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BIT

Soiy

1.1 ok

A=A S PERER) ARM® Cortex®-M3 NN 32 frfbdzdlas, A TAESR ik
144MHZ, B Bl 7 g, eI /O i O MAMNEER BN R . AP a1
12 fiff) ADC. 2 PMEEEEs. 2 16 (B e 2. 2 A 32 @ e 28, 2 4 16 fif
HEARTER . 2 /16 fLmB e 48, DO ESARMERIEERED: 24 12C #10. 3 /> SPI #
. 14 USBOTG #11. 14 CAN #11. 1/ SDIO #1#1 8 4~ UART #:11.

AP A R A TAEHLE N 2.0V ~ 5.5V, TAFIR {5 HE 4 -40°C ~ +85°C # I A1-40°C
~ +105°C @/, L Hh4s B T /R R 200 E S T AL S R

A= AL LQFP100. LQFP64. LQFP48. LQFP32 il QFN32 3t 5 fhd K.
FRAEAS [F 2 5, 28 P A AR TS B AN A D

X E RSN E, AR WSS S T2 MM S

o HLATLBR BN FH 42 il

o EFFATFR

« PC ik M F1 GPS ¥ &

o TV H: Argwfedsdlse (PLC). AFsfige. FTEIHLFIFHIIX

o R RS, MUANHE. RS K R g

1.2 Rt

- WiZ5 &5
— 32 iz ARM® Cortex®-M3 kb F 3% 1%
— WA TARSE AT IA 144MHZ

o« TR
— ik 512K TN R AE it o
— ik 128K FHi SRAM

o IR, AR YR
- 2.0V~ 55V it
— LH/MrsEE A, (POR/PDR). Al 4wfs HiJE il 2% (PVD)
— SN 2 ~ 24MHz i SRR 2%
- WIRGH ] AR 48MHz ik 8%
— PLL ¥ CPU & igfT7E 144MHZ
— AN 32.768KHz {KiE 1R % 4%

« (KIh#E
— BEAR. (MR B K
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— Vpar N RTC FlJG % a5 A7 85 ik e
o AN 12 PEREUE B AS, A0S B E] (215 7 MRNIEIE)
— HAVEE: 0 ~ Vppa
— SRR AL 1] 4) 9 2R T
- A iR RS
- A B R RS
o 2 N EhE A
* 12 i#iE DMA il g3
- ¥ HFHI4ML: Timer. ADC. UART. 12C. SDIO #1 SPI
« 21k 80 MR 1/O Uiy [
— J 110 HIR] AR 2] 16 A A1 ik
— B o DTN BV (55
o PHRBE
- HBATHLZIIR (SWD) Al JTAG #11
o ZiE 11 AN ER S
- 216 {7 4 @8 m R HE 2, 5 4 88 PWM %l , DLUKRSEIX A Rl
SuE 1L ThEE
- 2416 DERT AR 2 4> 32 AERT A, B ik 4 MR R, T
T IR Fa il e
- 216 FER &%, A 1 AR A H LB 1 4> OCN, JEIX ARG, B2
1k, HIEE TR T IR )
- 2AETER 8 ORI 8D
— 1 RGN ER 2% 24 07 F T
- ik 16 ANEfEEN
- 8/ UART #11
-2/ 12Cc 0
- 3/~ SPI #11
1/~ CAN #11
1 /> USB device #11
1/~ SDIO 1
* 96 HLfUE FiE— ID (UID)
« XM LQFP100. LQFP64. LQFP48. LQFP32 1 QFN32 F%4

By BA MGG R, B 5AWEEE T 2.2,
X Cortex®-M3 LIRS R, 5% (Cortex®-M3 HARZETFM) .
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Mg iR

TS 1 ]

2.1 #/HxfEE

® 1. FRINEERIMEEE

i k=) MM32F103 MM32F103 MM32F103 MM32F103 MM32F103
VET/VCT RET/RCT CET/CCT KET/KCT KEU/KCU
NAF - K 7Fi 512 256 512 256 512 256 512 256 512 256
SRAM - K “F4f 128 64 128 64 128 64 128 64 128 64
o 4 4 4 4 4
(16 bit)
SE I & i 2 2 2 2 2
(32bit)
B 2 2 2 2 2
UART 8 8 8 7 7
12C 2 2 2 1 1
SPI 3 3 3 2 2
IR USB 1 1 1 1 1
CAN 1 1 1 1 1
SDIO 1 0
GPIO i I1%; 80 51 37 23 25
12 fi ADC 1
(HIE %) 7 + 2 channels
Phic o 2
CPU #ii% 144 MHz
TAEHE 2.0V ~ 5.5V
S LQFP100 \ LQFP64 LQFP48 LQFP32 QFN32
2.2 Bk

2.21 ARM fy Cortex-M3 #ZOHBHRIANFER SRAM

ARM® [f] Cortex®-M3 4bFE 58 f i — AR A 2 ARM AbFESE, & 4523 MCU (75
R TIRRARIT & GHRIE ISE . BRI RGeS s S B A e
38 B o 7 R B

ARM® (1] Cortex®-M3 & 32 fiff) RISC 4hHESE, SRALASMITL AR, 1E@% 8 Fl 16 £
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RG] BRI T ARM X P BE -
A7 A A B ARM 0, BRSSP E ARM AR .

222 AHNERNEGHEHES
Bk 512K A B INIEAEAE S, T 17 O A e

2.2.3 AHE SRAM
K 128K ZH I E SRAM.

2.2.4 CRC(ERF &KL itHWAT

CRC({EMIUAREN) HE soofli F — AN E 2 R ESS, W— 32 L 8ds 7= 4
—/N CRC 14, fEARZHINY, 3T CRC ME A 56 UF B A% fy w47 s 1) — bk .
7E EN/IEC60335-1 AR yaE A, B3Rt 7 —F& il N A as 5 % F B, CRC iIH
B Te ] DA TS o SRR 2 4, R SRR A Oz R P A S 4 5 B

2.2.5 WENERNXPEIEHZE (NVIC)
Are N B E R AR W RS, AR AR 2 AN AT BEd R W EE COREEE 16 A4
Cortex™-M3 [ ir£k) Al 8 PRI e L .

o BHEA T NVIC RENETA BT IE IR 1 A Wi 7 A 7
o R A RN O bk BN N A%

o BEHLEH NVIC 220

o SOV AR B A AL EE

o AL FE G B (552 i A 2 2 R I

o THERIKE AR IR

o H BRI H BOIR A

o PRI HKE, TR ASME ST
PZARER DL /0N R F R SE SR R4 R T ) R R ER T RE

2.2.6 ShEpchi/EEEHIZE (EXTD

A BT 42 B S AN R TS, P T 7% A e B AR o A T T BT LS
ST B O fi s A (R TRIS B R RIS EROGANY) RS R B AN
AT IR A P T SR AR AS . XTI AT LA 0 80 Jik v 58 1 /I8 T P 28 APB2. (9B 46 1 3.
B3 110 MRS 16 NP bk

2.2.7 E#FMBEh

RGP B LE R B AT, EALEE N 48 MHz HOR T 284k A ERIA Y CPU B4,
B 5 AT CLIEFR AN . HAR RS 2 ~ 24 MHz B8, 248800 B A0 s b 2 2, e
Wik =, PLL #i2ck], R0 A NSRS %, WRMEE T H W, R nr bl
WAL B AH I P A T

AT A TR E AHB (R85 . =l APB (APB2 il APB1) [X1# . AHB Fl7 3% APB
(LR R 144MHZ . S5 K] 211N e BRENHE &

E: R ARG TET 96 MHz 1, APB1 A= APB2 T XA 1 530, 4= & Zit4r X -F 96 MHz,
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2.2.8 HEEER
TERBBNN, I 26 5] T DA% B = Rl 28R ) — F
o NFRFF N A ik 02 1 2

o MRS E 28
« N SRAM H %5

H 2% 7 (Boot loader) /2T R AA a4, 7 LLEIE UART X I AF B g2

229 {#HEHFE

« Vpp = 2.0V ~ 5.5V: Vpp 5114 /O 51 BIAT P 5 8 Fs 2e 4k e .

* Vppa =2.0V ~5.5V: A ADC. HAifbibe, JR¥% %M PLL KIS/ L4t . Vppa M1
Vssa AT LSS Aili#EH2 3] Vpp 1 Vs, AT AFARAL T

* Vgar= 1.8V ~ 5.5V: MKIH Vpp B, (I HIETIH ) S RTCL 4Mi 32KHZ 4:%;
PR A A7 AR AL FL

2.2.10 #tEUsissE

AN ERER T B E AL (POR)AHELE AL (PDR) MK, %KLL T TR, F
IERG RS 1.8V B TAE; 4 Vpp KT MBIME (Veor/por ) I, BEEHF T EALIK
A, WA AN AL HL S

PN IR — AT YRR EL R R 2% (PVD), & WAL Voo/Vopa #3518 Vevp LB 24
Vpp 16T 805 T M8 Veyp I P24 rbilr, o b A PR AR PP AT DL H 4 15 45 B Bl fids ) 2 4%
N4, PVD RETR EEd R F A .

2211 BEBERS
A S A Fh PR 2 N S B B TR LR, %R R S8 E S AR A 2 A T TARIRAS

2.2.12 {RINFEER

77 i SCRAR DA I, W] AR ZERARTOAE 6 )5 S 1) A1 22 Pt B 251 2 1) 38 B i HE 1K1
iy

EEIR AR
TEREIR I, FUAT CPU f7k, AT Ah AL T L ARIRAS R T 76 A TR /3 I B CPU.

FEHESX

TELRFF SRAM FIZF A48 N B ERIIEOL T, FEHUBE T DA B A% 1) R RETHFE . TEIFHL
BN, HSI BHRG #5 H HSE SR HR % 38 4 0C 1. m] LLIs I A — e B i EXTI 1S 586
P2 M E U R MR, EXTIE S Al LU 16 AN 110 12— PVD Fif H A i (5

=

T o

BHNER
FENURE AT Sl R G I I Th ke . 24 20 AE CPU JRMERR AR 2Q B 5 P fE I I 5 2% . N0
PTG 1 1.5V 45 B4k B X 38 % W FF » PLL. HSI F1 HSE 5% 22 #5541, a] LLid it WKUP
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BB _EFHE. NRST 5B E 6. IWDG B MR E B 1130 E N S5 R AS B 47,
SRAM FIZFfF s N B Bk . A B M2 728 A WL B 4 Frfit e

PAO RTTVF4S, W4 % R i 106 P P B G L T
2.2.13 DMA

RIEH 12 38 DMA 7] LUE B4 25 BAEAG 25 2% BIAE 0 23 ANAEAE 258 B8 25 I B %
i; DMA 5 88 S RPN TR b X (P BE, BE G T 15 ) B AL S B IA 25 ph [X &5 i B = 2R i vp
Wro

FMBIEHEAG L T TEE DMA 15 K25, B AT DL o il ok SN IS ; MK, 1%
SRR AN B AR ik ES O DS I B R E

DMA 1T LLH T EE 4. H UART. 12C. SPI. ADC . SDIO i F/3E A/ 47 )
28 TIMX.

2.2.14 RTC(SCHIBT#h)

SN I e — AN ALK RE I 38 . RTC B — S v 4ds, AN E T,
AISRALETER H DI TR . A2 ot s M AT LS BN B R S0 w1 e TR H . RTC ik
MBI E R4 (RCC_BDCR Zif7#%) AT 5 & Xk, BIfE RS2 AL AL e i )5
RTC ¥ & A 8] 4E R ARAR

2.2.15 ENEFES

F AT 20 D 16 ALHIFAEAS, AT HIRAEAE AL SRR P A . A AT AR AE 25 A R
2 Vop HLIEBDIT, A998 B VBAT ZERFI L. S R GEAERHUR T HieiE, siRSR
A e IR R AL, AT AR AL

2.2.16 EFHRFEIIN
P 2 ANERE ES . 4 AN E S, 2 AN A e
1 AN R GRS I 2

R LR T AR E I f X 2 I A AL AR 2 I 4 R T e

* 2. ERTRRThRELLER

o LAR 2 NE T E I 43 AN

ERTERRE Timer TEROGPFR | KA | ToHRE | DMAERER | HBIREEBEE | B
LR ] 1 ~ 65536
TIM1 /
2k 16 £ Tk Z B EE H 4 H
TIM8
38 /336 ik B
BCB N 1~2% -1
TIM2 /
32 fir W i Z R AT H 4 oo
TIMS 18 /336 ek B
s L
. ik 1 ~ 65536
TIM3 /
16 i s i Z B AT H 4 T
TIM4
T8 [ BH
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SERARRE | Timer | WEEANPEE | WHHEESEAE | WOWAY | DMAERER | WILBEE | I
1 ~ 65536
TIM6 / ‘ .
FA 16 fir puiki Z I R A x P
TIM7
B

B EE EREE (TIM1/ TIMS )

A I B 16 LA . 4 MR LU RO IS LA S M A PWM R AE SR, S
FATHAEIX AN (R LA PWM A, 78T L 2 1 5 B 03 P S ) % o DUANA S (g
LU T

VN E

o LA

o 72 PWM(IAZk ek bt k)

o K

AL E A 16 RUE A ERA, 5 TIMx ER 2R A AR ThRE. OBy 16 £z PWM &L
iy, B RAAPEIEE S (0 ~ 100%).

R T, T T LA 25, B PWM B e 1k, AT B 07 phy s e s 42
(iPIE

R ThAEHS S TIM i 3R, PR HatA e, RIS bl e i 38 T LU 5
IN 284 B Th AL S TIM I 880 A, SR 0L A5 s SR T

B ERER (TIMX)

P, WE T ZIA 4 ANETEEEEAT A E A (TIM2, TIM3 | TIM4 | TIM5) . ER 2%
A 32 LL A SN IR AR . — A 16 AL TR Sas Al 4 AT IR,
ANBE AT TR . PWM R ks U H

EAEREE 324

SEIS 2 A 32 L B BB s s B . — A 16 AL Tisr Sias Al 4 ASAho7 i
8, FAMEEASATH TR e PWM AT s U

BAEREE _16 (X

FAE I 3T — A 16 AL E S INEE AL EES . — > 16 AL AiEs Al 4 AN k7
(S, AEAEEE TR, . PWM AT b i s

CATE REE I N A R B Th e 5 m g e i B F AR, BRALRLD s R R TR . AE
PRBEECR, TS T DR 4G . AT @A e 2R AR AR F T A PWM firih o AN e i 38
HA ST K DMA 15 RHLH] .

XU I 2IA BE O AL TG B AR AT A (015 5, HAEALER 1 ~ 4 DNERMEERE AT
AN E IR EEES PWM B, By a7 S e 2 v

E X ERTEE

TIM6 / TIM7

SE I 2RI T AN 16 47 H S EHIB I TS A — > 16 AL Fil o Aies . RN, i
AT R HRAS
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L RvE ()

ML HIE T IR IE T —A 12 A7 R B A — > 8 (T Aids, & il —A P
(1) 40KHZ FI4IR 5 2 PR AL B s R ARG Ao+ W5, BT DLVE AHE AT TR L
B B R LLTE RGURE MBI B A7 AN R BAE N — A E e I 88 8 N FE P iRt
I EE o JE e T n] DATC B s A B B B E T 1. AR, BB
iR

BOEI A

WEOETNA A 7 MR RS, T LB R E HIsfT. e nl LU a1 A
FAE R R E A A RS, E RIS, B RIS b o hE ;s AR T,
IR

ARG EERTRE

XA ER A2 T A TS0 E RS, W] S — MrdE R s . BB R
o 24 7RI TS

- HBhEINEIIGE

o MHEREN O B REAE—AN AT BRIl R S0 B

o AIgRFERT YR

2.2.17 ERARPWELRR (UART)

UART £ MR A ) CTS M RTS fa 54 2. 30FF LIN EMIhRE. St 1ISO7816 ' fie
R, UART $2HSCRp M B K BEmT O 5 A 6 Ay 7 £y 8 i, 9 fu3ymIiiE.

Frfi UART 2 # AT LA DMA #:1E.

2.2.18 12C 2%k
12C M0, B8 TAET 2 ERNEMER, S Rbr R b it .
12C 21578 7 A7k 10 (b, 7 A MR i 57 0 M M HE 4

2.2.19 BITIMEHEO (SPI)
SPI M, EME T, ATACE S 1 ~ 32 fi.
Jir A 1) SPI 42 1R a] LA H DMA #:4F .

2.2.20 BAHITRL (USB)

P e Y — AN A A USB 14 1l a8, 0B 4 USB 4 (12 JRB/Rb) b, 3
ST BEICE . USB 4 I 48MHz i o py 35 PLL SGZE 3 I8 P B 4 (HSI) BLgr
%,

2.2.21 #EHIBRXEMLE (CAN)
CAN $ L ARV 2.0A 1 2.0B(E3h), Srdismik 1 JRA/RD. B r] BURICRRE 11 4
PRAFFHIBRAEDT, o n] AR 1% 29 RARIRFFIS R L
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2.2.22 BAWMANBHEED (GPIO)

A GPIO 3] I8 ET LA B0 2 TE Bl (PR ERTFIR) . SN (R sl T ) s
FREIAME T RS [, 2% GPIO 31 I#55 %0 7 s Bl 10 2 FA AN 3E T . BT 10 GPIO 31
HA K I I A

EFEIHIT, 1O 3 IS DB T DUET — M R IRIERUE, LLBE S SIS N
I/O ZA7es.

2.2.23 ADC(1ERUEBFEE#388)

PR A A 12 [ IR B 5 (ADC), ADC FI 3k 7 /MAhasilig, ol LLsesl i
W PRI R, R T, E BT O O — LRSI b SRR
22

ADC ] LAfs H DMA #:4E

B 1A T R Fo VR RS L — B BB A IR TR IR, b IS S TR
AR, B

H 38 S I 28 (TIMX) R e 4 il o i 28 P 2R (K S0, 0] BAA) 53 P R 06 1) ADC i %
JS2 AL RE Al ADC 4 5 I B )5

2.2.24 BEEREE
B B B8 71— AN R FEE R AR L T LT o U B A RS AE I B E B2 5 ADC 9 A
Wb, P T R (R S R R

2.2.25 H{T#%Z SWD @ik O (SW-DP)
Ptk ARM F5 2k 5 47 305 1 (SW-DP) FIHLZE (JTAG).
ARM (1] SW-DP £ [1 s vril i B AT 28 R T BB 25 L.

2.2.26 LLEE% (COMP)

PR 2 S EUEES, FTISZAE A (A BT 2 L 1O 1), AT 5E R SRas A . B
AT 2R, A

o FHAULE 5 R A T FE A U i = 1
o P EAME S
o ERTESETHE Y PWM FHZE G, 2H A0 R HA IR s g 42 i) [B] %%
EIROE7 AR
o AL IE TR
— AT /0 5
— WEBELECHLE CRV Al AVDD B3 A 35 H v v e 1 40 s LA
o W YmFEIR A R
o W] 4RI 2RI T HE
o Ji H i O] DLERSE ) B — AN 1/O i FTERZ AN E I A A\ o, AT DAk & DA T S
- HIRFA
— OCref_clr Ff GZJH W H D
— JSEIBRIE PWM Sk 1) 25 S
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CPU

DMA

~Sysem

DMA

—AmB | Flash$Z 1 Flash
ST ams SRAM
L\ Fsmc/
[ PORTE
= i APB1
Mriz2 APB2 ‘
§j[ 5 AR iz
) #l2s (RCC) EXTI  SYSCFG TIMZ " spip
UART6 Emi e
| GPIOA/B/C/D/E| |Tims e i2c2
SPI1 TIM6 géw
TIM7
7 cRousa e B S
COMP1 UART3 GRS
COMP2 UART4 |WDG
TS s
DMAI#% R UARTS

1. HERIEE]

www.mm32mcu.com
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HSI 48 MSEL
Other 4o c/sp)
Peripheral P 0
rescaler
/1,2,3 28MHZ_ a8Mbz UsB
il Peripheral Clock Enable
AHB
Peripheral
/4 Peripheral Clock Enable 4D—>Clocks
/8 . SysTick
" Clock
SW
LSRC DM _ FCLK Cortex
DIN HSI/6 » Free-running clock
PLLCLK SYSCLK AHB APBL APB1
PLL Prescaler/|H-{ Prescaler - Peripherals
F 1,2.512 /1,2,4,8,16 Peripheral Clock Enable Clock
LSI
If (APB1 Prescaler=1) x 1 iD—’APBI Timer
Clock
Css else x2 Peripheral
Clock Enable
PLLXTPRE APB2 APB2
L1 Prescaler 4D—’Pe”pherals
Clock
OSC_OUTE: HSE 0SC /1,2,4,816
2-24 MHz
OSC_IN
-
If (APB2 Prescaler=1) x 1 il > APB2 Timer
Clock
else x2 Peripheral
. Clock Enable
ADC Max-Freq = 15 MH
05C32_IN Elj: LSE OSC LSE prescaler e 2 ADC Clock
[——————»RTC Clock
05C32_0UT[ }— 32768 kHz /24,68
RTCSEL [1:0]
LSt LSt » IWDG Clock
40kHz
Legend:
HSE = high-speed external clock signal
PLLCLK ) . .
HSI = high-speed internal clock signal
Main ——Hsl . .
Clock Output HSE LSI = low-speed internal clock signal
MCO [ J¢————— .
. LSE LSE = low-speed external clock signal
SYSCLK
LS|
MCO

2. B
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PE2
PE3
PE4
PE5
PE6
VBAT
PC13
PC14
PC15
VSS
VDD
OSC_IN
OSC_OUT
nRST
PCO
PC1
PC2
PC3
Vssa
VREF -
VREF +
VDDA
PAO-WKUP
PA1
PA2

PE1
PB5

PD7
PD4

PD2
PD1
PDO

PA15

PA14

OO00A00000000 000000000001

=
H O W 00 N O U WN

PB
94 1 BOOTO

100 1 VDD
99 [ 1 VSS
98
97 1 PEO
96 ] PB9
95
931 PB7
92 ] PB6
91

N NN N NNRB B B 2 B2 B2 B 9
gua A WNH O OOWNO UM WN

90 1 PB4
89 [ 1 PB3
88
87 1 PD6
86 ] PD5
857

LQFP100

84 |—1 PD3

83 |
82 |1
81|

80— PC12

79— PC11

78— PC10

77
76 1

75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59
58
57
56
55
54
53
52
51

guuuduouuuuuoouoouoououuy

PA3 (|26
VSS [|27
VvDD [ 28
PA4 [ 29
PA5 [ 30
PA6 [ 31
PA7 (] 32
PC4 []33

34

PC5

PBO (|35

PB1

36
PB2 [ 37
PE7 [ 38
PE8 [ 39
PE9 [ 40
PE10 [ 41

PE11

] 42

143

PE12

PE13 [ 44
PE14 [| 45

PE15

|46

PB10 [ 47

PB11

|48

VSS []49
VDD [ 50

VDD
VSS

NC
PA13-USB_VBUS_ON
PA12-USBDP
PA11-USBDM
PA10-USB_ID
PA9-USB_VBUS
PA8

PC9

pC8

pc7

PC6

PD15

PD14

PD13

PD12

PD11

PD10

PDY

PD8

PB15

PB14

PB13

PB12

900611
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o
93288588338 c5Res
D> < W a W o'a [ o A o WAy a Wy a Wy W o Y o AR o WY o WY a WY a
e
Vear | 1 . 48 — 1 VDD
PC13 [ 2 47 ] VSS
PC14 [| 3 46 1 PA13-USB_VBUS_ON
PC15 | 4 45 ] PA12-USBDP
PDO-OSC_IN [ 5 44 |1 PA11-USBDM
PD1-OSC_OUT [| 6 43 |1 PA10-USB_ID
nRST | 7 42 |1 PA9-USB_VBUS
PCO (| 8 LQFP64 41 1 PA8
PC1 | 9 40 1 PC9O
PC2 [ 10 39 1 PC8
PC3 [ 11 38 1 PC7
VssA-VREF- [ | 12 37 1 PC6
VDDA-VREF+ [ | 13 36 ] PB15
PAO-WKUP [ | 14 351 PB14
PA1 [ 15 34 ] PB13
PA2 [ 16 33 |1 PB12
NEYEIRINAIILRBRIAISAS
JUuuouuouuoguouuuny
R88FFfFo88prB;5¢28
330468
4. LQFP64 B4 7
www.mm32mcu.com 13/73



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

SIBE X

DS_MM32F103xx_o_Ver1.18

Veat

PC13

PC14

PC15
PDO0-OSC_IN
PD1-OSC_OUT
nRST
Vssa-VREF-
VbDA-VREF+
PAO-WKUP
PA1

PA2

IRININININIRIR NI

Juttuubuuugt

o
D(DouooBrxcomvme
SCPRReRRRREE
INIRININININIREnInInIn]
TreRILITLARN
1. 36
2 35
3 34
4 33
5 32
6 LQFP48 31
7 30
8 29
9 28
10 27
11 26
12 25
2352252827 KJAR
INIRIRIRIRERIRERIRIRINE
232258885588

VDD
VSS
PA13-USB_VBUS_ON
PA12-USBDP
PA11-USBDM
PA10-USB_ID
PA9-USB_VBUS

PAS

PB15

PB14

PB13

PB12

5. LQFP48 2|47

www.mm32mcu.com

14/73



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

SIBE X

DS_MM32F103xx_o_Ver1.18

VDD_Vear
PDO-OSC_IN
PD1-0SC_OUT
nRST
VoDA-VREeF+
PAO-WKUP
PA1

PA2

IRINININERINIEE

= o

N O ~ © v ¥ O

O O oM O M o oo <

> m O o oA oA o

8 & & 38 3 ] & 4
1 . 24
2 23
3 22
‘ LQFP32 2

20

19

18

17

Jututuul

gy
PA7 [ | 13
PBO [ | 14

PB

u

1

PA3 [ |9
PA4 [ 10

s
VSS [ 16

PA5
PAG6

PA14
PA13-USB_VBUS_ON
PA12-USBDP
PA11-USBDM
PA10-USB_ID
PA9-USB_VBUS

PAS

VDD

605405
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o
© 5 ~ © 1 ¥+ » 2
SQELER R
JUUTIYD
VDD-Vear | )1 ® 24( | PA14
PD0O-OSC_IN | )2 23( | PA13-USB_VBUS_ON
PD1-OSC_OUT | )3 22( | PA12-USBDP
nRST | )4 21(— | PA11-USBDM
Vooa-Vrers | )5 QFN32 20( | PA10-USB_ID
PAO-WKUP | e 19( | PA9-USB_VBUS
PAT [ 15 PAS
PAZ [ Js \J 7(_| vbD
s 2 Z N o X 49 99
Y Y Y Y Y Y Y MY
HINININENINENEE
2igggEEe ves
7. QFN32 5|#143 75
% 3. SIMENX
5w
LQFP| LQFP| LQFP| LQFP| QFN | 3|M&#K RE O | YO ¥ | EIThRe | WRMEATIRE|  Hinzige
100 64 48 32 32
TRACECLK/
1 - - - - PE2 /0 FT PE2 SPI2_SCK/ -
FMC_A23
TRACEDO/
2 - - - - PE3 /0 FT PE3 SPI2_NSS/ -
FMC_A19
TRACED1/
3 - - - - PE4 e} FT PE4 SPI2_NSS/ -
FMC_A20
TRACED2/
4 - - - - PE5 e} FT PE5 1202_SCU -
SPI2_MISO/
FMC_A21
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5 RS
LQFP| LQFP| LQFP| LQFP| QFN | BB4&# RAE D | JO BT | EIhRk | TERERAIIRE | HnThek
100 64 438 32 32
TRACED3/
SPI2_MOSI/
5 - - - - PEG6 110 FT PE6 -
FMC_A22/
12C2_SDA
6 1 1 1 1 Vear S - Vear - .
7 2 2 - - PC13 110 FT PC13 - TAMP_RTC
8 3 3 - - PC14 110 FT PC14 - OSC32_IN
9 4 4 - - PC15 110 FT PC15 - 0SC32_0uT
10 - - - - VSS S - VSS - -
1 - - - - VDD S - VDD - -
CAN1_RX/
PDO-
- 5 5 2 2 110 - OSC_IN FMC_DA2/ -
OSC_IN®
UART8_TX
12 - - - - OSC_IN® 110 - OSC_IN - -
CAN1_TX/
PD1-
- 6 6 3 3 110 - OSC_OuT FMC_DA3/ -
OSC_ouT®
UART8_RX
13 - - - - OSC_OUT® 110 - OSC_OouT - -
14 7 7 4 4 nRST 110 - nRST - -
15 8 - - - PCO 110 FT PCO 12C1_SCL -
16 9 - - - PC1 110 FT PC1 12C1_SDA -
SPI2_MISO/
17 10 - - - PC2 110 FT PC2 -
I2C2_SCL
SPI12_MOSI/
18 1 - - - PC3 110 FT PC3 -
12C2_SDA
19 12 8 32 0 Vssa S - Vssa - -
20 12 8 32 0 VREF- S - VREF- - -
21 13 9 5 5 VRer+ S - VRer+ - -
22 13 9 5 5 VDDA S - VDDA - -
TIM2_CH1_
ADC1_VIN[O}/
ETR/
COMP12
PAO- TIM5_CH1/
23 14 10 6 6 110 TC PAO _INP[O)/
WKUP TIM8 ETR/
COMP1
UART2_CTS/
_INM[6]
UART4_TX
www.mm32mcu.com 17173
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LQFP| LQFP| LQFP| LQFP| QFN | B[HI4&#K RAE O | YO BT | EIhEe | AEMERIIRE Bt InzhgE
100 64 48 32 32
TIM2_CH2/
ADC1_VIN[1]/
TIM5_CH2/
24 15 1 7 7 PA1 110 TC PA1 COMP12
UART2_RTS/
_INP[1]
UART4_RX
ADC1_VIN[2)/
TIM2_CH3/
COMP12
TIM5_CH3/
25 16 12 8 8 PA2 110 TC PA2 _INP[2)/
UART2_TX/
COMP2
COMP2_OUT
_INM[6]
TIM2_CH4/ | ADC1_VIN[3)/
26 17 13 9 9 PA3 110 TC PA3 TIM5_CH4/ COMP12
UART2_RX _INP[3]
27 18 - - - VSS - VSS - -
28 19 - - - VDD - VDD - -
SPI1_NSS/
ADC1_VIN[4)/
SPI3_NSS/
COMP12
UART5_TX/
29 20 14 10 10 PA4 /O TC PA4 _INP[4)/
SPI1_MOSI/
COMP12
SPI1_MISO/
_INM[4]
SPI1_SCK
TIM2_CH1_
ETR/
ADC1_VIN[5)/
TIM8_CH1N/
COMP12
SPI1_SCK/
30 21 15 11 11 PA5 I/O TC PAS5 _INP[5)/
UART5_RX/
COMP12
SPI1_NSS/
_INM[5]
SPI1_MOSI/
SPI1_MISO
TIM1_BKIN/
TIM3_CH1/
ADC1_VIN[6]/
TIM8_BKIN/
COMP12
SPI1_MISO/
31 22 16 12 12 PAG 110 TC PAG _INP[B)/
COMP1_OUT/
COMP12
SPI1_SCK/
_INM[7]
SPI1_NSS/
SPI1_MOSI
www.mm32mcu.com 18/73
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51 gRAg

LQFP
100

LQFP
64

LQFP
48

LQFP
32

QFN
32

Gl B2

HHE (D

/0 B

FIhRe

KR R AR

B nzheg

32

23

17

13

13

PA7

110

FT

PA7

TIM1_CH1N/
TIM3_CH2/
TIM8_CH1N/
SPI1_MOSI/
CRS_SYNC/
SPI1_MISO/
SPI1_SCK/
SPI1_NSS

COMP12
_INP[7]

33

24

PC4

110

FT

PC4

34

25

PC5

I/0

FT

PC5

35

26

18

14

14

PBO

1’0

FT

PBO

TIM1_CH2N/
TIM3_CH3/
TIM8_CH2N/
UART6_TX

36

27

19

15

15

PB1

110

FT

PB1

TIM1_CH3N/
TIM3_CH4/
TIM8_CH3N/
UART6_RX

37

28

20

16

PB2

110

FT

PB2

BOOT1

38

PE7

110

FT

PE7

TIM1_ETR/
FMC_DA4/
UART7_RX

39

PE8

110

FT

PES8

TIM1_CH1N/
FMC_DAS5/
UART7_TX

40

PE9

110

FT

PE9

TIM1_CH1/
FMC_DA6

41

PE10

1’0

FT

PE10

TIM1_CH2N/
FMC_DA7

42

PE11

110

FT

PE11

TIM1_CH2/
FMC_DA8/
SPI1_NSS

43

PE12

110

FT

PE12

TIM1_CH3N/
FMC_DAY/
SPI1_SCK
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51 gRAg

LQFP
100

LQFP
64

LQFP
48

LQFP
32

QFN
32

Gl B2

HHE (D

/0 B

FIhRe

KR R AR

B nzheg

44

PE13

110

FT

PE13

TIM1_CH3/
FMC_DA10/
SPI1_MISO

45

PE14

110

FT

PE14

TIM1_CH4/
FMC_DA11/
SPI1_MOSI

46

PE15

110

FT

PE15

TIM1_BKIN/
FMC_DA12

47

29

21

PB10

110

FT

PB10

TIM2_CH3/
12C2_SCL/
SPI2_SCK/
UART3_TX

48

30

22

PB11

110

FT

PB11

TIM2_CH4/
12C2_SDA/
UART3_RX

49

31

23

16

VSS

VSS

50

32

24

17

VDD

VDD

51

33

25

PB12

110

FT

PB12

TIM1_BKIN/
SPI2_NSS

52

34

26

PB13

1’0

FT

PB13

TIM1_CHIN/
SPI2_SCK/
UART3_CTS

53

35

27

PB14

I/0

FT

PB14

TIM1_CH2N/
TIM8_CH2N/
SPI2_MISO/
UART3_RTS

54

36

28

PB15

110

FT

PB15

TIM1_CH3N/
TIM8_CH3N/
SPI2_MOSI

55

PD8

110

FT

PD8

UART3_TX/
FMC_DA13/
UART3_RX

56

PD9

I/0

FT

PD9

UART3_RX/
FMC_DA14/
UART3_TX
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5l B gwAS

LQFP
100

LQFP
64

LQFP
48

LQFP
32

QFN
32

Gl B2

HHE (D

/0 B

FIhRe

KR R AR

B nzheg

57

PD10

110

FT

PD10

FMC_DA15/
12C1_SCL/
12C1_SDA

58

PD11

110

FT

PD11

UART3_CTS/
FMC_A16/
12C1_SDA/
12C1_SCL

59

PD12

110

FT

PD12

TIM4_CH1/
UART3_RTS/
FMC_A17/
SPI3_SCK/
SPI3_NSS/
SPI3_MOSI/
SPI3_MISO

60

PD13

110

FT

PD13

TIM4_CH2/
FMC_A18/
SPI3_MISO/
SPI3_SCK/
SPI3_NSS/
SPI3_MOSI

61

PD14

110

FT

PD14

TIM4_CH3/
FMC_DAO/
SPI3_MOSVI/
SPI3_MISO/
SPI3_SCK/
SPI3_NSS

62

PD15

1’0

FT

PD15

TIM4_CH4/
FMC_DA1/
SPI3_NSS/
SPI3_MOSI/
SPI3_MISO/
SPI3_SCK

63

37

PC6

110

FT

PC6

TIM3_CH1/
TIM8_CH1/
12C1_SCL/
UART6_TX
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LQFP| LQFP| LQFP| LQFP| QFN | B[HI4&#K RAE O | YO BT | EIhEe | AEMERIIRE Bt InzhgE

100 64 48 32 32
TIM3_CH2/
TIM8_CH2/

64 38 - - - PC7 110 FT PC7 -
12C1_SDA/
UART6_RX
TIM3_CH3/
TIM8_CH3/

65 39 - - - PC8 110 FT PC8 -
SDIO_DO/
12C2_SCL
MCO2/
TIM3_CH4/

66 40 - - - PC9 110 FT PC9 TIM8_CH4/ -
12C2_SDA/
SDIO_D1
MCO1/

67 41 29 18 18 PA8 110 FT PA8 -
TIM1_CH1
TIM1_CH2/

PAY/
68 42 30 19 19 1/0 FT PA9 UART1_TX/ -
USB_VBUS
I2C1_SCL
TIM1_CH3/
PA10/
69 43 31 20 20 110 FT PA10 UART1_RX/ -
USB_ID
12C1_SDA
TIM1_CH4/
PA11/ UART1_CTS/
70 44 32 21 21 110 FT PA11 -
USBDM CAN1_RX/
COMP1_OUT
TIM1_ETR/
PA12/ UART1_RTS/
71 45 33 22 22 /O FT PA12 -
USBDP CAN1_TX
COMP2_OUT
PA13/
JTMS-

72 46 34 23 23 USB- 110 FT PA13 -

SWDIO
_VBUS_ON

73 - - - - NC - NC - -

74 47 35 32 0 VSS - VSS - -

75 48 36 - - VDD - VDD - -
JTCK-SWCLK/

76 49 37 24 24 PA14 I/O FT PA14 -
12C1_SDA
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51 gRAg

LQFP
100

LQFP
64

LQFP
48

LQFP
32

QFN
32

Gl B2

HHE (D

/0 B

FIhRe

KR R AR

B nzheg

77

50

38

25

25

PA15

110

FT

PA15

JTDI/
TIM2_CH1_
ETR/
SPI1_NSS/
SPI3_NSS/
12C1_SCL

78

51

PC10

110

FT

PC10

SPI3_SCK/

UART3_TX/

UART4_TX/
SDIO_D2

79

52

PC11

110

FT

PC11

SPI3_MISO/

UART3_RX/

UART4_RX/
SDIO_D3

80

53

PC12

110

FT

PC12

SPI3_MOSI/
UART5_TX/
SDIO_CK

81

PDO

110

FT

PDO

CAN1_RX/
FMC_DA2/
UART8_TX

82

PD1

1’0

FT

PD1

CAN1_TX/
FMC_DA3/
UART8_RX

83

54

PD2

110

FT

PD2

TIM3_ETR/
UART5_RX/
SDIO_CMD

84

PD3

110

FT

PD3

SPI2_SCK/
UART2_CTS/
FMC_CLK

85

PD4

110

FT

PD4

UART2_RTS/
FMC_NOE/
SPI3_SCK

86

PD5

110

FT

PD5

UART2_TX/
FMC_NWE/
SPI3_MISO
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51 gRAg

LQFP
100

LQFP
64

LQFP
48

LQFP
32

QFN
32

Gl B2

HHE (D

/0 B

FIhRe

KR R AR

B nzheg

87

PD6

110

FT

PD6

SPI3_MOSI/
UART2_RX/
FMC_NWAIT

88

PD7

110

FT

PD7

FMC_NE1/
SPI3_NSS

89

55

39

26

26

PB3

110

FT

PB3

JTDO/
TRACESWO/
TIM2_CH2/
SPI1_SCK/
SPI3_SCK

90

56

40

27

27

PB4

110

FT

PB4

NJTRST/
TIM3_CH1/
SPI1_MISO/
SPI3_MISO

91

57

41

28

28

PB5

110

FT

PB5

TIM3_CH2/
SPI1_MOSVI/
SPI3_MOSI

92

58

42

29

29

PB6

110

FT

PB6

TIM4_CH1/
12C1_SCL/
UART1_TX/
UART7_TX

93

59

43

30

30

PB7

110

FT

PB7

TIM4_CH2/
12C1_SDA/
UART1_RX/
FMC_NADV/
UART7_RX

94

60

44

31

31

BOOTO

FT

BOOTO

95

61

45

32

PB8

110

FT

PB8

TIM4_CH3/

12C1_SCL/

CAN1_RX/
COMP1_OUT

96

62

46

PB9

I/0

FT

PB9

TIM4_CH4/
12C1_SDA/
SPI2_NSS/
CAN1_TX/

COMP2_OUT
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Bl

LQFP| LQFP| LQFP| LQFP| QFN | B|@&#K RO | VO BT | EIhEe | WEMERATIR|  Kinzhes

100 | 64 48 32 32
TIM4_ETR/

97 - - - PEO /0 FT PEO FMC_NBLO/ -
UART8_RX

98 - - - PE1 /0 FT PE1 FMC_NBLY -
UART8_TX

99 63 47 32 0 VSS - VSS - -

100 | 64 48 1 VDD - VDD - -

1. 1=4A, O="4ith, =i HZ= ki

2. FT: £ 5V, "%\ VDD 1 5V Z[alf{5 5
TC: #+#E 10, NG5 AL VDD HJE
3. OSC_IN #1 OSC_out ] L it GPIO 1) PDO/PD1, jfidik® SYSCFG_CFGR &4+

2% PD01_REMAP fi7528].

%+ 4. IO INEESE A AFO~AF7

Pin AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
TIM2_CH1
PAO - TIM5_CH1| TIM8_ETR - - - UART2_CTS
_ETR
PA1 - TIM2_CH2 | TIM5_CH2 - - - - UART2_RTS
PA2 - TIM2_CH3 | TIM5_CH3 - - - - UART2_TX
PA3 - TIM2_CH4 | TIM5_CH4 - - - - UART2_RX
PA4 - - - - - SPI1_NSS | SPI3_NSS -
TIM2_CH1
PA5 - - TIM8_CH1N - SPI1_SCK - -
_ETR
PAG - TIM1_BKIN | TIM3_CH1| TIM8_BKIN - SPI1_MISO - -
PA7 - TIM1_CH1N| TIM3_CH2| TIM8_CH1N - SPI1_MOSI - -
PA8 MCO1 TIM1_CH1 - - - - - -
PA9 - TIM1_CH2 - - 12C1_SCL - - UART1_TX
PA10 - TIM1_CH3 - - 12C1_SDA - - UART1_RX
PA11 - TIM1_CH4 - - - - - UART1_CTS
PA12 - TIM1_ETR - - - - - UART1_RTS
JTMS
PA13 - - - - - - -
_SWDIO
JTCK
PA14 - - - 12C1_SDA - - -
_SWCLK
TIM2_CH1
PA15 JTDI - - 12C1_SCL | SPI1_NSS | SPI3_NSS -
_ETR
PBO - TIM1_CH2N| TIM3_CH3| TIM8_CH2N - - - -
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Pin

AFO0

AF1

AF2

AF3

AF4

AF5

AF6

AF7

PB1

TIM1_CH3N

TIM3_CH4

TIM8_CH3N

PB3

JTDO/
TRACESWO

TIM2_CH2

SPI1_SCK

SPI3_SCK

PB4

NJTRST

TIM3_CH1

SPI1_MISO

SPI3_MISO

PB5

TIM3_CH2

SPI1_MOSI

SPI3_MOSI

PB6

TIM4_CH1

12C1_SCL

UART1_TX

PB7

TIM4_CH2

12C1_SDA

UART1_RX

PB8

TIM4_CH3

12C1_SCL

PB9

TIM4_CH4

12C1_SDA

SPI2_NSS

PB10

TIM2_CH3

12C2_SCL

SPI2_SCK

UART3_TX

PB11

TIM2_CH4

12C2_SDA

UART3_RX

PB12

TIM1_BKIN

SPI2_NSS

PB13

TIM1_CH1IN

SPI2_SCK

UART3_CTS

PB14

TIM1_CH2N

TIM8_CH2N

SPI2_MISO|

UART3_RTS

PB15

TIM1_CH3N

TIM8_CH3N

SPI2_MOSI

PCO

12C1_SCL

PC1

12C1_SDA

PC2

12C2_SCL

SPI2_MISO

PC3

12C2_SDA

SPI2_MOSI

PC6

TIM3_CH1

TIM8_CH1

12C1_SCL

PC7

TIM3_CH2

TIM8_CH2

12C1_SDA

PC8

TIM3_CH3

TIM8_CH3

12C2_SCL

PC9

TIM3_CH4

TIM8_CH4

12C2_SDA

PC10

SPI3_SCK

UART3_TX

PC11

SPI3_MISO

UART3_RX

PC12

SPI3_MOSI

PDO

PD1

PD2

TIM3_ETR

PD3

SPI2_SCK

UART2_CTS

PD4

SPI3_SCK

UART2_RTS

PD5

SPI3_MISO

UART2_TX

PD6

SPI3_MOSI

UART2_RX

PD7

SPI3_NSS

PD8

UART3_TX

PD9

UART3_RX

PD11

UART3_CTS

PD12

TIM4_CH1

SPI3_SCK

UART3_RTS

PD13

TIM4_CH2

SPI3_MISO

PD14

TIM4_CH3

SPI3_MOSI
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Pin AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PD15 - - TIM4_CH4 - - - SPI3_NSS -
PEO - - TIM4_ETR - - - - -
PE2 TRACECLK - - - - SPI2_SCK - -
PE3 TRACEDO - - - - SPI2_NSS - -
PE4 TRACED1 - - - - SPI2_NSS - -
PE5 TRACED2 - - - 12C2_SCL | SPI2_MISO - -
PE6 TRACED3 - - - 12C2_SDA | SPI12_MOSI - -
PE7 - TIM1_ETR - - - - - -
PE8 - TIM1_CH1IN - - - - - -
PE9 - TIM1_CH1 - - - - - -
PE10 - TIM1_CH2N - - - - - -
PE11 - TIM1_CH2 - - - SPI1_NSS - -
PE12 - TIM1_CH3N - - - SPIM1_SCK - -
PE13 - TIM1_CH3 - - - SPIM1_MISO| - -
PE14 - TIM1_CH4 - - - SPI1_MOSI - -
PE15 - TIM1_BKIN - - - - - -

% 5. imOIheeE FH AF8~AF15

Pin AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PAO UART4_TX - - - - - - -
PA1 UART4_RX - - - - - - -
PA2 COMP2_OUT| - - - - - - -
PA4 UART5_TX - - - - SPI1_MOSI| SPI1_MISO| SPI1_SCK
PA5 UART5_RX - - - - SPI1_NSS | SPI1_MOSI| SPI1_MISO
PAG COMP1_OUT, - - - - SPI1_SCK | SPI1_NSS | SPI1_MOSI
PA7 - - CRS_SYNG - - SPI1_MISO| SPI1_SCK | SPI1_NSS

PA11 COMP1_OUT| CAN1_RX - - - - - -
PA12 COMP2_OUT| CAN1_TX - - - - - -

PA13 - - - - - - - -
PBO UART6_TX - - - - - - -
PB1 UART6_RX - - - - - - -
PB6 UART7_TX - - - - - - -
PB7 UART7_RX - - - FMC_NADV - - -

PB8 COMP1_OUT| CAN1_RX - - - - - -
PB9 COMP2_OUT| CAN1_TX - - - - - -
PC6 UART6_TX - - - - - - -
PC7 UART6_RX - - - - - - -

PC8 - - - - SDIO_DO - - -
PC9 - - - - SDIO_D1 - - -
PC10 UART4_TX - - - SDIO_D2 - - -
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Pin AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PC11 UART4_RX - - - SDIO_D3 - - -
PC12 UART5_TX - - - SDIO_CK - - -
PDO UART8_TX CAN1_RX - - FMC_DA2 - - -

PD1 UART8_RX CAN1_TX - - FMC_DA3 - - -

PD2 UART5_RX - - - SDIO_CMD - - -
PD3 - - - - FMC_CLK - - -
PD4 - - - - FMC_NOE - - -
PD5 - - - - FMC_NWE - - -
PD6 - - - - FMC_NWAIT - - -
PD7 - - - - FMC_NE1 - - -
PD8 - - - - FMC_DA13 | UART3_RX - -

PD9 - - - - FMC_DA14 | UART3_TX - -
PD10 - - - - FMC_DA15 | 12C1_SCL | 12C1_SDA -
PD11 - - - - FMC_A16 12C1_SDA | 12C1_SCL -
PD12 - - - - FMC_A17 | SPI3_NSS | SPI3_MOSI| SPI3_MISO
PD13 - - - - FMC_A18 | SPI3_SCK | SPI3_NSS | SPI3_MOSI
PD14 - - - - FMC_DAO | SPI3_MISO| SPI3_SCK | SPI3_NSS
PD15 - - - - FMC_DA1 | SPI3_MOSI| SPI3_MISO| SPI3_SCK
PEO UART8_RX - - - FMC_NBLO - - -
PE1 UART8_TX - - - FMC_NBL1 - - -
PE2 - - - - FMC_A23 - - -
PE3 - - - - FMC_A19 - - -
PE4 - - - - FMC_A20 - - -
PES - - - - FMC_A21 - - -
PE6 - - - - FMC_A22 - - -
PE7 UART7_RX - - - FMC_DA4 - - -
PES8 UART7_TX - - - FMC_DA5 - - -
PE9 - - - - FMC_DA6 - - -
PE10 - - - - FMC_DA7 - - -
PE11 - - - - FMC_DAS8 - - -
PE12 - - - - FMC_DA9 - - -
PE13 - - - - FMC_DA10 - - -
PE14 - - - - FMC_DA1M - - -
PE15 - - - - FMC_DA12 - - -
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10k ds AR
7 6. FhiEssAE

B R KA vin>d

0x0000 0000 - 0x0007 FFFF 512KB EPIEAE, AR
SRAM F T BOOT HIALE

0x0008 0000 - 0x07FF FFFF ~128MB Reserved
0x0800 0000 - 0x0807 FFFF 512KB Main Flash memory
0x0808 0000 - 0x080F FFFF 512KB Reserved
0x0810 0000 - 0x0810 OFFF 4KB Reserved
0x0810 1000 - OXOFFF FFFF ~128MB Reserved

FLASH 0x1000 0000 - 0x13FF FFFF 64MB Reserved
0x1400 0000 - 0x1FFD FFFF ~192MB Reserved
Ox1FFE 0000 - 0x1FFE 01FF 0.5KB Reserved
Ox1FFE 0200 - 0x1FFE OFFF 3KB Reserved
Ox1FFE 1000 - Ox1FFE 1DFF 3.5KB Reserved
Ox1FFE 1E00 - Ox1FFF F3FF ~128MB Reserved
Ox1FFF F400 - Ox1FFF F7FF 1KB System memory
Ox1FFF F800 - 0x1FFF FOFF 0.5KB Option bytes
Ox1FFF F810 - 0x1FFF FFFF ~2KB Reserved
0x2000 0000 - 0x2000 3FFF 16KB SRAM-2

SRAM 0x2000 4000 - 0x2001 FFFF 112KB SRAM-1
0x2002 0000 - 0x3FFF FFFF ~512MB Reserved
0x4000 0000 - 0x4000 03FF 1KB TIM2
0x4000 0400 - 0x4000 07FF 1KB TIM3
0x4000 0800 - 0x4000 OBFF 1KB TIM4
0x4000 0C00 - 0x4000 OFFF 1KB TIM5
0x4000 1000 - 0x4000 13FF 1KB TIM6

APB1 0x4000 1400 - 0x4000 17FF 1KB TIM?
0x4000 1800 - 0x4000 27FF 4KB Reserved
0x4000 2800 - 0x4000 2BFF 1KB RTC & BKP
0x4000 2C00 - 0x4000 2FFF 1KB WWDG
0x4000 3000 - 0x4000 33FF 1KB IWDG
0x4000 3400 - 0x4000 37FF 1KB Reserved
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B GhLEE PN Sk
0x4000 3800 - 0x4000 3BFF 1KB SPI2
0x4000 3C00 - 0x4000 3FFF 1KB SPI3
0x4000 4000 - 0x4000 43FF 1KB Reserved
0x4000 4400 - 0x4000 47FF 1KB UART2
0x4000 4800 - 0x4000 4BFF 1KB UART3
0x4000 4C00 - 0x4000 4FFF 1KB UART4
0x4000 5000 - 0x4000 53FF 1KB UART5
0x4000 5400 - 0x4000 57FF 1KB 12C1
0x4000 5800 - 0x4000 5BFF 1KB 12C2
0x4000 5C00 - 0x4000 5FFF 1KB Reserved

APBT 0x4000 6000 - 0x4000 63FF 1KB Reserved
0x4000 6400 - 0x4000 67FF 1KB CAN1
0x4000 6800 - 0x4000 6BFF 1KB Reserved
0x4000 6C00 - 0x4000 6FFF 1KB CRS
0x4000 7000 - 0x4000 73FF 1KB PWR
0x4000 7400 - 0x4000 77FF 1KB Reserved
0x4000 7800 - 0x4000 7BFF 1KB UART7
0x4000 7C00 - 0x4000 7FFF 1KB UARTS8
0x4000 7800 - 0x4000 FFFF 1KB Reserved
0x4001 0000 - 0x4001 O3FF 1KB COMP+SYSCFG
0x4001 0400 - 0x4001 O7FF 1KB EXTI
0x4001 0800 - 0x4001 OBFF 1KB Reserved
0x4001 0C00 - 0x4001 OFFF 1KB Reserved
0x4001 1000 - 0x4001 13FF 1KB Reserved
0x4001 1400 - 0x4001 17FF 1KB Reserved
0x4001 1800 - 0x4001 1BFF 1KB Reserved
0x4001 1C00 - 0x4001 23FF 2KB Reserved
0x4001 2400 - 0x4001 27FF 1KB ADCA1

APB2 0x4001 2800 - 0x4001 2BFF 1KB Reserved
0x4001 2C00 - 0x4001 2FFF 1KB TIM1
0x4001 3000 - 0x4001 33FF 1KB SPI1
0x4001 3400 - 0x4001 37FF 1KB TIM8
0x4001 3800 - 0x4001 3BFF 1KB UART1
0x4001 3C00 - 0x4001 3FFF 1KB UART6
0x4001 4000 - 0x4001 5FFF 8KB Reserved
0x4001 6000 - 0x4001 63FF 1KB CACHE
0x4001 6400 - 0x4001 7FFF 7KB Reserved
0x4001 8000 - 0x4001 83FF 1KB SDIO
0x4001 8400 - 0x4001 FFFF 23KB Reserved
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0x4002 0000 - 0x4002 03FF 1KB DMA1
0x4002 0400 - 0x4002 07FF 1KB DMA2
0x4002 0800 - 0x4002 OFFF 2KB Reserved
0x4002 1000 - 0x4002 13FF 1KB RCC
0x4002 1400 - 0x4002 1FFF 3KB Reserved
0x4002 2000 - 0x4002 23FF 1KB Flash memory interface
0x4002 2400 - 0x4002 2FFF 3KB Reserved
0x4002 3000 - 0x4002 33FF 1KB CRC

AHB1 0x4002 3400 - 0x4002 7FFF 14KB Reserved
0x4002 8000 - 0x4002 9FFF 8KB Reserved
0x4002 A00O - 0x47FF FFFF ~64MB 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 - 0x4800 13FF 1KB GPIOE
0x5000 0000 - 0x5003 FFFF 16KB USB FS

AHB2 0x5006 0000 - 0x5006 03FF 1KB Reserved
0x5006 0800 - 0x5006 OBFF 1KB Reserved
0x6000 0000 - OX6FFF FFFF ~256MB Reserved
0x7000 0000 - Ox7FFF FFFF ~256MB Reserved
0x8000 0000 - Ox8FFF FFFF ~256MB Reserved

AHB3 0x9000 0000 - OX9FFF FFFF ~256MB Reserved
0xA000 0000 - 0xA000 OFFF 4KB FSMC
0xA000 1000 - 0xA000 13FF 1KB Reserved
0xA000 1000 - 0OXBFFF FFFF ~512MB 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

296610

[ 8. SIMEISAE ST

51.5 SIBRARE
10 LA\ R A R TR
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Ol

814593

51.6 {#EBEFER

{23 EN 47 W Sl

9. SIMMANEEE

VBAT

Je &
~ 5 I (40KHz YR %% »
2.0V-5.5V Y/@/ RTCURHLE )5
== % AT
4 Al o
N i) 5¥£ 2
S /0 51 [+ gn e Fotith i
P i (CPU, HF
! LRI
VDD VDD )
1/213/415 | [z
5x100nF w
+1x4.7yF ] 1/2/3/415 ==, g
s ] g
VDD
it VDDA |, J—
| (EPEN
10 nF + 1uF — ADC s
PLL%
VSSA

236518

51.7 BRRHFENR

G102 ER S R i O

& 10. RS
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lop_veat

TQ Vear .

— Vbpa

M. ERHERNER R

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

=T 7. BESM
x5 #id B/ME BAE Hhr
AN ERL B E (B35 Vopa A
Vpp - Vss -0.3 55
Vssa)®) Y
v 1E 5V 525 EirE B E @ Vss - 0.3 55
" LT B AL @) Ves-03 | Voo +0.3
| A Vool AN[F) A H 5| 2 T F e R 22 50 v
m
[Vssx — Vssl AN[F Bzt 5| 2 1) F e 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 HLA) @) 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
Inueny @@ | HSE [ty OSC_IN 3|1 LSE f¥) OSC_IN 31BN | 5 mA
lingpiny @@ FoAth 5] BN B ) +5 mA
2 lingeiny© BT 11O Anfs 5] L siE N i © 125 mA
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1. ERVFIITEEN, FTE EHIE (Voo Vopa) FlHEHL (Vss Vssa) 51 I AT4R 241425 41

#8 FL YR

2. MRS AR AUER S AT BT 1O Azl 5l S HIR — EANREAE S 5] A
LQFP $5 25 [ P A~ 3% 22 Y5 5| 0 TR 4
3. RIFVEN RS THRAT B E .
4. JXH VO LRIKERIEN, HiABEIRTHE AN R 2%/ EFVEA.
5. M VN> Vppa I, S/ ERENER; 24 VN < Vss B, S/ R EENER. A5

HEH Iy PNy -

6. A A FIRAFAEEN A, Shingeiny FIBRESE T RN B FEA
Ui (BRRHED RIZaXHE 2 A,

+= 9. BE4SM

e iR BRAH i<y
Tste fi A5, PN -45 ~ +150 °C
T R SR o
53 T{E%t
5.3.1 BRAIEERH
F10. BRAI{EEH
K2 28 &A% Bu/ME | BOKME | B4
HJRZE 5] 2 (PWR_CR 27728 i1 0 9
VOS[1:0] £z = 01
fuoik Py AHB I ‘ L1:0] f = 01)
HLUEZE T 3 (PWR_CR A7 221
0 144 | MHz
VOS[1:0] fi = 11)
froLks PR APB1 i A2 0 froLk
frcike WS APB2 IR i 0 frcLk
Vb bR TAEH & 2.0 55 Y]
LR TAEHE (R{EH ADC) 2.0 55
Vppa™M WIS Vpp A8 A \Y;
oo WERLHS 5 T1F U (7 ADC) T Yoo 25 | 55
BRI R FERL -40 85
T CHEE . Ta=85°C(2) o
A PRI Ta kel © 40 | 105

1. JUAE A RSN Vo A Vopa HERL, 76 L HURIERRAERII, Vop 1 Vopa 211

S RV 300 mV 5.
2. IR Ta BeflG, R Ty R Tomax(Z 04 5.1), W50V G Po Kl
3. TEBMRIITHEFERIORA T, U T) BT Tomae(Z 055 5.1), Ta WY HXAE

il .
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® 1. b fmm R E TR
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ViR ¥ %4 B/ME BXE Bpr
tvop Vwoo PTREE |1 _a7ec = uSIV
Voo R % 0
5.3.3 ARSI FEEHHREREE
TRPGHISERKIER 107 H PREEE T A Vpp fEHEHE T Il1EH .
= 12. RERE LB IRITHIESF
s b 24 A BAME | HRBE | BKE Bpr
PLS[3: 0]=0000( I 7H%) 1.82 Vv
PLS[3: 0]=0000( F F4) 1.71 v
PLS[3: 0]=0001( I FHi%) 2.12 v
PLS[3: 0]=0001(F %) 2.00 v
PLS[3: 0]=0010( I FH) 2.41 v
PLS[3: 0]=0010( F [4%) 2.30 v
PLS[3: 0]=0011( - FHIY) 2.71 Vv
PLS[3: 0]=0011( FI&i) 2.60 Vv
PLS[3: 0]=0100( I %) 3.01 Vv
AT R PLS[3: 0]=0100(F k&) 2.90 \
\ PLS[3: 0]=0101( I F}) 3.31 v
Vpvb G0 3% 1) e T -
‘ PLS[3: 0]=0101(F &) 3.19 v
i PLS[3: 0]=0110( F-FH%) 3.61 Vv
PLS[3: 0]=0110( F &) 3.49 v
PLS[3: 0]=0111( EFHiE) 3.91 Vv
PLS[3: 0]=0111( F &) 3.79 Vv
PLS[3: 0]=1000( I 7H%) 4.21 Vv
PLS[3: 0]=1000( F [4%) 4.09 Vv
PLS[3: 0]=1001( I 7H) 4.51 v
PLS[3: 0]=1001( FF4i) 4.39 Vv
PLS[3: 0]=1010(_ I 7}i) 4.81 v
PLS[3: 0]=1010( FF&#Y) 4.69 \Y
Vovonyst? PVD iR 110 mv
AR E T 1.63(M 1.66 1.68 \%
VpoRr,/PDR ;
oz B L ETHE 1.75 v
VpoRhys 2 PDR i3 90.9 mvV
Trstrempo? S FREERS [A] 0.61 ms
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1. P R VE B ORIE 2 NI EUE Veor /PR -
2. B RIE, AEA .

G AR AN AB EH M E (POR H42) B A 2 5 AR i I 5 — & A5 460 i3

534 AENSREE
TR B HUR KIS 1051 HOIFRBEEE TR Voo (R F IR -

*13. REMSREEE

Va2 S5 A4 B/AME | BB | BKE i:KivA
VREFINT WEZRHEE -40°C < Ta < +105°C 1.2 \Y;
M NS IR R,
TS_vrefint 17.1 HS

ADC HIRALRT 7]

1. B AR AR 1] R BT P i) 22 OB 2

5.3.5 {tEHREFYE

HLHFEE Z IS BN RS 1R, RLESEME R AR TR L. R, /0 5
IR PRI B . ARSI /O IR AL e . R AE A7t v 2 B DAk
(ENINENEES

AT g R IS AT BT R AT AR I R, AR AERAT — BRI .

B KH R iHE
CeE S aIE TS

« BT RO 51 A TN, RS — AP E—Vpp 8 Ves (L 113R).

o FTA RSN TR HARAS, BRIAERE LA .

o [NAFAFAk A5 (0 U5 1) B[] S B fucik MIAIE (0 ~ 24 MHz By 0 DMEFF R, 24 ~ 48
MHz iy 1 ANERFJEH, 48 ~ 72 MHz [’ 2 MEFRFFEHA, 72 ~ 96 MHz B 3 M4
FiEA, 96 ~ 120 MHz B 4 ANERFE I, 120 ~ 144 MHz B2 5 NSRRI ).

s FBATIWIIEE R . LRI : frcik = fHolk o

Er A TR L AR E M A A B RS MZATIRE .

%14, F A5, FAGTARMNBE, R 1091 K BLRIE T Voo st Tl
B

14, BITRA T RBEFUHFE, BURLERBMAR flash HIE1T

i ¥ A freix il LA
fERERTA SR (@ RHEFTA SN
144MHz ~ 43.91 ~21.48
120MHz ~35.07 ~18.34
Iop BATHGU R I EER f gt AR @ 96MHz 26.23 15.2 mA
72MHz 20.52 12.19
48MHz 14.71 9.13
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Friass ¥ Vg0 freix HEE T L: XA
fEREFTA MR RAFTAEIE
36MHz 11.76 7.58
Iop BATHUT LR Rt | A @) 24MHz 6.158 1.544 mA
8MHz 2.176 0.962
1. BAMERTE Ta =25°C TIAIS 2], BRZEE PR, AR L,
2. AN BRA 8MHZ, 24 fuck > 8MHz i JE A PLL.
#F 15, BERIR TRV B BRIEFE, BUBLIENRBMNALE flash 3t RAM HIE1T
viin=3 B8 M frcix il BAr
EReFTE SME @ Pzl P8
144MHz ~ 3252 ~14.96
120MHz ~27.65 ~12.96
96MHz 22.41 10.92
oo | BEIRBIR FIOMLRIHII]  ShaRmTEE @ 72MHz 1757 8.96 mA
48MHz 12.68 6.96
36MHz 10.29 5.95
24MHz 3.806 1.558
8MHz 1.83 0.958

1. WARUERTE Ta = 25°C NIl 3. LR
fiREAN N ZEAF I
2. HMBI B 8MHzZ, Y4 fucik > 8 MHz I j5 ] PLL.

% 16. EHAFHIER TH RS KB RIERE (D

I

G EEH, Z£4 P PL Voomax F1PA fuclkmax

BRXME
=) SH W M BAr
Ta=25°C
N . NN UNEZIN o
PSR U LR FELIR 100
I VDD=3.3V
DD
" . AL EHEANFHUR L, A
AU RS FRLIR 0.4 M
VDD=3.3V
i R IR S 2 A RTC AT DRSS,
Ipp_vBaT e DX I A B LR 0.2
VDDNBAT=3-3V

1. /O IR I N o
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9
8
7
6
5
4
3
2
1
0
TA =-40°C TA =25°C TA=70°C TA =105°C
— U A L R
12. AR TR BBV R EFEAE Voo = 3.3V R S5IRERIFILL
BRI RIERE
MCU At Fik 545 -

« FTAR 1O 51 I#ERAL TH B, RS — NS B E—Vpp B Ves (L H1#K)-

o FTA RIAMEEAL TR HRAS, BRAERE AL .

o INTEAF G AR AT I I ) P 5 fyoik HOBIER (0 ~ 24 MHz Iy O NEEFFA I, 24 ~ 48
MHz iy 1 ANSERFE I, 48 ~ 72 MHz By 2 MEFREEHA, 72 ~ 96 MHz B 3 4%
R, 96 ~ 120 MHz B2y 4 NEERFEI, 120 ~ 144 MHz By 5 A4 R5 ).

o FREEIREEA Vop i H B 26 1F 51 T 10.

o FRATUIThAEF I . I a MRS : fecikt = frolk e

Er A5A TR e L AR R B AT A S B M AT IR E .

R RSN
PO ELAIRL L UR R 51 T2 17,MCU 0 Lkl F

« BT 1O SIERAE TA AR, JRERZE— AT E—Vpp 5 Vss (L 11#).
o« A RSN TR IR, BRARRS 3 BB .
o O R A BUE R I R AT AR T S AR
— KU S B R B
- HUUFJE — A AL B
o HEREZA Vop AR R AFSI T4 100
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& 17. AEIMERBRIRIERE (Y

WES 2CHER | uy WS L T
T R
TIM2 0.098 GPIOA 0.045
TIM3 0.062 GPIOB 0.046
TIM4 0.055 GPIOC 0.052
SPI2 0.133 GPIOD 0.046
APB1 UART2 0.077 mA APB2 ADC1 0.051 mA
UART3 0.078 ADC2 0.052
12C1 0.132 TIM1 0.121
12C2 0.134 SPI1 0.122
usB 0.058 UART1 0.078
CAN 0.033

1. fucik = 96MHz, fapgt = fcik/2, faps2 = fiok, FEANFMRI TS 40 2R BN BRIME -

5.3.6 SMEBRTENELFE

R B SMEBIRSH IR = A AR S MR B o
R R 2 MR P — B S B B SIS, BRISEIG P i e P A3

TAEZA
#F 18. EIRIMNEBA PR SR
e 2H M B/ME HAUE BAE XA
fHse_ext F P 4R e ATz (D 2 8 24 MHz
Vhsen OSC_IN i N\ 5] i &y T B [ 0.7Vop Vob \4
VhseL OSC_IN #y N\ 5| I B~ B e Vss 0.3Vpp \Y
tw(Hse) OSC_IN ek fik iy ey 16 ns
tr(Hse) OSC_IN _EF-fm i) 20 ns
tinse) OSC_IN TR 1] (D 20 ns
Cin(HsE) OSC_IN # ANz g1 (D 5 pF
DuCyusk) geala 45 55 %
I OSC_IN #i A\ JF HIi Vss £ ViNn = Vpp +1 WA

1. BB RIE, AELE il

R BS5MEBIRSH IR~ A RIESM B A B o
At (R S SR AP — MR ST B JSINAS , FREEI AN L i A A3

TAEAT
& 19. IRIEIMNEBA PETEheEE
e BH & B/ME WAE BXE Ber
fLsE_ext FH P A e g (D 16 32.768 200 KHz
ViseH OSC_IN i A\ 5] il H Pl 0.7Vbp Voo \
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e 2% %4 B/ME HRIE BAE Bpr
ViseL OSC_IN %\ 5 JEMIG B~ o & Vss 0.3Vpp \
tw(LsE) OSC_IN s AR ey 15259 ns
trLse) OSC_IN L7t i) () 1 ns
trLse) OSC_IN B fyr i) () 1 ns
Cin(LSE) OSC_'N iﬁj)\ﬁ'?ﬁh ™ 5 pF
DuCy(LSE> IE?HZ 50 %
||_ OSC_'N i—ﬁﬁ)\{% Egiﬁ VSS < V|N < VDD 0.03 pA
1. R THRUE, AFEA =l
A
VHSEH
90% )
| | | |
10% | 3 | | | |
|
VHSEL ' B g ‘ | ‘ -
r [ [ [ I tw W T
t(HSE),H ‘ ‘ i t(HSE) :. ‘t (HSE) | tw(HSE)
[ [ ‘ ‘
- THSE >
; I
G e HSE_ext |OSC_IN T
UL -
13. JNER IR B IR A 32 AR BT PR B
A
VLSEH | - - — _ _
e il e R e e
| | |
10% -~~~ fii—-———~ ! ! !
ViseL -~ 11 L ¥ ' !
L [ L | | | >
tr(LsE)J‘:—H +:—:¢tf(LSE) : :<—>: tw(LSE) :<—>: tw(LSE) t
:47 TLse 4*
— ‘ flse o |OSC32_IN I
ARSI X T
14. SMERIR IR B iR B9 32 TR BT P B
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£ A — 1 R PR E ISR AR = 4 U SRS ET o

ANl (HSE) T LAME T —A> 2 ~ 24MHz (1 5 1A/ i 2 385 R 25 W R PO R 3 27 A o A
T s S SR T R R A1 i A T AR, I SR A R A A B i 45
R FERIFHT, ERATAN G AL AL BUR T RE B SEUT IR 2RI S, LAVRC N 2R A
Z AR E T ] AR AR SR VR S (e, B MRS, 1 AR I A
JH.

% 20. HSE 2 ~ 24MHz #R3% 38451 (D@

5 28 &M B/ME WS BXE L XA
fosc N PR s A 2 8 24 MHz
Re S L BE 1000 kQ

Cui/ SRR A 3 i A R R [ A
Rs = 30Q 30 pF
Co® HFATTEPT (Rs)™
Vpp = 3.3V
[P HSE 3Rz} it VN = Vss 1 mA
30pF 13k
Om PR HEIEE P =k 25 mA/V
tsu(nse) J& Bl 1] Vpp &FE 1] 2 ms
1. IR AR IR S5 A A P R A R R 4

HZRE VRS, AL Al

. XFF Cuy 1 Cros EEVURE TR Dy N T i e i ) (S 2R N)5pF ~ 25pF 2 [d]

MRS A S, JFBRETT & EOR MR BOE RS . 8% CLy M Co ARAMFZH. #ik
g T8 LA CLy Al Co KR AT G 48 B A I S 8. fE$F CLy M1 Crp I, PCB
A MCU 5l A G %5 [BAE N (AT LUIS HBIE 5 115 PCB B B 4% 10pF filiit).

- AAXTEMRR RE FUEAE,  RENS AT DLy S A2 W1 PRI T AP I i A2 1 ) R i DR

ORI T 7 A AR Rl B 2R A AR A AR T AR . B, AR MCU S B IR 5 55 )
MRARAFIT, Bt F 2 S HE it X,

- tsunsey REBNN A, SR AEARERE HSE JFaalE, B 243 275 7E 1) 8MHz #ik3%1X B

18] o XA EUELRE AR — M ARAER) S A PR LIRS 3, e mT RE DR i 1A 1 3 e B AN [ T
ALK .

R T RS

1 9IR &%

E fhse

ZHFHIH R=510KQ R, =5100

860676

[E 15. £/ 8MHz @R Hy R R A
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£ A— 1 R PEEIETRE L K RESD BT S

R SN Eh (LSE) wf LA — A 32.768KHz (¥4 /B E i IR S M B IR % 4 7 2 . AR
b T s MRS B B T I R A R MR SN T AR A, SR G R R 15 30 1) 4
Fo FERIHH, TR A B F 2 D AUR AT BE R SET ARG A5 I 1R, DA Ok RS
N ERE R ] . AR AR EIREE I TR S5 (P, B3, KEIESE), 1B & UIAHR AR
J e (B X BLRE B SO IR AR R TAT T U YR R ) VE R X T Cu M Cos
WS B E Y 5pF ~ 15pF Z I & AR, FEREMT &2k 1) AR E0E RS . 8
W Cu M Co HAMFAZSHE. ARG REE L Cuy M Clo WIHATH &4 A
24 A CL T aIHE: CL=Cpy xCra/ (Cpq + Ci2) + Cetray» ' Catray /251l
(LA F1 PCB #E PCB AH G, ERSAME RN T 2pF ~ 7pF (], B Jy 1 i
G H CLq M1 Clo HIFCKAE (15pF), SREFNER WS A AE AL CL < 7pF RIiERES, ANREMH
F i 25 9 12.5pF IEIR#S . Bilan: aniRik$E 7 — M CL = 6pF iR H.
Cstray = 2pF, M CL4=Clo= 8pF.

% 21. LSE #i5%3845 14 (fLse=32.768KHz)("

= 2% %4 B/ME HEUE BAHE By
Rr PA T S 1t FiL B 5000 kQ
Ciy FEVLA A B L 550 R SR AR
Rs = 30k 15 pF
C @ FATIHIT (Rs)®
Voo = 3.3V, Viy =
I, LSE IRz o " 14 uA
Vss
Om PR s s 5 5 uANV
tsuse) @ Ja Bl ] Rs = 30k 3 S

1. MGV, AEA K.

2. ZWARREM L7 e B RES BK .

3. EHHRAR/D RS EM SR EIRY % (W MSIV-TIN 32.768KHz), #] LI b HL L #E.
TEE T & RIS R

4. tsunse) /&R BB, JENEAHERE HSE FFaaill &, B EMFERE N 8MHz k%X B
B8] o JX AN BB TE— AR 1) dn A PR 2% EIN A3 2, & nT R DA b R 7 A A R
BAELK

SR T
B R

T~ Cu
a [ R 0SC32_IN fLsE
/
I N D ’
'l % | 32.768KHz =Rr | i
RS | R * el
SN
NN - L osc3z_out
CL2

112577

& 16. ¥ 32.768KHz S fy8a%l &
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5.3.7 PIEBRTHHIRTFIE
AR R S BRI SRR PR 06 P R 4 2B P TR SR PR R A 3

BRI (HSI) &%
#* 22. HSI 55845 (V@

i ¥ M BAME WARE BXE Bpr

frsi A 48 MHz
ACChg HSI 1% 3% %% 1R FE Ta = -40°C~ 105°C -6 6 %
ACCyg HSI i35 % Bk B Ta =-10°C~ 50°C -3 3 %
ACCyg HSI 3% #5 1k Ta=0°C~ 70°C -1 1 %
ACCyg HSI 3% #& 1k Ta=25 -1 1 %
tsucnsi) HSI 4k 5 % 5 Bh i ] 10 us
Ipp(Hst) HSI #R % 25 i€ 200 uA

1. Vpp = 3.3V, Ta=-40°C~ 105°C, BRaAFAFHIBIH.
2. HBEHRIE, 7R A

{REREB (LSI) #R5%2%
% 23. LS| s a4t (D
Ciaes 2% At B/ME WEME BAHE L TA
fisi® kS 31 40 75 KHz
tsucLsn @ LSI #ik % 4% 5 Bl [A] 1 us
loos)y® LS| #fRk7 %% DhkE 1.1 1.7 HA

1. Vpp = 3.3V, Ta =-40°C~ 105°C, [&IEREMITE0H .
2. HZEETEBH, AEA .
3. HEIHEIE, AR RIER .

METh AR REE AR 8]
A BRI 1) R E A S B HS| O B R BRI e S A 24
PR AT

o AFPLERHUE R EE R R
o FEEMRABIS: I B 2t N I RASE ST B £ FH D B
JITAT FRY I 18] At FH PS5 B A P Pl T R 508 ) AR 2 AR A5 21

& 24, {RINFEAE A REZRT (8]

" BH &4 Bkt s
twusteep" I R A =2, P i 18 HSI #z 35 25 B b nde it 4.2 .
twustop " LR R HSI RS SR BT < 2us | 125 H
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s ¥ KA BXE Bfr
HSI 5% 30 S g < 2us
twusTosy NASFATLASE = o P WA 28 MG P A g R B[] 230 us
< 30us
1. PR ] () 000 5 A PR B A R 46 22 P AR P S — 2% B 4
5.3.8 PLL %%
T ERA )2 EOE A8 A5 I B AN A a8 AR SR A
% 25. PLL 4%
5 ¥ B/AME JRUE BXE BApr
. PLL 4 AHfgh ) 2 24 MHz
P PLL NI i 2 40 60 %
fpLL_out PLL fi St H i b 40 200 MHz
tLock PLL #AH S 8] 100 us

1. BB RIE,
2. FHEERMMIERKAFEIREL WTRYE PLL S SRS fou_our AT VA

.

5.3.9
INEEZE

AL

Frfifsatee

BRARRE AU, PR ESHURAE Ta = - 40°C~ 105°C 551,

® 26. INTRRiEERYTIE

wE S8 %A B/ME ARG BAE By
torog CEASIE T Ta =-40°C~ 125°C us
terase T (512K 747) #EBR I TH] Ta =-40°C~ 125°C ms
tve B PEBR I [A] Ta = -40°C~ 125°C ms
PR, fuok =
5 mA
72MHz
g*ﬁﬁ’ fHCLK = A
Ipo £ E LR 72MHz m
BRI, fuowk =
mA
72MHz
Vorog ik 3.3 \Y;
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wE E 2 *AF B/ME JRfE BRME L: XivA
Fir (85 Ta = - 40°C~ 85°C(E% A 6)
NEND 10 T
V€44 Ta =-40°C~ 105°C(B% A 7)
Ta =85°C i, 1000 RIS @ 2 )5 30
trer BIARAEWIBR| Ta =105°C, 1000 iEE W@ > 5 10 &
Ta=55°C, 1 ks OO 2 )5 20

(ST

H, AEAEP IR

2. DA R A AN L N AT

5.3.10 EMC %4
PR DA A2 7 i (R 25 6 PP I il PR AT 0 A

TheeM: EMS (B pEatiE)

B AT AN EA P N R I GRS 1/O i R 2 S LED), AaRE S At i 2 Fd B g T

MERF A%, LED NERER T AR 774 .

o F5 L (ESD)(LE AU ) IR BT 5 B E B AR Th e A R . XN

R4 IEC1000-4-2 Frifk o

« FTB: 7 Vpp fl Vgs it —A 100 pF ) H 25 it i — AN E A% B A ke B (O 1) A0
X

i) B A DhREVERR % o

O P ZALAT DU R SRR IR A .
MRS RIN T F R RRIETREIL P E XA EMS Rl A1 R EEAT I

< 28. EMS $%

AMIRFF £ IEC1000-4-4 FRifE o

Zincs ¥ FA FIRE
E VDD *ﬂ VSS st 100pF
) Vpp=3.3V,Ta=+25°C, fcik =
Verr PRI S Bl Res 2A
o 48MHz. 4 IEC1000-4-4
R R AR K R FE AR R

BT AT SRR A LB S R 7 Y B
{E S IRGIAT EMC [ITPRAIRAL, 7R MO FR B R AT 10 IR, ST 1
EMGC i 15 FH P B2 AL PR B R

B, SRR PR ESEAT EMC (AL, 3347 5 EMC A1 X MAEIIR.

REEIL

B TR PP AV S R P B R R R,
© WERORRORE R i HEs

« RAMIELL

o KHEHCRRERIR (P 2542 35 oe)
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IERTEY RS

IRZH LR (AN AR PP v s R ), wT LB N TH7E NRST _E5IA—4

{1192 SRS o1 B ] T w1\ 5= S B 3¢ 0 (S R T 2T

FE3EAT ESD IUBUNS, T LASEEE H N 225K (00 L s B e O B, 29 I B A s R 1

W7, AR N R BAB 1R A AN AT SR

5.3.11 X JmRAE (BSERM)

T =AAFKIR (ESD, LU), AR E IR E, 6 A7 o 2 It DL E e

LB T T R e

RHFLIFE (ESD)

F TR (N IR AR Rk R 5 TR — B0 JE — AN G K Rk o) Tt 0 2 B A5 ik FR) B AT 51 B
FES BN SR LS AR (B i x(n+1) BtEFIE). ZXANHKE

A114/C101 brifE.

RSt

DS_MM32F103xx_o_Ver1.18

N T PEREBMERE, & EAE 6 MREdh EHEAT 2 TN S AR B

o ARG, SR AU IR At k.

o RN HHAIATECE R 17O S EE N R .

XRG4 EIAJJESD78A £E fi Ha iR A2 Bl bR v

4 JESD22-

5 ZH %M HKE BAE Bpr
. Ta = +25°C, #&
VEsb(HaM) LGN ON Ly it)) 6000
JESD22-A114 V
. i B Ta =+25°C, &
VEsp(com) FREE R R (PR IR AR Y 500
JESD22-C101
, Ta =+25°C, fi&
Iy AR (Latch-up current) 200 mA

JESD78A

5.3.12 1/0 ¥mO%F4

03 DN ek 5
BRAEREM B, TFRIVH M SEREER 7THXFNESR . Frar /O w1482 Hie s
CMOS.
7 30. 1/0 B854
5 ¥, M B/ME HAE BAE XA
ViLgrinron NG HL R CMOS 3 [ -0.5 0.35Vpp Y
Vingziir by N o H P H CMOS 31 | 0.65Vpp Vpp+0.5 Y%
Vhys /O iyt 2 e 2% Hi R i (D 500 700 800 mvV
lig N I @ +1 HA
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=2 E 2 &A% B/ME HEE BAE
Rpy 95 b mpe Vin=Vss 30 50 100 kQ
Rep 99 N R R R Vin=Vop 30 50 100 kQ
Co I/O 5] I & 5 pF

1. Bt R fh A B TT IS BT IR AR LR . 4R VMRS, R il

2. WIRAEARAR 5| A I ) R, DU M vl A e T B KA

3. bF AN hir B BER T A — N R B RE R B — AN AT R PMOS/NMOS SEFL, XA
PMOS/NMOS F 5 HLBHAR /N (2915 10%).

FrA 110 ¥ 1 #/2 CMOS #4y (ARRMAICE), BENIRREHSE T Z2580™ 1 CMOS T

-

Py
« X T Vin:

— {fifl CMOS #§1k
° Xﬂ'ﬂ: V||_:

- {#i] CMOS %514k

i SRR ER R

GPIOGHE H % N i i 1) 7T LA W sl ) 23 £20mA HLf .

FEF PRI AR, 17O BRI H 0 IR SR Bl FLIR AN REEEIE 5,277 45 Hh P 246 %5 B KA i 1«

T4 10 i A Vpp E3REUAIHIFLAAT, i MCU 7£ Vpp EIREURIR KB /T B, A
Rl i 456t fpe KA . v -

 FTA 1O i IR M Vss BT H I BFEAT, fink- MCU 7E Vss B3 H BRI 1T
T, AReE I daxt i KBUE M Ivss

M E
BRAEREAIVLIA, R 1S HO 8 A BEIR A Vop i R RF A 38 700 26 A 15 2
FirA 1) 1/O i 1 #2 He 2 CMOS 1.

7 31, ML ERE

s ¥ %AF B/ME BAE i:-X 2
AR, 2 8 ANSIMFEN | CMOS #iH, lo = +8mA
Vo (M 0.4 \Y
e FLE 2.7V< Vpp < 3.6V
WS, X 8 ANSIHIFR S | CMOS S5, 1o = +8mA
Vou® 2.4 \%
Hj Eﬂiﬁ 2V< VDD < 5.5V
EHAGESE, 2 8 N5l EEI B IR lo = +20mA
VoL (W3 1.3 \Y
LR 2.7V< Vpp < 3.6V
B RS, 2 8 AN I F B lo = +20mA
Vou@®) Vpp-0.4 \Y;
H R 2.7V< Vpp < 3.6V
i AGEESE, 24 8 AN T I E I lo = +6mA
Vo @® 0.4 \%
e HEL R 2V< Vpp < 2.7V
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iinea S A BAME B By
%EH%EEA%Z’ % 8/|\§IE£I]|EHTJ‘¢@ ||O=+6mA
Vor @) Vpp-0.4 \Y
Hi LA 2V< Vpp < 2.7V

& 32. AL

1. R B Lo AR 2GR h 45 th I 480 B RBUE A, R Lo MR (T

/0 BN ) ASREHET Ivss

2. R Lo LAl

SFA8

[RE=Sy

1/O JEANg 61| JA1) ASRERE T vop -
3. ML VEEH, RAELE R,

BN R
A N e SR 1 5 SORVER(E 20 E P A TR 32443
BRI, 2 325 th (11 24 B F BRI P A Pl PR 422 700 2 PRI LA 1.

e (V)

WAER 2 H A R RBUEE, [ lo MLEAT (T

MODEX[1: 0]
5 2¥ A B/ME BAE AT
REE
o C|_=50pF,
00 fmax(IO)out R @ 2 MHz
Vpp=2V~3.6V
iyt v A HL S C_=50pF,
00 tr10)out X 125 ns
TR [A] Vpp=2V~3.6V
Hr R E = P C_=50pF,
00 traoyout X 125 ns
J:}{'Hrj‘l‘ﬂ VDD=2V~3.6V
— C|_=50pF,
10 fmax(IO)out R @ 20 MHz
Vpp=2V~3.6V
iy e v AP C_=50pF,
10 tr1o)out X 25 ns
TR A] Vpp=2V~3.6V
R E = P C_=50pF,
10 tr1o)yout X 25 ns
J:}{'Hrj‘l‘ﬂ VDD=2V~3.6V
C_=30pF,
1" fmax(IO)out E%j(}/}ﬁ$ @ - P 50 MHz
Vpp=2.7V~3.6V
C_=50pF,
11 fmax(i0yout KR @ L 30 MHz
Vpp=2.7V~3.6V
C.=50pF,
1" fmax(IO)out %ﬁ5ﬁ$ O 20 MHz
Vpp=2V~2.7V
iy tH v AT CL=30pF,
1 trioyout o S ns
TR T Vpp=2.7V~3.6V
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MODEx[1: 0
0l viin=) B2 #M B/ME BAME Hhr
M E
B R AR C.=50pF,
1 traoyout ot 8 ns
NP ] Vpp=2.7V~3.6V
AR C_=50pF,
11 tf<|o)0ut \ 12 ns
T BR (] Vpp=2V~2.7V
KR SR C.=30pF,
11 tr(ioyout \ S ns
TV 1] Vpp=2.7V~3.6V
AR R P C.=50pF,
1 tr(IO)out \ 8 ns
LT A Vpp=2.7V~3.6V
R E S P C_=50pF,
11 tr(IO)out ‘ 12 ns
TRt Vop=2V~2.7V
texrion EXTI $2 il #4500 2 10 ns
AN S B ik v v
1. 1/O i I A LUl MODEX[1: 0] il & . WA A 5% T M4 % GPIO i
fic & A7 A U B .
2. R HRIEE 17952 Lo
3. HAHRIE, AEA R .
90% 10%
| |
| |
| |
| |
o |
YNt . :
é%%sz ;Ei%i E; () F) [: | | |

tr (10)out :<—>: i b (10)out

|
|
e T >

WS ((tr + tf) < 2/3)T, - H 525 L& (45 ~ 55%)
M IRONS0pFIT, TR B K.

868304

17. BN AR E X
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5.3.13 NRST 3|45t
NRST 5| s NIksh 8 ] CMOS L&, 'Ci%EH: 7 — MABEWT A EF7 B, Rpy.
B ARSI, 250 S 8O 08 PR R B AT Vpp At il TR 75 & 38 7RIS 21531,

%< 33. NRST 3| B4 14

iinss 2 A B/ME HAE BAE AL
Vienrst) FANKHP R 0.5 0.8 v
Vinngrsn) (! NRST #i A\ & HLF HLUE 2 Voo
NRST Jiti 25 i = 4 FELUE IR
Vhys(NRST) ) 0.2Vpp \Y
pliid
Rey 55 EREXORI @ Vin = Vss 15 kQ
Vengrsn) (! NRST #y N\ 3 ik 100 ns
Vnenrst) ) NRST 4\ AR ik 300 ns
1. BHBTHRIE, ATEAF= IR,
2. Br AR AN IR R R AN TSGR PMOS SEEL. X4~ PMOS/NMOS
FERHTHLFHAR /N (2015 10%).
SN BB | oem s < Voo
Ve \\\
/’ \ R
/ \NRST® ;TQ i AR
(! 01uF 1
\ ]
\‘\ _T_ T /
\ = = /!
\\\ ’,

Comme-

368560

18. EiL Y NRST 3| MR

1. AW T k& AR

2. P ZRIIE NRST 51 RIS BLAZ BERS I T-38 331 41 H I 85K ViinksT) BAF S 75 01 MCU
AR IR AL

5.3.14 TIM ER 284514

TR IS HR BRI

A3 XA N R DR S1 I (i th LB B 3R MR B PWM Jantht) (s PEVERS, 2
H/NT5.3.12.
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s b 2 %M B/ME BAME HAL
tres(TIM) TE I 45 23 FF S [i] 1 trimxcLi
tres(TlM) TE IS 38 43 S 1] frimxcLk =96MHz 104 ns

¢ CH1 & CH4 eI} 884t 0 frimxcLk/2 Miz
EXT
%Epfjﬁ% fTIMxCLK=96M Hz 0 24
Resmim TE W48 7 PR 16 7.
) kR T AR BT, 16 7 1 65536 trimxcLk
COUNTER
T i e B B frimeLk=96MHz 0.0104 682 uS
o 65536 x65536 trimxcLk
tmax_counT TR RE AT ; 9oMH 47 S
TIMXCLK= z .

1. TIMx 22— MEHRZRR, £F TIM1 ~ TIM4.,

5.3.15 EFE#ENO
12C

BRARRFHI U, 3R 3581t 1S B2 A BT, frouks HE AT Vpp fHEHL LI

AR

ek 10/

12C B 5 A FrAE 12C ISP, (HA W FERE|: SDA f1 SCL A% ‘EH’ 151, MicE

NITIRA IS, 25T Vop Z B PMOS S 5< H, (BARAFAE.

12C R8T 3K 35, A RN ZHIIEES| I (SDA A1 SCL) Mk EENR, 20/

1 5.3.12,
% 35. 12C #O4%FME
PRk 12C Bog 12c V@

G 2% B/ME BRE B/ME BARE Rl
tw(scLL) SCL & i ] 4.7 1.3 us
tu(soLr) SCL bl ] 4.0 0.6 us
tsu(soa) SDA 7 i) 250 100 s
th(spa) SDA Hifis R4 It 1] 0® 0® 900 ns

tr(spa) tresoL) SDA Fi1 SCL _F7FH[a] 1000 2.0+0.1C, 300 ns
tispa) ti(spL) SDA F1 SCL KB [a] 300 300 ns
th(sTa) TF UG 2% A RAF I ] 4.0 0.6 us
tsu(sTa) HETFUA AR L [A] 4.7 0.6 us
tsusto) (eSSl 4.0 0.6 us
bosrosTa 15 12 TP UG SR AR IR S "7 . "
B (2R IN)
Co B BRI SR 400 400 pF

1. HETHRIUE, AEA= A,
2. R BIFRHERE L 12C i RIE, fociks LUK T 3MHz. ik BPRIERE L 12C 15K
b@ﬁﬁ, fpc|_|(1 ‘JZ‘Zﬁj(:,F‘ 12MHz.
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3. WRARERFK SCL 55 (AR T I a], 00 575305 2 TP 4R SR I e R AR 4 i ]
4. N T SCL PR AE LHIXE, £ MCU N ELZi{#IE SDA 155 %/ 300nS

HI AR TR (1]
Voo Vop
| il
4.7KQ % 47KQE
1
VAVAVAVAVAVAVA {] SDA
[2CH 2k 1
WM [:I SCL
BRI %A
VAR, EF: Yas 777/7 \P/
|
,/ | - - tsu(STA) & AR/ E-gax
|
on 1 O Y/
tf(SDA) > >« tr(SDA) » '« tsu(sDA) | T .
i : T [ : : 11 2 i :‘M—N‘ tsu(STA:STO)
| |
<« th(sTA) w<—>‘.tw(sc+<u: »—a-tn(sD) o
| | |
\ | | | ,,\—/\/_:7
|
tw(SCKH)‘ﬁ—P: tr(sch 4 %tf(scm —»—-tsu(STO)

130244

19. 12C B FE RN E B a8 (1

1. W& B E T CMOS Hi+F: 0.3Vpp 1 0.7Vpp.

SPI #EO454E
BRAEAR BB, % 3651 HIZ MO AE FI PRI, focuix S Vpp A HLHUE 245 4% 1010
SRR,

Bk N S FHThAE S (NSS. SCK. MOSI. MISO) FI s, 2 /M 5.3.12.
2 36. SPI 451 (D

incs 2H - Jis B/MA BAE Bhr

fsek 1te(sck) SPI i ghAfi T 0 36 MHz

fsck 1/te(sck) SPI B iz A 0 18 MHz
tr(sck) SPI B LRI B ] fE % C=30pF 8 ns
ti(sck) SPI B AR B A fE % C=30pF 8 ns
tsunss) @ NSS # 7 (| N Atpeik ns
th(nss) (@ NSS {REFI [A] N5 73 ns
tucsorsn @ SCK 2 it 1] FHA, feck= 36MHz, 50 60 i,

TR H = 4
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e 2% &4 BME BAE Bifr
tw(scky) @ SCK i [a] EPLL o= 36MHz: 50 60 ns
T RE = 4
tsusn @ A E T PN AT N 1 ns
th(sn @ HHE S N AR KRN T8 AR 3 ns
M, fpck= 36MHz, 0 55
taso) @@ Hctte i Uy 1] I 7] TR E = 4
MAER, focik= 24MHz Mpcik
tais(s0) @ K i o 27 1B ) M 10
tyso) @M F i H A A T M (FREILIE 2 )R) 25 ns
tymoy @ HoHE i H A R TR FHEA (HREILIEZR) 3
th(so) @ S R /‘{\ﬁfﬁ (@ﬁéniﬂ?%:z)é) 25
thmo) @ R (FREAIFZ)G) 4

1. HEREIHER I, AR P,
2. S/ IMEAR TR WK A 0 B N TR, R KB AR T 3R AS K ) B KIS )
3. fe/IME RN IR A (5 /N TR, B KA R AR K £ BT v BHLAS B0 5 KR 1]

NSS inputx

tsu(nss) ‘ tc(sck) ———» . th(NSS)%—ﬁi
= [cPHA=0 1 J | m
3| cPoL=0— “ ~ | : |
£ tW(SCKH) |, ! ‘ i ‘ |
5 CPHA=0 _ tw(sck) | | | I | ‘
o |CPOL=1 | \ / f\_ [
| v twsoﬂ—»i ih}s 0) ) L trser) ‘td|s(30)
taso) e——» | ‘ ! o tisck) |
MISO /T \ - ‘ |
OUTPUT { | MSBOUT ) BIT6 OUT LSB OUT >>
tsu(siy—+
MOS| ><><><><><><>O< | MSBIN >< BIT1 IN >< LSB IN ><><><><><X><>(
INPUT : B
:& th(siy »

[# 20. SPI B FE-M1EF1 CPHA = 0
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NSS input

A4

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

| E ! . !
CPHA=1 . f '\—/—\L / \!
CPOL=0 : 3 /! N !

|
'tW(SCKH) — ' I
I
I

SCK input

CPHA =1 W(SCKL I - i '\
cPoL=1 | \—%—U \ i
1 | . : I|

th(so) a-—»‘ fea 1!

-
=
»
f

|

/! tdis(so)

'(\)’”US%UT4<:>< MSE OUT >< BIT6 OUT >< LSB OUT

>._

! |
tsu(si u—»wth(& ) —>

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

429658

& 21. SPI B FFE-MERF1 CPHA = 1(1)

1. W& S EE T CMOS Hi+F: 0.3Vpp 1 0.7Vpp-
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High
NSS input -
|
| — tc(SCK)—M‘
<| CPOL =0 : : ‘ : _ 7: :
3 : | | : | [ :
4 |
& CPHA =0 m : - —W
CPOL = 1 ) : : J .
Lo [ : [ [ :
o | | | : |
CPHA =1 ! N | |
< | CPOL =0 : : : - : |
iél : : | : | : :
—
S| CPHA =1 m ‘ ‘ \
CPOL =1 ‘ ! ! ! \—/
I Itw (SCKH) \ tr (SCK)
tsu(MI) :4—% :tW (SCKL):<—>¥ : ‘ : t (SCK)
‘ | | |
MISO \ | MSBIN T
INPUT | BIT6 IN LSB IN
A T
<+ th(M|>+] :
gng',UT MSB OUTE >< BIT1 OUT : >< LSB OUT
tv(Mo) 4P th(MO Yt P
22. SPI BfFFE-E#EN (Y
1. MEAKET CMOS #HF: 0.3Vpp 1 0.7Vpp.
USB %1%
< 37. USB B xhETE]
i 23 BXE Az
tstart V) USB itk # Ja 2l [i] 1 us
1. R THRIE, AFEA =
% 38. USB Ei4Ht
Vi SR %4 B/ME O | BKE D 8-
LN
Voo USB #fErRE @ 3.0® 3.6
Vo FE N RBUE I(USBDP, USBDM) 0.2 v
Vew™® E AL AL Vp, TEH 0.8 25
Vge® ARSI 1.3 2
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Ziinss 25 &M BAME D | BKE D L XA
i H AP

Vou A R I T 1.5k2 (¥ R, #:% 3.6V ® 0.3 v

Von AN HH e e T 15kQ ] R, %% Ves © 2.8 3.6

1. BT I R B A DA % it L 2 g

2. NT 5 USB 2.0 &S MIEFE%, USBDP(D+) 5l CL N E—4 1.5 kQ HH
& Vpp, MBILTHEHIME.

3. AP IESH USB ThRETT LATE 2.7 V 13 BIfRIE, MARTE 2.7V ~ 3.6 V HUEJEH T[4
S H AR

4, MLZEEVPEIIE, AIEA PRI,

5. R, %S| USB JXzh % F i k.

BER

aSa

Z 5 BHR L%

VCRS ””””
Ves t >

23. USB BF: #E(ES LA TRBERTEIE X

% 39. USB &Rm 545 (D

i 25 1 B/ME BKRE LY A
t, Beinn IS C. <= 50pF 7.041 23.13 ns
t R A () C. <= 50pF 6.866 26.76 ns

trim _ETH R B 1A DTS t /t 96.52 125.1 %

Vers FHE 558 R 1.391 \Y

1. dBctORIE, A4 Rl
2. MEHHEAE S5 10% % 90%., HEZHEAEL, 20 USB ML 7 & (2.0 ).

5.3.16 CAN(#=#I88 Emig ML) 0
Bk N S ThAE S (CAN_TX A1 CAN_RX) f4-PEER, S /M 5.3.1271.

5.3.17 12 {iL ADC %1%

BrARRE AU, FRIOSEGR N GR 1085 IBEERE . focLke SFAT Vppa fEH
HL A 2
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e 28 FA4F B/ME SLRUE BKRE i: X ivA
Vbpa ik F L 2.5 3.3 5.5 \Y;
VREF+ IE%%% EEE 25 VDDA V
fS(Q) %*iﬁ% 1 MHz
o fapc = 15MHz 823 KHz
frric® AR b R AR
1117 1fapc
Van® | SRR O 0(Vssa 5 Veer+ v
VRer- I@Tﬁilﬁﬂi)
Ran® S PN R Z a1 IR 41 kQ
Ranc® KREFF IS BE 1 kQ
PRI
Capc® . 10 pF
E
faoc = 15MHz 0.1 16 s
ts® SRR e -
15 239.5 1/fanc
tstas® b R R T 1 us
C e A F R ] fapc = 15MHz 1 16.9 us
(L RRE ) 15 ~ 253 (R tg+) BEHIEIL 135 fac

1. BZEETHEORE, AEAP il
2. B RIE, AEA R,
3. fEIZRINdh T, Vererq EWEHERET] Vopar Vrer- 1ENEREFEE] Vssao

Ts

Rav <

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

ERAK (A1) AT HE SR BAMBILT, ERZR /N 1/4 LSB. Hrf N =12(%

A2 LR

% 41. fapc=15MHzV) BHEIHE KX Ran

Ts(AH) ts(us) K Ran (k)
1.5 0.1 1.2/0.4
7.5 0.5 10
135 0.9 19
28.5 1.9 41
41.5 2.76 60
55.5 3.7 80
71.5 4.77 104

239.5 16.0 350
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i 2% TR HRUE BAE Bhr
ET GEARZE +10 +14
EO T 5 22 fecike = 60MHz, +8 +10
EG 128 R fanc = 15MHz,Ran < 10K, +6 +8 LSB
ED W R 7 Vppa =5V, Ta=25°C £2 +4
EL M kiR z +4 6

1. ADC #EZ5 R FEANHLII R R e 7 B G A2 AR (bR v OB 51 B BN S A
it PRI, 2 0 25 M A 53— N BEAUU AN 51 A IEAE AT (R e R P2 o LA T ™

A B EEN FL A AR R AU ST R, (1B 2z T ) 30— F Rk R .

G IE R I EN R, RELAT /N 5.3.13 4 H ) I|NJ(P|N) A ZIlNJ(PlN) JEEZ W, Bt

R4

Wi ADC F5J% .

2. MIZREPEIRIE, AFEA Il
ET = SORVAHEGRZE: S BmM AR i o 2 1) ) B KA 25
EO = (iR 55— RS RI e MIER — I HE ARG 0 (A PR i 25 o

EG = #

WRE s BRJE R AR R B S — I SR Ie 8 18] F) i 5

ED = o g thiR 22 SEPRob b A EE ARV 8] ) d K i
EL = BUPERIEIRZE : A An] SE B B 40 iy sl A D 24 1] ) e KA 15

SKAEFIR R ADCHE e 2%
Ram AINK | Ranc” 121
VWY L__[ YWY %Tﬁ%&
‘ Cparasitic® L
‘ Capc®

TFEHA

439454

24. £ ADC BLRIpEIEE

1. 5% Ran~ Rapc 1 Capc HIEUE, S LK 42,
2. Coparasitic <7~ PCB(5 /5 4:#1 PCB 71 Jm i |AHK) 5128 BRI A AR A (KL TpF). &
KK Cparasitic BUE NG FEARFE AR IVREE, fRRIIINERZI/D fapc
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PCB it
HELRRf) 22 B0 TR TR T B . PRI 10 nF A ALA AR A 2 (IR, A%
JRATREHLAEE MCU &5 1.

Vooa a
[l Vooa
1WF//10nF ——
T 1] Vesa

326818

25. HEBERAMESERIRETBLR

5.3.18 REfF R

343, BEAERESREE OO

5 E il B/ME HRUE BAE BAr
T Vsense FXTTIEE 2 5 °C
Avg_Slope™ PR 4.571 4.801 5.984 mV/°C
Va5 1E 25 °C IR HE 1.433 1.451 1.467 \Y
tstart ? e avaingle) 10 us
Ts_temp® MEHUE L, ADC SR ] 10 us
1. HEEA TR ORIE, AR,
2. HRIHRIUE, AFEA =,
3. B SR AL B AT DA EH B FH A il i 22 IR LE o
4. VDD = 3.3V,
5.3.19 EbEERIFIE
= 44, LB
Eias) ¥ HHABCE B/ME HAUE BANE E: YA
HYST Bl 00 0 mV
HYST 1B i 01 15 mV
HYST 1B i 10 30 mV
HYST IR 1" 90 mV
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i ¥ R E B/ME HAYE BRE Bfr
OFFSET KA L 00 0.091 0.213 0.358 mV
OFFSET R E 01 3.23 7.51 12.08 mV
OFFSET R HLE 10 9.79 15 20.8 mV
OFFSET KA HLE 1 34.25 47.4 62.22 mV
DELAY(®™) liZigung 00 80 ns
DELAY(™) AEIRAE T 01 51 ns
DELAY(™ TEREIE I 10 26 ns
DELAY(™ AR AE IS 1 9 ns

g TAE RS 00 45 nA

(RS TAE R IE 01 4.4 uA

I TAEHRBME 10 4.4 A

(NS TAE IR 11 4.4 uA

1. Fa i #0%E 50% 5% 0L R A) 22 .
2. EHFERIIME, TAEHA.
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) R1
A
R2 L2
= ~

NS

A1

6.1 ¥ LQFP100
JRi (i
i

e NN,

L

3
< K

L1

26. LQFP100, 100 BMEZIE S R EEHEE

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 0.17 0.27
b1 0.17 0.20 0.23
c 0.13 0.18
cl 0.12 0.127 0.134
D 15.80 16.00 16.20
D1 13.90 14.00 14.10
E 15.80 16.00 16.20
E1 13.90 14.00 14.10
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
S % H =100
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|
A3 |
~ |
o SO
g | °
i R1
I R2 L2
D ——
< L
D1 L1
48‘ \ b3
FIEEREEEREERET
9 ‘ by 32
S | =
—== ! ===
e | J ,,,,,,,, == _
— == ‘ ===
—==— ‘ ===
! ===z b1
64 : =7 -
EELELEELLOEL L
IDENTIFICATION 1‘ ‘ ‘16
|
e
27. LQFP64, 64 BMEEIE SR K E
1. BRI EL 24
2. RsFphzZK.
% 46. LQFP64 R~TiiBA
N =X
B/ME 8 RN BRE
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
c1 0.12 0.127 0.134
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_ 2R

w5 B/ME HRE BORE
D 11.80 12.00 12.20
D1 9.90 10.00 10.10
E 11.80 12.00 12.20
E1 9.90 10.00 10.10
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
% H =64
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A3)

A
A2

A1

PIN 1

| EARERAARARE |
of—oem | =3
= = ..
= =
e B
s LR
TR

28. LQFP48, 48 BMEEIE H R FEE % E

1. BRI B2z
2. R ANk,

%< 47. LQFP48 R~T1iiAf

_ 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 0.18 0.27
b1 0.17 0.20 0.23
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 0.50
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 =48
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A3]

A1

R1

R2

L2

A1

PIN 1 $
IDENTIFICATION

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

L1

[/,

sy

29. LQFP32, 32 BMEEIE R FEE % E

1. BRI B2z
2. R ANk,

%< 48. 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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6.5 F % QFN32
D \ A2
f
T A
s I O 0 Y O e L] |
|
e A1T
A3
.
b |
|
Juuuuu LL .,
5 R et [
— [ | N -2
) ‘ (-
E2 | b (aam
=) _H—'_ T |F|E
— ( | (-
O\ | ) O
1 | =
|
AN0ANOAAE T
32 | L
PIN 1 Identifier ‘ .
D2
30. QFN32, 32 M RFEL S| &I RNz E K E
1. BRI EL 24
2. R~Fefrh=k,
% 49. QFN32 R~TiiBA
. X
B/ ME SR B
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
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MM32 F 103 R C T 6 xxx

Device family

MM32 =ARM-base 32-bit microcontroller

Product type

F = General purpose

Sub-family
103 = MM32F103xx

Pin count
V =100 pins
R = 64 pins
C =48 pins
K =32 pins
User code memory size

C =256 Kbytes
E =512 Kbytes

Package

T =LQFP
U=QFN

Temperature range
6 = Industrial temperature range, —40 to 85 °C.

Options

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

31. MM32 Bl E& %
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EEidR

B F

%< 50. 23T R

B3 /7€ S SRS
2020/04/07 Rev1.18 A8 B e P9 AR AR PE S 8L
2019/10/22 Rev1.17 & DMA %45 .
2019/08/09 Rev1.16 BRRRSH
2019/07/31 Rev1.15 (EEGAE 2
2019/04/16 Rev1.14 & 5E B At A .
2019/03/14 Rev1.13 1B SPI I B
2019/03/11 Rev1.12 BEE RS
2019/01/07 Rev1.11 &2t ADC HLE S HURR
2018/11/21 Rev1.10 BRESH.
2018/11/08 Rev1.09 (EPGER P
2018/10/11 Rev1.08 B SRR
2018/09/13 Rev1.07 BB AR
2018/08/16 Rev1.06 &2 pin iz .
2018/08/09 Rev1.05 BB SRR
2018/04/12 Rev1.00 IR -
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