS/
SPI2_SCK/
TIM1_BKIN/
SPI2_MOSI/
SPI2_MISO

26

PB13

I/0

FT

PB13

SPI12_SCK/
SPI12_MISO/
TIM1_CH1IN/

SPI2_NSS/
SPI12_MOSV/

12C1_SCL

27

PB14

I/0

FT

PB14

SPI2_MISO/

SPI2_MOSI/

TIM1_CH2N/
SPI2_SCK/
SPI2_NSS/
12C1_SDA

28

PB15

I/0

FT

PB15

SPI2_MOSI/
SPI2_NSS/
TIM1_CH3N/
SPI2_MISO/
SPI2_SCK

29

18

18

PA8

1/0

FT

PA8

MCO/
TIM1_CH1

www.mm32mcu.com
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51 RS
LQFP| LQFP| QFN| TSSOP| S|fi&fk | KB O | YO BF | Erhhe | AEMEHATIR Bt hnzhge
48 32 | 32 20
UART1_TX/
TIM1_CH2/
30 19 | 19 - PA9 I/0 FT PA9 UART1_RX/ -
l2C1_ScL/
MCO
TIM17_BKIN/
UART1_RX/
31 20 | 20 - PA10 I/0 FT PA10 TIM1_CH3/ -
UART1_TX/
I2C1_SDA
UART1_CTS/
32 21 21 17 PA11 I/0 FT PA11 TIM1_CH4/ -
I2C1_SCL
UART1_RTS/
33 2 | 22 18 PA12 I/0 FT PA12 TIM1_ETR/ -
I2C1_SDA
34 23 | 23 19 PA13 110 FT PA13 SWDIO -
35 - - - PD2 110 FT PD2 - -
36 - - - PD3 I/0 FT PD3 - -
SWDCLK/
37 24 | 24 20 PA14 110 FT PA14 -
UART2_TX
SPI1_NSS/
38 25 | 25 - PA15 I/0 FT PA15 UART2_RX/ -
TIM2_CH1_ETR
SPI1_SCK/
39 26 | 26 - PB3 I/0 FT PB3 -
TIM2_CH2
SPI1_MISO/
40 27 | 27 - PB4 I/0 FT PB4 TIM3_CH1/ -
TIM17_BKIN
SPI1_MOSI/
41 28 | 28 - PB5 I/0 FT PB5 TIM3_CH2/ -
TIM16_BKIN
UART1_TX/
42 29 | 29 - PB6 110 FT PB6 I2C1_SCL/ -
TIM16_CH1N
www.mm32mcu.com 16/56
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5 mg
LQFP| LQFP| QFN| TSSOP| B4k | & O | 1o B )| EThRk | TEKE AR BInzh s
48 32 | 32 20
UART1_RX/
43 30 30 - PB7 110 FT PB7 12C1_SDA/ -
TIM17_CH1N
44 31 | 31 1 BOOTO /0 FT BOOTO - -
45 31 32 1 PB8 110 FT PB8 l2c1_scl -
TIM16_CHA1
I2C1_SDA/
46 - - - PB9 110 FT PB9 TIM17_CH1/ -
SPI2_NSS
47 32 0 15 VSS - VSS - -
48 1 1 16 VDD - VDD - -
1. =%, O=#it, S=HmiF, HZ=mEH
2. FT: 2. 5V, w[fi\ VDD fil 5V Z [Alf15 5
3. TC: #x#fE 10, NG5 At VDD HJE
#F 4. PA inQIN8EE A AFO-AF7
Pin
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
TIM2_CH1
PAO - UART2_CTS - - - - -
_ETR
PA1 - UART2_RTS | TIM2_CH2 - - - - -
PA2 - UART2_TX | TIM2_CH3 - - - - -
PA3 - UART2_RX | TIM2_CH4 - - - - -
PA4 SPI1_NSS - - - TIM14_CHA1 - - -
TIM2_CH1
PA5 SPI1_SCK - - - - - -
_ETR
PA6 SPI1_MISO TIM3_CH1 TIM1_BKIN - - TIM16_CH1 - -
PA7 SPI1_MOSI TIM3_CH2 TIM1_CH1N - TIM14_CH1| TIM17_CH1 - -
PA8 MCO - TIM1_CH1 - - - - -
PA9 - UART1_TX | TIM1_CH2 | UART1_RX | 12C1_SCL MCO - -
PA10 | TIM17_BKIN | UART1_RX | TIM1_CH3 | UART1_TX | 12C1_SDA - - -
PA11 - UART1_CTS | TIM1_CH4 - - 12C1_SCL - -
PA12 - UART1_RTS | TIM1_ETR - - 12C1_SDA - -
PA13 SWDIO - - - - - - -
PA14 SWDCLK UART2_TX - - - - - -
TIM2_CH1
PA15 | SPI1_NSS UART2_RX - - - - -
_ETR

www.mm32mcu.com
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Pin AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
PBO - TIM3_CH3 | TIM1_CH2N - - - - -
PB1 | TIM14_CH1| TIM3_CH4 | TIM1_CH3N - - - - -
PB3 | SPI1_SCK - TIM2_CH2 - - - - -
PB4 | SPI1_MISO | TIM3_CH1 - - - TIM17_BKIN - -
PB5 | SPI1_MOSI| TIM3_CH2 | TIM16_BKIN - - - - -
PB6 | UART1_TX | 12C1_SCL | TIM16_CH1N - - - - -
PB7 | UART1_RX | [2C1_SDA | TIM17_CH1N - - - - -
PB8 - 12C1_SCL | TIM16_CH1 - - - - -
PB9 - 12C1_SDA | TIM17_CH1 - - SPI2_NSS - -
PB10 - 2C1_SCL | TIM2_CH3 - - SPI2_SCK - -
PB11 - I2C1_SDA | TIM2_CH4 - - - - -
PB12 | SPI2_NSS | SPI2_SCK | TIM1_BKIN | SPI2_MOSI | SPI2_MISO - - -
PB13 | SPI2_SCK | SPI2_MISO | TIM1_CH1N | SPI2_NSS | SPI2_MOSI| [2C1_SCL - -
PB14 | SPI2_MISO | SPI2_MOSI | TIM1_CH2N | SPI2_SCK | SPI2._ NSS | 12C1_SDA - -
PB15 | SPI2_MOSI| SPI2_NSS | TIM1_CH3N | SPI2_MISO| SPI2_SCK - - -
% 6. PD in OIN5EE A AFO-AF7
Pin

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
PDO - 12C1_SDA - - - - - -
PD1 - 12C1_SCL - - - - - -

www.mm32mcu.com 18/56
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10k ds AR
* 7. FhEREMUE

)sE°3 E R KA s 4

0x0000 0000 - 0x0000 FFFF 64 KB LI, AT
572 SRAM i §- BOOT (WAL E

0x0002 0000 - 0x07FF FFFF ~ 128 MB Reserved
0x0800 0000 - 0x0800 FFFF 64 KB Main Flash memory
0x0802 0000 - Ox1FFD FFFF ~ 256 MB Reserved

Flash Ox1FFE 0000 - Ox1FFE O01FF 0.5KB Reserved
Ox1FFE 0200 - 0x1FFE OFFF 3 KB Reserved
0x1FFE 1000 - Ox1FFE 1BFF 3 KB Reserved
0x1FFE 1C00 - Ox1FFF F3FF ~ 256 MB Reserved
Ox1FFF F400 - Ox1FFF F7FF 1 KB System memory
Ox1FFF F800 - Ox1FFF F80F 16 B Option bytes
Ox1FFF F810 - Ox1FFF FFFF ~2KB Reserved
0x2000 0000 - 0x2000 1FFF 8 KB SRAM

SRAM 0x2000 2000 - Ox2FFF FFFF ~512 MB Reserved
0x4000 0000 - 0x4000 03FF 1KB TIM2
0x4000 0400 - 0x4000 07FF 1KB TIM3
0x4000 0800 - 0x4000 OBFF 8 KB Reserved
0x4000 2800 - 0x4000 2BFF 1KB BKP
0x4000 2C00 - 0x4000 2FFF 1KB WWDG
0x4000 3000 - 0x4000 33FF 1KB IWDG
0x4000 3400 - 0x4000 37FF 1KB Reserved

APB1 0x4000 3800 - 0x4000 3BFF 1KB SPI2
0x4000 4000 - 0x4000 43FF 1KB Reserved
0x4000 4400 - 0x4000 47FF 1KB UART2
0x4000 4800 - 0x4000 4BFF 3 KB Reserved
0x4000 5400 - 0x4000 57FF 1KB 12C1
0x4000 5800 - 0x4000 5BFF 1KB Reserved
0x4000 5C00 - 0x4000 5FFF 1KB Reserved
0x4000 6000 - 0x4000 63FF 1KB Reserved

www.mm32mcu.com
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B HRbLIE KA Yin>a &3
0x4000 6400 - 0x4000 67FF 1KB Reserved
0x4000 6800 - 0x4000 6BFF 1KB Reserved

APB1 0x4000 6C00 - 0x4000 6FFF 1KB Reserved
0x4000 7000 - 0x4000 73FF 1KB PWR
0x4000 7400 - 0x4000 FFFF 35KB Reserved
0x4001 0000 - 0x4001 O3FF 1KB SYSCFG
0x4001 0400 - 0x4001 O7FF 1KB EXTI
0x4001 0800 - 0x4001 23FF 7 KB Reserved
0x4001 2400 - 0x4001 27FF 1KB ADC1
0x4001 2800 - 0x4001 2BFF 1 KB Reserved
0x4001 2C00 - 0x4001 2FFF 1KB TIM1

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

AHB 0x4002 6000 - 0x4002 63FF 1KB Reserved
0x4002 6400 - 0x47FF FFFF ~ 128 MB Reserved
0x4800 0000 - 0x4800 03FF 1KB GPIOA
0x4800 0400 - 0x4800 07FF 1KB GPIOB
0x4800 0800 - 0x4800 OBFF 1KB GPIOC
0x4800 0CO0 - 0x4800 OFFF 1KB GPIOD
0x4800 1000 - OX5FFF FFFF ~ 384 MB Reserved

www.mm32mcu.com

20/56



RS

DS_MM32F031xx_n_Ver1.11

5 | s

LR

5.1 K &4

BRARRFHI UL, AT U AR LA Vss JudkitE

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

51.2 #EHE

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

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

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

C =50 pF

— L

& 7. SIMBEYSAE RN

51.5 SIBRARE
10 LA\ R A R TR
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984785

8. SIMMNEEE

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

806384

9. HEHRE

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

Vop

-
17 .

- 0

10. ERIHFENER R

5.2 B¥mATEME

INFESSAT BB R “ Aaxt i KBUEME” FI3R (& 8. £ 9. & 10) T4 HHN1E,
I RES PR AR AR . X R G Y B AR I BT, TR AN RAE IR T 4%
PR DIREVERRAE TR . SRR AR OB S T 2 mi s A i vl 524 .

% 8. B[E4FM
iz iR B/ME BRME L Vivg
AP E (B Vopa
Vop - Vss -0.3 55
Vssa)® v
v 1E 5V ZZ B W M EE @ Vss - 0.3 55
" FEILE B L L @) Ves - 0.3 55
| & Vooyl AFMLE G| (Bl R 2 50 v
m
[Vssx — Vssl AR BRG] 2 (A () R 22 50

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

*® 9. A

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

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

3. RFENHL & T YA BLERE .

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

£ 10. RE4EM

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

5.3 T{E&

5.3.1 BRAI{ERE
* 1. BRATESE

w5 2% %14 B/ME | BKME | AL
fucLk A E AHB B &% 0 72
fpoLki PR APBA B ERATR 0 fucLk MHz
frcike P APB2 B Bl AT 0 freLx
\5) P fHE A H 2.0 55 \Y}
FELER 43 TAE B
4 ADC) 20 95
Vopa" ( W5 Vpp A1E \Y
FELER 43 T A B
25 55
(fH ADC)
LQFP48 594
Thokel Q
Po LQFP32 mw
. Ta=85°C(
QFN32
s I R INZRFERL -25 85
R : Ta=85°C °C
T RThEFEH ® -25 105
" e Toge | REREC | 25 [ ws |
A (T2 .25 105

1. FR U AH R B HYRA Vop AT Vppa i, 76 b HURTIE S #4E#AA], Vpp #1 Vppa Z[H]
% R 300 mV 25,

2. R Ta BUK, HE Ty, AN Timax(Z W15 5.1), W RVFE SR Po $UE.

3. MEEMRMIIRFEHBIPIRE T, RE Ty NI Tymax(Z W11 5.1), Ta FTLAYJ& EIXANGE
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53.2 LFHMEENBTIESY
TR B EURE— B TS TR H

% 12. ER =R TIERM

DS_MM32F031xx_n_Ver1.11

iR 25 % BME BAE Bapr
tvop Voo BTORE | 3 e = uSIV
Vyop TR o0
5.3.3 AREMFMBFEREREYE
NERPE NS RIER 1P PSR E T Vep MR NS H .
< 13. NERE LB RITHIES T
Ciing 28 %M BME | RBE | BRKE ;¥ A
PLS[3: 0]=0000(_L-F7%) 1.813 1.819 1.831 V
PLS[3: 0]=0000( F F#¥) 1.705 \%
PLS[3: 0]=0001(_L7H%) 2.112 2.116 2.124 v
PLS[3: 0]=0001(F k&%) 2.0 v
PLS[3: 0]=0010(_ L7+ 2.411 2.414 2.421 v
PLS[3: 0]=0010( F [%#%) 2.297 \Y
PLS[3: 0]=0011( - 7+#%) 2.711 2.714 2.719 v
PLS[3: 0]=0011( T F&%) 2.597 v
PLS[3: 0]=0100(_LF¥%) 3.011 3.013 3.018 V
AT [ R PLS[3: 0]=0100(F k&) 2.895 \%
\ PLS[3: 0]=0101( 1-7+%) 3.311 3.313 3.317 Y
Vevp Rl -
PLS[3: 0]=0101(F k&%) 3.194 v
I PLS[3: 0]=0110( - FF¥%) 3.611 3.613 3.616 v
PLS[3: 0]=0110( F &) 3.494 v
PLS[3: 0]=0111( EF+¥%) 3.91 3.913 3.916 v
PLS[3: 0]=0111(F &) 3.793 v
PLS[3: 0]=1000(_LF¥%) 4.21 4.212 4.215 \%
PLS[3: 0]=1000( F k&) 4.092 \%
PLS[3: 0]=1001(_L7HY) 4.51 4512 4515 Y%
PLS[3: 0]=1001(F F&3) 4.391 v
PLS[3: 0]=1010( EF+i%) 4.809 4.811 4.813 Y
PLS[3: 0]=1010( FF&3) 4.69 v
Vevonyst? PVD J& 100 mV
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&5 S5 %4 BAME | HBE | BKE i:KivA
LH/EEE T 1.63(M 1.66 1.68 \Y,
VpoRr,/POR -
fr A I 1.75 \Y
VPDRhys(z) PDR ig?% 90.9 mV
TrstrEMPO? AL FEEERS [A] TBD ms

1. 7 ERAVE B ORE 2 8N I EUE Vieor /PR -
2. HEITHRUE, AFEA= .
Er AAaAgabi ey ik M L (POR £4%) 2] A P o A XA RIS — 454690t 2],

5.3.4 HtEERRRHME

HTEAEE 2 M SRR R SRS 1515, XS HMPAR O TR R, 1/0 5
BV P S B RPFRCEL . ARSI L /O R BE 3 A . RE PP AE A7 fifi v IO 2L DA Sk
AT ARG A

AT g R A IS AT R R TR R, AR ST — BRI .

RAKHRIERE

AR HIERAL T 51 5% A

« FTEI 1O S H#EAL TH N, FEIERS|— NS P E—Vpp B Ves (L H1#K).

o FTA RSN TR HARAS, BRIERE UL .

o DR A5 0 U5 0] I [ A2 B fuoue MOAIEE (0 ~ 24 MHz Iy O N554F I, 24 ~ 48
MHz I} 1 NSRRI, 48 ~ 72 MHz I8 2 ANSE£5 1)

« RATNINAEI)E o UIFEAIMERT: feoikr = fuolko

Er AR TR R L MAR R B AT Fe B RS M AT IR E .

& 14, ENAFTEX THARNSKBTERE @

mo

e BY %4 K B
Ta=25°C

| LR I b S2B0REAPE BLER 200 A

> FELBER F 10 B0 S HE ARSI 18

1. BRAERELE Ta =25°C FIR1T2].
2. AR H, AR, 10 RE NN .
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45
40
35
30

25

20

15
10

TA =-40°C TA=25°C TA=70°C TA =105°C

— R R

496115

M. FHIUEX TRV R RIHFETE Vop = 3.3V B SIRERIRTEE

SR LR #E

MCU At Fik 545 -

« BT 1O 5l I#EAE TN, IFHERS— AN AT F—Vpp 5l Vs (7).

o FITAH PN TR PARAS, BRIAERFAI LI o

o DNAEAF A 28 OV I 6 DV B B fraoik HOMIR (0 ~ 24 MHz Iy O MEE45 301, 24 ~ 48
MHz i 1 NSRRI, 48 ~ 72 MHz I8 2 DN ).

o HRBEIR LR Vop fEHHR AR F £ 1.

o FRATUIIhEET A . TP A MR : fecikt = frolke

Er ARA TR e AR R B IS A RS M ATIRE .

#* 15, BITRA TR BB FRIAEFE, BURLERBMAARE Flash FIE1T

JAUE O
ﬁ% ﬁﬁ %# fHCLK $&
EEFENE | LHFEAE

72MHz 21.29 16.58

| B T — 48MHz 17.47 155 )
P MH 15. 10.67 m

” R 36MHz 5.83 05

24MHz 12.62 9.15

8MHz 7.44 6.48

1. WAYESALE Ta = 25°C. Vpp = 3.3V KRS,
2. HMEBETER A 8MHzZ, Y4 fucik > 8 MHz B PLL.
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#* 16. ERKRNX THHRBBRIEFE, RRELERBMAAER Flash 5 RAM HE1T

HEE O
s #HiR i fucik @ Bfr
ERRFTA A% KPR S
72MHz 22.43 12.48
I BRERA R [ i @ 48MHz 13.88 7.85 R
HPHY 36MH 12.45 7.22 m
o (R HLY z
24MHz 10.06 6.55
8MHz 5.79 4.81

1. HAUERAE Ta = 25°C. Vpp = 3.3V BFiATS 2],
2. yf%ﬁﬁvj‘ﬁ:’y‘j 8MHz, i—'l fHCLK > 8 MHz Hﬂ‘)aﬂ% PLL.

AESME BRI
PO ELAMBL I LT RS T2 17,MCU I LA bl T

« FTA RO SIAHEAL T AR, JREEE— AT E—Vpp 8 Vss(L 1),
o FTA RSN RHERAL TR PPIRAS, BRARRE U .
o g5 A BUE RS E T I R T AR TSRS
— KU PTA SN B
— FIFE — AN AL pi
o REGIR A Vpp SRS R AFTR 1.

& 17. AEIMERERTERE (Y

25 °C RHR 8t . 25 °C FHA8L
WEB M ¥4 WESME
Boh#e Bohk
TIM2 0.49 ADC 0.53
APB1 TIM3 0.50 mA APB2 SPI 0.49 mA
12C 0.49 UART 0.52
TIM14 0.52 GPIOA 0.53
TIM16 0.52 GPIOB 0.53
APB2 mA AHB mA
TIM17 0.52 GPIOC 0.53
TIM1 0.49 GPIOD 0.53

1. fucik = 72MHz, faps1 = fuck/2, faps2 = fucik, BEANIMEI TS R B ERIME -

5.3.5 SMEBETENEIFE

3k B SR R3H R A A FRIR SR A PR o
A th (RS HUR AT — B RO S B JEIAS PRI FEA (5t o i A 2538

TARRA
7 18. ERIMNERA AT e
5 BH %M BAME HAUE BXHE By
frse_ext i P At i (D 2 8 24 MHz
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w5 25 A4 BAME WRIE BXE Bhr
VHsEH OSC_IN %A\ 5| i sa~F i 0.7Vpp Vob \4
VhseL OSC_IN ¥\ 5| K T H E Vss 0.3Vpp Y,
tw(Hse) OSC_IN ek fik iy iy 16 nS
tr(Hse) OSC_IN LF+#yH O 20 ns
ti(nse) OSC_IN T~ fH ) 20 nS
Cin(HsE) OSC_IN ¥ N7 (D 5 pF
DuCyuse) Ralad 45 55 %
I OSC_IN % N HLIR Vss = ViN < Vb +1 uA

1. BB RIE, AEL il

VHSEH
90%

10%
VHSEL

AN e fHSE_ext |OSC_IN i I

—

LT =

12. SRS IR A SR B 3SR Y e B

e A —A R AP E IS RS~ F SRS NEBRT $h

FEE AN Bl (HSE) T LMSE ] — A 2 ~ 24MHz 11 & 18/ W 2 8 R 3 40 ORI 4IR 2 2 72 A AR
b ETes RS AT T R P A SR SN TR, I SR SRR VA 1S 2 £
Ko R, IR A D AUL AT REAEIT IR a5 105U, LA/ N 2K RS
I E R A, A% AR S TR S A (IR . B2, KERESR), T el AR N g A

J R
% 19. HSE 2 ~ 24MHz &% 2245 (V@
®wE BH XA B/ME HRE BAME Bfr
fosc N PR35 s i 2 8 24 MHz
Re S5 L BE Rs = 30Q 1000 kQ
VDD =3.3V
Cui/ T B3k R 2 0 R R A
I ViN = Vss 30 pF
C|_2<3) HFATEDT (RS)(4) S
30pF 1%
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bR 25 FAF B/ME HRE BKE i: X iyA
I2 HSE 2Kz i Ja sl 1 mA
Om PRGNS Voo A2 E 1 25 mA/N
tsuse) ® Ja B [A] Rs = 300 2 ms
1. RS SE H RRPEE RS G R A .
2. HZGEEEAE, AEAFE PR,
3. KT Cuq Fl Cro, USSR A m N s rH 1) (M 8UE R)5pF ~ 25pF 2 [1]
BN R LS, JEPERTF &R AR EEIRSS . J8% Cu M C EEMHFASH. Sk
& 8 5 DA CLq 1 Co IHATH &S IR S H. EiE$E CLy M Cp IF, PCB
1 MCU 5| IR AN ZE FELEN (7] LU IS Hu 3 5] B 5 PCB M 1Y L2 4% 10pF fitiit).
4. FXEALH RFE BHEEAE, #8645 TT LAk Go 70 B A 55 1 fd FH B B = A2 1) i) AL R At O,
TXFPIRIE R 72 A R IR A B 2R AR R AR T A8 b HUZ, AR MCU 2 7 7558 25 (1))
WBEAERY, B FEEXAN S E .
5. tsu(nse) &ABIETIE], & MEAHERE HSE FRanill &, B 243 305258 1 8MHz #R% 1% B
A 18] o IXANEUE RTE — M PRUE R dR R IR 2 LI E5 2, & v G Rl S A i ik 7 B AN [R) i
K.
R T A
il 2R
~ N R i 7L1\ J-‘
a || \.\ OSC_IN [ fuse
// ‘ ‘ l \ 8MH = fﬁﬁ
IR e el
=\l
N L osc_out
\0[2
13. f§/H 8MHz & {kHY B RY 7
5.3.6 PIEBRTENELFE
R ZA H R S B F PRSI A A R R AT A B A ARSI RS R .
EIEAEE (HSI) IR5%3%
% 20. HSI #5845 (D@
bR S A5 B/ME HRE BRE L: XA
frsi IS 40 48 64 MHz
ACCpys HSI IR 3 2% (ks & Ta = -40°C~ 105°C -5 5 %
ACCpys HSI IR 3% 2% (108 1 Ta =-10°C~ 85°C -3 3 %
ACCys HSI 7% & IR Ta = 0°C~ 70°C -2 2 %
ACCys) HSI IR 3% 2% (ks 1 Ta=25 -1 1 %
tsuchs HSI #z % %% J3 B [a] 2 uS
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= 25 - Yin B/ME HWRIE BKE L: X 74
Iop(Hst) HSI IR & TI%E 81 200 HA
1. Vop = 3.3V, Ta =-40°C~ 105°C, FRIE4S MU .
2. HETHRUE, ANEAEFE AR,
{KIERER (LSI) 5%
% 21. LSl 555451 (D
w5 S &AF B/ME WRUE BRME L: XA
fLe® SIE 31 40 75 KHz
tsuws) @ LS| #R3% #% J5 Bl ] 1 uS
loocsn® LS| ¥R % DIt 1.1 1.7 pA
1. Vpp = 3.3V, Ta =-40°C~ 105°C, [&3E4r5I000 .
2. HEEEEEE, AEAFEPIER.
3. HWHRIE, AEAEFEFRTNER.
MR ThFEIR S AR ARS8
R H e B TR R R Y SR B HST e BE B B = A5 B o M R I ) B B R AR 2 B
A E AR =T 2
o [EHLERFNIAE: e RS IR o
o PREARAR S B I A O\ P AR X s 456 R ) 4
BT RS 1) A2 e P PR S5 5L EE AD AL rE LR A7 S I AR SR =15 2 .
T 22, {RIhFEE RO PR EERT (8]
s B8 x4 BRMHE Bpr
twusteep (" T AR AR 20 i il 1 F HSI #1%3% 2% B Bh s g 4.2
A RUASE 2 i i uS
tWUSTOP(1) o HSI *}E%%&H‘T@#uﬁﬁg = 2“8 6.3
(AT 2178 R)
HSI $73% #s i phnf g = 2uS
twusToey (" MEFAURE s i A 258 I 5 AT A gt [ 47 mS
= 38uS
1. MR AT ] D0 A MRS R SR 4R 2 P R P S R — R R A
5.3.7 PLL &
T RIS B 6 PSS AL B R A7 A I8 A ARSI &5 2,
% 23. PLL 4%
s S B/ME HRE BAE
. PLL i N\ B h ) 2 24 MHz
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iinc] 25 B/ME HRUE BAE L: YA
PLL f B 8h 5 25 L 40 60 %

feLL_out PLL #4505 I i 40 200 MHz

tLock PLL B AH Y [ 100 uS

1. BB RIE, ALl
2. HEVERMMNIEMAAEIRE, WTRYE PLL A SRS fou_our 4T VA
.

5.3.8 7FRiEsRIEM

INFEEEES

BRI, FTA S HURLE Ta = - 40°C~ 105°C 733,
% 24. INTETEAEER4s M

ias] 28 A B/AME HRUE BXE L: YA
tprog 8 LK 4m RS Ia] Tp =-40°C~ 125°C 4 uS
terase T1 (512K F=77) BRI ] Ta =-40°C~ 125°C 4 5 mS
tme R PRBRIN [A] Ta =-40°C~ 125°C 20 40 mS
TR, fuok =
5 6 mA
72MHz
Eiﬁﬁy fHCLK = 7 A
, m
Iop it F LR 72MHz
BRI, fiok =
2 mA
72MHz
Isg Standby HLi 1@25°C | 50@125°C MA
Ioep Deep Standby Hiiji 0.5 15@125°C pA
Vorog i i LS TBD 33 TBD \Y

3 25, NEFESRESNBIRRELR (V@

/5 ¥ & B/ME HRE BKAE Hpr
oy (5 Ta =-40°C~ 85°C(E4% A 6)
NEND 10 Tk
/€3 Ta =-40°C~ 105°C(E%A 7)
Ta =85°C i, 1000 k5 @ 25 30
BE AT R — -
treT Ta = 105°C, 1000 HBEE W@ 5 10 E
Ta =55°C, 1 FAkEEs O 25 20

1. LA, AR
2. IR AL AE HEAMEL R AT

5.3.9 EMC %%
FRURRAE DN AE AE 7 i B 5 6 DRA I SRR EAT I A
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ThietE EMS(EREEEE)

B AT AN AT B N R I GRS 1/O 3 R 2 S LED), WaRE S At in 2 Fed g T

MERF 4515, LED NERER T AR 774 .

o FpECH (ESD)(LE AT UL N0 B 1 5B LR A TR A R . I AN
RIF4 IEC1000-4-2 FrifE .

« FTB: 7 Vpp 1 Vgg i@t —A 100 pF ) H 2t 0 —ANBEAS B s i kb B (O 1) 0 g
m) B AR AR . XIS S IEC1000-4-4 Hiife.

O AL AT DS R G0 R IE A .

MRRSE R T N R XREIETNHZEIC T E LI EMS 285 A1 A HE47 5

%< 26. EMS $H%

Gl S8 e FAIHR
£ Vpp M Vs LiHid 100pF Vpp=3.3V,Tp=+25°C,
VerT HIHEATANE . SR ReEs fuok=T2MHz. 754
5 IR AR Pk F R AR PR IEC1000-4-4

R R R AR g 5 7 ) 5 B

7 S PR AT EMC VPR AIDEAL, R 7E SPGB R BE Rt 1. REVERE 2,
EMC 4 55 17 1 AL P I P 3 AR

LI, EEUT PR AT EMC Pk, FEEAT 15 EMC 41 R GENIR .

BRI

BRPRROVR AU A B BRI, s

o BRR O
. AU R
o BRI (P %57 28 e)

IIERTRYIRA LS

TR 2 LI 520 (A A AL AR FF VSRR, T DU A T H7E NRST B3I A—4
M HE T BPE 9 31 BB 5N — R 1 PG P T T S T

TEHEAT ESD YRR, T LLJEER HS FE R 1 o R ELREREANAE RS b, AR 2 4 S E
M7 A R 55 A B DA L A R R A R

5.3.10 daxiiAE (FBSBURH)

T EARFERIR (ESD, LU), A FHE 2 (0BT, Xt 147 90 B Tt A v & £
P A T P

FREINER (ESD)

R, (— AN IE s 2R 5 I — b 5 — A S i sty Wm0 7 A R S 0 BT A S L
FEG ORISR0 L e 5] B RS (3 4 x(n+1) BB B). X MR 4 JESD22-
A114/C101 FrifE.
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L2320

N T VAR BEPERE, T EAE 6 MR LEAT 2 A TLAN AR B
o RSSO 0 P

« FEREAMEN H FITTACE 1 VO 1 I E TN .

EANIR 54 EIA/JJESD78A £ i Fa bR e Bl bR v

% 27. ESD #1%

Fiass 2% &4 BRE Bhr
TA = +25OC7 ?‘{F%
VEsb(HBM) R R CONERBEAD 2000
JESD22-A114 v
Ta = +25°C, &
VEesp(com) B ROR LR (GEH AR AR 500
JESD22-C101
TA = +250C’ ffrq‘/ﬁ\
ILu S M812% (Latch-up current) 200 mA
JESD78A
1. HEEGVHEFH, AEA K.
5.3.11 1/0 imO%Fs
i S\ 4
BRAERE BB, FRIIH M SEOR R 8RIK N ESR . Frar /O i IR 2 He s
CMOS.
7 28. 1/0 B84
] S8 FH B/ME HRUE BAE e
Vi PN I N CMOS i 1 0.5 1.1 v
Vi PN R ENES CMOS i [ 2.08 v
Vhys /O JHIiE 25 R fid % 2% fL R IR i (D 500 700 800 mV
Iikg WAIRHR @ 1 UA
RPU SSL&%%[EEBH ® VIN=VSS 30 50 100 KO
RPD SE‘FH%%ZEEKH ® V|N=VDD 30 50 100
Cio 1/O Sl 2 5 pF

1. it R fh A BT S BT IR A LR . 2R VAR TR, RAEAE P2 il
2. WIIRAEARAR 5| A B ) R R, DI A O] g s T e KA
3. LRI bz s R R A — AN EIE A R R B — AN TR PMOS/NMOS SE8L . XA
PMOS/NMOS JF 5% I HBAR /N (£ 10%).
Fir A 1/0 i 1 #f 2 CMOS % (ARHRMECE), BN E T 2580™# 1 CMOS L.
2
o XF Viu:
— I Vpp T [2.50V~ 3.08V]; fii[H] CMOS %5k,
— R Vpp T [3.08V~ 3.60V]; &4 CMOS.,
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* X‘TT V||_:
— fii ] CMOS Hitk.

MHIERD R

GPIO(H FH i N/ Hi ity 1) 7T LA WA B HE 2 78 £20mA B .

EH PRI, 1O JEFEH A ZUERIE IX B B AN BEFE L 5. 275 45 H AR 448 %) B K A0 e M «

s BTA 1/0 5 A M Vpp BB HR A, ik MCU 7E Vpp F3RE & BT i, A
REEI 45 Fe KATE{E vpp o

o BT 11O 3 W 3R Ves Fi B EAT, ik MCU 7 Vss i I KIE 1T H
W, ARG L0t KBUEH vss

Wi E
BRAFRRI T, R R KIS HOR AR M Vop fEi BERT &R 1HI SR E 15
Fo PrAR 1O i H#HZ HA CMOS .

=2 2 %A /M BRMHE R:SX v
Ve (0 AR ESE, 2 8 NS FEE | CMOS %, 1o = +8mA 04
o e L 2.7V< Vpp < 3.6V '
RS, 2 8 ANEIMFEN | CMOS i H, lo = +8mA
Vou® 0.8Vpp v
H LA 2.7V< Vpp < 3.6V
R, 24 8 AT F B W lo = +20mA
Vo (W® 0.4
e R 2.7V< Vpp < 3.6V
M ST, 2 8 AN B E B lo = +20mA
VOH @) O.SVDD
HY LR 2.7V< Vpp < 3.6V
RS, 24 8 N5 il F I IR lo = +6mA
Vo @) TBD
e FLIRE 2V< Vpp < 2.7V
BB, 24 8 AN S| HIE I lo = +6mA
Vou@® TBD \%
H R 2V< Vpp < 2.7V

1. R HIR o AR 2R R 45 I A0 i RBUEME, AN o ILEAN (BT
/O BAANTZ HI ) ANREEL lvss o

2. SRR Lo DAURLEIRR T4 I X I KBUEE, FIR Lo HIEM (T
/O BIAN 2 1 JAl) ASBEE L lvop -

3. HZRE AT, ALEAF A,

BT 3R
44 N E SZ R s SURISCAEL A3 B ) 1401 30%4
FRARRETLOT, 22 3071 th 05 MO A R PR B A Gk ety PR 745 %6 81O A PRI AT
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MODEXx[1: 0]
— 75 2% M BAME BAE Bfr
C.=30pF, 50
Vpp=2.7V~3.6V
fmax(IO)out %kiﬁ% @ MHz
C.=50pF,
30
Vpp=2.7V~3.6V
C_=50pF,
) 20
Vpp=2V~2.7V
01 C_=30pF, 5
(50MHz) Vpp=2.7V~3.6V
. iy e v AT C 2500F
f(10)out \ =oUpF,
TR 1] - 8
Vpp=2.7V~3.6V nS
C_=50pF,
) 12
Vpp=2V~2.7V
C.=30pF, 5
VDD=2.7V~3.6V
t Lrnf e IS e i G =500F
r(10)out J:}[‘EITJ'[‘EH L=9oUpr, 8 nS
Vpp=2.7V~3.6V
C|_=50pF,
12 nS
Vpp=2V~2.7V
fmax(IO)out B?(j(}fm$ @ 20 MHz
. it v AT -
10 f(10)out e 1l CL=50pF, .
n
(20MHz) K ERBTR | Vop=2V~3.6V
tr1o)out ‘ 203
Esauingla)
fmax(IO)out %ﬁiﬁg & 10 MHz
. L2 Reriey M= o ] o5 ®
1 f(10)out et ] CL=50pF, .
n
(10MHz) KRBT | Vop=2V~3.6V
traoyout ‘ 25(3)
Tt A
EXTI 42 il 28 kil 1)
texTIpw AR 5 Bk T 10 nS
-4
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1. 1/O i ik B2 ] L@ MODEX[1: O] FlE . Z WA 2% T4 % GPIO i
Fic B 27 A7 2 UL B

2. FRARLEE 14958 X

3. HWIHRIE, ATEAEF= R,

90% 10%

Al H A

BUESOPF  tr (10)out e—» e—i tr(I0)out
| | |

< T >

TR ((tr + tf) < 2/3)T, FFH 52L& (45 ~ 55%)
A NS0pFIT, 1A R R HIAIR .

868304

14. MNIHESTRAFIEE X

5.3.12 NRST 3| B4sis
NRST 5| % NIRE 3 CMOS 1.2, Bi#ER T —/MNARRelr T FRi i, Rpy.
FRAERER AR, TRABHSEREHASIEERM Vpp ftHEBEMFER 1MEPEGNES

#,
% 31. NRST 3| 454

5 B & B/ME JRE BAE Hfr
Vinrst) LD 392N =R -0.5 0.8 v
Vinrst) ! NRST % A\ & H-F LR 2 Voo

NRST it 2 fil & 2% L 1R
Vhys(NRST) i 0.2Vpp Vv
piid

Rey 55 bR AeE @ Vin = Vss 15 kQ
Vengrsn) (! NRST % \ S ki 100 ns
Virnrsm) P NRST % N\ Ak g i ik 300

1. HBTHERIE, ATEA il
2. Er AT IR R E B — AN AT G PMOS SE8L. X4~ PMOS/NMOS
TR AR /N (2945 10%).
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SN FBEE o= e
"4'

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

-
- S

-

AL

7>

\
l F --I—-— () ]- F : L-

A ]

L L /

\ = — 7/
N - ’
pJ ’
A ’

\\\ o’

\~---—’

368560

15. & AY NRST 5| BMRIF

1. AW T Pibw R .

2. JH P AZRIE NRST 51 B AT BE 0516 T2 317h 81 H IR Vi wrsT) BL R, 0 MCU

ARERRIRAL

5.3.13 TIM ER 284514
T H SR BT

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

W/ 6.3.11.

= 32. TIMx() 434

s B8 %M B/ME BAE HpL
tres(Tim) SE I 2% 43 H T (1] 1 trimxcLk
tres(TIM) EW%%%%}%HTJ‘IEU fT|MxC|_K=72MHZ 10.4 nS

; CH1 & CH4 1) 5E I 33 AM R 0 frimxcLk/2 MHz
EXT
%EF}/Fﬁ% frimxek=72MHz 0 24
Restim TE B 48 T PR 16 A
) kR T AR, 16 7 1 65536 trimxcLk
COUNTER
1—[—@%%“%41}%%@ fT|MXc|_K=72MHZ 0.0104 682 HS
- 65536 x65536 trimxcLk
tmax_count KT RERITHEL ; — w47 S
TIMXCLK= z .

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

5.3.14 BfEEQ
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BRI, 2 3351t IS HUR M AR, fpoLkr PR Vpp SLHLHIEAT &3 111

AR,

12C £ D47 & brdE 12C @45 UM, EA T IRE]: SDA 1 SCL AN ‘K7 151, HicE

NIT IR, 2SR Vop Z 18] ) PMOS & #5514, (EATRTFAE .

12C = LRSI T-3% 33, A kMmNt S HTIRES| I (SDA #1 SCL) IR EER, Z Wb
W 5.3.11,
7 33. 12C BEEO4F
12 B 12€ (V@)

s - #ME Al BME Bk R
tw(scLL) SCL I Bk ] 4.7 13 s
tw(scLh) SCL i} 4 i ] 4.0 0.6 us
tsu(sa) SDA Z 7 i) 250 100
th(spa) SDA H¥E (R [A] 0® 0 9003 _

tr(spa) tresou) SDA F1 SCL FJ}isf ] 1000 2.0+0.1Cy 300
tispa) ti(soL) SDA F1 SCL K P& ] 300 300

th(sTa) FF 46 2% AF CR RIS 7] 4.0 0.6
tsu(sTa) T T 4R 2% A ST (] 4.7 0.6
tsu(sTo) 15 1R 2% AR ST ] 4.0 0.6 us

bsrosTa 15 11 2% AR 2R TF A6 S AR T T . s
A] (B3 IH)
Co B R BB NE TR 400 400 pF

1. BHBTHRIE, AR

2. NIEBIhFHERLE 12C 1B, fociks AR T 3MHz, ik BIPROEE 12C 18K
R, ook LAAT 12MHz,

3. WRAZRPK SCL 55 UMK HSFISIR], U R T30 2 T4 2 AR e K AR ]

4. N T SCL FREH A E LXK, 7E MCU PEBLAUfRIE SDA {55 -5/ 300nS

FRI PR AR IS ]
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VoD

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

THaaaAF _/ \/

SDA / / ><: >< T teusTA B e /%t‘a%&#

A
WY

| sbA

1 [

| scL

tf(SDA) »— >:—:<tr(SDA) >atsu(sDy) | T 1 ia—p tsu(STASTO)
| | ‘ frabseft o
| |
4—»} th(sta) 1 4—»‘. tw(SCKL): %‘%th(SDA) l 1
| | |
| | J— |
‘ ‘ J
SCL } : [ | | :
| |
tw(SCKH)N—>: tr(scy »—« }‘—}4 tf(scK —»—-tsu(STO)

130244

& 16. 12C BEAT RN S8 (D

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

SPI EO4514E
B AR BB, 2 3451 IS RO FIFRBER I, focy e HZEA Vpp SRR &3 1110
SRR E],

b N 2 ThAE S| (NSS. SCK. MOSI. MISO) FIRF RS, 2 0/hi 5.3.11,
% 34. SPI #1 (D

we S %14 B/ME BAE AT
FAE 0 36
fsek1/te SPI Bz MHz
ST M5t 0 18
trscxy X .
SPI Bl b F T B[] fisk % : C=30pF 8 nS
trsc)
tsu(NSS) @) NSS @TLH‘T |Eﬂ }‘)\Fﬁﬁ 4tpC|_K ns
thnss) (@ NSS {RFE 7] MAR 73 nS
tw @ F#E, fpek= 36MHz,
(50K SCK i FIHIE (e 1] T e 50 60 ns
tw(scry) @ oA ZRE = 4
toucs)) @ B NESLN R, MR 1 S
th(si) @ B NRFRE TR, AR 3 ns
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e 2% &4 BME BAE Bifr
MR, feck= 36MHz, 0 55
taso) @@ Hethe i L Uy 1] e 7] T RE = 4
M, fock= 24MHz Mpcik
tais(s0) @ H i H A 1E 1] A 10
tvso) @) el b RO 1) MBER (EREILNE 2 ) 25 ns
tymoy @™ Hthe i A A 7] T (ERELIEZ)E) 3
th(so) @ SR ] }A*%ﬁ (ﬁﬁ'é:ﬂl‘fﬁ:Z}ﬁ) 25
thmo) @ FH (LI E) 4
1. HEZEEVHESR 1, AEA .
2. s/ MEZ RIS ) BN TE], R KA R IR 3R AT HRE 1 B KN TA]
3. /MBI Ok P i R B /NS TR, e KA A s AU 2 BT v LA 1) B ORI T

CPHA =0

o1 YL L
CPOL =0 4 ‘ | ‘ l ‘ "] I ‘ | ‘ | ‘ ‘ ‘
a0 e s s
(fr(';/lrr?gllave) MSBit >< >< 3 >< | >§_>< | >< >< XLéBit m
o A

(to slave) ‘ | 1 1 ‘ | ‘ ‘
CAPTURE STROBE | | | ’ ) ‘ | ‘

679527

17. SPI BtFFE-MERF1 CPHA =0
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CPOL =1 \ + \ \ \ 78(1 ‘ ‘ ‘
cwo=o [ v [ LT L
(fror'\n/I Ir?"l(a)ster) ><><><>< MSFB” >< ><—§:3< >< >< L§Bit ><

<fm“42§vdWXXX et |

|
|
|
|
1
|
|
|
|
NSS I
(to slave) !
|

|
|
|
CAPTURE STROBE ‘

429658

& 18. SPI B FF[E-AHERF1 CPHA = 1(1)

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

SCK #iiN

NSS #iA o

|
CPHA =0 A\ | /41\
CPOL =0 I | (1 AN

|
| |
: | | | | I :
P! ‘ \ ! o
CPHA =0 m % N\
|
CcPOL = 1 N | : !
' ‘ | ! ‘ :
! ! | ! -
I ! | ! -
CPHA = 1 H ‘ ﬂ | N
|
CPOL =0 | ! | - | :
| |
I | l | -
CPHA = 1 m |/ 7*U
|
CPOL =1 ' ! ! ‘ | :
| |ltw (SCKHY‘ | : |, tr(SCK)
tsu(MI):4—>| tw (SCKL) &P | i sck)
| | |
! | o
MISO A WABRBR >< BN 6~ 11fr N
I I ! I
<+ th(m)—P] |
| - |
MOSI  fijth it e AT ‘l >< 6 ~1 ﬁ} >< i H B AR AL
tv(MO) 4P th(MO y&p

19. SPI B FE-E&ER (D

1. W& SEE T CMOS H°F: 0.3Vpp 1 0.7Vpp-

5.3.15 12 {iL ADC $5t&
BrARRE U, FRIOSECRAHRF AR MR ERE . fooike HFHEM Vppa HEH

H R RS 2
% 35. ADC 45

Fiine2 S & BAME REUE BRE e

Vopa PEH L 25 3.3 5.0 v

VRers ESHHE Vopa \
fapc M ADC I B 15 MHz
fg(M® PRESLES 1 MHz
fapc = 15MHz 833 KHz

frric CANE Y T

18 1/fapc
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wE 25 > i B/ME HWRIE B i- o

Van® S 0(Vssn Vegrs v

VRer- EHE|Hb)
Ran® A% N BEBT Z WAL 1 FFE 36 kQ
Rapc™® SKAEFF I LB 0.75 kQ
PN B SRR IR
Capc ) 10 pF
)’/é\:
faoc = 15MH 0.1 16

ts) TbET o~ =
15 239.5 1/fapc

tsTaB (&) b H A ] 1 us

Lo R L ) (] faoc = 15MHz 1 17.44 us
(L4 TR 1) 15 ~ 253 (RFF tes ) BHIEIL 13.5 1ffanc

1. BHEHRE, AR,

2. fEZRI= R H, Veers fENFERS] Vopa, Vrer- 1£NFERES] Vesao

3. fapc B X FF 15MHz, fs fm X FF 1IMHz(fecLk2 = 60MHz, ADC Prescaler =4, fapc
= 15MHz, TS = 1.5)

A1 K Ran A

Ranv < Ts R
AN fape X Cape X (N +3) xIn(2) 7€

BB A (A1) HT e SRIISM T, R ZE R LL/NT 1/4 LSB. Horb N = 12(%
R 12 R4 HEE). In(2) = 0.69314718.

%Eg 36. fADC=15MHZ(1) HTJ'E"JﬂElijC RAIN

Ts(A#) ts(us) K Ran (k)
15 0.1 0.2
7.5 0.5 4.1
13.5 0.9 7.9
28.5 1.9 17.5
415 2.8 25.9
55.5 3.7 34.8
715 4.8 NA
239.5 16.0 NA

1. BB RIE, AELE il
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5 ¥ WA HRUE BAE ® i TvA
écb‘4§~‘[3 >
ET GRERZ frcLke = 60MHz, 8 19
EO %7 3 3
B iRE ADC Prescaler = 4,T,=13.5,
EG WA 25 R 2 1 1 LSB
N fADC = 15MHZ,RA|N < 10KQ,
ED Rz 6.5 7
NN VDDA =3.3V, TA =25°C
EL R ZE 8 8

1. ADC F§5E 5 RIFEN LAY R AR 7 2 S AE AR AT RR v (RS R N\ 51 B3 N ]
i, PRI 2 B2 B AR 50— U A\ 51 BB IEAEBEAT (MR HORS 15E o S AR 7T fE T

A AN HL I AR AEREARL S AL, (51 RS M2 TR ) SO0 — 1 P e 2 A

ﬁD%EﬁB@/}_}\Eﬁf}ﬁ’ HEAF /N 5312'432/&\1':[:'15/‘] I|NJ(P|N) Pl z||NJ(p|N) TEZW , H

= VA
Ay

i ADC ¥ % .

2. MIZRE PG ORIE, AFEA .
ET = SURVAHEGRZE . SERRAE AR AL 4 h 22 18] ) 5 R 0 25
EO = fWi2iR%: 2 UK SERRIFHAN S — B AR R 8] A 25

EG = HaiiR7E: )i RERAR R AN B Ja — IR S P 0 1) 1 i 25
ED = flor 2R 2. SCBwb s R ER AR 18] f 5 K0 5 o
EL = BRI IR ZE . AR A SE Bn B4 i sl A D24 1) ) e KA 15

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

439454

& 20. f£/ ADC BRI EREE

1. % Ran~ Rapc A1 Capc HIEUE, 2 W3 37,
2. Cparasiic %7~ PCB(5 1541 PCB Aii Jay il S AH oK) 5028 L7 AE A (K4 7TpF). 4%
KK Cparasitic BUE B BB G, B ) I = U/ fapco

PCB @ity

LS 25 R AL AU I T &SR . TP 10 nF B A2

www.mm32mcu.com

B (FRFE), EAINMZ

45/56



RS

DS_MM32F031xx_n_Ver1.11

S REHBEEI MCU W5 Fy s

Vooa
1] Vopa
1WF//10nF ——
T 1] Vesa

326818

21, HEBERMESERIREBLR

5.3.16 BRI
% 38. BEEE RSB 0

e 2% B/ME HRUE BAME BAr
T Vsense FHRT TR 8 B2 i 5 °C
Avg_Slope™ RRF R 4.571 4.801 5.984 mV/°C
V51 7t 25 °C B HL & 1.433 1.451 1.467 \%
tstant ? J8 NI [A] 10 us
Ts_temp® MR FEIRT, ADC SRR ] 10 us

HIZR A VR ORIE, AEAE il

HIBETHORIE, ASEZEF FR I

B KT RAE I (8] W] LA P 2 FH R P il 5 22 IR IR A TR E
Vpp = 3.3V,

> wbh =
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A
A2

|
A3 \
\

A1l

PIN 1

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

(N R

22. LQFP48, 48 BMEEIE 5 2 R % E

1. BRI L2
2. AN K.
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B =X
s B/ME HRIE BKE

A 1.60
A1 0.05 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.18 0.27
b1 0.17 0.20 0.23
c 0.13 0.18
cl 0.12 0.127 0.134
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
E1 6.90 7.00 7.10
e 0.50

L 0.45 0.60 0.75
L1 1.00REF

L2 0.25BSC
R1 0.08
R2 0.08 0.20

0.20
SIH%H =48
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A3]

A1

R1

L2

LRZ
s

A1

PIN 1 $
IDENTIFICATION

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

L1

[/,

sy

23. LQFP32, 32 BMEEIE S R FEE % E

1. BRI B2z
2. R ANk,

%< 40. LQFP32 R~TiiAf

_ BX
s B/ME HAE BRE
A 1.60
A1l 0.05 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.32 0.43
b1 0.31 0.35 0.39
c 0.13 0.18
ci1 0.12 0.127 0.134
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_ 2R

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

L2 0.25BSC

R1 0.08

R2 0.08 0.20

0.20
S H =32
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6.3 i QFN32
D A A2
| I
T A
s I O 0 Y O e L] |
|
e A1T
A3
i kle—
b |
|
UUUUTU
- R e €=
> | =a
D) ‘ ‘-
E2 | b (aam
=) _H—'_ T |F|E
— ( | (-
O\ | )
1 | =
|
AN0ANOAAE T
32 | L
PIN 1 Identifier ‘ .
D2
24. QFN32, 32 M RFE T &I EIMNEE EE
1. BRI EL 24
2. R~FHAAZK,
% 41. QFN32 R~Tii8B
w5 i
B/ME ;iR BoKfE
A 0.7 0.75 0.80
A1 0.00 0.02 0.05
A2 0.50 0.55 0.60
A3 0.20REF
b 0.20 0.25 0.30
D 4.90 5.00 5.10
E 4.90 5.00 5.10
D2 3.40 3.50 3.60
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~ Bk

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

c1 0.08
c2 0.08
N SIH%H =32

www.mm32mcu.com 52/56



HRBM

6.4 # 3 TSSOP20

DS_MM32F031xx_n_Ver1.11

HHHHHAAHA

P

20

1

E1

PIN1 /

illilskslakills

IDENTIFICATION
PN
S - \ S
‘ A e THAEH A2 — 1
b e ! L | [¥K
A1
L1
25. TSSOP20, 20 MMEHIE K HRF I EE
1. BRI R L 22
2. ReFfrh=Ke.
%< 42. TSSOP20 R~tijtER
_ R
s B/ME AU B
A 1.20
A1 0.05 0.15
A2 0.8 1.00 1.05
b 0.19 0.30
c 0.09 0.20
D 6.40 6.50 6.60
E 6.25 6.40 6.55
E1 4.30 4.40 4.50
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B =K

w5 BME SR BoklE
e 0.65
L 0.45 0.60 1
L1 0.45 0.75
N 5B = 20
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MM32 F 031 C 8 T 6 xxx q

Device family

MM32 = ARM-base 32-bit microcontroller

Product type

F = General purpose

Sub-family
031 = MM32F031xx

Pin count
R = 64 pins
C=48 pins
K =32 pins
F =20 pins

User code memory size

B =128 Kbytes
8 = 64 Kbytes
6 = 32 Kbytes
4 =16 Kbytes

Package

T=LQFP
U=QFN
P = TSSOP

Temperature range

6 = Industrial temperature range, -40 to 85 °C

Options

Xxx = programmed parts
TR = tape and reel packing
blank = tray packing

Core Version

n = Core Version n
p = Core Version p
g = Core Version q

193488

26. MM32 Bl E2& %
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