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1.1 #h&

AR7E S AE R PERETY) ARM® Cortex™-MO Sy %11 32 stz &, i m LAEMZ ] ik
48MHz, MEmEEMS, FE A /0 S O AMAMGERBIANT ML . AP R as 1
A 12 A7) ADC. 1 AN 16 AEiE A i % 1A 32 M@ e 28 3 4~ 16 AL IEAE I 45 1
A 16 ML SOE N 3% o IBEEFREREMSERE T 14 12C #0. 14 SPI /11 4 UART
.

AP RS TAEHE AN 2.0V ~ 5.5V, TAF IR F % -40°C ~ +85°C # M A1-40°C
~ +105°C ¥ @A, 2R i TAERL U ARIE IR D RE S TR

A7 ih PR QFN20 A1 TSSOP20 3t 2 Al 3B s, ARIEAF B, S a3
B EAVS AR -

REEERSNRICE, (AT MR RS E & T 2 AN 5

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 ATk 48MHz
— 34 W) 32 fAEfE ek
o« fEERS
— ik 16K FATHIINAEFE T A2 it o
— ik 2K T SRAM
— Boot loader 32 Flash
o WBh. BALAN Y B
- 2.0V~ 55V fitf
— LA/ AL (POR/PDR). T 4fe H & Wi % (PVD)
— AN 2 ~ 24MHz =i SRR 2%
- WG H] KK 48MHz iR % 2%
— Witk 40KHZ i34 7 2
« (KTh#E
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— BEAR. MU ALK
o AN 12 PEREUE I AE, A0S ] (215 8 MR NIEIE)
— ¥¥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
« 235 16 MIE 1/O i
— 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
- 235 3 /MEfEEN
- 1/ UART #0M
- 14 12C 0
- 14 SPI #1
* 96 [ FriE— ID (UID)
« XM QFN20 i1 TSSOP20 3

B IRFEBPA MBHEAE R, S5 A M F I 52.279,
£ 5% Cortex™-MO KO IIFIRIE R, iE5% (Cortex™-MO AR T,
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Rk i B
2.1 FH/iFxIEE
Fz 1. FRIEERIMEECE
A E#EN MM32F003NW MM32F003TW
NTE - K 70 16
SRAM - K 4 2
— i (16 bit) 1
i (32 bit) 1
B 3
S 1
UART 1
JEIREEN 12C 1
SPI 1
GPIO 3 1%k 16
.\ A4 1
12 {i ADC o )
(channels)
CPU A% 48 MHz
TAEHE 2.0V ~ 5.5V
SR QFN20 TSSOP20
2.2 ¥R

2.21 ARM B Cortex™-M0 #>H B8 INFEF SRAM

ARM [f] Cortex™-MO Ab3 282 5 — ARk A 20 ARM AbFE2E, ‘& szl MCU 1175 B4R
HETIREAR 6. 485 IS H - FRIRA RS IhEE, (R BRA  f 1 H 5 B Fn 2 ik

F v By 2R 9

ARM ] Cortex™-MO0 J& 32 fi7/ RISC kbFE2%, FRALFSNIIL R, (EiEH 8 Ml 16 i1
RERMHEZ A L RIE T ARM A% H i RE
AP B N E R ARM O, FILE 54 K ARM T EASA 2 .

222 AERGHFER

K 16K FATHI A BN A it & A T8O e A -
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2.2.3 HNE SRAM
&K 2K TN E SRAM.

224 BENGRXDEEHIZE (NVIC)

AN B ER I ER W R, AR AR AN A R P WEE OREFE 16 A
Cortex™-MO frRkrek) Fl 16 Al i a4 .

o EREH NVIC BEBE I B AL 1 H i S 4 22
o rhK A RN DI hE B R E N A%

o BHAHINVIC 10

o FUVEH TR LA AL B

o KB B R A S G

o SRR AR

« HEIRAFA IR

o IR EIRN BEKE, THRBIMELITH

AT DL 5 /I ) R T AE R Bk R 1) P I EE T R

2.2.5 SpERchEf/EEEHIZE (EXTD

A BT 42 ) B0, S AN R TS, T 7% A e SR o A T T T LS
SEH B il A R TR SR RSB NGANY) . RS A B PR AN
AT IR AT eP T SR AR AS . XTI AT LA 0 80 Jik v 58 B /IS T P 5 APB2 (0B 46 1 3.
B8 10 MRS 16 MR rh ik .

2.2.6 RIEhFIEZEN

RGP RIE PR AE B S AT, B AR A 48 MHz 4R % 45 ik v BRIN I CPU B4,
FALJEERIN 6 4300, AHJE, TEZSIAF A7 38 h R N RE HSI B g S /N 2k 2 439
B J5 T LGRS0 . BRI 2 ~ 24 MHz I by 22k I B S0 B0 b 2 2500, Tk
RS, RGUK S DI ) Py PR #s . Qi RAERE 7 i, B RT LA ISR L T
LA i as T BCE AHB HISR . =E APB (APB2 1 APB1) [X 15, AHB F1 5% APB
(B R AT S 48MHZ. 255 [ 2 I B IR SIAE A .

227 H#EFR

« Vpp = 2.0V ~ 5.5V: Vpp 5114 /O 51 BIAT P 8 i8 Fs 2e ke
M VSSA’ VDDA: 2.0V ~5.5V: %E{j@'{ﬁ%\ *E?%%%*Dj%ﬁj\:@\:%o VDDA *D VSSA M‘Zﬁ%%”l@
3 Vpp A Vsso

2.2.8 HLEUTIFER

AT AR T E T (POR)/MEHISE (i (PDR) ML, 1% K IGZAL T TR A, 17
RS 1.8V I TAE: 4 Vpp (8T 852 MBI (Veorypor ) I, B 86 TS (R
5, TR PR AN o

SAEAEAT A TR R S ISE (PVD), ' ML VooNpoa BEH 3 5B Vevo LEAZ, %
Voo 6T 808 T B Veyp 7=/ i, o 07 A B P AT LK Hy S5 £ 8 ool o 2
N4k, PVD ThAE T BRI .
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229 HBEBERS
A S48 0 HhL R Bl P B R B e TAE R, %R R SR E A B I AT TAEIRA .

2.2.10 {RINFEEHER

P SCRHRIIAEAE I, T LAAE EORARTAE . JE S Bl A) AN 22 b i =41 2 ]38 1) dje (1)
(L

AR AR
FEREIRA, R CPU {21k, BT AMsUb T TARRSIF AT LA A rh Wi/ A F i e i CPU.

FHES

TELRFF SRAM FIZF A7 38 W AN Z R MENL T, A5 USR] LUK SR AR K f B FE. 7151
BT, HSI 3R 28 F1 HSE @RIk % a4 G . T DL AE — B & il EXTI 45 5485
28 ME U R e, EXTIE 5 L2 16 AN 110 12—, PVD i i (5

=}

T

FER

R T SEI R G B AR T HE o AR AR AE CPU PR MEHRAR S 5 P41 L 145 3 o PR BT
A 1.5V B AL R X R T IT . HSI A HSE 18 % s 5 5¢ 1, 7T LA WKUP 3
TR NRST 51 /R4, IWDG S A7 MeREE# 5 | 1M e i) 28l A L. SRAM
AR B B R

2.2.11 DMA

RGN 5 HIE ] DMA ] LU BAF B 28 BIAE R 2% . W04 BIAF s 2% AN A7-fif 2% 3150 4 I Bt A%
i; DMA 5 88 L FFIA T2 P X AT B, JBE G 1 3 1) A 10k 22 1 [X 485 R I BT e AR 1) R
Wr o

FANMBIEHEAG L T E DMA 15K IZ 5, [FI AT L il ok S48 MK, 1%
SR s AT E bR kAT AT DU R B s

DMA 1] LA T = Z 4% : H UART. 12C. SPI. ADC Fli FH /3L A/ g 21 2 i) 48 TIMX.

2.2.12 EFEMEI 1R

PREE 1 ANERERE, 2 M EHEN 2. 3 ANEAERE. U2 NEITTER S
1N RGBT 35

TR T EmF i h e m 55 . 8 2 I SRR A E I 2 T R
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SERT AR Timer HEERAEER | BT | TR | DMAERAR | MIRHEBEE | T
BECR LN 1 ~ 65536
R TIM1 16 f1 Wk Z A FERE H 4 H
1 /336 ek B
L 1~ 232 _ 1
TIM2 32 fir Y] Z E TR H 4 ¥
Ry "
R 3 /356 ek S
1 1 ~ 65536
TIM3 16 fir W i Z R AT H 4 o
14 /356 ek B
1 ~ 65536
TIM14 16 17 i Z BT H 1 e
ok K
1 ~ 65536
TIM16 /
16 fir b ZIE AT " 1 H
TIM17
B

EEIEFIEREE (TIM1)

TR E I B8 A2 16 A7 TR S 4 AR/ LI DL A B AN PWM R AEZRALK,
BN AN PWM fir i, 38 mT DA > bl 52 58 FR0d FH e i # o DU/l 1 Jd i mT
DA

o R

o fith g

o P24 PWM(I i OX) 555 )

o BRfK R

Be BN 16 LI i 8, e 5 TIMx @ i 8% B A A [F 1 2 6
A, e BA ARG (0 ~ 100%).

R R T, TR LIRSS, RN PWM S w22k, AT 5 i gy 42 1)
FFR.

IRZ e S TIM EI 23 E, P ERa M tokf [, DR 0t i 2 42 o) s e 2 T LS I 72
I EREEE T AR TIM i 250 A, SR 4ERD sl Thae .

BLE N 16 i PWM K4

B e 8% (TIMx)

P, NE T 21k 2 AT ERPIEAT B e 2 (TIM2, TIM3) o @l 28—~ 32 fif
() E BN N IR AR . — S 16 ALR TR SRER A 4 AL I8, A E R AT
FHINGIE . FH LhR. PWM AT kb 2

BAEREE 32

SE AT A 32 A2 H B nEcE mad st B . — A 16 AL T SEs A 4 AL
8, RASEEES T TR . PWM R
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BAEREE 16 {i

BN EREH A 16 AL B S INEGE NGB . — A 16 ALK FU g f1 4 ANJlor
(R, ARSI TR, Ml . PWM F1EA ik =0 e

EATTEREIE L E I A B T RS S ) e I R L F) AR, $RALED BB T RE . A
PR, TS v DR 45 . AT @ B I S HRE T T 7748 PWM Sl . R 8 I %
H5A ST ) DMA iR WL .

XML I B IR REAE AL FR I B ML B E S, WAEALTE 1 ~ 4 DNERIERB T ML &
ASER ZEEE PWM Sy, B1E Sy fi B () S v

EAERTS

TIM14

ZE N 28 IE T — A 16 AL A S EEBIE IS — A 16 ALTi o siigs. B —ANpimiE, H
TR IR e, PWM sl ki = o R BT, oo B n i 45 o
TIM16 / TIM17

SEIT eI T —A> 16 A7 [ 3 E AR I B — A 16 fr i diies . A — AN fomiE, T
B NI R Ee g, PWM BB kbR 0 e . A BN, A8 X AR BRI ST, DMA i
RARIIRE . ERIRBIT, B R T IR HPIRES

WIIEIIR

MSTIE T IR FE T — A 12 AL s M —A 8 AL T 4iss, & d—AN W Efpsr
i) 40KHZ K9k g PR Rt 8l A ANMR S 88000 T Em8h, BT LLe nlig4r TENUR AL
. BT LUAE RS8R 1) B 5B A7 A R GE sl A — AN [ e I 2 D N RS S it e
R SR T ] DATC B R B B R S E T 1. AT, BT
il

HOF RN

WHOEIIMANG A 7 MRt 5es, el O E R A RigiT. e nl 4 a1
FHERA G AN RS . ©HERNAIRE), HAa R mE R ohag, EFEEAEAT,
F M85

R R ER 28

XA ER B L TR EEE RS, W] Bl —ANRUE ST 5gs . & B Nk
o 24 PrFREIR T H AR

- HBhEINEIIAE

o YHEEH 0 I REFAAE —ANET BE R R G

o W] mAER PR

2.2.13 BARPWAEE (UART)

UART £ 0B AR CTS il RTS (59478, 34F LIN EMIIRE, FHA 1SO7816 £k
. UART 802 Fm i B KB A 5 6. 6 L. 7 L. 8 L. 9 A ¥ynlficE .

A UART 45 AT A ] DMA #24F
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2.2.14 12C 2%
12C M2, BE0 TET 2 FRRE MR, SR bR AIPud R
12C B 1308 7 Ak 10 fr 4k, 7 A MR 3 B M bt S

2.2.15 #ITIMEEED (SPI)
SPI T, fENERAMIA T, ATACHE AAFI 1 ~ 32 fiL.
P 1 SP1 42 CT#STT LI F DMA $1f:

2.2.16 ERWMANALEO (GPIO)

A GPIO GBS AT L o B e B e ) (HESR SO IR ) FA (i siAN e R el ) 2R
s BETh s 1. 2% GPIO 5 AR5 %y sl - A i3 - BT ) GPIO 51
HA K AL I g

FEREMEILT, VO SN D RETT LB R —MRFE IR BIUE,  DUBE R AN S A
/O 2517 o

2.2.17 ADC(ERUBFEE#53%)

FEm AR 1A 12 AL B E 7 e e g (ADC), ADC 7] £k 8 AN ERimiE, w] LLSZHL
W RS, AR, B 3T O R IR
i,

ADC A LI{# F| DMA #:1E .

B T 1A T B Fovr IR RS v 00— B BT 1 T R, bk 1 S T
BB, H 7.

H 38 P 5 B 42 (TIMX) R s o1 s B 32 P 2B (R sk, i) LA 500 A S 5 31 ADC Ffik %,
57 FH A e Ad ADC % e 5 ) 4ol [/ 25

2.2.18 WHR*x

WEFERIE TR 4 A 32 (LR H 4%, DRI HEREGL BREL RIAURE TS AT
SEE AT 32 M BRI SE . IR BEAF BR ) A A7 A USIGN A] LLIE = A 15 Bk
BRI T BRIk,

TR EGNREFAES, KAMMEREEE, Fi2RaWE, SREEABHNRET
oo WERFES R AT R A A7 a8 . KRBTSRI IRE T4, SRy s, 52
SORA RIS HER

WARBREONE, 27 A P WThR S AL

2.2.19 BEEREE

R e — AN P SR A L R o 5L SRR R 9 BB B ADC (10 A\ S
T b, P TR R 8 0 B B B S

2.2.20 ${TH% SWD @K 0O (SW-DP)

P it ARM ()7 25 47 8 k3 11 (SW-DP).
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ARM f¥] SW-DP #z 1 foFid i 8§ 47 28 T E 3 s .

~ AFB Flash #1 — Flash
CPU K System
AHB SRAM
SRR
T AHB CRC
DMA DMA
-
-
K> M1 APB1

e e VI
E{jfrﬂ ETJ- AE:F%E ADC1 EXTI PWR
fiill 4% (RCC) I:ma Meupee 5§;T2
TIM16

IWDG
TIM17 WWDG
<—>| GPIOA/B/C/D SYSCFG |
S ‘

DMA i3k |

AHB

709574

[ 1. HRERAE[E]
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Hsl HCLK
48HS,\'/|H /6 to AHB bus, core
: Clock memory and DMA
Enable (3 bits) .
— /8 » to Cortex System timer
p FCLK Cortex
AHB APB1 Free running clock
Prescaler @+ Prescaler |—D I:SIX(PlBl >
0sc_out Hse osc | /1,2.512] | | /1,2,4,8,16 | peripherhl Clode  Peripherals
0SC_IN 2-24MHz Enable (10 bits)
| If (APB1 Prescaler=1) x 1 [\ TIMXCLK >
else X2 ,—u to TIM2,3
Peripheral Clock
Enable (2 bits)
| | APle [T\ pck2
I;rzesca elr |—L/ To APB2 >
/1,2,4,816 Peripheral Clock peripherals
Enable (5bits)
o If (APB2 Prescaler=1) x 1 [\ TimxcLk
else x2 to TIM1,14,16,17
Peripheral Clock
LS| IWDGCLK Enable (4 bit)
LSl ¢ > ADC ADCCLK
40kHz to Independent Prescaler o ADC
Watchdog (IWDG) /2,4,6,8
If (APB2 Prescaler!=1) [\ TIM.ADV
APB x 2 to TIM1
Main L HsI/6 | else if (AHB Prescale!=1) | Peripheral Clock
Clock Output AHB x 2 Enable
MCO[ J« HSE | X
else
SYSCLK AHB CLK
LSICLK
Legend:
MCO HSE = high-speed external clock signal
HSI = high-speed internal clock signal
LSI = low-speed internal clock signal

2. B
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B '8’ ‘93' ?2 lt‘ ‘é
nNRST |/ 1 15| PA14
- ™Y
PD0-OSC_IN |/ 2 14| PA13
QFN20
PD1-OSC_OUT | . 13| pPB14
VSSA-vss | 4 12| PB13
VCap|.. 5 10| PB1
© ~ ® o 2
<€ o <t 0 o
9 2 & & @
> =
8 =)
S £
3. QFN20 5|fi93%n
PB6EC | @ 20 1 PB4
PB7 | 2 19 1 PB3
PA6 | 3 18 1 PA14
ANRST —| 4 17 3 PA13
PD0-OSC_IN | 5 16 — PB14
TSSOP20
PD1-OSC_OUT | 6 15 = PB13
VSSAVSS | 7 u — PB1
VCap [ 8 13 1 PBO
VDD-VDDA | 9 12 T PA5
PAO-WKUP —| 10 11 1 PA4

415138

7Z: Vcap BB EH

& 4. TSSOP20 3|47
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% 3. SIMENX
El): P X
Gl) B RHEO® | WO BFE )| EIHRE | FRERIE AT B InTh ek
QFN20 TSSOP20
1 4 nRST I/0 FT Reset - -
2 5 PDO/OSC_IN I/0 FT PDO 12C1_SDA -
3 6 PD1/0SC_OUT I/0 FT PD1 12C1_SCL -
4 7 VSSA/NSS S - ground - -
1.5V
5 8 VCap S - regulator - -
capacitor
power
6 9 VDD/VDDA S - - -
supply
UART2_CTS/
PAO- TIM2_CH1_ETR/
7 10 I/O TC PAO ADC1_VIN[0]
WKUP SPI2_NSS/
TIM2_CH3
TIM1_BKIN /
8 11 PA4 I/0 TC PA4 TIM14_CH1/ ADC1_VIN[4]
12C1_SDA
TIM2_CH1_ETR/
TIM1_ETR/
9 12 PA5 I/0 TC PA5 ADC1_VIN[5]
12C1_SCL/
TIM1_CH3N
TIM3_CH3/
TIM1_CH2N/
10 13 PBO I/O TC PBO -
TIM1_CHIN/
TIM1_CH3
TIM14_CH1/
TIM3_CH4 /
TIM1_CH3N/
TIM1_CH4 /
11 14 PB1 I/0 TC PB1 ADC1_VIN[9]
TIM1_CH2N /
MCO/
TIM1_CH2/
TIM1_CH1N
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el

QFN20

TSSOP20

Bl B

Fm

/O H3F )

EIThee

Lip-tip g

Kz ge

12

15

PB13

I/0

FT

PB13

SPI2_SCK /
SPI2_MISO /
TIM1_CH1IN /

SPI2_NSS /
SPI2_MOSI /

12C1_SCL /
TIM1_CH3N /

TIM2_CH1

13

16

PB14

I/0

FT

PB14

SPI2_MISO /
SPI2_MOSI /
TIM1_CH2N /
SPI2_SCK /
SPI2_NSS /
12C1_SDA/
TIM1_CH3/
TIM1_CH1

14

17

PA13

I/0

FT

PA13

SWDIO /
SPI2_MISO/
MCO/
TIM1_CH2/
TIM1_BKIN

15

18

PA14

I/0

FT

PA14

SWDCLK /
UART2_TX

16

19

PB3

I/0

TC

PB3

TIM2_CH2 /
TIM2_CH3 /
TIM1_CH1/
TIM2_CH1

ADC1_VIN[10]

17

20

PB4

I/0

TC

PB4

TIM3_CH1/
TIM17_BKIN /
TIM1_CH2/
TIM2_CH2

ADC1_VIN[11]

18

PB6

I/0

FT

PB6

12C1_SCL /
TIM16_CHIN /
TIM2_CH1

19

PB7

I/0

TC

PB7

12C1_SDA/
TIM17_CHIN/
UART2_TX

ADC1_VIN[12]
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El)
Gl B KA O | VO HIFE )| EIhRE Py iap=NaE b - inThee
QFN20 TSSOP20
TIM3_CH1/
TIM1_BKIN /
UART2_RX/
20 3 PA6 110 TC PA6 ADC1_VIN[6]
TIM1_ETR/
TIM16_CH1/
TIM1_CH3
1. =%, O=%iH, S=HE, HZ=5MH
2. FT: £ 5V, %\ VDD 5V Z A5 5
TC: #5710, NG5 AT VDD H &
Fz 4. wmONEEER
Pin
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
TIM2_CH1
PAO - - SPI2_NSS | TIM2_CH3 - - -
_ETR
TIM14_
PA4 - - - TIM1_BKIN 12C1_SDA - -
CH1
TIM2_CH1_ TIM1_
PA5 - - TIM1_ETR - I2C1_SCL -
ETR CH3N
TIM1_ TIM1_
PA6 - TIM3_CH1 | TIM1_BKIN | UART2_RX TIM16_CH1 -
ETR CH3
SPI2_ TIM1_ TIM1_
PA13 SWDIO - - - MCO
MISO CH2 BKIN
PA14 SWDCLK UART2_TX - - - - - -
TIM1_ TIM1_
PBO - TIM3_CH3 TIM1_CH3 - - -
CH2N CH1N
TIM14_ TIM1_ TIM1_ TIM1_
PB1 TIM3_CH4 TIM1_CH4 MCO TIM1_CH2
CH1 CH3N CH2N CH1N
TIM2_
PB3 - - - TIM2_CH3 - TIM1_CH1 | TIM2_CH1
CH2
TIM17_
PB4 - TIM3_CH1 - - - TIM1_CH2 | TIM2_CH2
BKIN
TIM16_
PB6 - 12C1_SCL - TIM2_CH1 - - -
CH1N
TIM17_
PB7 - 12C1_SDA - UART2_TX - - -
CH1N
TIM1_ TIM1_
PB13 | SPI2_SCK | SPI2_MISO SPI2_NSS | SPI2_MOSI | 12C1_SCL TIM2_CH1
CH1N CH3N
www.mm32mcu.com 14/47
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Pin
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
TIM1_
PB14 | SPI2_MISO | SPI2_MOSI SPI2_SCK | SPI2_NSS | 12C1_SDA | TIM1_CH3 | TIM1_CH1
CH2N
PDO - 12C1_SDA - - - - -
PD1 - 12C1_SCL - - - - -

= 5. MimnIh&E

Pin Name Additional Functions
PAO ADC1_VIN[0]
PA4 ADC1_VIN[4]
PA5 ADC1_VIN[5]

PA6 ADC1_VIN[6]
PB1 ADC1_VIN[9]
PB3 ADC1_VIN[10]
PB4 ADC1_VIN[11]
PB7 ADC1_VIN[12]
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10k ds AR
7 6. FhiEssAE

)sE°3 E R KA s 4

0x0000 0000 - 0x0000 3FFF 16 KB LI, AT
572 SRAM i §- BOOT (WAL E

0x0000 4000 - 0x07FF FFFF ~ 128 MB Reserved
0x0800 0000 - 0x0800 3FFF 16 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 07FF 2 KB SRAM

SRAM 0x2000 0800 - 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 Reserved
0x4000 2C00 - 0x4000 2FFF 1KB WWDG
0x4000 3000 - 0x4000 33FF 1KB IWDG
0x4000 3400 - 0x4000 37FF 1KB Reserved
0x4000 3800 - 0x4000 3BFF 1KB SPI2

APB1 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
0x4000 6400 - 0x4000 67FF 1KB Reserved
0x4000 6800 - 0x4000 6BFF 1KB Reserved
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B btV KA a7 &
0x4000 6C00 - 0x4000 6FFF 1KB Reserved
APB1 0x4000 7000 - 0x4000 73FF 1KB PWR
0x4000 7400 - 0x4000 FFFF 35KB Reserved
0x4001 0000 - 0x4001 03FF 1KB SYSCFG
0x4001 0400 - 0x4001 O7FF 1KB EXTI
0x4001 0800 - 0x4001 23FF 7 KB Reserved
0x4001 2400 - 0x4001 27FF 1KB ADCA1
0x4001 2800 - 0x4001 2BFF 1KB Reserved
0x4001 2C00 - 0x4001 2FFF 1KB TIM1
APB2 0x4001 3800 - 0x4001 3BFF 1KB Reserved
0x4001 3000 - 0x4001 33FF 1KB Reserved
0x4001 3400 - 0x4001 37FF 1KB DBGMCU
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 63FF 7 KB Reserved
0x4001 6400 - 0x4001 67FF 1KB Reserved
0x4001 6800 - 0x4001 7FFF 6 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 #: 1
0x4002 2400 - 0x4002 2FFF 3 KB Reserved
0x4002 3000 - 0x4002 33FF 1KB CRC
AHB 0x4002 3400 - 0x4002 5FFF 11 KB Reserved
0x4002 6000 - 0x4002 63FF 1KB Reserved
0x4002 6400 - Ox47FF FFFF ~ 128 MB Reserved
0x4800 0000 - 0x4800 03FF 1KB GPIOA
0x4800 0400 - 0x4800 07FF 1KB GPIOB
0x4800 0800 - 0x4800 OBFF 1KB GPIOC
0x4800 0C00 - 0x4800 OFFF 1KB GPIOD
0x4800 1000 - OX5FFF FFFF ~ 384 MB Reserved
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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

[ 5. SIMESAEFMT

51.5 SIBRARE
10 LA\ R A R TR
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984785

51.6 {#EBEFER
{23 EN 47 W Sl

6. SIMMNEEE

5 x 100 nF
+1x 4.7yF

10nF +1pF

VCAP [ ——————————————————
. VDD
11213 .
] o0 HLE
B 10 (CPU, %
— #EA/OH N o 184 F HLER AN
i H R peiig )
VSS
1213 = -
1 L >
— VDDA L,
LL
. Ly R
B ADC e RS
VSSA

782609

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

B 7. EFE
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loo vear
Vear

CO—"17

J
"

8. EIHFANERR

5.2 B¥mATEME

TN 2 b B sqr i AGE T “ A AL RBUEE” PR (R 7. R 8. R 9) P HMHE, W]
RE2 FEEF KA . X B R4 AR SZ RO BT, FFASRRLE LA T 21
MIZhBEPERRIE T IR . A PH R TARLE SR B AR A T SR a1 (0 mT Sk

= 7. BIESMN
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.

* 8. ELHHE

Fin=) iR BAXE | $AL
lvop 233 Vop/Vopa HLIFZR 1) BT (R HLiR) ) 120
lvss 20 Vg HIZR I SL IR (0 H s (D 120 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 @ BT 11O Anfs 5] L siE N i © 125 mA
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1. FERVFIVERE N, B IR (Voo Vooa) ML (Vsss Vssa) 51 I G 2 4 b2 31 b
HHL I o

2. MRS AR AUER S AT BT 1O Azl 5l S HIR — EANREAE S 5] A
LQFP 35235 P AN 82 v Y5 5| A0 B VB

3. RIANEN B2 T HAT AR B o

4. VN >Vppa B, &P EIERNENER: 4 Vin < Vss B, 274 RIAENER. M
FEH IIng(PIN -

5. HLZ NN FAAEEN BRI, Shngeiny BERAESE T IERTEA B FUAT B RN
T CBRRED M xHE A

= 9. RESM

=t iR BKAE L:-V 4
Tste T A7 Y -45 ~ + 150 °C
T, KGR 125 °C

5.3 T{E&
5.3.1 EBERI{ERE

#* 10. BATIESM

= 3% XA B/ME BARE L::¥17A
frhelk N AHB It i i 0 48
freiks M APBA B g i 0 fhcik MHz
frcike P APB2 B Bl ATi 0 freLk
Vop FrifE LAEH % 2.0 55 Y
LN 43 A H
FA{#H ADC) 20 55
Vooa " ( WAL Vpp FHH \Y;
LN 43 A H
2.5 55
(ffiFH ADC)
R HRFERL -25 85
T, R : Ta=85°C® °c
g PRI Ta (L HER © 25 105

1. VA FR L IR0Y Vop 1 Vopa BEHL, 7E_E AR R (F IR, Vop A1 Vppa Z[H]
% fVFA 300 mV K27

2. W Ta BA%, R T, A Tymax(Z W7 5.1), WAV & Po HU{H .

3. BRI DIFFEHAPRE T, RE Ty Al Tymax(Z W4T 5.1), Ta ATLLY EFIXNE
5

5.3.2 FHEMEHEFPTIESRYE
T A HH I BRI TAE S T IR
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Zins) ¥ &M B/ME BXE By
tvoo Vvoo LTV Ta =27°C 500 = uSIV
Vvop T FRI# A 300 00
5.3.3 NS FBIFEHRREE
TERPEHISHGERIER 105 RPAEGR S Vpp ft i Sl .
< 12. RERE LR RIEHIR SR
Ziincs S8 F1 BAME | HBE | BKE Ber
PLS[3: 0]=0000( I F#) 1.82 \Y,
PLS[3: 0]=0000( T F£#T) 1.71 \Y,
PLS[3: 0]=0001(_hF#F) 2.12 \Y,
PLS[3: 0]=0001(F [%#¥) 2.00 \Y
PLS[3: 0]=0010( |- FHif%) 2.41 Vv
PLS[3: 0]=0010( F[4¥%) 2.30 Vv
PLS[3: 0]=0011( E7H%) 2.71 Vv
PLS[3: 0]=0011(F &%) 2.60 Vv
PLS[3: 0]=0100(_LFt#¥) 3.01 \Y;
TR L PLS[3: 0]=0100( T F£#) 2.90 \%
) PLS[3: 0]=0101(_LTH#Y) 3.31 \Y,
Vevp For il 25 (1) HL P .
- PLS[3: 0]=0101(FF£#T) 3.19 \Y,
PLS[3: 0]=0110( F-7H%) 3.61 Vv
PLS[3: 0]=0110( F F4¥%) 3.49 Vv
PLS[3: 0]=0111( 7+ 3.91 Vv
PLS[3: 0]=0111( F[4¥%) 3.79 Vv
PLS[3: 0]=1000( I THi%) 4.21 Vv
PLS[3: 0]=1000( T F&i%) 4.09 Vv
PLS[3: 0]=1001(_LF#F) 4.51 \Y,
PLS[3: 0]=1001( T K&i%) 4.39 Vv
PLS[3: 0]=1010(_F#%) 4.81 \Y
PLS[3: 0]=1010( F[4¥%) 4.69 Vv
Vevbhyst'? PVD B3 110 mV
EHAmERE FRENY 1.63(1 1.66 1.68 \%
VpoRr,/PDR -
for R L ETtiy 1.75 %
VppRnys? PDR JR# 90.9 mV
Trstrempo® S ALFFELIN [A] 0.61 ms

1. 77 R e VT ORAIE 2 BN IEUE Veor /pDR «
2. WIBCHRIE, AR .

E: B4R R 6N & ok AR L (POR £42) 2] A 7 & A AR i IR 5 — & 454 e it 2] o
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5.3.4 RIS

R AL 2 2 M SRR R ZR & 1815, XS HOMPAR O TR AR, 1/0 5]
IR P I B . AR /O TR s e | R AL A7 (2 v O o B DAk
TS

AT gy AT A IS AT R AR R, AR AT — BRI .

RAKHRIER

AR HIBRAL T 51 564

« FTA 1O SIHERAL T A, FEERS|— A H T E—Vpp B Ves (L H1#K).

o FTA RSN T OCHARAS, BRIERE UL .

o DRFEAFAE A (0 U5 0] I T V4 B fucle MOAIEE (0 ~ 24 MHz Iy O AN554F A I, 24 ~ 48
MHz i} 1 AN ) .

o RATEINAEI)E o UHFEIMERT: feoikr = frolk o

Er AR TR e L AR R B4 F S RS M AT IR E .

& 13. ENAFIRX THRBMRKBTERE @

i)

©)
2% A BAME Hpr

Ta=25°C

IDD

LR T AR L AL JEE NS 6

FEHURE SR PN LA B JE BEANFFHURE 0.4

1. BKMERTE Ta = 25°C FIHATH 2.
2. MZREIHERH, AEAF I 10 RSB RA .

90
80

70
60

50
40
30

20

10

TA =-40°C TA =25°C TA=70°C TA =105°C

—  FRHUEESCR AU AL AE (uh)

& 9. AR TV BYER ST IHFELE Voo = 3.3V R SIRERIFTEL
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90
80
70
60

50
40
30
20

10

TA =-40°C TA=25°C TA=70°C TA=105°C

— NV A R AT AE (uh)

10. FHUEN TRV BB B RUHFETE Voo = 3.3V BT S5iREHIXTEE

SRV BB ST TH
MCU &b Nk &4 T -

o FPAEI 1O 5IBIFSAL AR, JHERES — ST E—Vop 5 Ves (L ).

o P IIANERRAL T S RAS R BE T

o DNAEAF A 28 OV I 6 DV B B fraoik HOMIR (0 ~ 24 MHz Iy O MEE45 301, 24 ~ 48
MHz B2y 1 A5 R ).

o PRBSIR AT Vpp it HLE %451 T 10.

o AT IIEE . JHBEINER: focikt = fHolk e

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

& 14, BITEATHRBEFRIAEF, BURLERBAAR Flash FIE1T

JuRYE
ﬁ% ﬁi& %’ﬁi fHCLK $&
fERB TR St KB I
48MHz 14.71 9.13
BT 1 MH 1. )

oo AT T oy S 36MHz 76 7.58 mA

LR FLR 24MHz 6.158 1.544

8MHz 2.176 0.962

1. LR RTE Ta = 25°C. Vpp = 3.3V BFRE 3],
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#*® 15, EIRRNX THHRBBRIEFE, TRELERBMAAER Flash 5 RAM HiE1T

UG (D
ﬁ% ﬁﬁ %’ﬁi fHCLK(Z) #Q ﬁ $&
fERRFTA M KAPTA SN
i ; 48MH 9.84 6.12
los AR AR 20 S— z "
LR LR 8MHz 217 1.55

1. LR RTE Ta = 25°C. Vpp = 3.3V BFRE 3],
2. HMEBET B Sy 8MHzZ, 24 fuok > 8 MHz B, i%E+% HSI48.

AR SMR LRI
PSP B HL R T RES T-22 16,MCU (9 T AR T

« FTA IO SIIERAE TH A, JFEEE— AT E—Vpp 5 Vss (L 11H).
o« FTA RSN TR RS, BRARKS I BB
o 4 R A BUE R S R R AT AR T AT
— KU S iR B
- FUIFJE —ANAh B B

& 16. AEIMZRERRIHFE (Y

o HEGREA Vpp SRR R AES T 100

25 °C Wi . 25 °C B8
WE S L::¥i72 WE A% Ay
iTh#E RITh#E
HWDIV 217 SPI 7.92
GPIOD 0.75 TIM1 17.04
GPIOC 0.58 APB2 ADC 1.54
AHB GPIOB 0.71 SYSCFG 0.37
GPIOA 0.71 HA/MHz UART 5.38 nA/MHz
CRC 1.00 PWR 0.79
DMA 4.38 12C 9.58
APB1
PWM 1.75 WWDG 5.96
APB2
TIM17 3.29 TIM3 8.83
TIM16 3.17 TIM2 0.50
APB2 uA/MHz APB1 uA/MHz
TIM14 3.17

1. fuck = 48MHz, fapg1 = froik/2: fapsz = frok, TR BT A R ECH BRI -

5.3.5 SMEBET AR
R B IMBIRSH IR A BIRSMR A PR o

TERP RS EOR A — A SRk RSN PR IEIIAT, PR ANt e AT S
TARA
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*® 7. SRR PSS

s 2% A &/ME HARE BAE Bpr

fse_ext FA R A () 2 8 24 MHz
VhseH OSC_IN %A 5| i si~F i 0.7Vpp Voo \Y
VhseL OSC_IN % N\ 5 JEMIG HE~F B K Vss 0.3Vpp Y,
tw(Hse) OSC_IN ek fik iy iy 16 ns
tr(Hse) OSC_IN LF-#yHay O 20 ns
ti(nse) OSC_IN T~ fH ) O 20 ns
Cin(HsE) OSC_IN ¥ N7 (D 5 pF
DUCY (rse) A 45 55 %
I OSC_IN 4 A\ J Hiiji Vs < Vi < Voo +1 bA

1. BB RIE, AEL il

VHSEH
90%

10%
VHSEL

Sl G fHSE_ext |OSC_IN W’

Y 1

LT -

1. SMNER IR BT iR B 3R Fr

e A — R PR IEIRAE~E F SRS NIRRT Bh

FEE AN Bl (HSE) 7T LMEE ] — A 2 ~ 24MHz 1 /W 2 W HR 3 40 U R4 2 2 72 A . AR
TR ETes RS SRS T AR P A K SR SN TR, T SR SRR VA 1S 2 £
o FENHIFR, WEPRE AN A A A U AT REHBEE IR 2 B0 5L, DL/ 2R AR
I IR E R A, AR AR S TR S A (IR . B2, KERESR), T el Al N g A

]
% 18. HSE 2 ~ 24MHz &% 2245 (V@
75 5% *H BME BAE BRME Ay
fosc_in IR SR 2 8 24 MHz
Rr S5t FEL B 1000 kQ
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w5 25 A4 BAME WRIE BXE Bhr
Cui/ SR VLI B FL A 0 )
Rs = 300 30 pF
Ce® HFATPET (Rs)®
Vpp = 3.3V
I HSE Kz i VN = Vss 4.5 mA
30pF 13k
Im IR & i ) 8.5 mA/V
tsuse) Ja B [A] Voo ZFEM 2 ms

1. IR BRI S Hoh B A P R RS HE 4

2. MGEIHERH, AEE P,

3. X Cuq A Cro» BV R Dy N M BETH 1 (S84 {E 9)5pF ~ 25pF 2 [H]
FIEEN A R, JFRREAT & ZR AR A B RS . 8% CLy M CLp RAMIRZHL. &k
I FIE % L Crq A Crp MR ATAL G4 U A I S 5. AR $E CLq A1 Crp 1, PCB
A MCU 5| I A BTN %5 FEAE A (AT LURHLIS AT 51 B 5 PCB AR FT L7 4% 10pF Aiit).

4. ARXEARE RE ALEAAE, REW AT DAYIRE S (e B0 A58 T (8 I B A2 1 1 il 42 ik fr 3,
AR T 7 A B R A B AR A A T A (B, AR MCU 52 B 8 25 FA
MRIRERS, BOH R EHER A SR R X,

5. tsu(nse) /&/HBIETIE], & MEPHERE HSE FRanill &, B 243 315258 1) 8MHz HR% 1% B
18] o XA BUE R AE — MARAER) S AR T PR & L DR, e nT RE DR A3 R AN R T

AACELK .
R T B
H i R s
N L1
FARE TN Jjoscm fuse
I l ~ |>
/ \ J i)
8MHz =R .

1 i e . e

\ /
L R L osc_out
cL2

“ZHFET R =510KQ R,,=5100

860676

12. f£H 8MHz B Ay HE Y Y F

5.3.6 PIERRTPRIREFIE
2 R 2 O (P R B AL e R 48 PR A R 19 31

EIEAREE (HSI) #E5%3%
* 19. HSI &% 8845 (V@
Zias] 2% FA B/ME HARUE wAE Bhr
fusi GIE 48 MHz
ACCys HSI &3 %% 0k B Ta =-40°C~ 105°C -3 3 %
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w5 25 1 BAME WRIE BXE L:YA
ACCpg HSI 3% 2% (4G FE Ta =-10°C~ 85°C -2 2 %
ACChg HSI % & (KRS Ta=0°C~70°C -1 1 %
ACCps) HSI %% 28 145 Ta=25 -1 1 %
tsu(rsi) HSI #ik % & I8 i 1) 10 us
Ipb(Hsiy HSI #7% #3 Dh#E 200 pA

1. Vpp =3.3V, Ta =-40°C~ 105°C, BRIEKEHIHEA.
2. WHBEHRIIE, AR K.

{REREB (LSI) %%
% 20. LSI fRssa45s (D
#e 2¥ % R/ME HARUE BRAHE Bhr
fisi® iz 31 40 75 KHz
tsucLsn @ LS| #R35 #% J5 Bl ] 100 us
loocsn® LS| ¥R % DIt 1.1 1.7 pA

1. Vpp = 3.3V, Ta =-40°C~ 105°C, [&IE4E5HITE0 .
2. HEGEATEEH, AL,
3. HEIHRIE, AEAEFEFNER,

MIEIh et AR A R E)
R FEHUH (B AT F) J 7E P ARSI HSI PRI B AT WA 5 P G 24
f AT

o« AEHLES U IR E R AR 4
o PRI IR BN M NRASE SIS F{a FH A IS 4

JITA PRI 18] 5 A FHY PS5 P2 A3 vl P T 5 Je ) AR 2 AR A 3

21, {RINFEAR A B REZRT (8]

N 2% % BXE L2 DA
twuseer " N B R A 2 e i ] HSI k% a5 i e g 4.2 us
twustop " AT HUASE 2 HSI i 3% 8% i S < 2us 12 us

HSI $7% a5 SPiig < 2us
twusTosy NGRSl WA 4 A OGP AR R R ) (1] 230 us
< 30us

1. W T T PO e AN R AR T 2 T P R PP B — SR 4R 2o

5.3.7 iRt

N iEsR
BRAAERI B, BT S HURAE Ta = - 40°C~ 105°C 1331,
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=l 2% &AF B/ME HEE BRME L: XivA
tprog 8 'fj E‘]éﬁ%iﬁﬂ- ]“ﬂ 6 7.5 us
terase T (512K 77) BRI TR 4 5 ms
tve B R BRIN [A] 30 40 ms
A 9 mA
Ipo A F LI Hii 7 mA
BRI 2 mA
Vorog TR & 1.5 \Y;
% 23, NG EIEESHSIRREHE 0@
w5 E 28 FAF B/ME WARUE BRME L: XA
Iifn (S 7
NEND 20 Tk
)
Ta =105°C 20
treT B R AT IR i
Ta =25°C 100

1. HZREIHER I, AR P,
2. AR A BN LV N AT

5.3.8 EMC %%
BRI AE A2 7 i (R 25 DA I il PR AT 0 A

ThEEtE EMS (R RESE )
SZ AT MR SRR GBI 1/O 38 11 IR 2 A LED), SRR 5 e i 2 i F i T
PEELBIF AR, LED INARE T T AR 7=k

o FHUBCE (ESD)(IE R AT GORCR) BtIn 2 B R 51 B EL B AL T RETE R IR o

R4 IEC1000-4-2 Frift o
« FTB: 7F Vpp Ml Vgg il —/> 100 pF ) H25 Jiti in— AN A% L IR 1 ki B (1 17 Al e
X

) ELE D RETEER R -
O P RALAT U R G R AR 4R AT

AMIREFE IEC1000-4-4 Frifk o

XA

RS AT R b, SR IET R AEIT 172 X0 EMS Z3IRIZE A A7 (TR .

% 24. EMS #1
Frinc % &4 FANIZA
1E Vpp 1 Vss il 100pF Vpp=3.3V,Tp=+25°C,
(AN . S AE 4 fuok=48MHz. 754 2A

Verr

IEC1000-4-4

TR BRAL ik A L AR B o

BT ER SRRV LR S R Y 12
{ERAFGILAT EMC (PRRLAL, AU RIS IFRBE AT BIZREREI 2, A7)
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EMC g 5 P BRI BAR B A2 DA 5

PRIk, @B P B AESAT EMC fittl, JF#EAT 5 EMC A3 R I GIEN L.
NS

A IPRE A AR S R P B R R ],

o WERORRORE R iH A e

« RAMIEALL

o REEHIEPHOR (EH A7)

IMERTAO RS
TR 6 LI R (AP SRR VSO BOR) , 7T DUBRE A T o872 NRST L3I A4
i HL T SIAE B 3 B3I AN 1 BDBOMIG ¥ 1T L3

LEHEAT ESD WA, TT DAFERE HE R PSSR ) BB B NZE 5 1 b, 24k 3 25 S 3 1 1
5, B B AN LA 1R AR AT
5.3.9 @xmAE (BSBURY)

BT =AAFFI (ESD, LU), AR E IR TE, XA AT o 5 Il LU E B 1
LU D T R e

EREISEE (ESD)

i FRC L (— A I 1 e R T 1 B — b e 5 — A 7 Sty s I 80 A 8 0 4 31 DL
FER ORISR L 3] L RS (3 4 x(n+1) BB, X MR 4 JESD22-
A114/C101 brifE.

BRI

AT IR DR, T 6 MRS LT 2 4 AR AR B
¢ ARSI, FRGLRR BBR 1 FT

« TR S ATATREE A 1O 311 EYE A

XRG4S EIAJJESD78A 4 3% Ha g A4 bR v

5 24 % BANE L: YA
) N Ta = +25°C, &
VEsp(HaM) FREE R R (AR BEARD 6000
JESD22-A114 v
. S Ta =+25°C, &
VEsb(com) Frr i s (R ARIAD 500
JESD22-C101
Ta =+25°C, &
ILu #4135 (Latch-up current) 200 mA
JESD78A

5.3.10 /O ¥wO%F1%

1B FRER O\ T L A
BRI BIBENT, F RS S HUR IR TR IR FTH M VO 3 DR e
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CMOS.
7 26. 1/0 B854

Vi3 2 M B/ME BRI BAE L DA
ViLgrir ) 0 AR FL S FL CMOS %51 | 0.16Vpp 0.2Vpp v
ViHGsrir) N E TR CMOS 3 [ 0.8Vpp 0.84Vpp Y
Vi gasiiserm) HANIKCHT T CMOS i [ 0.33Vpp 0.37Vpp \Y
Vingin %) LN S SRS CMOS i [ 0.58Vpp 0.62Vpp Y
Vhys GRi477F) /O Rt 2 Kl Ak % 9% IR i (D 1.2 3 3.3 Y
Vhys i) /O [ 25 R fid % 2% fL R IR i (D 0.5 1.2 1.4 \Y

Iikg WAIRHR @ +1 HA

Rey 55 L hr SR e ) Vin=Vss 28.7 36 47.9 kQ

Rep 55 N R AR ® Vin=Vop 25 31.2 40 kQ

Co 11O 5l s 25 5 pF

1. MR R ST O A RIR I LR . SIS A, AR,

2. T RAERAR 5] B B 1) HE AR, U IR T A TR R AR .

3. R AR b HBE S BT AN EIE A HE B R B AN TS ) PMOS/NMOS S8, 1X AN
PMOS/NMOS 2% (I HLBHAR /N (215 10%).

Fif 1/0 i D # /2 CMOS 3% (AR E), SIS E T 2 H8™ 1 CMOS T

BTN

it

o XF Viu:
— W Vpp & T [2.50V~ 3.08V]; {#H CMOS #51k.
- 5 Vpp =&41T [3.08V~ 3.60V]; 1% CMOS.

o XT Vs
- f#i ] CMOS Hitt.

L ol [ 2B

GPIO(H H % N\ /4 Hi oty 1) AT LA WA Es 0 H 22 78 £20mA HL .

EF PR G, 1O JAF L H 0 AR SK S B AN BERE I 5.2 25 A 448 %) o K0 e A

« BT 11O % M Vpp E3REXA IS AT, In MCU £ Vpp E3REU BT, A
e o &t 6t 5 KA E 1H vpp o

o FPA 11O 3 DR M Vas EIR IR S, b E MCU # Vs BRI KIS TH
W, ASBEEERE L B KRBUE M Ivss

MLEE
BrRARES RG], R S EOR A PSR EE AR Vop AR &
Fo PrA M /0 3 H#S R H# A CMOS .

10/ 2 AH- B A5
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5 2% %4 B/ME BAE Hfr
W KHCST, 24 8 ANSIIEETE | CMOS i, lio = +8mA
Vou 0.4 \Y
LGV 2V< Vpp < 5.5V
WA, 4 8 AN HIERS | CMOS i, lo =+8mA
VOH . VDD-O.4 \Y
H LI 2V< Vpp < 5.5V
AT, 24 8 A5 IR A I lio = +20mA
VoL ‘ 0.4 \%
LI&EEYE 2V< VDD < 5.5V
frthE HT, 2 8 AT lo = +20mA
VOH . VDD-O.4 \
H LR 2V< Vpp < 5.5V
LTS sk vy S
AN H S IR AR ) SOMESUE 43 S AE ] 1315 2845 H .
BrAEREA B, & 28% H S EUR M SR A R 7 &3R8 TR =S 3.
% 28 ARHSEREE (O
MODEXx[1: 0]
P Y %A BAME BAE L X17A
REEE
C_=50pF,
00 fmax(IO)out %ﬁ}fmg @ 2 MHz
Vpp=2V~5.5V
i AR P C_=50pF,
00 tr1o)out X 125 ns
T B (] Vpp=2V~5.5V
mHEESHETH CL=50pF,
00 tr(IO)out N 125 ns
JZ}I'HT“ETJ VDD=2V~5.5V
C_=50pF,
10 fmax(IO)out B%jiiﬁ$ @ 20 MHz
Vpp=2V~5.5V
iRy MR <] CL=50pF,
10 tr(10)out X 25 ns
N I [ Vpp=2V~5.5
AR E =BT C_=50pF,
10 tr(IO)out ‘ 25 ns
J:ﬂ‘ﬂ’“lﬂ VDD=2V~5.5
C_=30pF,
1" fmax(IO)out %k$ﬁ$ @ 50 MHz
VDD=2V~5.5V
C|_=50pF,
1 fmax(IO)out %k$ﬁ$ @ 30 MHz
VDD=2V~5.5V
C_=30pF, 5
11 o
t R | Vpp=2V~5.5V ns
f(10)ou
(1ot R [A] C.=50pF,
1 8 ns
VDD=2V~5.5V
HIHRE S HETH CL=30pF,
11 tr(IO)out N 5 ns
J:}I'HTJ‘IETJ VDD=2V~5.5V
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MODEXx[1: 0
X1 0l %E 2¥ S BME Boxm B
KB E
L E S TR CL=50pF,
11 tr1oyout X 8 ns
J:}I'BTJ‘IE—J VDD=2V~5.5V
EXTI $ il #4600 21
texTIpw 10 ns
ANERAE 5 B ok vp 7% B
1. 1/O i 3 B ] DL MODEX[1: O] BidE . WA F 5% FithE 5% GPIO i K
fit & ZAF 2 U
2. W ABRIERE 134 5% o
90% 10%
| |
| |
| |
| |
o |
YRt . :
N |
HAESOPF  tr (10)out e— —»i tr(I0)out
I ! !

e T >

R ((tr + t1) < 2/3)T, FFH 5252 (45 ~ 55%)
M ECNS0pFRS, KB EORHIR

868304

13. BN AT RAFIEE X

5.3.11 NRST 5|p4i4
NRST Bl 5 A\ IKZ ] CMOS T2, T T AW H ER B, Rey.

BRAERRRI R, R RS IS EOR IR A Vop BEEFERF &R 1009 5611215
7,

5% 29. NRST 35|44

K B35 M B/ME HRUE BAME BAr
Vienrst) LIP30 R = W -0.5 0.8 v
Vinrst) NRST #ii A i LT HUE 2 Vpo

NRST Jiti % Ffi A 5% HLUT IR
Vhys(NRST) - 0.2Vpp \Y;
il
Rey 59 EHrSERE I @) Vin = Vss 50 kQ
VirnrsT) NRST #iy A\ 0% ikl 300 ns
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2. Egr AR — NIRRT R BRI — AN AT RS ) PMOS 528 1X1> PMOS/NMOS

TFRETH AR /N (24 10%).

IR AL B L om " ms

WA AL

>

\ 1 ks orks BE
H LI— TEP AR
llﬂ —Lo.luF ,r:
L I
\\\\ /,/

14. I HY NRST 5| BRI
1. B RN T kR AR,

2. HIP b ZRAE NRST 51 BLAL BERE AR T3 29rh 41l i A 550K Vi nrsTy BAR 75 )0 MCU

AR RIR AL

5.3.12 TIM ER254F1%
TRIN IS B BHRIE

A R N 2 DR S (it LB B3R BRI B PWM Jar i) (s tEERs, 2

/N1 5.3.10.

= 30. TIMx() 434

s 25 A B/ME BRE 8- KA
tres(Tiv) SE I 245 73 HE I (8] 1 trimxcLi
tres(TIM) TE I 2873 WA IR frimxcLk=48MHz 20.8 ns

CH1 % CH4 [fJ:E I 32 4M it 0 frimxcLk
fext MHz
’Jét[:}/fﬁ%ﬁ fT|ch|_K=48M Hz 0 48

Resmim TE I 48 73 FEER 16 51

RS T NIRRT, 16 fF 1 65536 trimxcLk
tcounter

RS I B R 3 frimxcLk48MHz 0.02085 1633 usS

65536 x65536 trimxe
tmax_counT BT RE R TIVMXCLK

frimxcLk48MHz 69.6 S
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1. TIMx & —NEAH AR, AF TIM1,2,3,14,16,17.

5.3.13 @fEEN

12C

BrARE AU, 2R 3151 SR A AR L, fpeLik SRAT Vpp SIS

AR

DS_MM32F003_q_Ver1.18

5632 101

12C ¥z A7 &k 12C ISR, (EH W RS SDA fl SCL A2 ‘H’ RIS, HicE

TR, 725 AT Vpp Z (81 H) PMOS &8 51, (HATIRTFAE .

12C #Z S T3R 31, BRI E HThaes | (SDA 1 SCL) HHrEER, S/

7 5.3.10.
# 31. 12C #EOFE
B 12C P 12c V@

s % B/ME BAE B/ME BARE o
twescLy) SCL B i) 4.7 1.3 us
tw(scLH) SCL I i i 1] 4.0 0.6 us
tsu(spa) SDA ##7HH] 250 100
th(soa) SDA %4l LR FF IR [7) 0® 0® 900® -

tr(spa) tisoL) SDA Fi1 SCL _L 7t [a] 1000 2.0+0.1C, 300
tispa) ti(spL) SDA F1 SCL N P& ] 300 300

th(sTa) TEUA 2 - ORFR I (] 4.0 0.6
tsu(sTa) B IIFF AR S A R ST ) 4.7 0.6
tsu(sTo) 15 1R 2 SN [A] 4.0 0.6 us

fusrosm {5 1 2 TP UG SR AR IR IS 47 .
] (ML ZIN)
Cp AR BRI A 3K 400 400 pF

1. BHTHRAE, ATEA =l

2. NIEFIhFHERLEC 12C HIBOINE, fociks DAUKT 3MHz. A BIPREE 12C 1K
B, fecLkn LAKT 12MHz.

3. WRAZRFLK SCL F5 K HSFIS AL, ) 5386 2 T4 2 AR X s K AR ]

4. N T SCL FREW A E LXK, £ MCU WEBLAURIE SDA {55 -5/ 300nS
LR EE B[R] o
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VoD

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

THaaaAF _/ \/

SDA / / ><: >< T tusTA b e /%t‘a%&#

A
WY

| sbA

1 [

| scL

ti(sDA) »—a »-atr(son) >atsu(sDy) | T e tsu(STA'STO)
| | ‘ 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

& 15. 12C BEAT RTS8 (U

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

SPI EO4514E
B AR BB, 3 3281 Y HZ U PRI, focu SR Voo L HLHLUE 7545 101
SRR E],

b N 2 I ThAE S| (NSS. SCK. MOSI. MISO) FIRs s, 2 0 /h i 5.3.10.
% 32. SPI 41t (D

i 23 &4 B®/ME BAE L XA
fsck 1te(sck) SPI B i EXX 50 0 36 MHz
fsck 1/te(sck) SPI i Bl AT 0 18 MHz

tr(sck) SPI i AR BT 1) fEH2¥: C=30pF 8 ns

ti(sck) SPI Bl b I T B[] fiE 2. C=30pF 8 ns

tounss) @ NSS #3717 [a] A Mpcik ns

th(nss) @ NSS R [H] NS 73 ns

twsckh) @ SCK & IR 8] EBL froue= 36MHz, 50 60 ns
TP EL = 4

twiscry) @ SCK & i 1] EBL frouc= 36MHz, 50 60 ns
TP ERE = 4
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e 2% &4 BME BAE Bifr
tsu(s) @ H5H N\ S SN [R] A 1 ns
th(sn @ HHE N AR TR I ] N 5 3 ns

MR, focik= 36MHz, 0 -
taso) @@ Hedldam L V7 v i A T PERE = 4
MAER, fpork= 24MHZ Atpoik
tais(so0) @ HeyE i A LB ] AR 10
ty(so) @ H5HH i A R [A] M (fEREILTR 2 JF) 25 ns
tymoy @ Hetle i L A Rk 1A TR (R RELIR 2 )5) 3
th(so) @ . ) M (FREILIR 2 J5) 25
thmo) @ IR R R (FREILIFZ)E) 4
1. HEEEVHEFH, AEA K.
2. B/IMEZRTR RSN R NS T, B KA 2 TE A SRASH0HE B0 f KN (] o
3. IR /ME R R P i) /N TR] R KA R s AR 2 B T m B AS ) 5 R )

NSS input\ f

tSUNSS) > teiscK) !  thuss) e i
2| cPoL=0— f . ‘ | g |
£ IW(SCKH) || | : | ' ! }
5 CPHA=0 _  tw(sck) | | | I | ‘
»|cPOL=1 | \ ‘ w
3 o tv(so)+—> fhSO) +—s e Ir(SCK) Ldis(s0)
taso) &e—» | | ! o tisck) |
MISO VAN - ‘ |
OUTPUT { :: MSB OUT | BJTG ouT ! LSB OUT >—
tsu(si)—+
MOSI ><><><><><><>(>< | MSBIN >< BIT1 IN X LSB IN ><><><><X><><X
INPUT : B
:& th(si) >

16. SPI Bt FE-MERF1 CPHA =0
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NSS input

A4

tsu(nss) ;_, e——tc(scK) ——» th(Nss) :‘

| i ! , I
CPHA=1 j '\—/—\L ﬂ
CPOL=0 : g 1 [\ !

|
'tW(SCKH) . J! I
I
I

SCK input

CPHA =1 tW(SCKL) ! ! B i !
cPoL=1 | \ %—U \ )
I ! ' : !

th(so) a-—»‘ fsor) 1!

-
=
»
f

|

tdis(so)

'(\DA'L,S%UT4<:>< MSE OUT >< BIT6 OUT >< LSB OUT >_

/! |
tsu(sh) u—»wth(& ) —>

MOSI ><><><X><><>(><: MSB IN >< BITE IN >< LSB IN XXXXWXWXY

429658

& 17. SPI B FFE-\ERF1 CPHA = 1(1)

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

NSS input

|
CPHA =0 | /: N\ /4\ 4 N\
|
CPOL =0 I ! -
|
|

|
- = | : |
g | \ | |
5 I I
o | | | | | ‘
8 ! ! | ! -—
@| CPHA =0 A / \ 4 N/ /
cPOL = 1 o | ! | .
|
Lo | : | P!
|
| | | | | | |
|
CPHA =1 | ‘ \ | \
|
= | CcPOL =0 [ \ | - H
o | | | | | | |
S I [ | \ ‘
6 | | P
7] I I I
|

I Itw (SCKHY

| tr (SCK)
tsu(MI) :4—% : tw (SCKL)‘<—>¥
|
|

tf (SCK)
MISO ! |

CPHA = 1 m ! ‘_U
CPOL = 1 ! | ! |
|
|
|
|
|
_ |
|
>< BIT6IN | LSBIN XW
T f
|
|
|
|

|

|

|

|

T 1
< th(M|>+]

|

MOSI
MSB OUT LSB OUT
OUTPUT ‘ >< Bm_OUT , ><
tv(Mo ) &P th(Mo Y& »*

18. SPI B FE-E&ER (D

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

5.3.14 12 {ift ADC 54
BRI, FRSHRM AR 10005 IR BT . fooike WA Vppa £EH

CERERYE S E2 R
% 33. ADC 454

Fincs ¥ P 2a B/ME HAE BAE Bfr

Vooa NS 25 3.3 5.5 v

VReF+ IESEHE 25 Vooa \Y;
fanc ADC B} gz 15(1) MHz
fs(® KA 1 MHz
fapoc = 15MHz 823 KHz

frric® AR A R R

117 1/fapc

www.mm32mcu.com 39/47


http://www.mindmotion.com.cn/

RS

DS_MM32F003_q_Ver1.18

w5 ¥ & B/ME HWRUE BAE Bfr
Van® | BT © OVsen 31 Vege+ v
VRer- EHE|Hb)
Ran® AR &N e Z a1 FIFR 34 kQ
Ranc? SKAFEFF o< HL fH 1 kQ
PR SRAE RO 5
Capc® . 10 pF
oS
e 2Rt ] fapc = 15MHz 0.1 16 us
s 1.5 239.5 1/fapc
tsTaB (&) b H A ] 1 us
o @ SR AL [A] fapc = 15MHz 1 16.9 Hs
(L4 TR 1) 15 ~ 253 (RFF tes ) BHIEIL 13.5 1ffanc

1. HEZEE TR RIE, AFEA = F K.
2. HEIHRIE, AFEAF= .
3. FEZARIF= Y, Vrery TEWITIERE] Vopas Vrer. £ N EBIEREE] Vssao

Ts

- R
fapc X Cape X In(2N+2) e

Raiv <

EabN ( 1) T O s KA, AR Z T LN T 1/4 LSB. Ht N = 12(3%

% 34. fapc=15MHzY) BHIE K Ran

Ts(AH) ts(us) BK Ran (k)
1.5 0.1 1.2
7.5 0.5 30
135 0.9 57
28.5 1.9 123
41.5 2.76 180
55.5 3.7 240
71.5 4.77 312
239.5 16.0 1050

1. BB RIE, AEL Bl
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% 35. ADC 1 - BRI £H V@

5 2% TR BRUE BAE B
ET LA RE +10 14
EO R R%E frcike = 60MHz, +4 +10
EG 25 R 2 fanc = 15MHz,Ran < 10K, +6 +8 LSB
ED oy etk iR % Vppa =5V, Ta=25°C +2 +4
EL TR T +4 +6

1. ADC F5E 5 R IATEN IR R 7 B G 7 AR (T AR v ORI N 51 BBy N s T B
Uiy UK EES B MO PR 59— ML N 51 B IEFE AT A B s B . R UAE W] RET
AR AN B AR HER L ST IR L, (B S 22 a]) 38— B 428 WA .
AR IE AR N R, BTN 5.3 11 R4 I Iingeping BT Elingeping TEFELZ P9, 3t
ANgxgzui ADC K.

2. HEEIERAE, AEA IR .

ET = MR ARGR . Sz bRl 35 AR AL 4 ith 22 18] (1 55 R 28

EO = (mMf8iRZ: 85— U SEBRIE AN S — UCHR AR B 0 9] () A 5

EG = W3R % o IRFRAR L A R fm — ISR e 40 18] P A 85 o

ED = flt/r 2t iR 25 Sz B ik A EE AR 1A] ) B R 5

EL = B R MEiR 2 AT S PR i i s FH S 2R 18] 1 B KA 3

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

439454

& 19. £/ ADC B BIF)EREE

1. % Ran~ Rapc A1 Capc HIEUE, £ W3 35,
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 #&it&iY
FLJR 1) 25 3 06 0 R BB . R 10 nF BRI A FI A (PR ), e AT IR 1%
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S REHBEEI MCU W5 Fy s

Vooa
1] Vopa
1WF//10nF ——
T 1] Vesa

326818

20. HEBERAESERIREFBLR

5.3.15 BRI
% 36. BEERBEY OO

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
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B =X
s B/AME HAUE BRE
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
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
N SIH%H =20
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=T \ FAN
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A1
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22. TSSOP20, 20 BME&HIE K A RFHEE
1. EIARIZ I L 23]
2. ReFfrh=Ke.
%< 38. TSSOP20 R~tijtEA
_ BX
s B/ME HAE BRE
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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s BME A Bkl
e 0.65
L 0.45 0.60 1
L1 0.45 0.75
N S = 20
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