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1.1 ok

A7 N EEPERE K ARM® Cortex®-M3 3 P Rilly 32 il 3, it T30 T 5
96MHz, W E AR, FE A /O i O MANGERERIANT R . A2 s 2
™12 i) ADC. 2 4~ 12 £i71) DAC. 3 4~ 16 Al e 28, 1 /N 16 fim et 2. &
AR RGBS 2 4 12C 8201, 2 4 SPI#%I1. 1/ USB #11. 1/ CAN #[1A!
3 4> UART $11,

AP A R A TAE RN 2.0V ~ 5.5V, TAFIR {5 E 4 -40°C ~ +85°C i I A1-40°C
~ +105°C ¥ @/, L Hh4s B T /R 200 E S T EE S 1 SR

A7 R LQFP64. LQFP48. LQFP32 fil QFN32 3t 4 Fhdf =K.
FRAEAS [F 2 5, 28 P A AR TS B AN A D

X E AN E, AR s E S T2 MM S

o HLALORB AN 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%
- e LAEAZE AL 96MHz
- PR
- A 128K FATHIINAERR T A7 fifi 25
— A 20K FH5 SRAM
— Boot loader 32 #: N Flash. fE4 & %i4wFE (ISP)
o WA, AR YR
- 2.0V ~ 55V fitif
— A/ E A, (POR/PDR). Al 4wfe ik il 2% (PVD)
— HNES 8 ~ 24MHz ik SRR 2%
- WIRAEH ] R K 48MHz =gk 4
— PLL ¥ ¥ CPU iz {T/E 96MHz
— AP 32.768KHz {KiE 1R 1% 7%
« KT
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— BEAR. MU ALK
— Vpat N RTC fl)5 & Z A7 dafi B
© 212 PR, 1uS BB (20 16 AN RIE )
- H4yEFE: 0 ~ Vppa
— SCRERFERT[A] 53 9 2 0 B
- BRI
- 7 L HRAR RS
o 24 12 LB A e A
« 7 ifi& DMA 5] 2%
- I FHI4ML: Timer. ADC. DAC. UART. I2C. SPI. USB #I AES
« 21k 51 AMRE 1/O Ui [
— FE 110 AT AR R 16 A F1 s i
- A B Nt BV 55
o PR
— BT (SWD) Al JTAG 1
o ZIKT NEREE
— 1M 16 {7 4 @il m R EHl e 8%, A 4 @8 PWM i, DURIEIX A sRATE
SuE I ThEE
- 316 MEREE, Ak 4 MR AR ILE, T IR R
- 2 NETER 28 ST RIRE LR
- 1 RGN 28 24 7 AR TR
s 2159 M EHE N
- 3/ UART £
-2/ 12C #0
- 2/ SPI 0O
- 1/ CAN 01
— 14~ USB device #1
* 96 [ FriE— ID (UID)
« X LQFP64. LQFP48. LQFP32 1 QFN32 %%

ARFTEEIIATRTEAGE R, ESHA EE TR 2.271
£k Cortex®-M3 L IHHRIE S, 2% (Cortex®-M3 HRZHE Fil).
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Rk i B
2.1 FH/iFxIEE
Fz 1. KFE@IsEFIMEECE
R MM32L362PS/ MM32L362PF/ MM32L362PT/ MM32L362NT/
MM32L373PS MM32L373PF MM32L373PT MM32L373NT
NAE - K575 64/128 64/128 64/128 64/128
SRAM - K F7i 20 20 20 20
A
SE I 35 (16 bit) ’ ’ ° °
e 1 1 1 1
UART 3 3 2 2
12C 2 2 1 1
JEIREEN SPI 2 2 1 1
usB 1 1 1 1
CAN 0/1 0/1 0/1 0/1
GPIO 3 [ 51 37 23 25
M 2 2 2 2
12 £z ADC THIEE
16 10 10 10
(channels)
AES YES
CPU #ii% 96 MHz
TAEHE 2.0V ~ 55V
EIET LQFP64 \ LQFP48 LQFP32 QFN32
2.2 B
2.21 ARM iy Cortex-M3 #ZiLHRIHLIAFEEF SRAM

ARM® ff] Cortex®-M3 4bFE 282 ol — A AN 20 ARM AbHESE, ‘& AsZEl MCU #7528
RATIRRARI TG 4805 EE . BRI RS I0FRE, RS20 sl i S vE RE AL

B T 2R LM

ARM® [] Cortex®-M3 & 32 £/ RISC 43 2%, IRMFINIAALRER, 2@ 8 Al 16 1
RERMEET A L RIE T ARM PIAZH i RE
AP BAA N E R ARM 20, FIE S5HTA K ARM T HAHA: 2 .
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2.2.2 AERNGEIHES
Tk 128K 7 1 B N AR S, AR O R RS

2.2.3 HNE SRAM
K 20K FHTHIN B SRAM,

2.2.4 CRC(EHTHEELE) iHH BT

CRC(MEFF T4k He) H A TE A8 — M B I 2 T R AR, M —A 32 A ¥ 572
— AN CRC Tith, 7EARZ MM, $T CRC M A M Fl T W iF S AL sk A2 0k i) — B b
£ EN/IEC60335-1 bRk (T Bl Y, ‘B 7 —Fike T A 77247 S8 48R 1 -8, CRC #H4
WA DU T Se i B BRI 4, - S AR AR L I 72 2 2 4 0

2.25 HBEMNEERPEHEFESE (NVIC)
Ara N BB A E WS RS, AE A EE 2 AN A B R W EE COREEE 16 A
Cortex™-M3 [ Ikr£k) 1 8 ANa gmfEit e 4t .

o BHEG I NVIC BEML I I LE IR F) A 7 i B A #1
o Hh RO D bk BN N %

o EHATNVIC #DO

o FUVFHR WL A

o RbFE R B A AR S 2

o SCREHR W RSB TR

o HERAF AR ERR T

o IR IR HKE, TSNS T

TZAR L DLt /N ) AR BT 2 IR A R P PR IR BRI

2.2.6 SpEprhER/EEEHIZE (EXTD

IR P A ) SR B 2 AT T 32, P TR P R SR . AR TR 2R T L
ST B A A R TR ER R ERNGANY) e o B R
FAF AR R TG R SR IR AS o EXTI BT LUK B fikrh 52 B /N T P 355 APB2. (it st o 141 .
BT /O TIERES] 16 Ao ih 2k .

227 EShFER

RGN IR PR AL R BN AT, AL R 48 MHz HOFR % a3 Bk Sy ERIN ) CPU I8,
B 5 AT L REAMII . BRI 8 ~ 24 MHz g . il 3] A mS B e R0ms, Bk
WebmE, PLL #kM], RS Bt U1 AR 4%, WERMERE 1 P, BfEmr bk
WAL S AH L) R T o

AT PG T BCE AHB R i APB (APB2 il APB1) [Xi%. AHB fil =i APB
R foe R MR A 96MHz. 225 1 29I B IR ZHE o

2.2.8 BHIEEER
eI, it [ 285 T DA = R [ 28R e g —
o W INTEARfk 28 1 2%
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- MRS il ds 52
« M SRAM H 2

H 25 N3 2 7 (Boot loader) 17T R4 f7fk 25, AT LUEE UART X TN 47 B 35 4 A2

229 {HHEAR

* Vpp = 2.0V ~ 5.5V: Vpp 511N 1/O 51 BEIAN Py &6 T 2t e

* Vssa» Vopa =2.5V ~5.5V: 2 ADC. EAifEHe, $R% 451 PLL MBI 7 8 bt
Vopa Tl Vesa 415 51l 1%+ 3] Vpp Ml Vsso

* Vgar = 1.8V ~ 5.5V: 3¢ Vpp B, (i B IETIHE) v RTC. 4 32 KHz 4
G % A Ar AR L FL

2.2.10 i UEHEEE

AP NSRS T B AL (POR)AHME AL (PDR) MLER, 1ZHIERIGAL T TIRIRAS, &
IERGHE T 1.8V I TAE; = Vpp KT BOEMBIME (Veor/por ) I, B fF T RALIK
A&, WAL AE AN R AL L

A I — A P A L DI (PVD), B ML Voo/Vopa #EHIE S5 BIHE Vevo HEEL 24
Voo T8 T EME Veyp 2R W, rhrAb 8RRy AT DU H o 0 8 R Tl 1) 2 4
ANz PVD Wt EEE R IR .

2211 BEBERS
A S A rhL PR 2 N S B TR LR, %R R SRR S AR A 24 T TARIRAS

2.2.12 {RINFELRER

77 i SCRARIIAERE I, W] A ZERARTOAE 6 )5 S 1) A1 22 Fh e B 21 2 1) 38 B f LR 1K) T

FERR IR
FEMEIRAE I, A CPU {1k, Pra shicsl T TARIRA I v LA A rh W/ S5-I e i CPU .

FEiES

FELRFF SRAM FIZFAE 38 N AR Z R MENL T, A5 T LUK SR AR K R #E . 11T
BT, HSI R &5 1 HSE @A dk % ds i 0% i . AT LLE IS AR — B B il EXTI 45 5485
P8 MAFHURR A e i, EXTIAS S5 T LAZ 16 N8 110 12— PVD [k H H g5
T

HFNER

R AT S R G I I HE . A xR /R CPU IR AR A AR 5GP L R T 2% A3
A 19 1.5V #54 BOAE B X Ik BT . PLL. HSI A HSE $k 3% # i #5¢ B, 7T LA it WKUP
SR EFHE. NRST 31 BIRIANEE AL, IWDG 5 A7 Me R 5% 2 100 5 I 28 e i AS 55467
SRAM FIZF A4 N B Bk . R R I ar A7 as AR ML B B e RF b Ha

2.2.13 DMA

RGN 7 B DMA W] LU B 28 BIAE A 2 . B0k BIAE Al 8 AN A7 A 2 2 B i Bl 1%
fi; DMA 5 85 SCRPEATE Zeh DXV BE, J8E B 1 2] 2 A i B8 Gk [X &5 I 2R g o
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.
BENMETEHA L TR DMA 15 RE A, [RIN T DU B B 808 s AR e 1%
S AP kAT bRk A AT DU B B B

DMA 7] LA T EZ 4 %: H UART. 12C. SPI. DAC. AES. ADC . USB FiliEHi/%:
ALz S E I 25 TIMX.

2.2.14 RTC(SERIm%h)

SN IR & — AN IR I 38 . RTC BEEi A — &S0 S 308s, AN E T,
AL B H DI ThRE . BT Eas i E o] LR T I B R G AT R A H B RTC R
M B E 2% (RCC_BDCR Zif7#%) AT /5 & Xk, BIfE RS E AL e i 5,
RTC (15 & B [ 45 A28

2.215 N HFFR

B AR 10 A 16 BLAOZFAEES, TR SKAZRY A P SRR S . A b e 4% 48,
4 Vpp BLJEBE I, MAITU5SR EH VBAT 4ERFfii. 4 RE/EAHLN FieE, mA%HE
DA N6 =R DA I L NRLP N~ % =R DA

2.2.16 ERESEME 1A

PR 1 ARG B8 . 3 ANE I LA S 2 AN TSR I SRR 1 A RGN I 58
T U T A S S S A s B S T R

2. ERTRRIIRELLEE

SERTERRA | Timer | WEGRSWER | IHESBRRE | FSHRH | DMAFRAER | BR/EEE | EiMH
W, % | 1~65536
[SE TIM1 16 fiL W Z AR H 4 H
1833, B
Wi, % | 1~65536
TIM2 16 fiL W i Z B AR5 " 4 T
G H8 138 R Ay
. | 1~ 65536
TIM3 16 fif W i Z A AR H 4 &
A1 U A
1 ~ 65536
TIM4 16 fir i Z AR H 4 7
A

SEEFERE (TIM1)

R S I A 16 AL AR L 4 AR/ LR LUK =AH AN PWM R A SRR, B
HAHBEIXHm A BT AN PWM i, 387 DUl =4 il e B (030 e I 2 D0/ J s (1 Je 3 T
LU T

S WNER
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o f i ER A

o 774 PWM(IA 20X 555 L)

o FBK PR

i B 16 (LB H E R 250, '© 5 TIMx 2 88 LA/ E K ThEE. BdE N 16 i PWM k4=
iy, e BA AR (0 ~ 100%).

R T, BT LRSS, (R PWM % 28 0k, AT U7 H 3 ety P42 ]
FIFF %,

RZINREHE S TIM 2 23M 1, PEBEE MR, DR i 42 il s el 2 vl DL I 58
B8 FERETIRE S TIM e 23U R #AE, SRR D s i e e Th e

iE A ERES (TIMx)

P, WE T 218 3 A FEEPEATHEHEREE (TIM2, TIM3 . TIM4 ) . B 2H —
AN 32 RLHT ESINEE IR 5 . — A 16 SLRITRigs i 4 AT rEiE, AN
EHETH TR, i, PWM AL kR

HEAERSE _16 {u

A RIS AN 16 B0 E S8 I R30S . — A 16 AT SRR 4 A ghor
(i, BT TR, L. PWM RS sk s i

TR A I 5 I ST S 5 R s b N S R T4, AR RD s AR e T R . 7
VR T, R LRSS . T @ R N AL T PWM B . A e e
FA5 M7 ) DMA 5 SR BLE]

T 5 I SR B AL BRI B D BSOS, HRRALEE 1 ~ 4 BRI BT, 15
ATEI 40 PWM St Bl ff o fo B ) S v

e AvE Tl

MSLHE TR T — A 12 CLA ST B i — > 8 LLAg T Mids, &l — AW AT
(¥] 40KHz I3k as R LI Bt UOAIX ARG A ML T 8, B LU AHE AT THEHLRARHL
B BT BLHIAE R GUR AL 1A R AT B R STy — A~ B N O B TRy S
AR, G e T T DARC B O B B R BN E T . AR AR, BT RR
G

BO&E M

WA TIRNA A 7 ALt 2oy, P DL E R E HisqT. En IR T
TAERA R AN RS R PIRE), B RHUE W ThEe: A REEECT,
B VR

ARG EER RS

RAER 882 L R T S RAE R S8, WA R AERE IR EEs . B R IR
o 24 (LA TS

- HIhENEIhRE

o ATHEER Y O I REFAE — AN FTBR R G b

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

2.2.18 12C A%
12C B, BEls TR T2 FHaRe MBS, SR bR P 3K,
12C B O30 7 Ak 10 fr T4k, 7 Az AR S R i S

2.2.19 BITIMEHEEDO (SPI)
SPI M, fEME TR, ATHE MW 1 ~ 32 fi.
B A 1) SPI 422 1R a] LA H DMA #:4F .

2.2.20 BAHITRL (USB)

7 R A A A USB & a8, S0 A USB 04 (12 JKBi/kb) faife, 3
ST BEICE . USB % FIf 48MHz i e py 30 PLL SG7E 3 I8 Y BB 0 (HSI) BLger
%,

2.2.21 #EHISRXIEMLE (CAN)

CAN # FIFeAHIE 2.0A M1 2.0B(E35h), fosF s 1 JRA/Er. B n RIS 11 fif
PRIRFFEOPRAE T, AT PASORT A 29 A7 AR URATHIY el o

2.2.22 BERAMNALED (GPIO)

A~ GPIO 51 JAER AT LA P Be B e Y (FEE BT SN (i BANATY B4 Bl 4ir) U
A BETh g . 2% GPIO 5 AR5 Ky sl I R A i3 i . FiAT (¥ GPIO 51
A KIS RE ST -

FER RN OLN, VO 5] RIEI A s D RE AT LUR — Mg R BUE, LA RN E A
11O 517 %% o

2.2.23 ADC(HEHU/ I FiEi538)

P R 2 A 12 BLEREL S R % (ADC), ADC 1 %1k 16 AN/ i@is, AT Lzl
BV, IR . EEER T, ST OO R 0 AU SR
{46

ADC ] LM ] DMA #:1E.

AL |1 SH A% A0 VP 50 v b V30— B B A 30 0 SEE I, 24 O 15 B L T 1
BRI, KRR TR

FHE PRS2 S (TIMX) 155 4% 1) 5 6 S 7 2 (S, T A4 P9 BB 6 5 ADC it %
7 FE AL RS 8 ADC 4 15 e [ 255

2.2.24 DAC(¥=F/iE#I3EHR)

Bt i (DAC) 72 12 frley N, F ikt AU /Rl AL el . DAC AT BLRS
B 8 frmiE 12 fis, WaT Ll DMA $EHI 3R & 1 . DAC TAFAE 12 Ay, %
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PETT LA B X 7, WAl DA B AT A 5. DAC A 2 N i, AN\ H A S
A, FTLLTARETEX DAC #X. 7ERUBET, mf AR HEE B 2 M@ TE i, X 2 4
THE A AT CARIREEAT, AT RSy S EAT

DAC = ZHFE :

« 2> DAC ¥:#e#5: 1 N HsE s v 1 AN ds

o 8 firalF 12 frEiRim

o 12 ArAR T B 26 SR B A 5

o [FEPEHThAE

o TS I TR AR

o ZHBIEA L

« X DAC i [/ i ol & 43 5l 5 46

- AN EIEHA DMA T

o BBk R 45

2.2.25 REfERERR

oL SR B 7 A — AN TR R R AR AL I PR o T P A IR EEE P S B4 B2 5 ADC %
b, T S R B K

2.2.26 H{T#%Z SWD @K O (SW-DP)

Witk ARM FI# 2k 5 478300 1 (SW-DP) fl1H.2k (JTAG).

ARM ff] SW-DP #2 [ fe ril il AT 26 R T 2825 A Hl.
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CPU

DMA

ICode

DCode

System

i

DMA

]

SRAM

Flzas'1 ii% [] |||||IHIHH%I|||||||

I
I
SRR
o MRE L

APB1

o MR 2 APB2

o

T ~ N
=z 11 Aot ADC 2 GPIOB PWR SPI2
> Euf I ADC 1 GPIOC BKP IWDG
fill#% (RCC ) UART1 GPIOD CAN WWDG
SPI1 EXTI uUsB RTC
TIM1 AFIO 12C2 TIM4
— GPIOA 12C1 TIM3
CRC UART3 TIM2

UART2
DMAiE K

996751

& 1. FHRIEE
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osc_out

OSC_IN

OSC32_IN

0SC32_0UT

MCO

PLLSRC DM sw
D‘N HsI/6
PLLCLK SYSCLK
PLL
HSE
css [—
PLLXTPRE

UsB
prescaler
1,2

48 MHz

Cloc; )
Enable(3 bits)

USBCLK
to USB interface

HCLK

to AHB bus core
memory and DMA

to Cortex System timer
FCLK Cortex

AHB APB1
prescaler 4| prescaler
/1,2..512 1,2,4,8,16

»
»

Free running clock

MCO

HSE OSC
8-24 MHz
128
LSE OSC LSE RTCCLK
32.768 KHz toRTC
RTCSEL[1: 0]
LSI LSI IWDGCLK
40 KHz to Independent ©
Watchdog(IWDG)
Main PLLCLK
Clock Output HSE
LS|
LSE
SYSCLK

PCLK1
to APB1 peripherals

Peripheral Clock
Enable(16 bits)

L| If(APB1 prescaler=1) x 1
else x2

TIMXCLK
to TIM2,3 and 4

APB2

Peripheral Clock
Enable(3 bits)

prescaler
11,2,4,8,16

PCL2
to APB2 peripherals

Peripheral Clock
Enable(12 bits)

If(APB2 prescaler=1) x 1
else x2

TIM1CLK
to TIM1

ADC prescaler

Peripheral Clock

Enable(1 bits)
ADCCLK

12,4,8,10,12,14,16

Legend:

to ADC

HSE = high-speed external clock signal
HSI = high-speed internal clock signal
LSI = low-speed internal clock signal
LSE = low-speed external clock signal

& 2. BYphi

www.mm32mcu.com
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51 E X
E N «— O W <
O W o © O~ © Vv S O N «- ~ = — «
c23BeBBEBLERRRER
58S sSSaBbRBRAN RS
Vear | 1 @ 48 1 VDD
PC13 [| 2 47 1 VSS
PC14 [ 3 46 1 PA13
PC15 [] 4 45 1 PA12-USBDP
PDO-OSC_IN | 5 44 1 PA11-USBDM
PD1-OSC_OUT [ 6 43 1 PA10
nRST | 7 42 1 PA9
PCO (| 8 LQFP64 41 T PA8
PC1 [ 9 40 1 PC9
PC2 [ 10 39 1 PC8
PC3 [ 11 38 ] PC7
VSsSA-VREF- [ | 12 37 1 PC6
VDDA-VREF+ [_| 13 36 1 PB15
PAO-WKUP [ 14 35 |1 PB14
PA1 [ 15 34 ] PB13
PA2 [| 16 33 |1 PB12
S22 AR ILRRERIBAS
Juttubutuuubutuuuuut
R88FZFELERRRE5 88
335137
[ 3. LQFP64 5|B05> 76
www.mm32mcu.com 12/61
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VBat

PC13

PC14

PC15
PD0-OSC _IN
PD1-OSC_OUT
nRST
Vssa-VREF-
VoDA-VREF+
PAO-WKUP

PA1

PA2

e o ¢
O N o © ON © v ¥ ® « <«
O Vo mn O mmM@MMMM A L L
> > 0o oMo o000 oo
O N O WLIETOHONHO OO O N
T T T T T T T T T 0™
1] 1 ) 36 ] VDD
] 2 35 ] VSS
] 3 34 ] PA13
1 4 33 | ] PA12-USBDP
1] 5 32 ] PA11-USBDM
| 6 LQFP48 31 3 PA10
— 7 30 ] PA9
—1] 8 29 ] PA8
1 9 28 ] PB15
10 27 [ PB14
11 26 ] PB13
112 25 ] PB12
M <1 ONO®WOO - N M <
Y Y - - - - = AN AN N AN NN
M T 1V O N O - N O «— U A
Sl S

476247

4. LQFP48 3|#15) %5

www.mm32mcu.com 13/61



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

SIBE X

DS_MM32L3xx_n_Ver1.07

[e0]
m
o
=
W O ~ © v ¢ o =2
O O O oM oo m <
> m O oo O o Ao
VDD Vear [ | 1 @ 24 ] PA14
PDO-OSC IN [| 2 23 ] PA13
PD1-OSC_ OUT [ | 3 22 | ] PA12-USBDP
nRST [ 4 LQFP32 21 ] PA11-USBDM
VDDA-VRrer+ [ | 5 20 ] PA10
PAO-WKUP [ 6 19 [ ] PA9
PA1T [ |7 18 [ ] PAS8
PA2 [ |8 17 ] VDD
- T T R T T
M < OV © ~N O «- O
fiiEfEe¢
5. LQFP32 3|47
www.mm32mcu.com 14/61
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= o
2 S EEBRER X
P EEREL
BEREREREREREEEE
S22 SSSSYSY
VDD-Verr | 1 (@ (| PA14
PD0O-OSC_IN | ) 3( | PA13
PD1-OSC_OUT | )3 »2( | PA12-USBDP
nRST | a4 QFN32 21(_ | PA11-USBDM
VDDA-Vrer: | s 20( | PA10
PAO-WKUP |~ )¢ 1( | PA9
PA1 | )7 18(_| PA8
PA2 | g \ 17(_| vDD
o S O 8 8 % a9 9
Y Y N Y Y 7Y MY
HENERENININANEN
N < O O N~ O «—
fEssEges Vs
6. QFN32 3|#5 %
% 3. SIHIENX
Bl
LQFP | LQFP | LQFP | QFN SIEZFR | REO | NOHBFE® | EIhee | WIENERIR PRINTRE
64 48 32 32
1 1 - - Veat S - Veat - -
PC13-
TAMPER
2 2 - - TAMPER- /0 - PC13 -
-RTC
RTC
PC14-
3 3 - - /0 - PC14 0SC32_IN -
0SC32_IN
PC15-
4 4 - - /0 - PC15 0SC32_0UT -
0SC32_0UT,|
PDO-
5 5 2 2 /0 - OSC_IN - -
OSC_IN
PD1- 0sC_
6 6 3 3 /0 - - -
0SC_ouT ouT
7 7 4 4 nRST /0 - nRST - -
8 - - - PCO /0 - PCO ADC2_IN2 -
9 - - - PC1 /0 - PC1 ADC2_IN3 -
www.mm32mcu.com 15/61
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G}

LQFP | LQFP | LQFP | QFN IMEHR | RBO | VIOBRT® | TRk | EMERTIE BHImThRE

64 48 32 32

10 - - - PC2 110 - PC2 ADC2_IN4 -

1 - - - PC3 110 - PC3 ADC2_IN5 -

12 8 - - VSSA S - VSSA - -

13 9 5 5 VDDA S - VDDA - -
ADC1_INO/

PAO- WKUP/
14 10 6 6 110 - PAO -
WKUP UART2_CTS/

TIM2_CH1_ETR
ADC1_IN1/

15 1 7 7 PA1 110 - PA1 UART2_RTS/ -
TIM2_CH2
ADC1_IN2/

16 12 8 8 PA2 110 - PA2 UART2_TX/ -
TIM2_CH3
ADC1_IN3/

17 13 9 9 PA3 110 - PA3 UART2_RX/ -
TIM2_CH4

18 - - 0 VSS - VSS - -

19 - 1 1 VDD S - VDD - -
ADC1_IN4/

20 14 10 10 PA4 110 - PA4 DAC1_OUT/ -
SPI1_NSS
ADC1_IN5/

21 15 1 1 PA5 1/0 - PA5 DAC2_OUT/ -
SPI1_SCK
ADC1_IN6/

22 16 12 12 PAG 110 - PAG SPI1_MISO/ TIM1_BKIN
TIM3_CH1
ADC1_IN7/

23 17 13 13 PA7 110 - PA7 SPI1_MOSLI/ TIM1_CH1N
TIM3_CH2

24 - - - PC4 110 - PC4 ADC2_IN6 -

25 - - - PC5 110 - PC5 ADC2_IN7 -

26 18 14 14 PBO 110 - PBO ADC2_INo! TIM1_CH2N
TIM3_CH3

27 19 15 15 PB1 I/0 - PB1 ADCZINY TIM1_CH3N
TIM3_CH4

www.mm32mcu.com 16/61
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5| Bgmig
LQFP | LQFP | LQFP | QFN BlR&HE | KRB O | NOBF® | Xhhk | WTHRMERAIMR P nThRE
64 48 32 32
PB2/
28 20 - 16 PB2 11O FT - -
BOOT1
12C2_SCL/
29 21 - - PB10 110 FT PB10 TIM2_CH3
UART3 TX
12C2_SDL/
30 22 - - PB11 I/O FT PB11 TIM2_CH4
UART3_RX
31 23 16 0 VSS S - VSS - -
32 24 17 17 VDD - VDD - -
SPI2_NSS/
33 25 - - PB12 I/O FT PB12 12C2_SMBAI/ -
TIM1_BKIN
SPI2_SCK/
34 26 - - PB13 I/0 FT PB13 UART3_CTS/ -
TIM1_CH1N
SPI2_MISO/
35 27 - - PB14 110 FT PB14 UART3_RTS/ -
TIM1_CH2N
SPI2_MOSV/
36 28 - - PB15 I/O FT PB15 -
TIM1_CH3N
37 - - - PC6 110 FT PC6 - TIM3_CH1
38 - - - PC7 110 FT PC7 - TIM3_CH2
39 - - - PC8 I/0 FT PC8 - TIM3_CH3
40 - - - PC9 I/0 FT PC9 - TIM3_CH4
TIM1_CH1/
41 29 18 18 PAS8 I/O FT PAS -
MCO
UART1_TX/
42 30 19 19 PA9 11O FT PA9 -
TIM1_CH2
UART1_RX/
43 31 20 20 PA10 I/O FT PA10 -
TIM1_CH3
UART1_CTS/
PA11
44 32 21 21 I/0 FT PA11 CAN_RX/ -
USBDM
TIM1_CH4
UART1_RTS/
PA12
45 33 22 22 11O FT PA12 CAN_TX/ -
USBDP
TIM1_ETR
JTMW/
46 34 23 23 PA13 I/O FT - PA13
SWDIO
www.mm32mcu.com 17161
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5| Bgmig
LQFP | LQFP | LQFP | QFN B4R | RBEO | JOBTF® | Xfe | TRNERDR Mimzhee
64 48 32 32
47 35 32 0 VSS S - VSS - -
48 36 - - vDD S - VDD - -
JTCK/
49 37 24 24 PA14 110 FT - PA14
SWCLK
PA15/
TIM2_CH1
50 38 25 25 PA15 /0 FT JTDI -
_ETR/
SPI1_NSS
51 - - - PC10 110 FT PC10 - UART3_TX
52 - - - PC11 /0 FT PC11 - UART3_RX
53 - - - PC12 110 FT PC12 - -
54 - - - PD2 110 FT PD2 TIM3_ETR -
PB3/
TRACESWO/
55 39 26 26 PB3 110 FT JTDO -
TIM2_CH2/
SPI1_SCK
PB4/
56 40 27 27 PB4 110 FT NJTRST - TIM3_CH1/
SPI1_MISO
TIM3_CH2/
57 41 28 28 PB5 /0 - PB5 [2C1_SMBAI
SPI1_MOSI
12C1_SCL/
58 42 29 29 PB6 110 FT PB6 UART1_TX
TIM4_CH1
[2C1_SDA/
59 43 30 30 PB7 110 FT PB7 UART1_RX
TIM4_CH2
60 44 31 31 BOOTO | - BOOTO - -
12C1_SCL/
61 45 31 32 PB8 110 FT PB8 TIM4_CH3
CAN_RX
12C1_SDA/
62 46 - - PB9 110 FT PB9 TIM4_CH4
CAN_TX
63 47 32 0 VSS S - VSS - -
64 48 - - VDD - VDD - -

1. =%, O=%ith, S=HmiF, HZ=mH
. FT: && 5V

www.mm32mcu.com
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10k ds AR
7 4. FhEsEUE

)sE°3 E R KA s 4

0x0000 0000 - 0x0001 FFFF 128KB LI, AR
SRAM £ #i T BOOT MM &

0x000 20000 - 0x07FF FFFF ~128KB Reserved
0x0800 0000 - 0x0801 FFFF 128KB Main Flash memory
0x0802 0000 - OXOFFF FFFF ~128KB Reserved
0x1000 0000 - 0x1000 1FFF 8KB Reserved

Flash 0x1000 2000 - Ox1FFD FFFF ~256KB Reserved
Ox1FFE 0000 - 0Ox1FFE 01FF 0.5KB Protect byte
Ox1FFE 0200 - 0x1FFE OFFF 3KB Reserved
O0x1FFE 1000 - Ox1FFE 1BFF 3KB Security space
0x1FFE 1CO00 - Ox1FFF F3FF ~256KB Reserved
Ox1FFF F400 - Ox1FFF F7FF 1KB System memory
Ox1FFF F800 - Ox1FFF F80F 16KB Option bytes
Ox1FFF F810 - Ox1FFF FFFF ~2KB Reserved
0x2000 0000 - 0x2000 4FFF 20KB SRAM

SRAM 0x2000 5000 - 0x3FFF FFFF ~512MB Reserved
0x4000 0000 - 0x4000 03FF 1KB TIM2
0x4000 0400 - 0x4000 O7FF 1KB TIM3
0x4000 0800 - 0x4000 OBFF 1KB TIM4
0x4000 0CO00 - 0x4000 27FF 7KB Reserved
0x4000 2800 - 0x4000 2BFF 1KB RTC
0x4000 2C00 - 0x4000 2FFF 1KB WWDG
0x4000 3000 - 0x4000 33FF 1KB IWWDG

APB1 0x4000 3400 - 0x4000 37FF 1KB Reserved
0x4000 3800 - 0x4000 3BFF 1KB SPI2
0x4000 3C00 - 0x4000 43FF 2KB Reserved
0x4000 4400 - 0x4000 47FF 1KB UART2
0x4000 4800 - 0x4000 4BFF 1KB UART3
0x4000 4C00 - 0x4000 53FF 2KB Reserved
0x4000 5400 - 0x4000 57FF 1KB 12C1
0x4000 5800 - 0x4000 5BFF 1KB 12C2
0x4000 5C00 - 0x4000 5FFF 1KB usB

www.mm32mcu.com
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MR SRuLIE YN R B
0x4000 6000 - 0x4000 63FF 1KB Reserved
0x4000 6400 - 0x4000 67FF 1KB CAN
0x4000 6800 - 0x4000 6BFF 1KB Reserved

APB1 0x4000 6C00 - 0x4000 6FFF 1KB BKP
0x4000 7000 - 0x4000 73FF 1KB PWR
0x4000 7400 - 0x4000 77FF 34KB DAC
0x4000 7800 - 0x4000 FFFF 34KB Reserved
0x4001 0000 - 0x4001 O3FF 1KB AFIO
0x4001 0400 - 0x4001 O7FF 1KB EXTI
0x4001 0800 - 0x4001 OBFF 1KB GPIOA
0x4001 0CO0O0 - 0x4001 OFFF 1KB GPIOB
0x4001 1000 - 0x4001 13FF 1KB GPIOC
0x4001 1400 - 0x4001 17FF 1KB GPIOD
0x4001 1800 - 0x4001 1BFF 1KB Reserved
0x4001 1C00 - 0x4001 23FF 2KB Reserved
0x4001 2400 - 0x4001 27FF 1KB ADCA1

APB2 0x4001 2800 - 0x4001 2BFF 1KB ADC2
0x4001 2C00 - 0x4001 2FFF 1KB TIM1
0x4001 3000 - 0x4001 33FF 1KB SPI1
0x4001 3400 - 0x4001 37FF 1KB Reserved
0x4001 3800 - 0x4001 3BFF 1KB UART1
0x4001 3C00 - 0x4001 3FFF 1KB Reserved
0x4001 4000 - 0x4001 43FF 1KB Reserved
0x4001 4400 - 0x4001 47FF 1KB Reserved
0x4001 4800 - 0x4001 4BFF 1KB Reserved
0x4001 4C00 - 0x4001 7FFF 13KB Reserved
0x4001 8000 - 0x4001 FFFF 32KB Reserved
0x4002 0000 - 0x4002 03FF 1KB DMA
0x4002 0400 - 0x4002 OFFF 3KB Reserved
0x4002 1000 - 0x4002 13FF 1KB RCC
0x4002 1400 - 0x4002 1FFF 3KB Reserved

AHB 0x4002 2000 - 0x4002 23FF 1KB Flash #H
0x4002 2400 - 0x4002 2FFF 3KB Reserved
0x4002 3000 - 0x4002 33FF 1KB CRC
0x4002 3400 - 0x4002 5FFF 11KB Reserved
0x4002 6000 - 0x4002 63FF 1KB AES

www.mm32mcu.com
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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

& 7. SIMBEYSAE RN

51.5 SIBRARE
10 LA\ R A R TR
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Ol

814593

5.1.6 f{EAFR

{23 EN 47 W Sl

8. SIMMNEEE

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

9. HEHRE
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lop_veat

—+—(O)—=0

— Vbpa

10. ERIHFENER R

5.2 B¥mATEME

INE A L B sr i AGE L “ A AL RBUE R ” PR (R 5. R 6. RT) P HKIME, 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

% 5. B[R4
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.

6. AT

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

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

3. RFENHL & T YA BLERE .

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

=7.RESM

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

5.3 T{E&

5.3.1 BRAI{ERE
% 8. BRATIEEM

=) 2 %1% B/ME | BBKE | AL
fucLk A E AHB B &% 0 96
fecLi W APB1 B8R 0 freLk MHz
frcik2 T APB2 i i 0 fucLk
\5) P fHE A H 2.0 55 \Y}
Vooa A 4 TAF | I WIS Vpp ™M A H 25 55 Vv
Vear FARER Y TAEHLE 1.8 55 \Y
LQFP64 203
IhERFERL
Po LQFP48 mw
R TA=85°C®@
LQFP32/QFN32
TR Th85°C RRIHRFERL -40 85 o
. S (el @ 40 | 105
’ . R ThRFERL -40 105
HEGIRAL: Ta=105°C e
IR FEH © -40 125

1. EUWE A DY Vop 1 Vopa BEHL, 7R ERIATIE R #4118, Vop M1 Vppa Z[A]
% VA 300 mV HZ 5

2. MR Ta UK, RET) A Tymax(Z W7 5.1), WAV i) Pp AUE.

3. EBURHI DI HFERAVIRE T, HE Ty AL Tomax(Z AT 5.1), Ta AILLY ERIXNE
il o
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i) ¥ %M B/ME BXE XA
fu00 Vyop LTHiE Ta=27°C 100 0 .y
Vyop T FRiE A 100 0
5.3.3 AREEFREFEREYE
TR S ECEIER 851 t MR T Vpp At AL B Nl A5
# 10. RERE AL FIER IR HIRRYF 4

Giine) 25 F BAME | ABE | BRE Bfr

PLS[3: 0]=0000(_LFt#¥) 1.813 1.819 1.831 \Y

PLS[3: 0]=0000( T~ F£7¥) 1.705 \Y

PLS[3: 0]=0001(_FF#%) 2.112 2.116 2.124 \Y

PLS[3: 0]=0001(F F£#T) 2.0 \Y,

PLS[3: 0]=0010(_LF#¥) 2411 2414 2.421 \Y,

PLS[3: 0]=0010( T F%#¥) 2.297 \Y

PLS[3: 0]=0011(_LF¥H) 2.711 2.714 2.719 \Y

PLS[3: 0]=0011(TFF&iH) 2.597 \Y

PLS[3: 0]=0100(_LF+#¥) 3.01 3.013 3.018 \Y

TR PLS[3: 0]=0100( T F%#¥) 2.895 \Y

. PLS[3: 0]=0101(_LTt#Y) 3.311 3.313 3.317 \Y

Vpvb G0 3% 1) e T -

PLS[3: 0]=0101(FF£#T) 3.194 \Y,

I PLS[3: 0]=0110(L7+i#) 3.611 3.613 3.616 \Y

PLS[3: 0]=0110(T &) 3.494 \Y

PLS[3: 0]=0111(_EF+¥H) 3.91 3.913 3.916 \Y

PLS[3: 0]=0111("F &) 3.793 \Y

PLS[3: 0]=1000(_EFt#¥) 4.21 4.212 4.215 \Y

PLS[3: 0]=1000( T F%#¥) 4.092 \Y

PLS[3: 0]=1001(_bF#5) 4.51 4512 4.515 \Y

PLS[3: 0]=1001( FF&#T) 4.391 \Y

PLS[3: 0]=1010(_hF#F) 4.809 4.811 4.813 \Y

PLS[3: 0]=1010( FF&#Y) 4.69 \Y

Vevphyst? PVD iE i 100 mV
AR TR 1.63(M 1.66 1.68 \Y

VpoRr,/PDR ;

oz LI+ 1.75 Vv

VpDRhys? PDR iR 90.9 mV
Trstrempo ? SALFFELIN 8] 20 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 S HOR KRR 85 PR BERRE T A Voo HHHUE T IR

x1. NENSRBEEE D

Vi B A B/AME | HBE | BXE i:KivA
-40°C < Tp < +105°C 1.2 \%
VREFINT WEZRHEE
-40°C < Tp < +85°C 1.2 \Y
M RS I EER,
TS_vrefint @) 10 HS

ADC HIRAER 7]

1. RO AR I 18] A 38 I TP ) 22 RS 21

5.3.5 {REEHERIFY

LI TR 2 22 B S MR R 45 A 46T, XL ORI 35 TR R . SRBSIERE L 1/O B
MO, P R BT E . ARSI . 1O RIS e . R TE 7704 32 b B0 B DA R4
IR

Ay BT B AT R B R AR R, R AE AT — TSR T AR .

BARH R HFE
Cet b S IESTS

« FTER 1O 51 I#ERAL TH B, eS| — NS B E—Vpp B Ves (LK)

o FTA RSN TR, BRAERE UL .

o NAZAZAERS U7 ) I R HE 2 fuoik MUAIZE (0 ~ 24 MHz B2h 0 MEFEE I, 24 ~ 48
MHz B2 1 DNEER A, 48 ~ 72 MHz I8y 2 NMERF A, 72 ~ 96 MHz I 3 M4
i ).

s FBATIIIEE R . BRI : fecik = fHolk e

E: ARSI L AL E M A B RS Z ATIRE

F A2, 13, R AT EHIISH, RRAER 8 P ETIREZ N A Vpp AtH i F IR
it

*® 12 BITRA T RB BRI, BURLEABMNAR flash BT

Eiine)

JRYE O

IDD

E 58 FME fiowk LA
EREFTR SR @ REAFTHSMB
96MHz 26.23 15.2
72MHz 20.52 12.19
BATBEAT BRI A i () mA
48MHz 14.71 9.13
36MHz 11.76 7.58
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SAUE
Einc ¥ FME fiowk LA
EREFTE SR @ KPS
B 24MHz 8.84 6.03
loo | BATEAXTHIGSI R SR 2 mA
8MHz 4.1 3.14

1. BUAMERAE Ta =25°C TIAIS 2], HEZRE PN, AR,
2. ’ﬂ*%ﬁﬁﬂ‘%ﬂlﬂﬂ 8MHz, i—'l fHCLK > 8MHz EVJ‘E}% PLL.

#*® 13, EIRRA THRBERIAR, BELERBMAAER flash 5 RAM Hiz{T

g (1
o) B¥ s frowc By
BRFEME @ | REFASR
96MHz 22.41 10.92
72MHz 17.57 8.96
48MH 12. .
oo | BEHRHER FMyftmiehg|  ohdsmteh 8MHz 68 6.96 mA
36MHz 10.29 5.95
24MHz 7.79 4.9
8MHz 3.46 2.8

1. BIRERTE Ta =25°C PRS2 . A A E, E2E7=F LA Vopmax F1EA ficLkmax
{EREANA A2 AR
2. AN 8MHz, Y4 fuok > 8 MHz I8 ] PLL.

* 14, FIASFIEXTHRXERERE, KBEZITH flash &

BXE
&5 2% © %AF AT
TA=25°C
N i B A EYER,
(NS A AL FL IR 402
| VDD=3.3V
DD
i B AR, A
FERURSE T A AL FEL IR 0.4 K
VDD=3.3V
REIRT 21 RTC AT RIRE,
loo, veaT SIS B i 0.2
VDD/VBAT=3-3V

1. /O IRE BTN
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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
——  FHLER T R R
1. FHHER T RSB FEHETE Voo = 3.3V B 5RERXT L
SR LR #E
MCU At Fik 545 -

« FrA RO SIAEAL T AR, JREREE— AT E—Vpp 8 Vss(L 1),
o A RIANRERAL TR HPIRAS, BRARRE U .

o DNAEAF A 28 OV I 6 DV B B fraoik HOMIR (0 ~ 24 MHz Iy O MEE45 301, 24 ~ 48
MHz iy 1 NERF R, 48 ~ 72 MHz B 2 DMEEFFFE, 72 ~ 96 MHz BFA 3 A4

Ry JE ) o
o MEEIR LA Vpp AL HL B R 56451 T 5% 8.
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 .

RSN
P A MEEG AL 51 F32 15, MCU B A 4 -l T

« 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 HEGREZA Vop SRR R AFS T4 8.

& 15. AEIMERIRIRIERE (Y

25 °C IH 25 °C B}
B i::4iv4 W B Bpr
RiTh#t RiTh#E
TIM2 0.098 GPIOA 0.045
APB1 mA APB2 mA
TIM3 0.062 GPIOB 0.046
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NS 25 °C FHE St . WEAE 25 °C B f 4t .
Rh#E Hh#
TIM4 0.055 GPIOC 0.052
SPI2 0.133 GPIOD 0.046
UART2 0.077 ADCH1 0.051
APBA UART3 0.078 oA APB2 ADC2 0.052 oA
12C1 0.132 TIM1 0.121
12C2 0.134 SPI1 0.122
USB 0.058 UART1 0.078
CAN 0.033

1. fuok = 96MHz, faps1 = froik/2: faps2 = frok, TR BT R ECHBRIME -

5.3.6 SMERETEELFE
3k B SRR IR A U SR SN PR

TR L RS HOR A A R A S B IS, AR AN R AT e

TAEAT
7 16. EEIMNEBA FPETERERE
e 2% 4 B/ME WARE BXE L YA
fise _ext F P4 g g (1) 2 8 24 MHz
Visen OSC_IN % A\ 5| i s F d k 0.7Vop Voo \%
ViseL OSC_IN i A\ 5| M it e Vss 0.3Vpp Y
tu(HsE) OSC_IN ik fin i) (D 16 ns
tr(HsE) OSC_IN - FHfrsef g ) 20 ns
tiuse) OSC_IN "~ ey () 20 ns
Cin(nse) OSC_IN #7541 (D 5 pF
DuCynse) b 45 55 %
IL OSC_IN i A HLifE Vss < Vin < Vpp +1 A

1. HTHRIE, AEA il

Sk BSMIBIRH IR = 4 VKR SMEE AR P o

R AL RS HURAE A M R S B B RIS, AR R AN e A e

TAEZ A
F= A7 RIRINEB A PR SR
s 2H M B/ME HARE BAE L: YA
fLsE_ext F P 4R Az (D 16 32.768 200 KHz
Visen OSC_IN %A\ 5| i b 7t % 1.2 \Y
ViseL OSC_IN %A 5| K P & 0.25 Y/
tw(LsE) OSC_IN ek fifry i a) 15259 ns
trLse) OSC_IN _EFFfH ] (0 30 ns
www.mm32mcu.com 29/61


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

RS

DS_MM32L3xx_n_Ver1.07

"5 25 A4 BAME WAUE BXE L: XA
trLsE) OSC_IN "~ O 30 ns
Cin(Lsg) OSC_IN ¥ N7 (D 5 pF
DuCy Lsg) esl=a 50 %
I OSC_IN I i i Ves < Vin < Voo 0.03 uA

1. BB RIE, ALl

bt b fHSE_ext |OSC_IN
UL -

474122

[ 12. SRR A SR A 32 A Y e [

A
VLSEH | - - - _ _
R e e R i
| I | I
0% F———AH----- ! ! ! !
ViseL - —— 11! L ! ' ! '
| [ ! | | | >
tr(LSE)J‘:—H +:—:¢tf(LSE) : :<—>: tw(LSE) :<—>: tw(LSE) t
:< TLsE ::
2 ) fLSE_ext osc32_IN It
AR BhR -, L

214366

(& 13. MBI A SR B 32 e oY e [

EA— R PR SRS £ IR MR 3
RSN 1 (HSE) T LA P — A~ 2 ~ 24MHz i o/ 48 16 38 0 AR R 287 A . A
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TR ETas RS SRS T T R P A S SN TR, L SR SRRV A 15 2 A £
o FENHIFR, TEPRE AU A A A U AT RE SRR 45 B0 5L, DL/ 2R AR
IR E R A, AR AR S TR S A (R . B2, KERESR), T el Al I A A

J
% 18. HSE 2 ~ 24MHz &% 2245 (V@
e SH &M B/ME HAE BXE L XA
fosc N PR s A 2 8 24 MHz
Rr St LB 1000 k<
Cui/ JAESC ) A 3 L A L R R [ A
Rs = 3092 30 pF
C® HATREPT (Rs)@®
Vpp = 3.3V
I2 HSE K5 B VN = Vss 1 mA
30pF £ %k
Om PR 2R 105 2 =k 25 mA/V
tsu(nse) Ja Bl ] Vpp &FE 1] 2 ms

—_

IR 28 R R PR 2 50 b A U/ P RS U IR 2R D P 40 H

2. LAV, AEA IR,

3. X Cuq Fl Cro, BEVE A i LR Ay my SN FH i 51T (1 (B BUE 2)5pF ~ 25pF 2 [
MBS AR, FPOERF A RN AR EOEIRES . 8% Cuy M Co HAMFSE. Mtk
3% I LA Cuy Al Cro IR AT G 45 R BB IS 4. 121 +F Cuy #1 Co I, PCB
A MCU 51 B AT Z % EAE N (AT DU B HBAE 5] 5 PCB R B HL %5 4% 10pF {iiit).

4. AIXTEARH) RF FEREAE, Ae0% ) DLy ikE e fE MR A5G (5 FH I i 7= A= 1 ) R i R A7
TXFREREE T 7 A [ R A0 s B 2% A 8 2 T AR A . (H, iR MCU & S AE T 25 1A
BT, Wi HBERREXANSHE R L.

5. tsunse) &R BNISTA], JEEPHERE HSE JFaaille, B &M 3T M 8MHz Ry X B

B H] o SXANEAE AR — PR A IR AT IS 3, BT B DA el A i 3 R 00 S [ i

BAEEK
IR T RS
iR

S. o cLu

BRI 0SC_IN fuse
T D ’

/ \ J Has

8MHz :
e S Feil
N\ /
S Ry L/ osc_out

cL2

BRI R=510KQ R, =5100

860676

14. £ 8MHz @RI EY Y A

ER—A R PRE SRR R RRSMRES 5
(SR S (LSE) AT LU — > 32.768KHz 11 o/ W5 15 R 28 B0 R 387 .
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b s HAE B R T T R A MR SN T A A, i SR G R AL 15 30 1 4
Ro ENHA, 14 ?)&%%*ﬂﬁjﬂZEﬁ‘ﬁM‘éjﬁRTﬁEiﬂaELf}&/ZJ%&m‘glHfﬂ, LAY /Nt 2R EURT S
N REE R ] . AR AR IEIRES I TR S5 (P, B3, KEIESE), 1B & UIAHR AR
J e (B X HLRE B S A R AR B TAT T U YR R R ) VE R X T Cuy M Cos
AL & R ) 5pF ~ 15pF Z ) (%A EE%F%%, iR/ Sukin s > N N A e ]
W Cuy Fl Co BAMFEIZE. MRHIERIER L Cly A Cro B ATAHAS B AEBAN
ZH. R HE CL I RIS CL=Cr1 xCr2/ (CL1 + Ci2) + Cygray» Lt Cstray & 5|
(A PCB #R Bl PCB AHGHHLZY, e M AUE 2T 2pF ~ 7TpF ZIA]. i 1k
HuiB i Cry M CLo MIF KAE (15pF), 5@ E ] fidk i %% CL < 7pF Eﬁi%f)ﬁ%% ARl
M EEA N 12.5pF BIERES . Flln: REsE 7 — % CL = 6pF g R#SH H
Cstray = 2pF, M CL1=Co= 8pF.

% 19. LSE #R5%2845 14 (fLse=32.768KHz)(")

Zias] 2% x4 B/AME HRUYE wAE L: YA
Re PR 2 151 HeL BEL 25 MQ
Cus LI A A LA 5 0 I PR o

Rs = 30Q2 4 pF

C, @ HATBHPL (Rs)®

VDD =3.3V
I LSE 3XzhHii 0.08 MA
ViN= Vss
Om PR A 5 0.5 pANV
tsu(nse) @ =kl il Vpp &FaE 1 1 4 S

1. HEZREVHETH, AEA = .

2. ZWAREM L7 ER SR,

3. FEEAER /N RS HMEHEIRS %S (W MSIV-TIN 32.768KHz), A LIk HLFTH #E
VRNV 10 A 1) 7

4. tsynse) BN, MEPEAERE HSE JFAaII &, B 278 2150E 1) 8MHz #R¥% X B
B E) o SXAN BB AE — PRI A R A I RS 2, T T B DR b A i 3 o 1100 S [ g
ALK o

SRR T
B R R

D J‘\ D ;
a [ R 0SC32_IN fLSE
, _
/ ‘ ‘ l < ity 24
| 32.768KHz sRF | il
L_‘_‘ ] = )
1 ;OEIRSS
= Il
N | 7 L'_l 0SC32_0uT
CL2

112577

15. {EF 32.768KHz & iAH 1R 7 F

5.3.7 AEBETHEEHE

IR RE S O A AR R AN O B R AT Sl T AR SR A I A 2
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EIERER (HSI) &%
% 20. HSI #fsseg4sts (D@
5 28 FA BAME BRI BRMHE B
fusi LIES 40 48 64 MHz
ACChs HSI IR % 4% 1K [ Ta = -40°C~ 105°C -10 10 %
ACChg HSI 4 3% 2% (kG Ta =-10°C~ 85°C -3 3 %
ACChg HSI 4% 3% 2% (FkE Ta =0°C~70°C -2 2 %
ACCyg HSI 537 85 i 4% 1 Ta=25 -1 1 %
tsu(Hsi) HSI k3% %% 3 2l [a] 2 us
Ipp(Hst) HSI &35 #% ik 81 200 WA
1. Vpp = 3.3V, Ta=-40°C~ 105°C, FRIAEKEHIUEM].
2. HBHRIE, AEA .
{REREB (LSI) #FR5%HR%
* 21. LSl iRHa45E (D
5 28 *A B/AME HAE BXE LA
fisi® e 31 40 75 KHz
tsucLsn @ LS| #R35 #% J5 Bl 1] 1 us
loocsn® LS| #R % 2 ohkE 1.1 1.7 LA
1. Vpp = 3.3V, Ta=-40°C~ 105°C, KRAE4FIEH .
2. HEZRETHETRH, AEAE Tl
3. HWIHRIE, AFEAE= i,
MR Th AR IR AR Rt 8]
N ARB A ARG BRI R] A P9 SN Bl HST R g e B Bl S 15 380 o g EE I ) IR 44 =24 i
PR E R T 72 -
o AENLBAFHLSE: IR AR 4
o BEARAES: B4R 1\ BERRAS 2 BT {3 FH FrR e 4
JIT A P B T 2 Sl FH PR 53 i P58 R 46 vl ol R 755 0 FH AR 2R 245 3
7 22, (RIHFEART RO RREE T B)
a2 B M BXME XA
twusLeep " AR R A = i 5 HSI 4% 35 o i e i it 4.2
A RS e i us
twustop " e HSI 15 % I B g = 2us 6.3
(AR b T84T 80)
HSI IR % &8I i g = 2us
twustosy MREHLAS 2R U 33 R A A5 2t 2 B ) 47 ms
= 38us
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1. W NS [ PO B AN R AR T 0 2 T P R PP B B — SR 4R 2o

5.3.8 PLL %%

RIS B A AR AN o AT S ) AR S AR AR 2.

< 23. PLL 4% (D

5 28 B/AME HRUE BRXHE BAr

- PLL 4 N4k @ 2 24 MHz
- PLL f B 8h 5 25 L 40 60 %

feLL_out PLL #5450 I b 40 200 MHz
tLock PLL #0AH S ] 100 us

1. BB RIE, ALl

2. HEFERMMIEHKAFIRE, WTRYE PLL S SRS fou_our 4T VA

.

5.3.9 7FifsxiE
NEFEE

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

24, INTFRHEERATIE

w5 28 A B/ME HARE BAE L: YA
torog 8 hL 4w AR A] Ta =-40°C~ 125°C 4 us
terase T (512K F75) BERRIS [H] Ta =-40°C~ 125°C 4 5 ms
tve B YRR [R] Ta = -40°C~ 125°C 20 40 ms
'Li*ﬁft, fHCLK =
5 6 mA
48MHz
E*ﬁﬁ’ fHCLK = 7 A
lop it B LA 48MHz "
BRI, fuok =
2 mA
48MHz
Iss Standby it 1@25°C | 50@125°C uA
loep Deep Standby Hiiji 0.5 15@125°C uA
* 25. NEEHBREGMERAREHR V@
"5 2 A &/AME HRE BAE LW
gt (B5 ,
NEND ) 20 Tk
H)
- Ta =105°C 20
trReT B R AT IR i
Ta =25°C 100

1. HZREIHER I, AR I,
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2. PEIIRIY R AE BN R Va N3 T .

5.3.10 EMC %¥%
FEURRAE DU AE AE 7 i B 5% 6 DRAL I SRR EAT I B

TheEtE EMS (R RESE )
s AT AN B N FE I GETE 1/O B AR 2 4N LED), JURARE S ke i 2 Fb B pig T
MBS A A%, LED NERIER T AR 4 .

o R (ESD)(IE R R RORCE) e N RS BT B 51 IR E SRR A ThREVE AR R . X AN
RIFE IEC1000-4-2 Hrife .

« FTB: 7£ Vpp Fl Vs i@ —4~ 100 pF [ B2t 0 — NI i He A ik P i (U 1m0 A
) BRI A DR A . XN A IEC1000-4-4 Frifk.

P BT DU R GEK R I 4R A
MAGERIN TR R KR TREIL P E XA EMS Rl A1 RBEAT I

%< 26. EMS #$¥%

Fin=2 e 24 *AF 2Bl
£ Vpp M Vgg LifiT 100pF Vpp=3.3V,To=+25°C,
Verr KR ARINE . SEThhEE fuclk=48MHz. & TBD
i 1 5 AR Bk b E R AR PR o IEC1000-4-4

BT AT SR AOER HF DUg 2 R P A [E) R

TERIEGUHEAT EMC IFRTRILAL, RAE IR S IR BT AT 1 . BZERE 2 A5 1
EMC il 15 11 P 2 FRL AL LD P A %«

Rk, # SR PR SRAT EMC AL, JFEAT 5 EMC A SRHOIENA.

MEEN

R IR TR A SRR BB, s

o BRI T
. BAMGE L
o BEECRBERIR (Pl 2507 2325

NERTAO R
TR 3 LI SRR (RSN SR RURRFF HH AR AOR) , 7T BUBIE A THE NRST L3I A4
G L P S 9 51 L 5N — AR 1 BB RO T T 3L

FEEAT ESD WUkAT, LU th 7 EER A b R ELBERBANAE 8507 b 4R B R Sh 2 1
M7, A5 T BN AR DA 1l S T AT OB
5.3.11 HXI|MAME (FRSBURLE)

BT =AAFKN (ESD, LU), f#RE IR T L, XA 247 50 B sl DL E B 1
HL BB 7 T A T E
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BRI (ESD)

B L ICERL (— AN TE O 3R S T B — 0 i — A 7 P sk i 0 50 A 5 0 T 45 51 I L
BER /NS85 b B % AR SE (3 F x(n+1) BEHLBI ). X MIRRTT & JESD22-
A114/C101 ¥5if,

S Bt

N T IERARBIERY, AL 6 AMRESL T 2 AN ARSI

o AN HLEEI I, R B PR A R L

o TERAHIN . B AITTECE 1 /O 5 EIE N R .

AR 2 EIAJESD78A 42 A Bt Skl .

5 ¥ FAF RE BXE HAr
Ta = +25°C, fi&
VEsp(Hawm) FrEUCR R (AR 2000
JESD22-A114 \Y
N N TA = +250C7 ’?‘{F%
VEsp(com) FRE R R (R R IR 500

JESD22-C101

ILu

¥ HB2% (Latch-up current)

Ta = +25°C, 54

JESD78A

200 mA

< 28. 1/0 ga7s45E

5.3.12 1/0 s CO%F%E

GLEE DN iy
RARFEBIULI], TR S HORIGIER SR PRI R, FIf 1 1O 3 1A 2 Hes
CMOS.

"5 25 - Jis B/ME HRIE BOAE L: XA
Vi FANKHT T CMOS i [ -0.5 1.1 \Y

Vin LN S RS CMOS i [ 2.08 v

Vhys /O ot 2 A i 25 Fb IR iy (D 500 700 800 mV
likg N I @ 1 uA
Rpy 55 b hr S e ) Vin=Vss 30 50 100 ‘0
Rpp 55 R PR bE Vin=Vop 30 50 100

Cio 1/O Tl L2 S pF

1. TSR b A B TT e B~ AR T L R . 2R S PSS, AR il

2. W RAEFHAR B A ) HE AR, DU IR T RE e TR R E .

3. LR AT dr A A B o — AN IE Y E R R B — N ] 9 B PMOS/NMOS 28, 1xA4™
PMOS/NMOS JF 5% (I HLBHAR /N (15 10%).

Fif 1/0 i 1 #5E CMOS 4 (RERMEE), SIS E T 28™# 1 CMOS T

2
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o XF Vin:
- W% Vpp &4 T [2.50V~ 3.08V]; {# CMOS #5ik.
- WH Vpp =Z/F [3.08V~ 3.60V]; L% CMOS.

o BT Vi
— {1} CMOS H5t.

IR RN LR

GPIO (it F s A/ i 3 1) AT DA e sl HH 2258 £20mA Hiij

FEFR R AR, 17O BRI E H A SURAIE IR S] B AN REBEIL 5. 2755 45 HH ) 2600 e K AUE 1 »

T 110 i VA Vpp _EIREXH HLIALEAT, ik MCU fE Vpp E3RERH) R Kz AT B, A
RE R 20T e KAUE . Ivop -

« A 1/O 3 ORISR AN Vss B3t I FRALEL AT, n b MCU 1E Vs bR I Kig 47 L
Wi, AREEIT L0 R RAUEE Ivss o

MHBE
BRI, R RS H S EOR A PR EEIE AN Vpp i FL RS &3 B2 Je 15 31
T /I 110 3 I #2 FE 2 CMOS Hi.

pias) 2% - 353 B/ME B L: V2
Ve () HrHRE, 2 8 ANSIHFERTL | CMOS i, lo = +8mA 04
o e L IR 2.7V< Vpp < 3.6V '
HH RS, M 8 AT HIFERS | CMOS i, o = +8mA
Vou® 0.8Vpp
lL"J:ll Eﬁjﬁ 2.7V< VDD < 3.6V
Ve (D@ W AGECE, 2 8 AN B E IR 04
lio = +20mA .
o Hirhuiie o = +eom v
i, %8 sl | 2TV Voo <36V
VOH @® 0.8VDD
H R
G, 2 8 NS E] I I lio = +6mA
VoL @® TBD
e FLE 2V< Vpp < 2.7V
i E T, 248 AT E e lio = +6mA
Vou@®) TBD
LR 2V< Vpp < 2.7V

1. SRR Lo W AUAG 28GR T 2h I 20T B RAUE M, RN Lo M F (B
/O JEIANz I I A RE#E lvss .

2. SRR o DAURAEIEER 45 B 40 i KBUEE, [FI Lo KIS (I
/O JEFNzE I ) ANReiEE . vop .

3. HEEETHESH, AR I,

B 3R
45 N SRR s SURISLAEL 93 A ) 16 RIS 0%,
FRAEAETIBE, % 307 th 115 KR G P PRSI Ak o R 4592 510 2% FE I RAS 1.
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MODEX[1: 0]
Finc 2 A B/ME BAE 8: K iTA
i [N
C.=50pF,
fmax(IO)out %ﬁiﬁ% @ 10 MHz
01 Vpp=2V~3.6V
(10MHz) . it v AP 256
f(10)out \ C_=50pF,
e fi] LRP ns
W REm Ry | 0230V
tr(IO)out N 25(3)
T ]
C.=50pF,
fmax(IO)out %ﬁiﬁg @ 20 MHz
10 Vpp=2V~3.6V
(20MHz) . i AR 195®
f(10)out ) C_=50pF,
* TR ] :
Wi | o236V s
tr1oyout ‘ 125()
T ]
C.=30pF, 50
Vpp=2.7V~3.6V
fmax(IO)out %ﬁiﬁg @ C\ =500F MHz
LOUPE 30
Vpp=2.7V~3.6V
C_=50pF,
) 20
VDD=2V~2.7V
11
(50MHz) CL=30pF, 5
Vpp=2.7V~3.6V
i Ry M= <]
tr10)out X
TR [A] C_=50pF, 8
VDD=2.7V~3.6V
C|_=50pF, ns
12
VDD=2V~2.7V
C.=30pF, 5
Vpp=2.7V~3.6V
. R E S P
r(10)out T CL=50pF, .
Vpp=2.7V~3.6V
C.=50pF,
: 12
Vpp=2V~2.7V
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MODEXx[1: 0
R B st BMA BokfH Ao
AR
EXT 42 il 46 ) 53]
texTiow 10 ns
S 1 ko 95 FiE
1. 1O 3 Iy B 7T LG i MODEX[1: O] BB . 2 WA 2% F % GPIO 31
il B 2517 2 (T
2. SRR LE R 16505 3L,
3. HBHHHIE, AEEEP .
90% 10%
| |
| |
| |
| |
o |
A 7 . :
| | |

HIES0pF ¢ (10)out je—p ie—i tr (I0)out
| | |

|
|
¢ T >

R ((tr + t1) < 2/3)T, FFH 52L& (45 ~ 55%)
M NS0pFIT, KB FORIER

868304

16. SN AT E X

5.3.13 NRST 3| B4t
NRST 5| B A IRE6 ] CMOS T2, s T ANEEWTF 3 fFH, Reyo
BRI, T 25t 2 KR A8 P BR B IR B A Vop R LR 75 403 B4 B2 5

%< 31. NRST 3| B4

5 28 A B/ME HAE BAMHE BAr
Vicnest) LD (39 =20 -0.5 0.8 v
VingsT) NRST #i A\ & L HUE 2 Voo

NRST Jith 2% i fish 45 HLU OB
Vhys(NRST) - 0.2Vpp \Y;
iy
Rey 59 LR SRR @) Vin = Vss 15 kQ
Vengrsn) ! NRST #y N\ 3 ik 100 ns
Vnenrst) ) NRST #iy A\ E3 ikl 300 ns
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2. bR AR BT AN I A R AR B — AN AT IR SR PMOS SEEE . X PMOS/NMOS

TFRETHFRAR /N (2445 10%).

SIS RLEE | e === e

S

Pl

"\
\
“NRST?? Reu
1
|

r

¢ TEB AT

W R AL

>

s
PRy

0.1pF

T
T

368560

& 32. TIMx(") #5i4

17. BILHY NRST 5| BMR$P
1. BRI T Bk AF R R AL

2. W ZRIE NRST 51 R ALBERS AR 138 31 81 H i 5 K Vip(ngsTy BATF, 751l MCU

AR RIE L.

5.3.14 TIM ZER 284514
TR S H R BRI

A R4 Nt S TR S it BB 4 3R

W/NFT 5.3.12

SIS Bl . PWM i )

MRk vERs, 2

5 24 %8 B/ME BAE HAL
. U, 1 trimxcLi
tres(TIM) SE I35 43 HF s [A] ; 96MH 104 s
TIMXCLK= z .
; CH1 & CH4 [117E I #3458 st 0 frimxcLi/2 MHz
EXT
!EEF}}E% fTIMxCLK=96M Hz 0 48
Resmim SE W48 3 PR 16 i1
) MIERE T AR, 16 {7 1 65536 trimxcLk
COUNTER
T 2R s B ) 1 frimxcLk=96MHz 0.0104 682 uS
w 65536 x65536 trimMxcLK
tmAx_COUNT R R AT ; 9oMH 47 S
TIMXCLK= z .

1. TIMx & — Ml AR, A& TIM1 ~ TIM4.
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5.3.15 EFE#ENO

12C
ErARsEmuE R, 3% 33FIH IS HUR A FIARRE ) freue PIHAT Vpp BEHLHLEFT 538 81
AR

12C B 5 A FrdE 12C A5 P, (HA W FIRE|: SDA f1 SCL A% ‘EH’ 151, MicE
FFFIEET R, 7RSI AT Vpp Z [ K PMOS &4, (EASRAFAE .

12C F: RS F 3K 33, A xRN ZHIIEES| I (SDA A1 SCL) Mk EENR, 20/

5 5.3.12,
#< 33. 12C #FO%FM
PR 12C B 12c V@

G 2% B/ME BAE B/ME BARE Rl
tw(scLL) SCL I IkIr A 4.7 1.3 us
tw(scLh) SCL B e =i i) 4.0 0.6 us
tsu(soa) SDA 757 ] 250 100 ns
th(spa) SDA il R FEH 1] 0® o® 900® ns

tr(spa) trsoL) SDA F1 SCL _E i a] 1000 2.0+0.1Cy 300 ns
tispa) ti(spL) SDA F1 SCL KB ] 300 300 ns
th(sTa) TEUA 6 AR FR I [A] 4.0 0.6 us
tsu(sta) [T UR S A B AL [R] 47 0.6 1s
tsu(sTo) 15 1 2R AR ST ) 4.0 0.6 s
fusrosma 15 1 25 TP UG SR AR IR IS 7 13 s
] (LTI
Co 5% IRV ENS ke 400 400 pF

1. BB RIE, AEE Pl

2. NIEBIFERL I 12C BRI, feerke UK T 3MHz. ik B P 12C 8K
BE, fpokt LATKT 12MHz.

3. WIRA BRI SCL 55 AR T 8], U R 753 2 T 46 2% 1 B B R DR AR I (]

4. N T SCL TR ARE XX, £ MCU WL AURIE SDA 155 L%/ 300nS
DR ZSERRLTP
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VoD

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

THaaaAF _/ \/

SDA / / ><: >< T teusTA B e /%t‘a%&#

A
WY

| sbA

1 [

| scL

tf(SDA) »— >:—:<tr(SDA) >atsu(sDy) | T 1 ia—p tsu(STASTO)
| | ‘ frabseft o
| |
4—»} th(sta) 1 4—»‘. tw(SCKL): %‘%th(SDA) l 1
| | |
! | —— I
| | N
SCL | | . L
| |
tw(scm-om—bf tr(scy »L-a P ti(scy P tsy(STO)

130244

18. 12C R FE NS B g (1

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

SPI EO4514E
B AR BB, 22 345N KB K0R M FIFRBEE I, focue SRR Viop (L HLHUE /&% 81
SRR E],

Bk N 2 ThAE S| (NSS. SCK. MOSI. MISO) FIRs RS, 2 0/hi 5.3.12.
%< 34. SPI 4 (D

i ¥ A =/ME BAE L0
TR 0 36
fsox 1/t SPI i gz MHz
S TEee B 0 18
tr(sck) X .
SPI B8 b F-FI T B[] fisk % : C=30pF 8
trsc)
tsunss) @ NSS 37K (] AL Atpork
th(nss) @ NSS R [A] A 73
tw @ F#RK, fecik= 36MHz, ns
e SCK & A 1] T Po 50 60
twiscry) @ T ZRE = 4
tsuemny @ B NI [A],  FAEE SPI1 1
tsucsn @ B NS A, MR 1
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e 2% &4 BME BAE Bifr
thawi) @ Bmt NARFRIT (8], F AR SPI1 1
th(si) @ Haim NORFERT TE], B 3
M, fpcik= 36MHz, 0 55
taso)@® FE i H U 1] B[] T ERE =4
MAER, focLk= 24MHz Mpcik ns
tais(so) @@ H A H A 1 ] ML 10
tyso) @M H a4 G R [R] M (FREILIE 2 )R) 25
tymoy P HoHE i H A R T FHEA (FREILIEZR) 3
th(so) @ T /\{\1‘3‘2?& ('fiﬁé%ﬂ‘?ﬁz:.}é) 25
thmo) @ ER (RIS 2 J5) 4
1. FHLU Y SPI Rtk R 2 — e
2. HZREVHEAR I, AEAE Tl
3. I/AME R RIS R d N ], B KA s TE R SRS O 1) d I T
4. B/IMEZIR K M A BN ], B KA RN R B 20 B T B A ) s ORI )

NSS input\

tsunss) | | tciscky ——» . th(NSS) +— 3
8— CPOL =0 ‘ t { : I | : | ‘
£ tW(SCKH) |, . \ 1 ‘ |
& |cPHA=0 twiscky) ] | | I | ‘
@ |cPoL=1 | . / m— [
| ‘ H tv(so)+— th;s?) ‘ ! — o tr(sck) :lciis(SO)
taso) &—» | ‘ ! o tfsck) |
MISO I N i - | :
OUTPUT {  mssout BIT6 OUT 1) LSB OUT >7
tsu(siy—+
MOS| ><><><><><><W | MSBIN BIT1 IN >< LSB IN W
INPUT _

19. SPI BYFF[E-AE3F0 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

& 20. SPI BfFFE-AHERF1 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
CcPOL =1 ) : | J o
Lo [ : [ [ :
o | | | : |
CPHA =1 ! N | |
5| CPOL =0 : : : - : |
iél : : | : | : :
—
S| CPHA =1 m | ‘ ‘
CPOL =1 ‘ ! ! ! \—/
I Itw (SCKH) \ tr (SCK)
tsu(MI) :4—% :tW (SCKL):<—>¥ : ‘ : t (SCK)
‘ | | |
MISO ‘ | MSBIN ! N
INPUT | BIT6 IN LSB IN
A i ) T
<+ th(M|>+] :
gng',UT MSB OUTE >< BIT1 OUT : >< LSB OUT
tv(Mo ) &P th(MO Yt P
21. SPI Bt FE-E&ER V)
1. MEAKET CMOS #HF: 0.3Vpp 1 0.7Vpp.
USB %1%
% 35. USB /2 &hATE]
i 23 BXE Az
tstart V) USB itk # Ja 2l [i] 1 us
1. R THRIE, AFEA =
% 36. USB B4
Vi SR %4 B/ME O | BKE D 8-
PN D
Voo USB #fEHE @ 3.0 3.6
Vo TN REUE 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. AT (1 R R A e 6 i M2 A v

2. N7 5 USB 2.0 &S MiEH%, USBDP(D+) SN ELNE 4 1.5 kQ HFH
B:E Vpp, AN EAME,
3. AFEEHIIERG USB ThRERT LATE 2.7 V B EIfRAE, TIARTIE 2.7V ~ 3.6 V HLEJEH %

TR
4. MZRE PG IRIE, AFEA P h .
5. Ry /2iEHEF| USB IKa) & B HEk.

2SR
ZEBR L
VCRS 777777777 TX/ \X‘ X X
e

22. USB FIF: #E(ES LA TRBERTEIE X

% 37. USB &R 545 (V)

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 2.967 \Y

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

5.3.16 CAN(¥4I28/FiE M%) #E0O

Bk N S ThAE S (CAN_TX A1 CAN_RX) f4-PEER, S /M 5.3.1271.

5.3.17 12 {iL ADC %1%
BrARE AU, TRIOSERMMRT G R 8RR BT frcike MIF A Vppa BLHLH

YIRS SRR
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% 38. ADC 454

e S %MF B/ME SLRUE BRE i: X ivA

Vbpa ik F L 2.5 5 5.5 \Y;

VRer+ EZHHE Vbpa \
fapc (D) ADC B g 15 MHz
fsM® PR o 1 MHz
o fanc = 15MHz 833 KHz

frric™ AR b R AR

18 1/fapc

Van® s 4 o 6 O(Vssa 5 Viges v

VRer- ZE3Z 2 1)
Ran® S PN R Z a1 FIFR 39 kQ
Rapc® FRETT S BE 0.75 kQ
PR A R
CapcV . 10 pF
//E

fanc = 15MHz 0.1 16 s

ts SRR e -
15 239.5 1/fapc

tstas V) b R R T 1 us

G A 7] fapc = 15MHz 1 17.44 us
o (ELHEERE T 7)) 15 ~ 253 (KHF: tg+) BPIEIL 13.5 1/fanc

1. BHTHRAE, A7EAF .

2. fEZRF= 5 F, Veers fEWNFERS] Vopa, Vrer- £ N FERZEE] Vssao

3. fapc I X FF 15MHz, fs 55 X FF 1IMHz(fecLk2 = 60MHz, ADC Prescaler =4, fapc
= 15MHz, TS = 1.5)

A~ 1: K Ran 23

T
fapc X Cape X (N + 3) x In(2)

Ryiv < - Rapc

BRI (A1) AT e SR B SMRERYL, (1520 /T 1/4 LSB. i N =12(%
™ 12 153 #E%). In(2) = 0.69314718.

%54 39. fADC:15MHZ(1) HTJ'E"]EE&* RaiN

Ts(AH) ts(us) BK Ran (k)
1.5 0.1 0.2
7.5 0.5 4.1
13.5 0.9 7.9
28.5 1.9 17.5
41.5 2.8 25.9
55.5 3.7 34.8
71.5 4.8 NA
239.5 16.0 NA
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1. BB RIE, AEL il

% 40. ADC ¥ - BIRAGIIA K1 VO

hine) 2¥ WA HRUE BAE ;¥ A
JEY =
ET EZNEE] B%f-: focLka = 60MHz, 8 10
AT
EO iRz ADC Prescaler = 4,T;=13.5, 3
EG WA IR 1 1 LSB
fADC = 15MHZ,RA|N < 10KQ,
ED W R 6.5 7
NN VDDA =3.3V, TA =25°C
EL R &k iR %z 8 8

1. ADC W5 RPN HUR IO OR Fe 7 B3 G E AR ()b v OO RSN 51 I_E 3 N S ) W
Wi, B2 B35 AR 5y — /NS N 51 I IETE BEAT (MR 4R B2 . S IUAE T g™
AR AE N HIA BT RS DL B0 L, (51 2 D) B89 — A 1 R R
IR IEFEN R, REA TN 53130 I Ingeiny AT Zlingeiny TEEZ A, 5
Rexgsmi ADC KB .

2. LAV BIE, ALEAPFHER.

ET = SORAHERZE: S BrME AR A i o 2 1) F) B AR 25

EO = W2 iR 2 UK SERRIFHAN S — CE AR L 4 18] (A 25

EG = 2tk 7% : f)a— IRERAREE A 5 — IR SR bR e 48] F i 5
ED = o SR 22 SEBRD It A FE AR 8] ) e K 5

EL = BRI IR ZE . AR AR SE B B 40 iy sl A D24 1) F) e KA 15

KAEANORFFADCH e 3%
IiﬁAIA’:l(l) AlNX!"\ RAMMM(” 124ﬁ
VWYY LJ YWy igﬁ%%
@ ‘ Cparasitic® L
7EADC“]
SRS

(& 23. £/ ADC s RIF)EREE

1. % Ran~ Rapc 1 Capc WIE{E, & 0.3 40.
2. Cparasitc %7~ PCB(5/E#:H1 PCB #1i Jm it EA4HK) 5128 ERyar A (KL 7pF). &
K Crarasitic I PR B NS L, AR R B INE R fapc -
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YR 1 25 R A4 B R SR . B 10 nF R L AUR BN A (FHIRE), BN iZ

AT REHBEEIL MCU W5 Fr s

VDDA

[

1pF//10nF

[

|\|—e

:I VDDA

] Vesa

326818

24. HEBERAESERIREBLR

5.3.18 REfF R

=4 REAERESREE OO

Fias2 3 B/ME HARE BE BAhp
W Vsense FHX T35 B B 2 B +5 °C
Avg_Slope™ PR 4.571 4.801 5.984 mV/°C
VoM 1E 25 °C B[ HL & 1.433 1.451 1.467 \Y
tstart ? e avaingle) 10 us
Ts_temp® MEHUE L, ADC SR ] 10 us
1. BHEEE N IRIE, AEAFEF N,
2. HWTHRIE, AEEFHINER,
3. BSERRAERT [a) ] DA f B R P 8 IE 22 A PR 5E o
4. VDD = 3.3V,
5.3.19 DAC %1%
3 42. DAC 45
Fiias2 E 2 B B/ME | BEME BAE AL
Vopa UL AL L LR 2 5 55 \%
V, DAL N TF
Veers S5% (ot e - Voo v
VDDA
Vssa Hh 0 Vv
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#s 3H bacy 3 B/ME | HBBUE BXE 8:-X A
ﬁ Buffer HTJ‘, VSSA J:Eg JEN KO
RLOAD(I) Tﬁ
ﬁ Buffer Hﬁ, VDDA J:H/‘JBE
kQ2
£l
Jc Buffer if, DAC_OUT
Ro™® 7t Buffer B H FHAT 5 Vpp 2 BT R DN A 20 kQ
1.5 MQ
# Buffer i}, DAC_OUT
CLOAD(I) ﬁl%ﬂk‘ 50 pF
NP NiE=
DAC_ OUTmin® H Buffer Itf, DAC_OUT L 2 DAC — A et i 02 v
E/JEQTEEEEE %%, E*Eé?‘{f VREFJr =
3.6V B —A 12 il
Z &) By
e ouT N 4 Buffer Itf, DAC_OUT |- 0x0EO ~ OxF1C . [E] i % . . .
_OUTmax N B /E Vrer, = 2.4V poa-0.
0 5 AL Vrerr !
25—~ 12 f7f 0x155 ~
OXEAB 2 [H]ffi% A\
7c Buffer i}, DAC_OUT I
DAC_OUTmin(" e 0.5 mV
074 i
2 DAC — M K s
7c Buffer i}, DAC_OUT -
DAC_OUTmaX(1> N Vppa-0.01 \
147 53¢ 1 FELR
N , . T, Vrers = 3.6V, il
RIRBE L (FFpLEEX) T, )
IoovReF + o AN Z{H Ox0E4 K H 50 nA
DAC H i - fi ke )
WARFE
RIREE R (FpALE) &, | BT, AR EAE 630 A
L
Ippa DAC E.iiH I FE 0x800
%ﬁﬁy VREFJr =3.6V, iﬁTj
N ZE OxF1C B E 703 HA
VLPFE
Eoay it AN ESE
DNL® - DAC i Jy 12Bit +3 LSB
(LSB) Z M%7
INL® AR DAC FiL &4 12Bit +4 LSB
frset® fiks 2% (0x800 [l (4 | DAC FCE My 12Bit +10 LSB
offse
Sk >l | DAC BLE N 12Bit, V
51 AE{H VREF+/2 2 [a]f] REF+- +12 LSB
% 5) =5.5V
Gain error® WA 35 IR 2 DAC it &~ 12Bit +0.5 %
‘ Cloap < 50pF.Rioap >
tserrung @ FEALRS[A] 4 us
5k
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e S5 basy 3 B/ME | ABEE BAE 8:-X A
HEN — D E N
Updata rate® (BAELLE BT R, CLono<50PF Rioan>5k 1 MS/s
DAC_OUT [ KAR AR
.
RIPIRFS T e B i) (75
twaxeup @ DAC ¥ &FHFHMHNEE | CLoao<50pF.RLoap> 5k 10 us
ENXx)
Bt FMEI L (VDDA)(F: &
PSRR+(") % Rioap,CLoap=50pF -40 dB
B &)
1. WiHALR, JE77 .
2. WP HUE.
TR AN 22 R I DAC
in il Riono
| | AL
12457 Bkt | | DACx_OUT
A | ‘
L

|
Croap

25. 12Bit H4& /AT 28 4 DAC
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6 ESE R K

BRI

6.1 i LQFP64

A3 |

S
<

R i
MR 1111111
e

100104

26. LQFP64, 64 BMEEIE 5 R & E

1. BRI L2
2. AN K.
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B =X
s B/ME HRIE BKE
A 1.60
A1 0.05 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.18 0.27
b1 0.17 0.20 0.23
c 0.13 0.18
cl 0.12 0.127 0.134
D 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
SIH%H =64
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A3)

A
A2

A1

PIN 1

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

27. LQFP48, 48 BMEEIE S R FEE % E

1. BRI B2z
2. R ANk,

%< 44. LQFP48 R~TiiRf

_ 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

L2

LRZ
s

A1

PIN 1 $
IDENTIFICATION

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

L1

[/,

sy

28. LQFP32, 32 BMEEIE R FEE % E

1. BRI B2z
2. R ANk,

%< 45. 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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6.4 i 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
29. QFN32, 32 Ml RFE LS| & RNz E K E
1. BRI EL 24
2. R~Fefrh=k,
%% 46. 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 L

Device family

MM32 = ARM-based 32-bit microcontroller

Product type

L = Low Power

Sub-family

3

3 = Cortex M3

User code memory size

7 3 P S

7 =128 K Bytes
6 = 64 K Bytes

Function Family

3 = Support ADC, USB, CAN
2 = Support ADC, USB

Package

P=LQFP
N = QFN

Pin count

S =64 Pins
F =48 Pins
T =32 Pins

Options

TR= tape and reel packing
blank= tray packing
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