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BIT

B

1.1 ik

AP B AE 0 ARM® Cortex®-M3 340 32 Rl %, Jci TIRHIR T ik
O6MHz, Py B A7 4, B (M VO 3 O RISMEREM OB A7 2
A4~ 12 fiffy ADC. 2 4> 12 fifty DAC. 3/ 16 RUBJI it 4. 14 16 S iigLsini . &
BEPRERIEGERE . 24 12C 80, 24 SPIHEEH. 14~ USB #11. 14> CAN £ 11HI
3/~ UART #2H.

AP A R A TAEHLE N 2.0V ~ 5.5V, TAFIR {5 HE 1,4 -40°C ~ +85°C I A1-40°C
~ +105°C ¥/, L Hh4s B T /R 200 3E S T EE S 5K

A7 R LQFP64. LQFP48. LQFP32 fil QFN32 3t 4 Fhdt =,
FRAEAS [F 2 5, 284 P A AR TS B A A D

X EF AN E, AR W EH S S T2 MM S E

o HLALORB AN A 42 il

o ESFRTFR

« PC ik /% F1 GPS ¥ &

o TAVNH: AIgwfedsdlse (PLC). Apsfige. FTEIHLFIFIHIIX

o R RS, MUANE. RS K R g

1.2 Rt

- WiZ5 RS
— 32 iz ARM® Cortex®-M3 kb F 2% 1%
— i LAEAZR AL 96MHz
- PR
- mE 128K FATHIINAERR T A7 fifi 25
— A 20K FH5 SRAM
— Boot loader 3Z#: N Flash. 74 & %i4mfE (ISP)
o IR, AR YR
- 2.0V ~ 55V fitif
— A/ E A, (POR/PDR). Al 4wfs ik il 2% (PVD)
— HNES 8 ~ 24MHz =ik S AR 2%
- WIRAEH ] FRH) 48MHz =gk 4
— PLL ¥ ¥ CPU Hiz{7/E 96MHz
— AN 32.768KHz {KiE 1R % 7%
« KT
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— BEAR. ASFHURREHL K
— Vpat N RTC fl)5 & Z A7 dafi B
© 2N 12 PR, 1uS BB (Z2ak 16 AN RIE )
- HAEH: 0 ~ Vppa
— SCRERFES R0 7y P 2 i B
— i R RS
- 7 L HRAER RS
o 24N 12 [ B
« 7 ifi& DMA #54)8%
— HE4MK: Timer. ADC. DAC. UART. 12C. SPI. USB fi AES
« 21k 51 AMGE 1/0 Ui [
— BT 11O AT AMUZ 2] 16 A oM
— BT o BT N BV (55
o PR
— BT (SWD) Al JTAG £ 1
« ZIKTAERE
- 116 {7 4 @B SR HE R 88, 5 4 88 PWM %, DLUESEX A i
%‘J?JJ:IJJFM
- 316 MERT S, A Ed 4 MR AR LS, T IR Y
- 2 AVET TR 88 OB DR
- 1 RGN AR 2% 24 07 F R TR
« 215 9 MEfEH
- 3/ UART £
-2/ 12C #:0
- 24 SPI M
- 1/ CAN 01
— 14~ USB device #1
* 96 {7 FriE— ID (UID)
« XM LQFP64. LQFP48. LQFP32 fll QFN32 4%

B IRFEBPA HBHEAE R, WS A M F I 52.279,
K Cortex®-M3 L HIMHKEE, iES% (Cortex®-M3 i RZEF ).
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Rk i B
2.1 FH/iFxIEE
Fz 1. KFE@IsEfIMEEE
e 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 3% (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 #ZiLHRHLIAFEEF SRAM

ARM® ff] Cortex®-M3 AbFE 282 o — AR A AN 20 ARM AbEESE, ‘& AsZEl MCU #7528
RATIRRAR 6 48005 EE . BRI RS IhFRE, RS20 sl i S vE RE AL
HER R W R G
ARM® [] Cortex®-M3 & 32 £/ RISC 43 2%, IRMFINIAALEER, EiEH 8 Al 16 11
RERMEET A ERIE T ARM PIAZF = RE
AP BAA N E R ARM 0, FIE S5HTA K ARM T HAHA: 2 .
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2.2.2 AERNEGHEIES
Tk 128K 7 B B N AR S, T AR O R RS

2.2.3 HNE SRAM
K 20K FHTHIN B SRAM,

2.2.4 CRC(EHRAKIE) it¥MEaT

CRC(EFRTT KM W 2 el — AN 2 1 2 TR AR5, A 32 A R 7 4
— /A CRC 1, EAZMIFT, 3T CRC B AN T W i B 5 sl A2 ) — S0
£ EN/IECB0335-1 KRk ffIsa oy, B EE T — Rk 7 7717 i 43 45 ) BB, CRC #
TR T DU ST BRI 4%, 35 L B R R 2 2 25 2 0T L

2.25 BEMNEERPEEFESE (NVIC)
Ars N BB A E PSR, AR A EE 2 AN A R R W EE COREEE 16 A
Cortex™-M3 [ Ikr£k) 1 8 ANal gmfEi se 4 .

o BHEG I NVIC BEML I IR LE IR F) A 7 i B Ak #1
o HhT RN D HbhE BN N %

o EHRAMNVIC #1O

o FUVFHR W L A

o RbEE R B R A S 2

o SCREHR W RS BERE TR

o HERAF AR ERR T

o IR EIR HKE, TSNS T

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

2.2.6 SpEprhER/EEEHIZE (EXTD

IR P A ) SR B 2 AT T 3, P TR P R SR . AR TR 2 T L
STHBT B A A R TR ER R R ERNGANY) , R Behs o B R
A7 AR R T R SR IR AS o EXTI BT LRI B fikeh 58 B /N T P 355 APB2. (it 141 .
BT /O TIERES] 16 NS Eh 2k .

227 EShFERN

RGN IR B AL R BN AT, AL IR 48 MHz HOFR % s Bk S ERIN ) CPU I8,
B 5 AT LA REAMII . BRI 8 ~ 24 MHz IS . il B A0S B e R0mT, B
WebmE, PLL #kM], ARG Bt U1 KR 4%, WERMERE 1 P, BofEmr bk
WL S AH L) R T o

AT PG T BCE AHB B, i APB (APB2 il APB1) [Xi%. AHB fil =& APB
R fe R MR A 96MHz. 225 1 21y B IR ZHE o

2.2.8 BHIEEER
TEE NS, it [ 285 T DA = R [ 28R e g — Pl
o W INTE ARk 28 1 2%

Web: www.sramsun.com Tel: 0755-66658299 Email: sales@sramsun.com 4/61


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

MR

DS_MM32L3xx_n_Ver1.07

- MRS s 52
« M SRAM H 2¢

H 25 N# 2 7 (Boot loader) 17T R4 f7fk 25, AT LUEE UART X I8 47 B 3 4 A2 o

229 {HEAR

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

* Vssa» Vopa =2.5V ~5.5V: 2 ADC. Gl G 45F PLL MBI 7 8
Vopa Fl Vesa 415 5l 1%+ 3] Vpp M Vsso

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

2.2.10 USRS

AP NSRS T B EAL (POR)AHME AL (PDR) MLER, 1ZHIERIGALL T TIRIRES, &
IERGH AT 1.8V I TAE; = Vpp KT BOEMBIME (Veor/por ) I, B fF T RALIK
A&, MALAE MR R AL L

A I — A T g A L DI (PVD), &AL Voo/Vopa #EHIF 5 BIE Vevo HEEL 24
Voo T8 T EME Veyp I 2E W, A 8RRy AT DU H 5 A 8 R s 1) 2 42
ANz, PVD DRt EEE R IR .

2211 BEBERS
AR S A FhL PR 2 P S B TR LR, %R R S8 E S AR A 24 T TARIRAS

2.2.12 {RINFELRR

77 i SCRAREIAERE I, W] AR ZERARTOAE . 6 )5 S 18] A1 25 Fh e Bt 21 2 1) 38 B B LR 1) T

FERR IR
FEMEIREE I, A CPU {1k, Pra shicsl T TARIRZE I w24 A rh W/ S5 I e i CPU .

FEiES

FELRFF SRAM FIZFAE#S N AN Z R MENL T, A5 T LUK SR AR K R #E . 1151
BT, HSI 3R &5  HSE @R dk % ds i 0% . T LLE IS AR — B B Al EXTI 45 5485
P8 S HURR A e i, EXTIAS S5 T LAZ 16 N8 110 12— PVD [ H H (5
T

HFNER

R AT S R G I I HE . A xR /E CPU IR BEAR A AR 5GP LR I T 2% . A3
T 9 1.5V B84 B AL B X I BT . PLL. HSI A HSE k3% # i #5¢ B, 7T LA it WKUP
SR EFHE. NRST 31 BIRIAMEE AL, IWDG 547 Me iR 5% 2 |10 5 I 28 M i AS 5467
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 HE ] DMA W] LU BEAE A 2 BIAE A 2 . B0k BIAE A a3 AN A7 A 2 2 B i Bl 1%
fiv; DMA 5 85 SCRPEATE Zeh DX IRV BE, J8E S 17 2] 2 A i B0 Gk [X &5 R I ™ 2R g o
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.
BENMETEH A L TR DMA T REZ 4, [RIN AT DU B B8 0E s AR 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 FliEHi/%:
ALz H] E I 25 TIMX.

2.2.14 RTC(SER}m%h)

SEINF IR — AN IR I 38 . RTC BEEi A — &S0 S 408s, AN E T,
AL B H DI ThRE . BT Eas i E o] LB T I B R SR R A H B RTC R
MBI E 2% (RCC_BDCR Zif7#%) AT /5 & Xk, BIfE RS S AL AL e i 5,
RTC (15 & IR 0 45 A28

2.215 N EFFR

B A AR 10 A 16 BLAOZFAEES, TR SKAERH A P SRR S . A b e 4% 48
4 Vpp BLIEBL I, A0SR VBAT 4ERFi. 4 RETEAHLN Fiee, mA%HE
DA AEIR) 6 =R DA I L NRLR N~ % =R DA

2.2.16 ERESEME 1A

PR 1 AN ERGUE I B8 . 3 ANE I LA S 2 AN T TSI SRR 1 A RGN I 58
T U T R A S S S A S B S T R

2. ERTRRIhRELLEE

EHRTEERA | Timer | WEBSPR | SRR | WHMREEK | DMAFERER | HBIRIREE | TN
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 L2
g, | 1~ 65536
TIM3 16 fif W i Z AR H 4 &
A1 U A
1 ~ 65536
TIM4 16 fir i Z AR fH 4 7
A

SEEFIERE (TIM1)

R E I A 16 AL AR L 4 AR/ LR LUK A AN PWM R A B4R,
HAHBEIX A B AN PWM i, S8 AT DAl =4 il e B (38 e I 2 D0/ JH s (1 Je 3 T
LU T

S WNER
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o f ER A

o PEAE PWMQAZ a0 X 575 )

o BALBK b HY

Bl 'E o~ 16 LB SN 23, B 5 TIMx i 28 EA MR IhEE. BB N 16 i PWM K4
S, BEASRAHIEES (0~ 100%).

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

IRZ ThEe# 5@ K TIM 2 2840 R, PERas /AR R, DRI i g s ) s B 2 ] DA I 52
W8S FERETNRE S TIM e 23U R #AE, SRR D s i e e Th e

i A ERES (TIMx)

P, WE T 218 3 AR FEEPEATRE RS (TIM2, TIM3 . TIM4 ) .« B 2H —
AN 32 RLHT ESINEE IR $ES . — A 16 SLRITRigs i 4 AT rEiE, AN
EHETH AR, H i, PWM AL kR

HAERSE _16 {u

A RIS AN 16 B1 10 E S8 IR H0S . — A 16 A AT 4 A ghor
(R, BT TR, L. PWM AL ks s i

TR A I 5 I ST S 5 R b N S R T4, ARt RE s AR e TR . 7
VRBE T, R AT LRSS . T @ R N AL T PWM S . A e e
FA5 ST ) DMA 5 SR L]

T I SR B A BRI B D SR 5, HRRALEE 1 ~ 4 BRI BT . 15
ANTEI S0 PWM it Bl f o fo B ) S v

e AvE Wb

MSZEETIRFE T —A 12 GrRE R Eeds i — A~ 8 ALRI TR 4ids, &l — AN EhSE
(¥] 40KHz IR as R LI Bt UOAIXANMRG AL T I8, B LU AHE AT THEHLRARHL
B BT BLHAE R GUR AL 1A R AT BN R STy — A B R O B TRy S
B o I I 1 AT UG B SR A AR R B T 1. AR, & Tk
i

BOER

WA TN A 7 AL 4oy, P DL E R E i qT. En A pE T
TAERA N AN R Bl RIS, B REE e AR,
BRI

ARG EERRE

RAER 882 L R TS RAE R S8, WA e ERE IR s . B R IR
o 24 (AR AR

« HIhENEIIRE

o AHEER Y O I REFAE — AN FTBR ik R G b

o AIGRTEIS BRYE
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2.2.17 BARBW A (UART)
UART #: 1 B G /ER CTS fl RTS (5548, 3 HF LIN EMIhRE.
FifS UART 2 O # AT LA DMA #:1E.

2.2.18 12C A%
12C B, BEls TR T2 FHaRe MBS, SR bR P 3K,
12C B2 01308 7 Ak 10 fr T4k, 7 Az AR S R i S

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

2.2.20 BAHITRL (USB)

P R A A A USB (& a8, S A USB ¥4 (12 JKBirkb) faife, 3
ST BEICE . USB LRI 48MHz i e py 35 PLL S7E 318 P BT 0 (HSI) BLger
%,

2.2.21 #EHISRXIEMLE (CAN)

CAN # FIFeA e 2.0A M1 2.0B(E5h), fosms 1 JRA/Er. B n MRS 11 fif
PRRFFEIARAEMT, T DA A G% 29 AR IR 14 T i .

2.2.22 BERMNALED (GPIO)

A~ GPIO 51 JAAR AT LA P Be B e Y (FESE BT SN (i BAN AT B4 s 4ir) U
M AhBETh g . 2% GPIO 5 AR5 v st il - 2 A i3 . BT (¥ 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 FiEi38)

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

ADC ] LM ] DMA #:1E.

LA |1 Th A% A0 VP 30 v b V30— B B A 34 0 SEE I, 24 O 15 B L T 1
BRI, KRR T

FHE R S S (TIMX) 155 4% ) 5 6 S 7 2 (S, 7T A4 9 BB 6 5 ADC it %
7 FE AL RE 8 ADC 4 15 e [ 255

2.2.24 DAC(¥=F/iE#I3EHR)

Hrr S i (DAC) 72 12 ey N, ikt AU /Al AL et . DAC AT BLRS
BEAK 8 frmiE 12 Ais, WaT Ll DMA #ZHI i & 1 . DAC TAFAE 12 Aiisting, %

Web: www.sramsun.com Tel: 0755-66658299 Email: sales@sramsun.com 8/61


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

MR

DS_MM32L3xx_n_Ver1.07

P T LA B A0 55, AT DA E A 055 . DAC A 2 AN i, &I #A S
Fetds, WILATARAEXL DAC #E, R, W RARRDEHEE BT 2 ANEE i, X 2 4
I IE e en] DA 3EAT . AT LA S HEAT

DAC EEHRFE

« 2> DAC #:#ed5: 1 M HsE st B 1 AN ds
o 8 firalF 12 fr iR

o 12 FEBET B o0t 55 B0 A 5

o [FELEHThAE

o TS I TR AR

o ZHBIEA L

« X DAC i [/ i ol 43 5l 5 46

« FMEEHAT DMA The

o BBk R 45

2.2.25 R RRERR

TR P AR IR P A — AN BB 2R PR AR AL I R R o IR P A KB P 0 12 8] ADC 1% NI
T8 b, FH TR IS A it B e 3 B e

2.2.26 H{THL SWD FiX0O (SW-DP)

Pk ARM [P 2E 83 47 I 0% 1 (SW-DP) FlHLZE (JTAG).

ARM [f] SW-DP #z [ fa VRl i #2474 ik LR IE 8 ple
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Lo AHB Flash #H Flash
CPU _ DCode
AHB SRAM
L e AL
DMA _ bMA
o) MR APB1
> Mgz 2 APB2
£
z 2 Az ADC 2 GPIOB PWR SPI2
> ADC 1 GPIOC BKP IWDG
%% (RCC) UART1 GPIOD CAN WWDG
SPI1 EXTI UsB RTC
TIM1 AFIO 12C2 TIM4
> GPIOA 12C1 TIM3
CRC UART3 TIM2
UART2
DMAi# R
E 1. {ZHHEE]
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usB
48 MHz USBCLK
;)1r82506|er to USB interface
B HCLK

to AHB bus core
Clocl memory and DMA
Enable(3 bits) to Cortex System timer

DN HsI6! > FCLK Cortex
I Free running clock

PLLCLK| 3SYSCLK| AHB APB1
PLL }—V prescaler - prescaler PCLK1 )
HSE 1.2.512| | | 1124816 to APB1 peripherals

Peripheral Clock
Enable(16 bits)

L| If(APB1 prescaler=1) x 1 TIMXCLK
css —— else x2 to TIM2,3 and 4

] Peripheral Clock
PLLXTPRE Enable(3 bits)

APB2
—/ prescaler PCL2 .
OSC_OuT E: HSE OSC 124816 to APB2 peripherals

PLLSRC DM

8-24 MHz Peripheral Clock
OSC_IN Enable(12 bits)
L | If(APB2 prescaler=1) x 1 TIM1CLK
else x2 to TIM1
128 Eerislhezqallﬁlc))ck
nable(1 bits
0SC32_IN LSE 0SC LSE RTCCLK ADC prescaler ADCCLK
” to ADC
0sC32_0UT 32.768 KHz to RTC 12,4,8,10,12,14,16
RTCSEL[1: 0]
LS| LSl IWDGCLK
40 KHz to Independent ©
Watchdog(IWDG)
Legend:
. PLLCLK HSE = high-speed external clock signal
Main ————HSlI HSI = high-speed internal clock signal
Clock Output L HSE gh-speed sig
MCO LsI LS| = low-speed internal clock signal
- |SE LSE = low-speed external clock signal
————————SYSCLK

MCO

014925

& 2. Bfghi
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5] e X
'9 N — O 1 <
O W o © O~ © Vv F O N «- «~ = — «
S2RPRPRRRRRRRRELER
S ETETITIRTEEET
Vear [ 1 @ 48 1 VDD
PC13 1 2 47 1 vss
PC14 ] 3 46 1 PA13
PC15 ] 4 45 |—] PA12-USBDP
PD0O-OSC_IN ] 5 44 ] PA11-USBDM
PD1-0SC_OUT [ 6 43 [/ PA10
nRST | 7 42 [ PA9
PCO (| 8 LQFP64 41 T PA8
PC1 ] 9 40 |1 PC9
PC2 [ 10 39 1 PC8
PC3 [ 11 38 [ PC7
VSSA-VREF- [ | 12 37 | PC6
VDDA-VREF+ [_| 13 36 |1 PB15
PAO-WKUP [ 14 35— PB4
PA1 [ 15 34—/ PB13
PA2 | 16 33— PB12
NEIRINAIIILERITISAS
IR NI NI RER RN
R88FZFELERRRE5 88
35137
[ 3. LQFP64 5|B053 76
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VBat

PC13

PC14

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

PA1

PA2

o
'—
0O W oo~ owgom=3I
O Vo mn O mmOMMMM A L L
> > 0o 0 M0 oo o o oo
O N O WLETMOHONHO OO © N
T T T T T T T T T 0O ™M
] 1 ) 36 1 VDD
] 2 351 VSS
— 3 34 ] PA13
1 4 33 ] PA12-USBDP
1] 5 32 [ ] PA11-USBDM
| 6 LQFP48 31 ] PA10
— 7 30 1 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 - - - - = N AN N N NN
M T BV O N O - N O «— U A
Sl S

476247

4. LQFP48 S|4 75

Web: www.sramsun.com Tel: 0755-66658299 Email: sales@sramsun.com 13/61



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

SIBE X

DS_MMB32L3xx_n_Ver1.07

[e0]
s
o
=
W O~ © 0 ¥ o 2
® O M @M@ @M o M <
S m o oo oo o
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 ] PA8
PA2 [ | 8 17 ] VDD
o 2 - 8 89 3 2 8
23295853
f &2 aaoncaa@
5. LQFP32 5[4 %
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= o
T8 E R BE D@D
P EEREL
HERERERIREREREE
T S i 4
VDD-Vear | )1 ® 24( | PA14
PD0O-OSC_IN | ) (| PA13
PD1-OSC_OUT | )3 »2( | PA12-USBDP
nRST | )4 QFN32 21( | PA11-USBDM
VDDA-Vrer: | s 20( | PA10
PAO-WKUP | )¢ (| PA9
PAT | )7 18( | PA8
PA2 [ g \| (| vDD
s S o 8N 0% 4809
Y Y N Y Y 7Y MY
HENERERINININEN
N < O O N~ O v«
SEsssfeE vss

6. QFN32 5|B5 %

#* 3. SIBEN
SIBRES
LQFP | LQFP | LQFP | QFN SIMEHR | RBO | WOBFE @ | EThe | FEMEATIE FEAnThRE
64 48 32 32
1 1 - - Veat S - Veat - -
PC13-
TAMPER
2 2 - - TAMPER- I/0 - PC13 -
-RTC
RTC
PC14-
3 3 - - I/0 - PC14 OSC32_IN -
OSC32_IN
PC15-
4 4 - - I/0 - PC15 0SC32_0OuT -
0SC32_O0OUT|
PDO-
5 5 2 2 I/0 - OSC_IN - -
OSC_IN
PD1- 0SC_
6 6 3 3 I/0 - - -
OSC_OuT ouT
7 7 4 4 nRST I/0 - nRST - -
8 - - - PCO I/0 - PCO ADC2_IN2 -
9 - - - PC1 I/0 - PC1 ADC2_IN3 -
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5] g
LQFP | LQFP | LQFP | QFN FIEAH | KBGO | NORTF® | EIThEe | WRMEATIER apilibei): 3

64 48 32 32

10 - - - PC2 I/0 - PC2 ADC2_IN4 -

11 - - - PC3 I/0 - PC3 ADC2_IN5 -

12 8 - - VSSA S - VSSA - -

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

PAO- WKUP/
14 10 6 6 I/0 - PAO -
WKUP UART2_CTS/
TIM2_CH1_ETR

ADC1_IN1/

15 11 7 7 PA1 I/0 - PA1 UART2_RTS/ -
TIM2_CH2
ADC1_IN2/

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

17 13 9 9 PA3 I/0 - PA3 UART2_RX/ -
TIM2_CH4

18 - - 0 VSS - VSS - -

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

20 14 10 10 PA4 I/0 - PA4 DAC1_OUT/ -
SPI1_NSS
ADC1_IN5/

21 15 11 11 PAS I/0 - PAS5 DAC2_OUT/ -
SPI1_SCK
ADC1_IN6/

22 16 12 12 PA6 I/0 - PAG6 SPI1_MISO/ TIM1_BKIN
TIM3_CH1
ADC1_IN7/

23 17 13 13 PA7 I/0 - PA7 SPI1_MOSI/ TIM1_CH1N
TIM3_CH2

24 - - - PC4 I/0 - PC4 ADC2_IN6 -

25 - - - PC5 I/0 - PC5 ADC2_IN7 -

26 18 14 14 PBO I/0 - PBO ADC2_INo! TIM1_CH2N
TIM3_CH3

27 19 15 15 PB1 I/0 - PB1 ADCZINY TIM1_CH3N
TIM3_CH4
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5| gmhg
LQFP | LQFP | LQFP | QFN AR | RBO | VOBRT® | XThee | WEKERIE 5pipni)t3
64 48 32 32
PB2/
28 20 - 16 PB2 110 FT - -
BOOT1
[2C2_SCL/
29 21 - - PB10 110 FT PB10 TIM2_CH3
UART3_TX
12C2_SDL/
30 22 - - PB11 110 FT PB11 TIM2_CH4
UART3_RX
31 23 16 0 VSS S - VSS - -
32 24 17 17 VDD - VDD - -
SPI2_NSS/
33 25 - - PB12 110 FT PB12 12C2_SMBAI/ -
TIM1_BKIN
SPI2_SCK/
34 26 - - PB13 110 FT PB13 UART3_CTS/ -
TIM1_CH1IN
SPI2_MISO/
35 27 - - PB14 110 FT PB14 UART3_RTS/ -
TIM1_CH2N
SPI2_MOSI/
36 28 - - PB15 110 FT PB15 -
TIM1_CH3N
37 - - - PC6 110 FT PC6 - TIM3_CH1
38 - - - PC7 110 FT PC7 - TIM3_CH2
39 - - - PC8 110 FT PC8 - TIM3_CH3
40 - - - PC9 110 FT PC9 - TIM3_CH4
TIM1_CH1/
41 29 18 18 PA8 110 FT PA8 -
MCO
UART1_TX/
42 30 19 19 PA9 110 FT PA9 -
TIM1_CH2
UART1_RX/
43 31 20 20 PA10 110 FT PA10 -
TIM1_CH3
UART1_CTS/
PA11
44 32 21 21 110 FT PA11 CAN_RX/ -
USBDM
TIM1_CH4
UART1_RTS/
PA12
45 33 22 22 110 FT PA12 CAN_TX/ -
USBDP
TIM1_ETR
JTM/
46 34 23 23 PA13 110 FT - PA13
SWDIO
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5| gnig
LQFP | LQFP | LQFP | QFN B4R | RBO | NOBTF® | XIfe | TRKNERDR Fimzhee
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 110 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 S - VDD - -

1. =%, O=%ith, S=Hmi, HZ=mH
. FT: &% 5V
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10k de AR
7 4. FhEREUE

B R KA vind 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 - 0x1FFD 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
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MR SRuLIE KA I 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
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5 S

LU

5.1 K &4

BRARRFHI UL, AT U AR LA Vss JudkitE

511 S/MMmKE
BRAERE DI, R KB R R TR IR BE Ta = 25°C, Vpp = 3.3V FHAFHINNK.

51.2 #EHE

BRI, SO T Ta = 25°C Fl Vpp = 3.3V, X3 H T 1HE Sk
2

5.1.3 sAEIghLE
BRARREHI UL, LY il 26 OO T it S iR 2 K

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

296610

& 7. SIS R RN

51.5 SIBMRNRE
10 LA\ R A R TR
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.

814593

51.6 HEFR
FERBIH T R T B

8. SIMMNEEE

VBAT [
JE L
) TS (BOKHZIR Fo% »
2.0V-5.5V } RTCUHRALE )5
= A
it o
v RNITY E'Z i H
S /0 1 [ gn e Potith i
1 (cPU, i+
L BRALAE fi
VDD VDD )
1/2/3/4/5 | [z
5x100nF W !
+1x4.7uF ] 1/2/3/415 ==, g
B ] T
VDD
s VDDA |, l—
| AR B -
10 nF + 1pF — ADC s
PLL%%
VSSA

236518

51.7 RRHFENR

9. HEHRE

E1 SR S 0w v
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lop_veat

—(O)—2

— Vbpa

10. ERIHFENER R

5.2 B¥mATEME

INAE 2 b B sqr ARG “ At AL RBUE R ” PR (R 5. R 6. RT) P HIHE, W]
RE2 FEEMF KA ISR . X B2 AR SZ oK BT, IR ASRRLE LA T 20
MIZhBEPERRIE IR . A PH R TARLE SRR AR T M A (0 mT S

% 5. B[R4
e iR BME BoRfE L v
AP E (B Vopa
Vop - Vss -0.3 55
Vgsa)® v
v 1E 5V ZZ M5 W M EE @ Vss - 0.3 55
" FEILE 5 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. FrA T HIE (Vob, Vooa) A1 (Vss, Vssa) F1 B Z0AR 25 JE52 B S ES Fo VG Y B it He
/\é}ELO
2. WAIRLENE Vin FIEORE . A RAFIIBOEANERERER, 2L TE.

* 6. AT

i) R BKE | A
lvbp 235 Vpp/Vopa HLIFZR 1S BT (R HLiR ) () 150
lvss 20 Vg HIZR I SL IR (0 H s (D 150 A
o AR 1O Az il 5] % v v 20
AR /O Fndzs 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
linucpiny @ ® FoAth 5] BN B @ +5 mA
2 Iingeiny @ FTE 11O Azl 5] L S N i @ 125 mA
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1. FTA YR (Voo, Vooa) P (Vss, Vsa) 1 B ZU0A 26 245 B 4150 50 ViV B 9 (kv
R4 L.

2. lingpiny 2N AR AR & (ARBR , BIARAEE Vin A KA . A RANBELRIE Vin A
R AR, B EORELESMR RS Iy ey AR HECKA . 3 Vin > Vpp I, A—
AIEFIFEANH: 3 Vin < Vss B, A — A RIEEA HL

3. RFENHL & T I I BELERE .

4. 4 10 DRI AENBIE, Shageiny PHRRAE N IE RTEN HS REA BR
(RIRIIS X B2 A %485 AL TAERE 4 A 1O I 1 b Slhingpiny BOMEIIRFE .

=7 RESM

=2 iR BKAE Hpr
Tste T A7 Y -45 ~ + 150 °C
T, KGR 125 °C

5.3 T

5.3.1 BRAI{ERE
% 8. BATIEEM

=) 2% %1% B/ME | BBRKE | #AL
frcLk A E AHB B &% 0 96
fecLii B APBA B ERATR 0 fhoLk MHz
frcik2 T APB2 i i 0 facLk
Voo P fHE A H 2.0 55 \Y;
Vooa P 4 TAF H I WIS Vpp ™M AFH 2.5 55 Y,
Vear FARER Y TAEHLE 1.8 55 \Y
LQFP64 203
IhERFERL
Po LQFP48 mw
JFE: TA=85°C®
LQFP32/QFN32
TR Th85°C RRIHRFERL -40 85 o
. T (el @ 40 | 105
’ . R ThRFERL -40 105
HEGRAL: Ta=105°C C
IR FEH ® -40 125

1. UE A YD Vop A1 Vopa BEHL, 7R EHUATIE R #4118, Vop M1 Vppa Z[A]
% VA 300 mV 25

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

3. EBURHI DI HFERAVIRE T, HE Ty AL Tymax(Z W4T 5.1), Ta AILLY ERIXNE
il o
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e B &4 B/ME Bokft By
i Vypp TR T, = 27°C 100 o SNV
VoD Vuoo FRE#E AT 100 o0 "
5.3.3 HNixELIMNEFIEHEREYE
TR A S B AR % 851t PR BER B T A Vop £t L HLIE TR /8

& 10. RERE AR HIR R

iins B8 s B/AME | REME | BKE AL
PLS[3: 0]=0000( - F+¥) 1.813 1.819 1.831 \
PLS[3: 0]=0000( ~ F&) 1.705 v
PLS[3: 0]=0001(_LF¥) 2.112 2.116 2.124 \
PLS[3: 0]=0001( "~ F&) 2.0 v
PLS[3: 0]=0010(_LFHiY) 2.411 2.414 2.421 v
PLS[3: 0]=0010( F[4#%) 2.297 v
PLS[3: 0]=0011(_LF+i) 2.711 2.714 2.719 \
PLS[3: O]=0011(T5&‘7’&) 2.597 \
PLS[3: 0]=0100(_LF¥%) 3.011 3.013 3.018 \
. 0= oL

A R PLS[3: 0] 0100(7:5%‘:@) 2.895 V
) PLS[3: 0]=0101( - 7+#%) 3.311 3.313 3.317 v

Vpvb G0 3% 1) BT
. PLS[3: 0]=0101( T~ F&) 3.194 Y
PLS[3: 0]=0110( - F+#%) 3.611 3.613 3.616 Y,
PLS[3: 0]=0110( F %) 3.494 v
PLS[3: O]=0111(J:ﬂ‘?%) 3.91 3.913 3.916 V
PLS[3: 0]=0111(F5§?E|L) 3.793 V
PLS[3: 0]=1000(_L-F+¥%) 4.21 4.212 4.215 \
PLSI[3: 0]=1000(TF‘§:‘7’&) 4.092 \
PLS[3: 0]=1001( - 7+#%) 4.51 4512 4515 v
PLS[3: 0]=1001(F F&3) 4.391 v
PLS[3: 0]=1010( - 7+#%) 4.809 4.811 4.813 v
PLS[3: 0]=1010( FF&#Y) 4.69 \Y
Vevbhyst? PVD iE i 100 mV
Vv LH/AEEE TR 1.63(M 1.66 1.68 \%

0
e b LI 1.75 v
VPDRhys(z) PDR ﬁ?% 90.9 mV
TrstrEMPO P p=EDESEodinglE 20 ms
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1. P RV B ORIE 2 NI EUE Veor /PR -
2. WIBCHRIE, AR .

G SRS NN kA A Ll (POR £42) 21 7 B AR I — & 454401 21

534 AENSREE
TR S HUR KRR 85 PR BERE T AT Voo HHHUE T IR

x1. NENSRBEE (D

Va2 B 44 B/ME 8 kil BoKE L: Xive
-40°C < Tp < +105°C 1.2 \Y
VREFINT WEZRHEE
-40°C < Tp < +85°C 1.2 \Y

Lt NS A ER,
TS vrefint @ 7 N 10 HS
B ADC HIRAF I 8]

1. B AR AL 1] BT b i) 22 OB 3

5.3.5 @tEHREYE

HLHFEE Z IS BN RS 4R br, RLESHME RS TR LS. R, /0 5
BV P ERAFRC B . ARSI /O IR BFE g A . RE P AEAF il th AL B DA Sk
AT AR

A4y RO IS AT BT R AR I R, AR AERAT — BRI .

RAHFIEFE

Tz 2 AL TR 1 2 A

o FTA K110 5l AL TN, FFERER— ST E—Vpp 31 Vss(TE7#).

o A BIANEER AL T I HPIRAS, BRAERRRI A .

o INFEAEAE S8 00 V5 R I A 3L 3 fyoik AR (0 ~ 24 MHz I8 0 NSRRI, 24 ~ 48
MHz i 1 NSRRI, 48 ~ 72 MHz P28 2 MER B, 72 ~ 96 MHz i 3 445
F5JE ).

o FRATIEIHRETT A . HIT R AN : fecikt = fHolks

E A5 A TR B oL AL IR B A Ao B B AL AR B .

F12. £ 13, R 14ATEBSE, RIKEE 8% H ISR E FAT Vpp At H HE Rt

2.

*® 12 BITRA T RBEFRIERE, BURLEARMAR flash FIE1T

SuBUE )
e 2% FE fiowk LA
EREFTESMR @ RKAFTHSME
96MHz 26.23 15.2
72MH 20.52 12.19
loo | BATEATFHIGSI RG] S B 2 z mA
48MHz 14.71 9.13
36MHz 11.76 7.58
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SuBUfE )
e B8 FMF fiowk L IA
EREFTESMR @ RKAFTE SN
B 24MHz 8.84 6.03
loo | BATEAXTHIGSI R SRR 2 mA
8MHz 4.1 3.14

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

#* 13, EIRRA T RBERIAER, BELERBARER flash 5 RAM Hiz{T

R (O
P B s oo B
BRFENE @ | REFANR
96MHz 22.41 10.92
72MHz 17.57 8.96
48MH 12. .
oo | BEHRHER Fyftmiehg|  oh st eh @ 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 . HEEE S E, 472 F LA Vopmax 1A ficLkmax
{EREANA 2D
2. AN N 8MHz, Y4 fuok > 8 MHz I8 ] PLL.

*® 14, FIASIEXTHRXERERE, KBEZITH flash &

Bt
peass 24 O Ty B
TA=25°C
57005 L,
PR F B At 7 R AR 402
| VDD =3.3V
DD
5700 F AL,
FEHUBER T O AR o g 0.4 nA
VDD =3.3V
(AR % 20 RTC 4b T JF 4Rk,
lob_veAT U I B L R 0.2
VDD/VBAT=3-3V

1. /O IRE BTN 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
——  FEHLER R R R
1. FHHER T RSB FEHETE Voo = 3.3V B 5RERXT L
BRI RIERE
MCU &b Fik 545 -

« FrA RO SIAEAL T AR, JREREE— AT E—Vpp 8 Vss(L 1),
o I BN ERAL T IR HPIRAS, BRARRE U .

o INTEAF G AR AT I I ) U 5 fyoik HOBIER (0 ~ 24 MHz Iy O MEEFFH I, 24 ~ 48
MHz i}y 1 NERF AR, 48 ~ 72 MHz B 2 DMEEFFR, 72 ~ 96 MHz A 3 A4

Ry JE ) o
o MERIR LA Vpp AL HL B R 56451 T 5% 8.
o FRATUIThAEF I . I E MR fecikt = frolk e

Er A5A TR Re L AR R B 04T A RS M AT IR E .

R RSN
Py A MEEG AL FE 51 F32 15, MCU B A 4 - T

« BT 1O SIERAE TA AR, JRERE]— AT E—Vpp 5 Vss (L 113).
o« A RSN TR IR, BRARRS 3 BB .
o 4 R B R I R AT AR T S AR
— KU S BRI B
- HUF/E — AN Ah B B
o HEGREA Vpp R R AFS T4 8.

& 15. AEIMZRIRIRIERE (Y

25 °C B 25 °C B
B S Bhr W E M L: WA
RiTh#t RiTh#E
TIM2 0.098 GPIOA 0.045
APB1 mA APB2 mA
TIM3 0.062 GPIOB 0.046
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PSR 2BCHER | WS BCHER |y
T Tk
TIM4 0.055 GPIOC 0.052
SPI2 0.133 GPIOD 0.046
UART2 0.077 ADC1 0.051
APB1 UART3 0.078 mA APB2 ADC2 0.052 mA
12CA1 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 SMEBETEELFE

3R B SRR3R S A RIR SRR A FRs o
R R 2 MO P — B S B RIS, RIS P i e FE A 438

TAEAT
7 16. EEIMNABA FPETERERE
viet B8 M BAME HRUE BXE L YA
fuse _ext F P AR g g (1) 2 8 24 MHz
Visen OSC_IN % A\ 5| i s F d % 0.7Vopb 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 - FHfrgmef g ) 20 ns
tiuse) OSC_IN "~ ey (9 20 ns
Cin(se) OSC_IN #7541 (D 5 pF
DuCynse) 2t 45 55 %
IL OSC_IN i A HLifE Vss < Vin < Vpp +1 A

1. HTHRIE, AEA il

% B SMEBHRSS IR = A (RS MR R 9
R 2R R 2 MR P — MR S BRI B SIS, PRBER A b e P 4538

TAEZA .
F= A7 RIRINEB A PR SRR
s 2H M B/ME HAE BAE L: YA
fLsE_ext F P 4R ATz (D 16 32.768 200 KHz
Visen OSC_IN #y A\ 5| i s B~ Fi e 1.2 \Y
ViseL OSC_IN A 5| MK FE-F FL 0.25 Y/
tw(LsE) OSC_IN ek fifry i a) 15259 ns
trLse) OSC_IN _EFhHyneay (1 30 ns
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Finc) 2% A BAME WRUE BXE ;XA
trLsE) OSC_IN T fH ) 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

VHSEH
90%
| | |
10% A P! ! ‘
VHSEL | : | : | |
y [ [ [ I twi tw Y
t(HSE) | | t(HSE) : tw(HSE) : tw(HSE) 4
‘ ‘ |

NI e fHSE_ext |OSC_IN i_f I

o

I -

474122

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

VLSEH
90% \
| | | |
10% ] : | |
V/LSEL ! ‘ ' :
L [ | | | | >
tr(LSE)+'I:—:¢ +:—:¢tf(LSE) : :<—>: tw(LSE) :<—>: tw(LSE) t
:< TLsE ::

I
himnspyy | fseen D500 L
— —

214366

& 13. MR IR A SR B 32 S Y e [

&R — R PR SRS £ IR MR 3
RSN 1 (HSE) T LA P — A~ 2 ~ 24MHz 1 8 o/ 48 16 A8 0 AR R 287 A . A
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TR ETas MRS SRS T R P A SR SN TR, T SR SRRV A 15 B A £
Ko RN, RSB L AUL AT e EEIT IR a3 105U, LA/ 2k LR
BN AIRGSE I ). A S0 PRI IR SR VRIS KL (R e KEPERE), TR WA BRI 2R
J R

% 18. HSE 2 ~ 24MHz #S%88451E (D@

Fiine2 B M BAME HRUE BXE L: YA
fosc N PR s A 2 8 24 MHz
Re St L BE 1000 kQ

Cui/ JAESC ) A 3 L A L R R [ A
Rs = 309 30 pF
C® HATREST (Rs)@®
Vpp = 3.3V
I, HSE IRz it VN = Vss 1 mA
30pF fi#k
Om PR 2R 105 2 =k 25 mA/V
tsucnse) Ja Bl ] Vpp &FE 1] 2 ms

—_

- RS AR RS O AR P RS IR SR I R 4

2. AR, AR I,

3. KT Cuy M1 Cro, WU mFUER s SUSL T 0 Be v1 (¥) (S 2RE D)5pF ~ 25pF 2 [d]
MRS A S, JFBEETT & BRI AR BOE RS . W CLy M Co AAMFZHL. #hik
g FTIE R LA Crq A1 Cpp MR ATAL G 28 U A S 8. R+ CLy M1 Crp I, PCB
A MCU 51 I A FUN 1% FEAE N (AT LURLIS AT 51 415 PCB B FE 4% 10pF fiit).

4. M BARH RE HBEAE, REW T IO G MR A58 N (3 HT I BT 7= 2 1 e g it O g
IR IREE T 7 A A MR Al B 2R AR AR T AR (EE S IR MCU & B I 7E 3 55 ]
MRARARIT, Bt & 2N S HE Bt X .

5. tsunse) /EABINTE], MM RE HSE JTaaI &, B2 2 K 8MHz 4k 1X B

18] o XA EUELRE AR — M ARAER) S A PR LIRS 31, e mT RE DR il 1A 3 e B0 AN R T

ALK .

BT AR
I IR A

N
S. o cu
/ ‘ ‘ N fuse
(ol s
: T~ .
. ! 8MHz %
I JBEE S
BN /
: > 4 g Rexr
CL2

“BEHBIH R=510KQ Ry, =510Q

860676

14. £/ 8MHz @& a8 A A

ER—A R PRE SRR R RIRSMBES 3
(AR S (LSE) AT LU — > 32.768KHz 111 o/ W5 15 R 28 R 3872 .
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g G B T N R P SR AN T AR, I SR SRRV A3 2 (1 £
Fo N, RGBS AU W] BEHLEE TR 4 B T, DAUE NG H 2R RS
BN RIS E S ). A G AR IS IRAF A VEN SR (IR . B3, ERESE), T & wOAH R A AR
J e (B X HLRE B SR A R A U TAT T U YR R R ) VERE: X T Cuy M Cos
UL H = TR Y) BpF ~ 15pF Z IR B/ RS, JERRIL AT & BRI R B IR 25 . il
W Cu M Co HAMHFAZSE. ARG RER L Cuy M Clo WIHATH G4 B A
Z4. B CL HTFAIHE: CL=CLy xCla/ (Cu1 + Cr2) + Cetrays ' Cotray 7251 1
LA AT PCB A PCB AHKG LAY, "ERIMAUE R T 2pF ~ 7pF ZJA]. B Jy 1 ik
G H CLq M CLo HIECKRAE (15pF), SREFNE W A AEAER CL < 7pF HIiERES, ANREMH
M EEA N 12.5pF BFIERAS . Flln: ks 7 — % CL = 6pF g R#S I H
Cstray = 2pF, M CL1=Co= 8pF.

% 19. LSE #R5%2845 1 (fLse=32.768KHz)(")

=] 2¥ x4 B/AME HRUE wAE L: YA
Re PR 2 151 HeL BEL 25 MQ
Cus LR B A LA 5 0 PR s
Rs = 3002 4 pF
C @ AT (Rs)®
VDD =3.3V
I LSE 3XzhHii 0.08 MA
ViN= Vss
Om PR A 5 0.5 uANV
tsu(nse) @ =kl il Vpp &FaE 1 1 4 S

1. HEZRETVHEH, AEA = .

2. ZWAREM L7 ER S B,

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

4. tsymse) A BNITE], & MBS RE HSE FFahilE, B 2E 8kE R 8MHz 1R X B
I I o SR AN BB AR AE — By I S AU IR 2% DU A5 3, o nT R IR b A3k i P AR (R i

BAEK .
BT A
B0
S. Cu ’L
AR 0SC32_IN >f'-SE,
)/ T ] 125
| ) 132.768KHz =Rr | Do
RS ;R T o
AN
N | 7 L|_IOSC32_OUT
CLe

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

5.3.7 PIEBRIMIRERE
T A 2 O PR IR N {8 e e R 4 S A% PR
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AR (HS) 3355
% 20. HSI #&558845 M (V@
Fine2 2 M B/ME HARE BAE Bhr
fusi LIES 40 48 64 MHz
ACCyg HSI i35 % Bk BE Ta =-40°C~ 105°C -10 10 %
ACCug HSI =5 #5 1k 5 Ta =-10°C~ 85°C -3 3 %
ACCyg HSI #2325 (kS FE Ta =0°C~70°C -2 2 %
ACCug HSI 3% % 1A & Ta=25 -1 1 %
tsu(nsn HSI k% 2% J5 B [H] 2 us
) HSI &35 #% ikt 81 200 WA
1. Vpp = 3.3V, Ta =-40°C~ 105°C, KRIAEHFHIEH.
2. HETHRIE, AEA R,
{REAER (LS]) #FR%H=T
* 21. LS| #R5%H =45 (D
=] 28 A B/ME HAE BAHE XA
fisi® iz 31 40 75 KHz
tsucLsn @ LSI #z % %% 5 Bl [a] 1 us
lopcsiy® LS| #R % #5 DI #E 1.1 1.7 pA

1. Vpp = 3.3V, Ta =-40°C~ 105°C, FRAR4FHIHH
2. AR H, AEAF= LK.
3. HRIHRIE, ATEAE il

MIEThFE AR A R E)
R L ORI ) S P SR B HST BRI B A LTI G P00 S e 24
f e AT 2«

o« AFHLESIUE: ERRE R R 4
o REEMRASII: b I 2t N B BRASE T P 58 FH B o

JITA PRI 18] 2 A Y PS5 P A3 vl R A Je ) AR 2 AR A 3

#* 22, {RINFEAR A B REZ RS (8]

=2 E 20 A BOE L:Xive
twusteer (! I R A st il 1 HSI 4R35 #5% I g it 4.2
AT RIS 2 i . us
twustor " . o HSI %3 45 i el i = 2ps 6.3
(A8 Ab T 12178 R)
HSI R # i) B e = 2ps
twustosy (" A ATUASE 2t ) 2 DA S A A X i B 1] 47 ms

= 38us
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1. PR ] ()00 5 A PSR B SR R A 2 P AR P R — KB 4

5.3.8 PLL %%
T ERA 2B A ISR AN o AT T A AR S AR AR 2

%< 23. PLL 451 (D

Ziins 2 R/ME WA B Bhr

- PLL i\ 2 24 MHz
B PLL % AR 5 25 L 40 60 %

foLL out PLL 55 4 B 8 40 200 MHz
tLock PLL #0AH S ] 100 us

1. BB RIE, ALl
2. HEERMMIEHAFIREL WTRYE PLL S SRS fou_our 4T VA
.

5.3.9 TEhEzStFY

NEGFEE

BRI, BT S HURLE Ta = - 40°C~ 105°C 733,
% 24. INTETEAEER4sM

w5 ¥ A B/ME HARE BAE L: YA
torog 8 hLfIgmAERT A] Ta =-40°C~ 125°C 4 us
terase T (512K F75) BERRI [H] Ta =-40°C~ 125°C 4 5 ms
tve B YRR (8] 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. NEEHBEGMERAREHR V@
#s S A1 &/AME HRE BAE L WA
A (S
NEND ) 20 Tk
H)
" Ta =105°C 20
trReT B R AT IR i
Ta =25°C 100

1. HZREIHER I, AR P,

Web: www.sramsun.com  Tel: 0755-66658299 Email: sales@sramsun.com 34/61


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

RS

DS_MM32L3xx_n_Ver1.07
2. PEIINRIY R AR BN R Y N3 T .

5.3.10 EMC %¥%
FEURRAE DU AE AE 7 i B 25 6 PRAL I SRR EAT U B

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

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

« FTB: 7£ Vpp Ml Vs Lid@id—4~ 100 pF ) B2t 0 — N8 i He i kP i (U 1m0 A
) BRI A DR A . X ANIHAF A IEC1000-4-4 Frifk.

O P BT DUE R GEk R I 4R A
MAGE RN T F R KR T R EIL T E XA EMS Rl A1 REEAT I

%< 26. EMS #$¥%

e 28 *AF 2B
£ Vpp M Vgg LifiT 100pF Vpp=3.3V,To=+25°C,
Verr KR ARINE . SEhhEE fuclk=48MHz. & TBD
i 1T B AR Bk b E R AR PR o IEC1000-4-4

T AT SR ARt LB S BR T RO () R

TERIEGUHEAT EMC IFRRILAL, RAE IR S IR BT AT 1 . B ERE 2 A5 I
EMC il 15 11 P 2 PR AL LD P A %

Ik, ZBUR PO PR SRAT EMC AL, JFEAT 5 EMC A SRHOIENA.

MEZY

R IR TR A AT SRR BB, s

o BRI R T
- BAMGE R
o BECR RN (Pl 2507 335 o)

NERTAO R
TR 3 LI KA (RSN SR RURRFF HH AR OR) , 7T BUBIE A THE NRST L3I A4
G P S 951 L 5N — AR 1 PO T 8L

FEEAT ESD WBkAT, T LU th 7 EER A b R ELBERBANAE 8507 b 4R E) R Sh 2 1 1
MATT A5 T B3R DA 1l A T AT OB
5.3.11 BXI|MAME (FRSBURLE)

BT =AAFKN (ESD, LU), fERERIETE, XA 247 50 Bl LR E B
HL BB 7 T A P E

Web: www.sramsun.com  Tel: 0755-66658299 Email: sales@sramsun.com 35/61


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

RS

%< 27. ESD #4

DS_MM32L3xx_n_Ver1.07

BRI (ESD)

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

S Bt

N T IERARBIERY, AL 6 ANVRESL T 2 AN AN RS BRI

o AT HLEEI I, B ORI B PR A R L

o TERAHIN . B AT E T /O 5] EIEN R .

AR 2 EIAJESD78A 42 A ikt Sk .

s ¥ A e it BXE HAr
Ta = +25°C, fi&
VEsp(Hawm) FrECR R (AR 2000
JESD22-A114 \Y
. Ta = +25°C, fi&
VEsp(com) FRE R R (R R IR 500

JESD22-C101

ILu

#8128 (Latch-up current)

Ta = +25°C, 154

JESD78A

200 mA

= 28. I/0 ga7s45E

5.3.12 1/0 s O%F%E

GLEE DN iy
RARFEHIULI], RIS HORIGIER SR PRI R, I 10 3 1A 2 3o s
CMOS.

Ziins ¥ - Jis B/ME HRUE BAE L: XA
Vi FANKHT T CMOS i [ -0.5 1.1 \Y
Vin LN S RS CMOS i [ 2.08 v
Vhys /O it 2 A i 2% Fb IR iy (D 500 700 800 mV
likg N I @ 1 A
Rey 55 b hr SR e ) Vin=Vss 30 50 100 @
Rpp 55 R PR BE Vin=Vop 30 50 100

Cio 1/O Sl A S pF

1. TSR b A e TT e B AR T R o 2R S PSS, AEAE i,

2. W RAEFHAR 5] I S ) HE AR, DU IR T RE e TR R E .

3. LR AT dr A AR B o — AN IE Y FR R R B — N ] 9 B PMOS/NMOS S28 . 1xA4™
PMOS/NMOS JF 5% (I HLBHAR /N (215 10%).

Fi 1/0 i I #5E CMOS % (AERMEE), SIS E T 2 8™ # 1 CMOS T

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

o BTV
- f# ] CMOS H5t.

IR RN LR

GPIO (it F s A\ /i i 3 1) 7T DA Wi sl HE 2258 £20mA Hiji .

FEF SR AR, 17O BRI E H A SURAIE SRSl B AN REEEIL 5. 2755 45 HH A 2600 e K AUE 1 »

T 110 i VA Vpp _EIREXH HLIALEAT, ik MCU fE Vpp E3REXH) i KAz AT B, A
RE R 20T s KAUE . Ivop -

« A 1/O 3 BRISIE AN Vss B3t I FRALEL AT, n b MCU 1E Vs VR B Kig 47 L
Wi, AREERIT L0 R RAUEE Ivss o

MEBE
BRI, R RS S EOR PR BRI AN Vpp L FLE ST &3 BI04 w75 31
BB /I 11O 3 I #2 FE 2 CMOS /Y.

%5 2% 353 B/ME B L: Vi
Ve () HHRE, 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"]:Il Eﬁifli 2.7V< VDD < 3.6V
TR R, 24 8 A5 H A B I
Vo D@ ‘ lio = +20mA 0.4
W FL Vv
W, Y8 A SR | 2 VS Voo <36V
VOH @) 0.8VDD
H R
G, 2 8 NS E] I I lio = +6mA
Vo @@ TBD
e FELE 2V< Vpp < 2.7V
i E T, 248 AT E e lio = +6mA
Vou@®) TBD
LR 2V< Vpp < 2.7V

1. R B o AR 2GR h 45 th I 20 B RBUE (A, RN Lo AT (T
/O JER{z Il ) AGERE Ivss o

2. G KRR Lo MAURZGEIER T 45 A R KBUCE, FIN Lo BLEAM (BT
/O BaANz 1 B ASREEL lvpp -

3. MZRETHERRH, A4 .

BN R
B N e SR R 5 SORIER(E 3 376 1 1615 3045
BRAERE BN, #3071 th (KB AR A PR BEIR At L R A 45 % BRI P R
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MODEX[1: 0]
s 2¥ M B/ME BAE Bhr
I E
C_=50pF,
fmax(IO)out %ﬁiﬁ% @ 10 MHz
01 Vpp=2V~3.6V
(10MHz) . it v AP 256
f(10)out ) C_=50pF,
e ] LRP ns
MR R T | T2V 36V
tr(IO)out N 25(3)
b FHf 1A
C.=50pF,
fmax(IO)out %ﬁiﬁg @ 20 MHz
10 Vpp=2V~3.6V
(20MHz) . LR Ry M <] 125@
£(10)out ) C_=50pF,
* TR )
ke T | T2V 3eV ns
tr1oyout ‘ 125(3)
T ]
C_=30pF, 50
Vpp=2.7V~3.6V
fmax(IO)out %ﬁiﬁg @ C\ =500F MHz
L=OIPE 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
NI [ C_=50pF, 8
VDD=2.7V~3.6V
C|_=50pF, ns
12
VDD=2V~2.7V
C_=30pF, 5
Vpp=2.7V~3.6V
t KR S BT
r(10)out T CL=50pF, .
VDD=2.7V~3.6V
C_=50pF,
) 12
Vpp=2V~2.7V
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MODEXx[1: 0
R B w4t BMA BokfH Moy
AR
EXT 42 il 46 ) 53]
texTiow 10 ns
S 1 ko 95 FE
1. 1O 3 Iy 7T L i MODEX[1: O] BB . 2 WA 2% F i # % GPIO 3 1
i B 25 A7 S ]
2. IR LE R 16505 3L
3. HBHHHIE, AEEEP I
90% 10%
| |
| |
| |
| |
o |
A 7 . :
| | |

HIES50pF ¢ (10)out je—p —i tr (I0)out
| | |

|
|
¢ T >

R ((tr + tf) < 2/3)T, I H 52 (45 ~ 55%)
M NS0pFIT, kB FORIER

868304

16. HNMH AT E X

5.3.13 NRST 3| B4t
NRST 5| B AR ] CMOS T2, s T ANAEEWTFI 3 fFH, Rpyo
B S B, T 2 ) S P B i R BB R Vpp it Rl B TR 2% 40 % B & AE MR8 5

%< 31. NRST 3| B4

Ziinc ¥ 4 B/ME HRUE BAMHE BAr
Vicngst) LIP30z =0 -0.5 0.8 v
VinrsT) NRST #i A & L HUE 2 Voo

NRST Jith 2% i fih 455 HLU B
Vhys(NRST) - 0.2Vpp \Y;
iy
Rey 59 LR SRR @) Vin = Vss 15 kQ
Vengrsn) ! NRST #y N\ 3 ik 100 ns
Vnenrst) Y NRST %y A\ 3Ea 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 (£45 10%).

W R AL

>

SMBSTIIAE e Voo
l,” \\
!/ \NRST® Reu
| J H [ — TEB AT
v —Lo T
\ '
L 1/
N - /!
\‘\ Y.

368560

17. BILHY NRST 5| BRI
1. BRI T B AF R R AL

2. HIP b ZRRAE NRST 5B HLAL BESS AR T8 317 B (55K ViewrsT) BA T 50U MCU

AR BIE L.

5.3.14 TIM ZER 284514
TR S H R BRI

AT R N 2 D RE SR (it LR A SNSRI L SMERIN Bk PWM St ) (AR PETETS, 2

W/NFT 5.3.12

& 32. TIMx(") #54

iinss 23 A B/ME BAE - XivA
. N 1 trimxcLi
tres(TIM) /?EH#%%%#?M‘IETJ
fTIMxCLK=96M Hz 10.4 ns
CH1 & CH4 [117E I #3418 st 0 frimxcLi/2
fexr MHz
!EEF}}E% fT|MXC|_K=96MHZ 0 48
Resmim SE W48 3 PR 16 i1
MEEE T AR, 16 fif 1 65536 trimxcLk
tcounteR
T 2R s B ) 1 frimxcLk=96MHz 0.0104 682 uS
w 65536 x65536 trimMxcLK
tmAx_COUNT R R AT
fT|MXc|_K=96MHZ 447 S
1. TIMx 22— MN#EH4AFR, 3R TIMT ~ TIM4.,
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5.3.15 EFE#ENO

12C
ErARAE R, 3% 33%1H S HUR A FIARRL ) freuke PIHAT Vpp ftHLHLIEFT 538 81
AR

12C B 5 A FRAE 12C ISP, (HA W FERE|: SDA f1 SCL A% ‘EH’ 151, MicE
ARG, 725 AT Vpp Z 181 PMOS &8 5], {HARRIFLE .

12C F: RS F 3K 33, xRN EHIIEES| # (SDA F1 SCL) Mk EENR, 20/

1 5.3.12,
#< 33. 12C #OHFM
PRk 12C P 12¢ V)

G 2 B/ME BRE B/ME BARE Rl
tw(scLL) SCL I IkIr a] 4.7 1.3 us
tw(scLr) SCL I s [a] 4.0 0.6 us
tsu(soa) SDA LI 1] 250 100 s
th(spa) SDA il R FEHT 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 2 - ORFR T (8] 4.0 0.6 us
tsu(sta) [T UR S A B AL [R] 47 0.6 us
tsu(sTo) 15 1 2R AR ST ) 4.0 0.6 s
busrosma 15 1 25 TP UG SR AR IR IS 7 13 s
] (LTI
Co 5% IRV ENS ke 400 400 pF

1. HBTHERIE, ATEA .

2. ik FhRUHERE R 12C BRI, fpoikr AR T 3MHz. ik P 12C (15K
BiE, fpouke LUK T 12MHz.

3. WRAZRF K SCL 55 A H I a], ) 3 75 35 2 T 46 4% 14 1 S K LRI [

4. N T EE SCL TR A E LHIIX IR, 75 MCU W ZifiE SDA {55 L%/ 300nS
() LR IFE S T8
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VoD

VbD
1
4.7KQ % 4.7KQ

AL
WY

mm—— | | SDA
12C/ 2k 1
© M [:I SCL
BRI
ARGE S _/ \/

,/ | -- tsu(STA) »—& Faa 261
[ / I [ ‘
t:?D: »14‘4 »‘—:<tr(SDA) >§4< tsu(SDA) >< N - | /
\ : (. | : : o 11 2 i :‘M—N tsu(STA'STO)
‘<—>}th(STA) :Hltw(SCKL): iﬁ%th(SDA) o
\ | : | ,,\—/\/_:7
SCL } : L | Lo
tw(SCKH)‘N—>: tr(scy »—« N—}« tf(scK »Flttsu(STO)

130244

18. 12C R FEF NS B (1

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

SPI EO4514¢
B AR BB, 22 345 S K0 M FIFR BRI, focuwe SZRAN Viop (L HLHUE 756 % 81
SN E],

b N 2 ThAE S| (NSS. SCK. MOSI. MISO) FIRs s, 2 /M 5.3.12.
% 34. SPI #1 (D

we S %14 B=/ME BANE BAT
TR 0 36
fsck 1 te(scr SPI iR St 0 18 MHz
7
tr(sck) X .
SPI B8 b F-FI T B[] fisk i %: C=30pF 8
trsc)
tsunss) @ NSS & 371 (A MAR 4tpcik
th(nss) @ NSS R (8] A 73
tw @ F#, fpek= 36MHz, ns
(50K SCK i FIHIE fE 1] rore 50 60
twiscry) @ T ZRE = 4
tsuoun @ B NI, FRER SPI1 1
tsusn @ BRI E], R 1
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i ¥ &M BAME BAE L XA
thowi) @ Bmt NARFRIT (8], F R SPI1 1
th(si) @ B NORFERT E], B 3
M, fpck= 36MHz, 0 55
taso)@® F i H 7 1] B[] T ERE =4
ML, focik= 24MHz Mpork ns
tais(so) @@ H A H A 1 b ] ML 10
tyso) @M HyHf i 4G R [R] M (FREILIE 2 )R) 25
tymoy @ HHE i H A A T FHEA (FREILIEZR) 3
th(so) @ T /\{\1‘3‘2?& ('fiﬁé%ﬂ‘?ﬁz:.}é) 25
thmo) @ ER (RIS 2 J5) 4
1. FHLU SPI Rtk R 2 — e
2. HEZRETHETRE, AL .
3. I/AME R RIS R d N TR], B KA s TE R RS EHE 1Y) d ORI T
4. B/IMEZIR K I A BT, R KA RS R B 20 B T = B AS ) 5 R )

NSS inputx

INPUT

tsu(nss) | tc(sck) N th(NSS) +«— 3
S| CPOL=0— " § ¥ ‘ l H !
£ tW(SCKH) |, | w " ‘ |
& |cPHA=0 twiscky) ] | | I | ‘
@ |cPoL=1 | . / ﬁ\— h
3 o tv(s0)+——» thso) s —e—IrSCK) is(s0)
taso) «—» | w ! o tisck) |
MISO ! " ' _ ) :
SO [ wmssout BITE OUT 1) LSB OUT >7
tsu(siy—+
MOS| ><><><><><><W ' MSBIN >( BIT IN >< LSB IN XXXWX

19. SPI Bt [E-AE3F0 CPHA =0
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NSS input

A4

tsu(nss) ' .

| I |I
5 [ CPHA=1 | / \—/—\L Y 4
& [CPOL=0 ; N _ !

-
=
o
f

| tr(SCK) !

|

th(so) ~—>juscw !
—

tdis(so)

MISO MSE OUT >< BIT6 OUT ><

LSB OUT

>_

tsu(sl) r—»wth(& ) —>

MOSI
INPUT

OUTPUT < ><
| |
BIT1IN |

MSB IN ><

JRROK

e AL

429658

& 20. SPI BFFE-AERF1 CPHA = 1(1)

1. W& S ECE T CMOS Hi+F: 0.3Vpp 1 0.7Vpp-
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High
NSS input -
|
| 4 tc(SCK)—M‘
CPHA =0 " ‘ | 4\ /L
<| cPoL =0 : : ‘ : _ 7: :
g |
S . g
9 CPHA =0 | ‘ ! | f—\f
|
cPoL = 1 ) : ! J L
o I : | | :
o | | | : |
CPHA = 1 ! TN ‘ ‘
| |
= | CPOL =0 : : ‘ - : |
[<% |
E : | | : | : :
O | CPHA =1 ! ! | -l
D | { | |
CPOL = 1 m | \—/
I Itw (SCKH) \ | tr(scK)
tsu(MI) :4—% :tW (SCKL):<—M : — t (SCK)
‘ | [ |
MISO ! -
INPUT ><><>O<>< | MSBIN | >< BIT6IN | LSBIN ><><>O<><
I T ! T
<+ th(M|>+] :
gng',UT MSB OUTi >< BIT1 OUT : >< LSB OUT
tv(Mo) &P th(MO Y P+
21. SPI Bt FE-E&ER U
1. MEAKET CMOS #HF: 0.3Vpp 1 0.7Vpp.
USB %514
% 35. USB /B &hATE]
Vi 23 BAE Bfr
tstart (V) USB itk #5 Ja 2l 1] us
1. R THRIE, AFEA =
% 36. USB Eim45 M
e S %45 B/AME D | BKEO Bpr
LN
Voo USB #EHE @ 3.0 3.6
Vo FE N RBUE I(USBDP, USBDM) 0.2 v
Ven™® EA LB AL Vp, TE 0.8 25
Vge® ARSI 1.3 2
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i ¥ %M BAME D | BKRE D L XA
i H AP

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

Von AN HH o T 15kQ ] R, %% Vss © 2.8 3.6

1. AT (1 R s R DA e 6 i M2 A v

2. N7 5 USB 2.0 &S iEd2s, USBDP(D+) SN ELNE 4 1.5 kQ HFH

2 Vpp, MBI FEIME.

3. A7 kI I USB ThEERT LALE 2.7 V R BIGRIE, AR 2.7V ~ 3.6 V HI LV T %

) TR

4. MZEVHEORIE, AFEA .
5. Ry /2iEHEF| USB IKa) & B HEk.

2SR
B
VCRS 777777777 TX/ \X‘ X X
Ve tah e

22. USB BfF: #IE(ES LA TBERTEE X

% 37. USB &R 545 (V

i ¥ A B/ME BXE Bafr
t, By inn IS C. <= 50pF 7.041 23.13 ns
t R A () C. <= 50pF 6.866 26.76 ns

trim TR B 1A DTS t /t 96.52 125.1 %

Vers I E 558 R 1.391 2.967 \Y

1. HBcHORE, A4 Rl
2. MEHHEAE5M 10% % 90%., HEZHEAEL, 20 USB ML 7 & (2.0 ).

5.3.16 CAN(¥#I38FiE M%) #E0O

Bk N S FHThAE S (CAN_TX A1 CAN_RX) H4PEER, S /M 5.3.1271.

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

ERYIE=CET R
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% 38. ADC 454

e 2% FAF B/ME ARG BKRE i: X ivA
Vbpa fEF L 2.5 5 5.5 \Y;
VRer+ EZHHE Vbpa \
fapc (DG ADC B g 15 MHz
fs(D®) TR % 1 MHz
o fanc = 15MHz 833 KHz
frric™ AR b R AR
18 1/fapc
Van® s 4 o 6 O(Vssa 5 Vies v
VRer- ZEHZ 2 Hh)
Ran® S PN R Z a1 FIFR 39 kQ
Rapc® FRETT S BE 0.75 kQ
PSR E I (R
CapcV . 10 pF
E
fanc = 15MHz 0.1 16 s
ts SRR e -
15 239.5 1ffapc
tstas ") b R T 1 us
C W SRS ] fanc = 15MHz 1 17.44 us
o (L EREIT [A]) 15 ~ 253 (RHF: tg+) BPIEIL 13.5 1/fanc

1. BHTHRAE, A7EAF .

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

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

~1: K Ran 23

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

Ryiv < - Rapc

BRI (A1) AT e SR E MR, (1520 BI/NT 1/4 LSB. i N =12(%
12 S5 #E%). In(2) = 0.69314718.

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

Ts(A3H) 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, AR il

% 40. ADC ¥ - BIRAGIIA K1 VO

Ziine) ¥ WAL HRUE BAE ;¥ A
JEY =
ET EZNEE] B%fn: focLka = 60MHz, 8 10
AT
EO iRz ADC Prescaler = 4,T;=13.5, 3
EG WA R 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 ¥ S5 RIANFEN IR 75 kS e AT AT b A RS N 51 By N ) H
L, PRONIXAE 2 B35 Hh FRAIG 55 — /B N 5 I B IEAE AT I R R B . R AE Tl e ™
A S A1 N HLIA AR HEASLAOL S R b, (] A o AT ) 30— AN 1 R A
R IE F AEN R, RELAT /N 5.3.13F 4 I I|NJ(P|N) Pl ZI|NJ(P|N) JEEZ N, 6t
AN&5i ADC K .

2. HZEETANTRIE, R4 Al

ET = SURABERZE . SZBRATERAR AL Sy b 28 18] A0 B K 25

EO = s iR % : 55— IR SLBRIF HRN 5 — 0 H AR e 48t ) 1) v 25

EG = WiaiiR % : o — IRERAR RGN 55 f5 — U0 S 2 40 1B) P A 25 o

ED = forgethin Z2:  SEBrAb R0 EE AR (8] (1) B KA 5

EL = B ER MR 22 AT A <2 B e 4 A ity sSURH DG 28 18] 1) e KA )

AL LR RFADCHE # 2%
ANX | Ranc” 12
VWY LJ YWY %ﬁ%ﬁ
@ ‘ Cparasitic® ]
7EADC(1)
SIS

(& 23. £/ ADC 2 RIF)EREE

1. % Ran~ Rapc A1 Capc WI%E, & 0.3 40.
2. Cparasitc %7~ PCB(5/E#:H1 PCB #i 5 i EA4HK) 5128 ERyar A (KL 7pF). &
K Crarasitic A PR B NS L, AR R B INE R fapc -
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VDDA

1

1pF//10nF

]

|\|—e

] VDDA

] Vssa

326818

24. HEBERASERIREBLR

5.3.18 RE 5T
%41, BEERBEYE OO

e %, B/ME HRIE BAE B
.M Vsense FXT TR R B2kt B 5 °C
Avg_Slope™ PR 4.571 4.801 5.984 mV/°C
VoM 1E 25 °C 1 1.433 1.451 1.467 \
tstart @ ST ] 10 us
Ts_temp® MEHUE L, ADC SR ] 10 us
1. BEE M IRIE, AEAFEF MR,
2. HWTHRE, AEEFHINER,
3. B SRAE I a) AT DL b B R AR IS 2 IR TE R R
4. VDD = 3.3V,
5.3.19 DAC ﬁﬁ
3 42. DAC 454
s e 28 B B/ME | BEME BRE Hhr
Vopa (EEDRELENEENS 2 5 5.5 \Y
V, WIS RN T
Veers B H e - Voo v
Vbpa
VSSA Hh 0 \Y
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#s 35 bey 3 B/ME | BEUE BXE AL
ﬁ Buffer HTJ‘, VSSA J:Eg JEN KO
RLOAD(I) Tﬁ
ﬁ Buffer Hﬁ, VDDA J:H/‘JBE
kQ2
£l
¥ Buffer i, DAC_OUT
Ro™ J& Buffer i (K% B B HT 5 Vpp Z A B3N A 20 kQ
1.5 MQ
# Buffer i}, DAC_OUT
Croan™" Uik 50 pF
BN:0PENiE=
DAC_OUTmin® H Buffer Itf, DAC_OUT I 4 DAC /Bt i o’ y
E/JEQTEEEEE %%, E*Eéi‘:ﬁ VREFJr =
3.6V B —A 12 il
AR
e ouT N 4 Buffer Itf, DAC_OUT |- 0x0EO ~ OXF1C . [&] i % . . .
U imax o eV, = 2.4V Ik opa-0.
0 5 AL Vrert !
Z5—~ 12 I 0x155 ~
OXEAB Z [Hlff1% A\
7c Buffer i}, DAC_OUT I
DAC_OUTmin(" e 0.5 mV
074 I
2 DAC — M K A%
7c Buffer i}, DAC_OUT -
DAC_OUTmaX(1> N Vppa-0.01 \
147 55¢ 1 FELR
N , . T, Vrers = 3.6V, il
PRI (PR T, )
IoovreF + o N Z{H O0x0E4 B i) H 50 uA
DAC H.ijfi LR )
WARFE
RIRBE R (FpALRE) &, | BT, AR EAE 630 A
L
Iopa DAC E.iitH I FE 0x800
TS, Vrery = 3.6V, i
N ZAE OXFIC I HE 703 LA
VLPFE
ot AN ESE
DNL® S DAC Ji %y 12Bit +3 LSB
(LSB) Z M%7
INL® AR DAC FiL &4 12Bit +4 LSB
oot ® fFs 152 (0x800 [yl & | DAC FCEJy 12Bit +10 LSB
offse
Sk > | DAC BLE N 12Bit, V
5IAE{E VREF+/2 Z [a] ] REF+- +12 LSB
¥ 57) =5.5V
Gain error® W25 IR 2 DAC Fit &~ 12Bit +0.5 %
‘ Cloap < 50pF.Rioap >
tserrung @ FEALRS[A] 4 ps
5k
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i ¥ basy -3 B/ME | BBEE BXE L XA
E TR Nl 0 N
Updata rate® (@MEBLE BIT R CLoap<50pF.R oap>5kQ 1 MS/s
DAC_OUT ¥ KA %42
k.
KWPIRZS T IR [6) (£
twakeup? DAC =il 74 WAL E | CLoap<50pF.Rioap> 5k 10 us
ENXx)
B FMEI L (VDDA)(F: &
PSRR+(" 75 Rioap,CLoap=50pF -40 dB
B &)
1. wortagR, 3B,
2. YIBEE
T AN P I DAC
R o
| | AW
12457 B | | DACx_OUT
LS 4{ | ) T
- oo

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

BRI

6.1 i LQFP64

A3 |

A1

A1 I

D1 L1

hARAdERARRAAS

49 | s 32
== ===
oo | ===

b ===3g
=== ===t
=== | ===t
=== ===
== ===

=== | I I=== w
N == | ===
=== ===
=== | ===8
=== ===
I

===

2 T,

\
IDENTIFICATION 1 ‘

100104

26. LQFP64, 64 BUEEIE 5 R & E

1. BRI L2 ]
2. R ANEK.
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%< 43. LQFP64 R~HijtAR

3 2X
s B/ME BRI BKRE
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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PIN 1

\

A3) \

\

< £ e e ey

I |

< \

\

D
D1
36‘ ‘ |25
AHHAAARHRRE
37 ‘ 24
e ! SE=E
e \ SE=N
] | SE=N
=== | I =
o SE=NET
Nos= | -
e SE=E
e | SE=N
] | EE=N
i
\

A1

e, SDOVBEUBERLE,

27. LQFP48, 48 BMEEIE S R FEE % E

1. BRI B2z
2. R ANk,

% 44. LQFP48 R~TiiBA

B =X
w5 BME HAUE BoKE
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
cl 0.12 0.127 0.134
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- YN

i B/ME HRE BXE
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

Web: www.sramsun.com  Tel: 0755-66658299 Email: sales@sramsun.com 55/61


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

HRBM

DS_MM32L3xx_n_Ver1.07

6.3 i LQFP32

|
A3 \
|

A1

R1

J K
D < L
L1
D1
24 ! 17
AHARARE
25 | i 16
N - ‘
OO | manj
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28. LQFP32, 32 BMEEIE R FEE % E

1. BRI B2z
2. R ANk,

% 45. LQFP32 R~TiiBA

j Bk
w5 BME S B
A 1.60
A1 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
c1 0.12 0.127 0.134
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- YN

i B/ME HRE BXE
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
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29. QFN32, 32 A RFE LS| & RNz E K E
1. EAS R ) 22
2. RSFHAA=K,
% 46. QFN32 R~TiiiBB
w5 i
B/ME LRI 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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B 2X

w5 B/ME HAUE BXE
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

cl 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

613211

30. MM32 BlE& %
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