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BIT

B

1.1 ik

A7 g R EAE ) ARM® Cortex™-MO AW RZ I 32 Al 8%, fxem LAESIR A&
96MHz, W& mlfrEfiGes, 5 M A 1/O o AN SOERE RIS 2 o A7 A 2 1
12 fiff) ADC. 2 DM EEEEs. 14 16 (B e 2. 1A 32 f@E e 28, 3 4 16 fif
HEARTER . 116 fLmB e 48, DO ESRMEREGERED: 14~ 12C #0. 2> SPI #
. 1 CAN $£10F1 2 4~ UART #11.

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 A4 B T /R 200 E S T EE S R

A= AR LQFP48. LQFP32. QFN32 il TSSOP20 3t 4 fhdl I ; HRIEA K3
e, B AL B AR A

XA T AMEACE, AR MEHSEAS T 2N A

o FALIRBN AN P

o RITHAIFRRA

* PC Jiitkshisc il GPS 1 &5

o LAV wgmfREEhlas (PLC). ARMES . T EIHLATFHE1X
o BIRARG. WSO UE. FBEOE XTI R

1.2 e

- WiZ5 R4
— 32 fiz ARM® Cortex™-MO #bF 28 4 1%
- I LAESZE ATk 96MHz
o« fEfEAE
— IS 128K T [ NI P A7 i
— ik 8K T SRAM
— Boot loader 37 /i Flash. £k R Gi%mfE (ISP)
o BB, ST AN
- 2.0V ~ 5.5V fitif
— FH/WsEE A, (POR/PDR). Al 4fE i %% (PVD)
— AN 2 ~ 24MHz =i SRR 2%
- WG] KK 48MHz iR % %%
— Wik 40KHZ 3R 2%
— PLL 3% CPU # =iig 47 7E 96MHz
« (KTh#E
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— BEAR. ASFHURREHL K
o 112 MBS, 1uS BRI (204 10 AN ETE )
— ¥:¥JEH: 0~ Vppa
— SRR AL 1] 43 9 2R e B
- A iR RS
o 2 N AE
5 i@iE DMA 5 8%
- ¥ HFHIHML: Timer. UART. 12C. SPI f1 ADC
« 21k 39 MR 1/O Ui [ :
— T 11O AT LABAZ 2] 16 AN FhE i
— Frfr s SR N 5V (545
o PHRBEC
- AT (SWD)

o ik 9 AN ER R
— 1M 16 {7 4 @i m R e 8, A 4 @8 PWM $i, DURIEIX A BRI
24T 1EThEE
— 1416 FERT 2 F1 1 A 32 LERT 8%, HEiA 4 MaAfigA i, T H
T IR il e

- 2416 hERT RS, A 1 AN AT 1 4~ OCN, SEX AR, 'Baus
1k, ST TR T IR 6]
— 1/ 16 DERT 3, A 1 AN A ELE
- 2RI ER g ORI 8D
- RYGNAIER 28 24 7 IR AT HRE
- 2356 MEfEEN
- 2N UART 0
-1 12C 0
- 24 SPI #1
- 1/ CAN #11
* 96 [ FriE— ID (UID)
« X LQFP48. LQFP32. QFN32 1 TSSOP20 #}%
A RSEREMIAT SVEANE B, 1S %A s T 552.275,
£ % Cortex™-MO L IAHKMEE, 152 % (Cortex™-M0 HARZHEF ).
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Mg iR

UK HH
21 J/HXIEE
= 1. FRINEEMIMEELE
FEmEE
_, MM32SPIN05/06/07PF  MM32SPINO5PT MM32SPINO5/06NT MM32SPINO5TW
SrEEED
NAF - K 775 32/64/128 32 32/64 32
SRAM - K 731 4/8/8 4 4/8 4
BHAHEK
4 4 4 4
(16 bit)
SERFER | @A E
1 1 1 1
(32 bit)
e R E 1 1 1 1
UART 2 2 2 2
IR 12C 1 1 1 1
SPI 2 1 1 1
CAN 0/0/1 0 0/0 0
GPIO ¥
39 25 27 16
GEIEHO
12 fii[F ADC 1 1
GEIEFD 10 channels 9 channels
b g
CPU #lik 72/96/96 MHz 72 MHz 72/96 MHz 72 MHz
TAEHRE 2.0V ~ 5.5V
s LQFP48 \ LQFP32 QFN32 TSSOP20
2.2 5k

2.21

ARM Y Cortex™-M0 #:OHPERIAEM SRAM

ARM [ Cortex™-MO Ab# 282 5 — ARk A 20 ARM AbHEZE, ‘& szl MCU 175 B4R
HETIREARI 6. 485 I H - BRI RS IThEE, (R BRAL m  1H S B Fn 2 ik

£ T 2R G

ARM [f] Cortex™-MO0 #& 32 £i7 1 RISC kbFEgS, FRELFINIL R, (EiEH 8 Ml 16 1

RG] B A% T ARM A% K P e -
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A=A NER ARM 0, FIEES5HER ARM T A5 .

2.2.2 AEREGEIHES
ke 128K 71 1 B NS, T AE IO R

2.2.3 HNE SRAM
&K 8K N E SRAM.

224 HENEERXDEEHIEE (NVIC)

AP A B R E R P g, RERSALER Z AT B P IRE CREEE 16 A
Cortex™-MO K I£k) 1 16 ANrIgmfEft fadi.

o AT NVIC REHEIE BT AEIR (1 v g B b 2
o rhR A RN I hE B R BE N A%

o EHEAH NVIC 2210

o FUVEH TR S AL B

o KB B A S G

o CEERIl R AR

« HERFEIEPIRAS

« TR EIN BEKE, THBIMELITH

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

2.2.5 4pERchER/EEEHIZE (EXTD

AU T BT 42 ) B0, S AN R TS, T 7% A e A SR o A T T BT LS
ST B T (A A R TR SR R MR OGANY) RS R e PR A — N
AT IR AT P I SR AR AS . XTI AT LA 0 80 fik v 58 B /IS T P 8 APB2. (0B e 3.
FFA5 38 A 1/O T3 16 AN T 26

2.2.6 BE#MBEh

BB R R BN AT, S RTI 6 48 MHz (9457 5 8% BRI CPU B,
I 5 AT RS SR« L2 R 2 ~ 24 MHz bt . 2 T 0 41 300 b e i, e i
VB, RGO E BB N B IR S, S AL T AR, SRR LA R A P T

LA SR TRCE AHB 5%, =is APB (APB2 fil APB1) [Xi#. AHB il # APB
KB AR S 96MHz. 5% [&] 2/ I B SR SHAE K .

2.2.7 BEER
FE R B, SEt [ 245] B AT LA = R [ 24 b 1 — P

o MWFEFF INAEA7fk 2 1 28
o NRGA71EE H A
« M\ SRAM H 2%

H 2 I#AE 7 (Boot loader) /71T R GiArfitias 1, 7T L@ UART1 X A A7 HHT 2 A2 o
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228 H#HEFR

* Vpp = 2.0V ~ 5.5V: Vpp 5l JIA 1/O 5] BHIAN A 558 23 A H

* Vssar Vppa=2.0V ~ 5.5V: NEAMMEE., KRG PLL FIBHIE 324t fH . Vppa A
VSSA M\Zﬁﬁj‘%ﬂl@%ﬁ Vbp Fl VSS°

229 {reEalisiFes

AN SRR T R AL (POR) LA AL (PDR) ML, 1ZHERIGLAL T TARIRE, R
IERGAE L 1.8V I TAE; 24 Vpp IRTBOEMEIME (Veor/por ) I, BT HACIK
&, WA LAE AN E A L

AR AT — A AT g AR U I 25 (PVD), & AR Voo/Vopa BEHLIE 5 BIE Vevp HLEL 2
Voo T 2m TBIME Veyo M7 2Em T, bbb SRR 7 AT DU L A5 B ke s o) 2
ANz, PVD Wt HEEEREF IR .

2210 BEBERS
A S A rh PR 2 P S B B TR LR, %R R S E S AR A2 A T TARIRAS

2.2.11 {RINFEIER

7P i SCRERIIARRES, W DA SRARTIHRE . 63 Sl () R 22 o el <1 2 1) 358 B e R 1) T
iz

EEIR AR
TERERRASER, U CPU (715, B SMBEAL T T ARIRAS 3 AT/ R A BT/ S0 I L2 CPU.

FEiEX

TEfRFF SRAM FIZF 4248 N B ERIIEOL T, A HUSE T DA B A 1) R RETHFE . TEIFHL
BLEUN, HSI BHRG 25 H HSE SR IR 35 4 0C 1 m] LLIE I A — e B i EXTI BME S 86
P2 M E U R M, EXTIE S Al LU 16 AN 1/0 12— PVD fifa H A (5

=

o

FNER

RSB R G AT RE . 120 7E CPU IR R R B QN SC AT FR R 1T 2% o A0
B B 1.5V 8555 AL H X S iz B T . PLL. HSI AT HSE 5% 28 th #R ¢ 41, w] LAl it WKUP
S EFHE. NRST 31 BIRIAMEE AL, IWDG 5 A7 Me iR 5% 2 100 5 I 28 M i AS 5467
SRAM FIZAF4R A A B R . WA R0 IS AE 2 AR AL FL RS 4R R (L AL

2.2.12 DMA

RiGH) 5 i ] DMA AT DU BLA7 il % BIAE Al & B0 BIAF i e ALl o 21 B 10 Hodia 1%
fi; DMA Pl 85 ORI G2 oh XIS B], Tt G 1 42 1 45 4% i 108 S e [X 45 R I ™ A= iy v
7 .

FENMETEHA L TR DMA 15K EZ 4, [RIN T DA B B8 0E s AR 1%
S APt kAT bRk AR AT DU B BB

DMA m] LLH T F 240k : H UART. 12C. SPI. CAN. ADC FHiH FH/HE A i 4 4% il & Iy
75 TIMXo
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2.2.13 ENHFEH

w A AL 10 > 16 (LHIH 7S, FTHRAF A 20 A5 i - AR P il . Al A4k
FEEA L, 24 Vpp BRI, fAI055R B VBAT 4ERFE L. 29 REEAERFHUBL T e
e, SARGEMERER AN, il A Sp R .

2.2.14 ERH[FIEFEITR
PR LS 1 ANERGE SR 5 AN IR DL K 2 AN TS I IR 1 AN R S R
TR T bl e 2% 3l I 58 R A s I SR O T R

SERTARA Timer TR OHE | KA | FAHRE | DMAERAR | #BR/EEEE | ExMEN
1. 1 ~ 65536
=R TIM1 16 fir W i Z M HHER H 4 H
/53 B
BEeD i ] 1~2%2_1
TIM2 32 fir W 3% Z AR H 4 x
S 3R B
L 1 ~ 65536
TIM3 16 fir Y] Z E TR " 4 ¥
1 /356 ek S
1 ~ 65536
TIM14 16 £ B EBL Z B FERE H 1 o
FEA B
1 ~ 65536
TIM16 /
16 fir 31 Z AR H 1 H
TIM17
K

BIEHIEREE (TIM1)

TR N 3 16 AL RS . 4 ML EGEE DL A AN PWM R AR B R, &
AT W HE X G N B A PWM Sar i, 38 0] DA 24 Bl e B8 1030 FH e i 88 o DOANRST 3@ 1 m]
DL F

o HONAHIR

o fEr bR A

o PEAE PWMQAZ a0 0 575 )

o B b HY

Bo By 16 Al E R 2eit, &5 TIMx g8 A AR R DhEE. Bl E N 16 i PWM k4=
W, BEASRAHIEES (0 ~ 100%).

R T, BT DL S, (R PWM %28 0k, AT U7 H 3 ety P42 ]
HIFF %,

IRZ INREH 5B TIM N 28 A R, PN EREEH AR, PRk s g dss sl o I 28 m) DL I 2
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I B EE R T AE S TIM @ 23V Rl AE, $ROERD B e ThRE .

iB A EREE (TIMx)
P, WE T 28 5 AT EDEATIIE A R EE (TIM2, TIM3) .

ERERE 324
SEI BT A 32 L) E SN RHHER . — 16 BLEITIA A 4 4SBT (i
W, AEEE TR, B . PWM RSB

EHERZE 16 {u

RN SE I AT — AN 16 B A Eh NSRRI He . — A 16 BLRTs S AT 4 ANk
(SIS, FEANEIEE T RGBSR B e, PWM AT ik b B s

AR B 5 I S T RS 5 i s ) s I SRR R T, RO e A B T RS . E
PR T, R TR S . T I SRS T PWM S . A5 e e
HA T ) DMA i SR AL

I 5 I S G 5 A BB R AL (5 2, ASALER 1 ~ 4 MERERBOH TR, &
A SEIT 40 PWM Sl SR o fa B Al vt

TiM14

OB ST 16 7 H S E GRS T B AR A — A 16 AT g . B S adiE,
TR/ AL, PWM B R s o AR IR, o Bl T R 4

TIM16 / TIM17

SEIS A T —> 16 i H S HGE G T B s A — A 16 AT g . A — il AT
BN R A e, PWM BRSR BpPB t . A BAMAT S, A SEIX AR ORI AT DMA 1
RAINRE. AT, ENSET RARE.

U AvE D

WSRO T VRRIET— A 12 (BRI A A 8 (L FA A, AP L
1) A0KHz FHic% BB ORI s BRATISC MR U5 280 T 6, FTLAS FIEAT T A2 BLATEEAL
MR e TP FR G2 I SR8/ R R 10— I s PR 3
PR I T LG B B S A T (ERBE T, B
.

HO& 1M

BRIV 7 BRI, JFPT LU B A AT T DL S R 1T
AR BN B RS I RS, B S R A (R T
B AR

ARG EER 38

BN EIN B R T SO SR ARG, TS MRAE IR R U T
24 (LIRS

« IR

¢ PR O B A — TR G

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

2.2.16 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

2.2.17 BTIMEHEEDO (SPI)
SPI M, fEME TR, ATHLE AW 1 ~ 32 fi.
FrA ) SPI 42 L1 AT LA H DMA #:4E.

2.2.18 #ZHISRXEMLL (CAN)
CAN 3 14 H07E 2.0A F 2.0B(3:2), Rril ik 1 Johu/ib. &l BRI & 11 fr
BRI BRI, 1107 DLBERRI R 2 29 bR A FR,

2.2.19 BAMNRLED (GPIO)

£~ GPIO 5| JEIER v] DL AL B i Y GERREOTIR) Far N (s ANTT B hr sl R r) s
RIS RE N O . 240 GPIO 5| #5557 s sl it & AN . BT 1) GPIO 5 i
HBA K LA T BE

EREAEN T, VO 51 AMEIhEE T LLE S — AN R ESUE, LB REINIS A
I/O ZF47 4%

2.2.20 ADC(HRHIBFHIER)

FEER R 1A 12 AL R e (ADC), ADC w1 £23k 10 ANyhEsidEiE, ] bASEzH
B BREIAGE SR . ERREUT, B 3h# T Sk i — A B R A
EH 4.

ADC "I LAff F] DMA #:4E.

BFE 110 D e o vF Al A b B A0 — B BT A G TR RETE, 4k I LR AE 5 AL T
BUET, Hg 7= A

FH I8 8 B 2% (TIMX) A 2035 61 i 28 P A i34, ml BL3 sl 9B 4B ) ADC (1) fis &
MR REfE ADC B4 5425 .

2.2.21 BEEREES

VELPE A SR A — AU A VAR (B PR L A TR A E A S M 4 5 ADC i N i
Wb, PR S 0 A e B B

2.2.22 ${T#% SWD @ik O (SW-DP)

P ARM 15 25 B 4T 93 11 (SW-DP).

ARM [1] SW-DP #% [ st Vil i 8 47 2R 1 T B4 20 5 il

8/58
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2.2.23 LLEiFE (COMP)

FEE R 2 SRR RS, FTRSTAE A (GE A & L 10 1), Al SR gegE A . th
ATHT 2R, .
o HIARADE 5 R AR DhFE A = nde i 1
o PWERME S
o SEI AR I PWM AHSE &, 2H 0% A H I e e i) [l %
o BUTEL LA
o BB A LTI
— AT /0 5
— WHEBLLE A E CRV Al ik AVDD B# A H5 J v Fi I 1) 3 1 Al IS A
o NIRRT
o W] YR IR 2RI T KE
o Hin o ] DUE @ ) B — A 1/O 3 B2 A I 384 NS, T DAl LR S
- HHIRFEM
— OCref_cIr Ff GZJEHERZESD
— SEPLPLE PWM T 5 25 S

44441§tj§!44447 F:léafsr1 iﬁz [:] |||||||%|HHH%HH||||||||
System
CPU <:
__AHB SRAM
R
DMA DMA
>
-
G MiEEL AP
QQFMMTNMQL
g A A gz i) ADC EXTI PWR IWDG
e SPI SYSCFG 12C WWDG
@ (RCC) UART1 comP UART2 TIM2
TIM1 BKP TIM3
TIM14 SPI2
<~ GPIOA/B/C/D Tt
N
DMA iR

406030

& 1. HRIEE
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MCOL

48 MHz

0SC_ouT Elj:
0SC_IN 2-24 MHz

PLLSRC

Clock:| :
Enable (3 bits)
st —

HCLK
to AHB bus, core
memory and DMA

DM to Cortex System timer
DIN » FCLK Cortex
Free running clock
PLLCLK AHB APB1
PLL SYSCLK ] ] [N poka
[— Prescaler Prescaler [—L/ o AP
HSE 1,2.512 1,2,4,8,16 .
/1, /1248, Peripheral Clock  Peripherals
LS| Enable (12 bits)
css || If (APB1 Prescaler=1) x 1 TIMXCLK
L else X2 to TIM2,3
Peripheral Clock
Enable (2 bit
PLLXTPRE APB2 nable (2 bits)
'— Prescaler r\ Pk,
to APB2
HSE OSC :
/1,2,4,8,16 Periphe!;l_li peripherals
Enable (11 bits)
|_| If (APB2 Prescaler=1) x 1 N TIMXCLK
else x2 [ —_/ toTIML14,16 17
Peripheral Clock
LSI LS| IWDGCLK . ADC Enable (4 bit)
40kHz to Independent Prescaler ADCCLK
Watchdog (IWDG) /2,4.6,8 to ADC
Main PLLCLK
Clock Output —— HSI
HSE Legend:
HSE = high-speed external clock signal
SYSCLK HSI = high-speed internal clock signal
LSICLK LS| = low-speed internal clock signal

Mco

2. B
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51 E X
= o0 <
0N oo O0O~owat o=«
QL2PRRRPRRREE
RN RN NININININn
ST ¥ I LT ITEABR
NC T 1 @ 36 1 PD3
PC13 [ 2 35 [ PD2
PC14 [ 3 34 [ PA13
PC15 — 4 33 ] PA12
PDO-OSC IN [ s 32 1 PA11
PD1-OSC_ OUT [ 6 LQFP48 31 1 PA10
NRST [ 7 30 1 PA9
VSSA [ 8 29 1 PAS8
VDDA [ 9 28 ] PB15
PAO [ 10 27 [ PB14
PA1 | 11 26 1 PB13
PA2 [ 12 25 [ PB12
T3IN 2582 R JAAQE
JUtuuubobbuul
2 322%8582588
n_n_n_n_n_o_n_n_EgLJ>>
& 3. LQFP48 5|14y
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[e0]
o
o
'é
N O ~ © v <+ o 2
w O m mn o [an)] [a1] <
> [a0] o o o [a o o
VDD [ [ ) 2 [ ] PA14
PD0O-OSC_IN [ 23 | ] PA13
PD1-OSC_ OUT [ | 2 [ ] PA12
NRST [ | LQFP32 21 | ] PAM
VDDA [ | 20 ] PA10
PAO [ 19 | ] PA9
PA1 [ | 18 | ] PA8
PA2 [ 17 | 1 VDD
N < 0 O N O - !
< < < €« < o oo o
o o o o o o o >
4. LQFP32 3|i4 7
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© E ~ © O ¥ o 2
Q2 REEERF
8§58 38K88
vDD | i1 ® 24 | PAl4
PDO-OSC_IN | ;2 23 7| PA13
PD1-OSC_OUT | 3 22 ,(':: PA12
NRST | 4 21 ) PA11
voDA s QFN32 20 1 Pato
PAO | g 19 {,ijijji_ PA
PAT | 7 18 | PAS
2 |.oe \[17 ) vep
o 2 = 223 22
5. QFN32 5§14
PB8/BOOTO | 1 20 [ PA14
PDO/OSC_IN—| 2 19 1PA13
PD1/0SC_ OUT —| 3 18 1 pA12
NRST—| 4 17 2 PA11
VPPAT ® rgsopzo 0 VPP
PAOC—| 6 15 [1vySS
PA1C—| 7 14 1 pPB1
PA2 | 8 13 T IPA7
PA3C—| 9 12 [ 1PA6
PA4T—| 10 11 [ 1PA5
& 6. TSSOP20 3|R4 75
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%= 3. 5IHENX
5| 4G o
LQFP | LQFP | QFN | TSSOP | Z|pi4#k | &K@ (O aF @ FThek AR ThRE B mzheg
48 32 32 20
1 - - - NC S - NC - -
2 - - - PC13 110 - PC13 - -
3 - - - PC14 /O - PC14 - -
4 - - - PC15 110 - PC15 - -
PDO-
5 2 2 2 110 - OSC_IN [2C_SDA OSC_IN
OSC_IN
PD1-
6 3 3 3 /O - 0SC_OUT 12C_SCL 0SC_OUT
0SC_OuT
7 4 4 4 NRST 110 - NRST - -
8 16 - VSSA S - VSSA - -
9 5 5 5 VDDA S - VDDA - -
TIM2_CH1_ETR/ WKUP/
UART2_CTS/ | COMP1_INP[O)/
10 6 6 6 PAO 110 - PAO
ADC_INO/ COMP1_INM[6)/
COMP1_OUT COMP2_INPJ0]
TIM2_CH2/
COMP1_INP[1)/
1 7 7 7 PA1 110 - PA1 UART2_RTS/
COMP2_INP[1]
ADC_IN1
TIM2_CH3/
COMP1_INP[2)/
UART2_TX/
12 8 8 8 PA2 110 - PA2 COMP2_INP[2)/
ADC_IN2/
COMP2_INM[6]
COMP2_OUT
TIM2_CH4/
COMP1_INP[3)/
13 9 9 9 PA3 110 - PA3 UART2_RX/
COMP2_INPJ[3]
ADC_IN3
COMP1_INP[4)/
SPI1_NSS/
COMP1_INM[4]/
14 10 10 10 PA4 110 - PA4 TIM14_CH1/
COMP2_INP[4)/
ADC_IN4
COMP2_INM[4]
ADC_VIN[5)/
SPI1_SCK/ COMP1_INP[5)/
15 1 1 1 PA5 110 - PAS5 TIM2_CH1_ETR/ | COMP1_INM[5]/
ADC_IN5 COMP2_INP[5)/
COMP2_INM[5]
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el

LQFP
48

LQFP
32

QFN
32

TSSOP
20

5 AR

Evi QY

/0 B8°F (DEThAR

K TR

BTy ae

16

12

12

12

PAG

I/0

- PAG

SPI1_MISO/
TIM3_CH1/
TIM16_CH1/
TIM1_BKIN/
ADC_IN6/
COMP1_OUT

COMP1_INP[6]/
COMP1_INM[7)/
COMP2_INP[6]/
COMP2_INM[7]

17

13

13

13

PA7

I/0

- PA7

TIM1_CH1N/
SPI1_MOSI/
TIM3_CH2/
TIM14_CH1/
TIM17_CH1/
ADC_IN7/
COMP2_OUT

COMP1_INP[7)/
COMP2_INP[7]

18

14

14

PBO

I/0

- PBO

TIM3_CH3/
TIM1_CH2N/
ADC_IN8

19

15

15

14

PB1

I/0

- PB1

TIM3_CH4/
TIM14_CH1/
TIM1_CH3N/

ADC_IN9

20

16

PB2

I/0

FT PB2

21

PB10

I/0

FT PB10

12C_SCL/
TIM2_CH3/
SPI2_SCK

22

PB11

I/0

FT PB11

12C_SDA/
TIM2_CH4

23

16

VSS

- VSS

24

17

VDD

- VDD

25

PB12

I/0

FT PB12

SPI2_NSS/
SPI2_SCK/
TIM1_BKIN/
SPI2_MOSI/
SPI2_MISO
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el

LQFP
48

LQFP
32

QFN
32

TSSOP
20

5 AR

Evi QY

/0 B8°F (DEThAR

K TR

BTy ae

26

PB13

I/0

FT PB13

SPI2_SCK/
SPI2_MISO/
TIM1_CH1N/
SPI2_NSS/
SPI2_MOSI/
12C_SCL

27

PB14

I/0

FT PB14

SPI2_MISO/
SPI2_MOSI/
TIM1_CH2N/
SPI2_SCK/
SPI2_NSS/
12C_SDA

28

PB15

I/0

FT PB15

SPI2_MOSI/
SPI2_NSS/
TIM1_CH3N/
SPI2_MISO/
SPI2_SCK

29

18

18

PA8

I/0

FT PA8

TIM1_CH1/
MCO

30

19

19

PA9

I/0

FT PA9

UART1_TX/
TIM1_CH2/
UART1_RX/
12C_SCL/
MCO

31

20

20

PA10

I/0

FT PA10

UART1_RX/
TIM1_CH3/
UART1_TX/
TIM17_BKIN/
12C_SDA

32

21

21

17

PA11

I/0

FT PA11

UART1_CTS/
TIM1_CH4/
12C_SCL/
COMP1_OUT

33

22

22

18

PA12

I/0

FT PA12

UART1_RTS/
TIM1_ETR/
12C_SDA/
COMP2_OUT
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Bl
LQFP | LQFP | QFN | TSSOP | 5|fI&# | K& () | JO % @EThRE | WEME AR BmzhAE
48 32 32 20
34 23 23 19 PA13 110 FT PA13 SWDIO -
35 - - - PD2 110 FT PD2 - -
36 - - - PD3 110 FT PD3 - -
37 24 24 20 PA14 110 FT PA14 SWCLKI -
UART2_TX
TIM2_CH1_ETR/
38 25 25 - PA15 110 FT PA15 SPI1_NSS/ -
UART2_RX
TIM2_CH2/
39 26 26 - PB3 /O FT PB3 -
SPI1_SCK
TIM3_CH1/
40 27 27 - PB4 110 FT PB4 SPI1_MIS/ -
TIM17_BKIN
TIM3_CH2/
41 28 28 - PB5 110 FT PB5 SPI1_MOS/ -
TIM16_BKIN
UART1_TX/
42 29 29 - PB6 1/0 FT PB6 12C_SCL/ -
TIM16_CH1N
UART1_RX/
43 30 30 - PB7 o) FT PB7 12C_SDA/ -
TIM17_CH1N
44 31 31 1 BOOTO | - BOOTO - -
I2C_SCL/
45 - 32 1 PB8 110 FT PB8 TIM16_CH1/ -
CAN_RX
12C_SDA/
46 - - - PB9 110 FT PB9 TIMA7_CH1/ -
CAN_TX/
SPI2_NSS
47 32 0 15 VSS S - VSS - -
48 1 1 16 VDD S - VDD - -

1. =%, O=%il, S=HJE, HZ=&MH
2. FT. #2 5V
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F 4. PAImOINREER

Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
TIM2_CH1_

PAO - UART2_CTS - - - - COMP1_OUT
ETR

PA1 - UART2_RTS | TIM2_CH2 - - - - -

PA2 - UART2_TX | TIM2_CH3 - - - - COMP2_OUT

PA3 - UART2_RX | TIM2_CH4 - - - - -

PA4 SPI1_NSS - - - TIM14_CHA1 - - -
TIM2_CH1_

PA5 SPI1_SCK - - - - - -
ETR

PA6 SPI1_MISO TIM3_CH1 TIM1_BKIN - - TIM16_CH1 - COMP1_OUT

PA7 SPI1_MOSI TIM3_CH2 TIM1_CH1N - TIM14_CH1 | TIM17_CH1 - COMP2_OUT

PA8 MCO - TIM1_CHA1 - - - - -

PA9 - UART1_TX | TIM1_CH2 | UART1_RX 12C_SCL MCO - -

PA10 | TIM17_BKIN | UART1_RX | TIM1_CH3 | UART1_TX 12C_SDA - - -

PA11 - UART1_CTS | TIM1_CH4 - CAN_RX 12C_SCL - COMP1_OUT

PA12 - UART1_RTS | TIM1_ETR - CAN_TX [2C_SDA - COMP2_OUT

PA13 SWDIO - - - - - - -

PA14 SWDCLK UART2_TX - - - - - -
TIM2_CH1_

PA15 | SPI1_NSS UART2_RX - - - - -
ETR

# 5. PBumOINeEER

Pin AFO0 AF1 AF2 AF3 AF4 AF5

PBO - TIM3_CH3 TIM1_CH2N - - -

PB1 TIM14_CHA1 TIM3_CH4 TIM1_CH3N - - -

PB2 - - - - - -

PB3 SPI1_SCK - TIM2_CH2 - - -

PB4 SPI1_MISO TIM3_CH1 - - - TIM17_BKIN

PB5 SPI1_MOSI TIM3_CH2 TIM16_BKIN - - -

PB6 UART1_TX 12C_SCL TIM16_CH1N - - -

PB7 UART1_RX I2C_SDA TIM17_CH1N - - -

PB8 - 12C_SCL TIM16_CH1 - CAN_RX -

PB9 - 12C_SDA TIM17_CHA1 - CAN_TX SPI2_NSS

PB10 - [2C_SCL TIM2_CH3 - - SPI2_SCK

PB11 - 12C_SDA TIM2_CH4 - - -

PB12 SPI2_NSS SPI2_SCK TIM1_BKIN SPI12_MOSI SPI2_MISO -

PB13 SPI2_SCK SPI2_MISO TIM1_CH1N SPI2_NSS SPI12_MOSI 12C_SCL

PB14 SPI2_MISO SPI2_MOSI TIM1_CH2N SPI2_SCK SPI2_NSS 12C_SDA

PB15| SPI2_MOSI SPI2_NSS TIM1_CH3N SPI2_MISO SPI2_SCK -

18/58
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Pin

AFO0

AF1

AF2

AF3

AF4

AF5

PC13

PC14

PC15

PDO

12C_SDA

PD1

12C_SCL

PD2

PD3
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10k de AR
* 7. FhEREMUE

)sE°3 E R A KA s =353

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

0x0002 0000 -0x07FF FFFF ~ 128 MB Reserved
0x0800 0000 -0x0801 FFFF 128 KB Main Flash memory
0x0802 0000 -Ox 1FFDFFFF ~ 256 MB Reserved

Flash Ox1FFE 0000 -Ox1FFE 0O1FF 0.5KB Reserved
Ox1FFE 0200 -0x1FFE OFFF 3 KB Reserved
Ox1FFE 1000 -Ox1FFE 1BFF 3 KB Reserved
Ox1FFE 1C00 -0Ox1FFF F3FF ~ 256 MB Reserved
Ox1FFF F400 -Ox1FFF F7FF 1 KB System memory
Ox1FFF F800 -0x1FFF F80F 16 B Option bytes
Ox1FFF F810 -Ox1FFF FFFF ~2 KB Reserved
0x2000 0000 -0x2000 1FFF 8 KB SRAM

SRAM 0x2000 2000 -Ox2FFF FFFF ~512 MB Reserved
0x4000 0000 -0x4000 03FF 1KB TIM2
0x4000 0400 -0x4000 O7FF 1KB TIM3
0x4000 0800 -0x4000 OBFF 8 KB Reserved
0x4000 2800 -0x4000 2BFF 1KB BKP
0x4000 2C00 -0x4000 2FFF 1KB WWDG
0x4000 3000 -0x4000 33FF 1KB IWDG
0x4000 3400 -0x4000 37FF 1KB Reserved

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

20/58
https://www.sramsun.com 0755-66658299


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

Tri#ERAR 1K

DS_MM32SPINOx_n_Ver1.04

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

APB1 0x4000 6C00 -0x4000 6FFF 1KB Reserved
0x4000 7000 -0x4000 73FF 1KB PWR
0x4000 7400 -0x4000 FFFF 35KB Reserved
0x4001 0000 -0x4001 03FF 1KB SYSCFG
0x4001 0400 -0x4001 07FF 1KB EXTI
0x4001 0800 -0x4001 23FF 7 KB Reserved
0x4001 2400 -0x4001 27FF 1KB ADC
0x4001 2800 -0x4001 2BFF 1 KB Reserved
0x4001 2C00 -0x4001 2FFF 1KB TIM1

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

AHB 0x4002 6000 -0x4002 63FF 1KB Reserved
0x4002 6400 -0x47FF FFFF ~ 128 MB Reserved
0x4800 0000 -0x4800 03FF 1KB GPIOA
0x4800 0400 -0x4800 07FF 1KB GPIOB
0x4800 0800 -0x4800 OBFF 1KB GPIOC
0x4800 0C00 -0x4800 OFFF 1KB GPIOD
0x4800 1000 -Ox5FFF FFFF ~ 384 MB Reserved
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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 #AEIghLE
BRARREHI UL, LY il 26 OO T it S iR 2 K

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

— L

& 7. SIS R RN

51.5 SIBMRNRE
10 LA\ R A R TR
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984785

8. SIMMNEEE

51.6 #tEFR
PR BT R T .
VDD
1 VDD e
1/213 [j s i
i L H| 0o H
i 1/O ¥y | | CPUHT
5x100nF —— L L i HLEI7
+1 x 4.7uF e 2y
VSS %
11213 =3
VDD
I VDDA L, |
LL
FRALL L %
10nF+1uF —— ADC . R
PLLE)
VSSA

9. HEHRE

5.1.7 BREHFENR
S I MR RE R I 2R T T
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Iop

Vop

-
17

-

10. ERIHFENER R

5.2 B¥mATEME

INFESAT BB R “ Aaxt i KBUEME” FI%R (& 8. £ 9. & 10) T4 HHiN1E,
I RES PR K AR . X LRSS Y B AR I BRI, JEAN AR LR T 4%
PR DIREVERRAE TR . SRR AR R RAB S T 2 e A i T 524 .

% 8. B[E4FM
5 iR BME BRMH L ivg
AP E (B Vopa
Vop - Vss -0.3 55
Vssa)® 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}ﬁi:o
2. WAIRLENE Vin FIEORE . A RAFIIBOEANERERER, 2L TE.

*® 9. A

Fin=g R BXME | $AL
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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. A HIHJR (Vops Vooa) M (Vsss Vssa) 51BN ZTIR 28 2 B AR L VEVE A B L

4 L.

- ingpiny ERANTT LU E RIRER,  RIRIE Vin AVEE HR KA . BRANBEDRIE Vin A

R KA, B ZORIEAE SRR g piny A RN 4 Vin > Vop B, A —
ANIERTEANHIG 2 Vin < Vss I, A — D RFETEAN B

RV NS T B RO
LA VO LRI TN, Shyeny BB A E TR 5 R AP 3

TR L X HE 2 Ao 1245 RIETAESRAT 4 4> 1O S I L Shingeiny SOEHIHFE

£ 10. iRE4EM

in= R BKAE L:-V 4
Tste T IR EVE -45 ~ +150 °C
Ty e KEE RS 125 °C
5.3 T{E&H
5.3.1 EBERI{ERE
xRN BRAIESHE
w5 E o2 %14 B/ME | BKME | AL
frcLk A E AHB B &% 0 48
fecLii B APBA B ERATR 0 fhoLk MHz
frcike P APB2 B Bl AT 0 freLx
Voo P fHE A H 2.0 55 \Y;
Vppa ™ FRALER 7> TAE B R WA Vpp ME 2.0 55 Y,
LQFP48 594
e Q
Po LQFP32 mw
HE: TA=85°C
QFN32
o I RINRFERL -40 85
IREEIRE . Ta=85°C °C
T (REIES =% G -40 105
§ o BTN REN 20 | 95
IMEIE . Ta=105°C °C
fRThRFes 4 -40 125

1. WA A I I8 Vop A1 Vopa fiEH.
2. WAR T BAR, REE Ty AN Tymax(Z U1 5.1), WIS i) Pp 2.
3. BRI DI ZHFEHAPRE T, RE Ty A Tymax(Z W4T 5.1), Ta AILLY R EIX/NE

H

5.3.2

e AR T RS

RGNS HORAE B AR NS .
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a2 ¥ &4 B/ME BAE L: ¥ A
tvon Vvoo BT Ta =27°C 0 i uSV
Vypp 2 20 00
5.3.3 RSN REHIERET
TERBPGHSERKIER 115 BT N Vpp A A A & AR .
< 13. NERE LB RIS HIES T
i ¥ M BAME | HABE | BKE L XA
PLS[3: 0]=0000(_-7+i%) 1.813 1.819 1.831 v
PLS[3: 0]=0000( F [##Y) 1.705 Y,
PLS[3: 0]=0001(_l-7H%) 2.112 2.116 2.124 Y,
PLS[3: 0]=0001(F [%#%) 2.0 \Y
PLS[3: 0]=0010(_F-7H%) 2.411 2.414 2.421 Y
PLS[3: 0]=0010( F[#¥%) 2.297 Y,
PLS[3: 0]=0011(_bTH) 2.711 2.714 2.719 Y
PLS[3: 0]=0011( FF&) 2.597 Y,
PLS[3: 0]=0100(_L-7+¥%) 3.011 3.013 3.018 Y,
——— PLS[3: 0]=0100(F [#¥Y) 2.895 Y,
) PLS[3: 0]=0101(_L-F+#%) 3.311 3.313 3.317 Y,
Vevp For i #4514 HL P .
e PLS[3: 0]=0101(~F&E) 3.194 v
PLS[3: 0]=0110(b-FH) 3.611 3.613 3.616 v
PLS[3: 0]=0110( FF&) 3.494 Y,
PLS[3: 0]=0111(_ETHE) 3.91 3.913 3.916 v
PLS[3: 0]=0111( ~F&I) 3.793 Y,
PLS[3: 0]=1000(_-7+¥%) 4.21 4.212 4.215 v
PLS[3: 0]=1000( FF#¥Y) 4.092 Y,
PLS[3: 0]=1001( - 7Hi%) 4.51 4.512 4515 Y,
PLS[3: 0]=1001( F [#¥Y) 4.391 v
PLS[3: 0]=1010(_F-7H%) 4.809 4.811 4.813 v
PLS[3: 0]=1010( F[&¥%) 4.69 Y,
Vevohyst® PVD iR 100 mV
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iR S5 1 BAME | HBE | BKE i:KivA
LH/EEE TEEN 1.63(M 1.66 1.68 \Y;
VeoR,/PDR -
fr A I 1.75 \%
VPDRhys(z) PDR ig?% 100 mV
TrstrEMPO ) LTRSS [A] 20 ms

1. 7 RV B ORE 2 8N I UE Vieor /pDR -
2. HEITHRUE, AFEA= .
Er A FgabiagmE kM L (POR £4%) 2] A P o A XA RIS — 454600t 2],

5.3.4 HtEERRRHME

HTEAEE Z M SRR R SRS 1515, XS HMPAR O TR AR, 1/0 5
BV P B PFRC L. ARSI L /O R BFE 3 A . RE PP AE A7 fifi % v IO 2 DA Sk
A7 AR A5

AT g R A IS AT R BT AR R, AR AESAT — BRI .

BKHTHRE

Tz I #8A0 T R 51 2% AF

« FTA RO 51 TN, FHEREE— AN AP E—Vpp 8 Ves(L113R).

o FTA RSN T OCHARAS, BRIERE LA .

o NAEATAi 5 (0 U 1] B[R] R B B fyoi AOBIZE (0 ~ 24 MHz B2H 0 DMEEFF I, 24 ~ 48
MHz 5§ 1 ANSERE ).

« RATNINAEI)E o UIFEIMERT: feoikt = fuolk o

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

& 14, ENAFTEX THAR NS KBTERE @

Bkt
%5 % &t i
Ta=25°C
| FPALLR TR SRR PEHLEER 200 R
v
i FEAUBLR T B BERssin S RURHFEILBER 0.4

1. BRAERELE Ta =25°C T IA1S2].
2. AR H, AR, 10 RE NN .

LAY THFE

MCU 4b-F Rk &4 -

o BT 9 VO 31 BIFAL TH AR, FHERB]— M A BT E—Vop B Ves(FEFEK)-

o PSRRI TS RS, BRI

o DNAEAFA B8 VT I I VB B fraoik HOBR (0 ~ 24 MHz Iy O 45101, 24 ~ 48
MHz B2y 1 AN 54 FE ).

o PRESIR A Vpp LT %4451 T 11,
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s AT IIEE R . LRI : frcik = fHolk o

Er ARA TR R LM R B A Fe B ARSI AT IR E .

# 15, BITRA TH R BB FIHFE, BURLERBMNAR Flash FIE1T

DS_MM32SPINOx_n_Ver1.04

JAEYE
n= £ i) XA frcwx Bphr
fERERTA St XAFAEINE
48MHz 13.47 7.55
36MH 11.83 6.67
SRR z
24MHz 8.62 5.15
Jefr BRI 8MHz 3.44 248
loo L mA
BYNVAER)
" ey 48MHz 763 4.28
36MHz 5.98 3.48
2 (HSI), {#iH] AHB
24MHz 4.55 2.88
T4 40 DAY AR A 2R
8MHz 1.40 0.85
. BAME RAE Ta = 25°C. Vpp = 3.3V IR 1E 5.
2. AN N 8MHz, Y4 fuok > 8 MHz I8 PLL.
= 16. BEIRER TR B RERE, BURALIBKIEBMAER Flash 3¢ RAM FiEfT
HRE ()
Fiine2 iR v 353 fucik @ i:X 74
fERRFTA MR KA FE M
48MHz 10.88 4.85
36MH 9.45 4.22
Shnt B @ .
24MHz 7.06 3.55
REARAR X T A 8MHz 2.79 1.81
oo PN L 48MH 5.89 2.49 mA
ZayAV i
BT R N IR z : :
36MHz 4.68 2.12
% (HSI), {4 AHB
24MHz 3.45 1.74
T3 A0 CAJAG AT R
8MHz 1.03 0.48

1. LR RTE Ta = 25°C. Vpp = 3.3V BHlRE 3],

ARIME BRI

B AME I FEY TR 17, MCU ) TAES AN T

. HNERETERA 8MHZ, Y4 fuck > 8 MHz I j5 A PLL.

« BT VO SIBER AL TA A, JREZE] AT E—Vpp 5 Vss (L 113).

© T KIS CEAE TR IR
o O R B A I I R R AR T S AR
— RHIFTA S B B

o IABEIREA Vpp i B 26 AR5 T3 11,

- RIFE— AL B

BRARRFT Ui -
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& 17. AEIMERBRIRERE (Y
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WS 2BCNER | g WES 2BCHERA | up
by o3 pishriy o3
TIM2 0.49 SPI1 0.49
APB1 TIM3 0.50 mA APB2 UART1 0.52 mA
12C 0.49
TIM14 0.52 GPIOA 0.53
APB2 TIM16 0.52 A AHB GPIOB 0.53 A
TIM17 0.52 GPIOC 0.53
TIM1 0.49 GPIOD 0.53
1. fucik = 48MHz, fapgt = frcik/2, faps2 = fok, TEANFMRI TS 40 2R BN BRIME -
5.3.5 SMERRTHERYTE
Sk B SMERHRSH R 2 A A R SMER A PR
RGPS O — AN S AR RIS, PREE IR AN B R R A 8
TAEZA
< 18. EIRIMNEBA PR SR
#e 2% A BAME BRRHE B
fHsE_ext F P 4R ATz (D 2 24 MHz
Vhsen OSC_IN i X\ 5| il & BT B 0.7Vop Voo \4
VHsEL OSC_IN %\ 5| & T HL Vss 0.3Vpp Y,
tw(HsE) OSC_IN 7 a A it ) (D 16 nS
ti(Hse) OSC_IN _F-fyrspa 20 nS
ticse) OSC_IN TR ) (1) 20 nS
Cin(HsE) OSC_IN # ANz D pF
DuCy se) 2L 45 55 %
I OSC_IN A\ HLifi Vss < Vin < Vpp +1 uA
1. HETHRIUE, AR Rl
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VHSEH
90%

10%
VHSEL [~

tW(HSE)

Y fHSE_ext |OSC_IN

NNy -

1. SMNER IR AT iR B 3 A T P [

&R — i PR SRR £ IR MR 3

PRSI S (HSE) 7T AP — > 2 ~ 24MHz i) 8 U/ W e AR A M B iR 5 38 . A
AT O B IE T AT 2o R SR OGBS O I SR AR VT (A B 45
SLo FEREFAT, R GUR A AR T A T AR B 051 0, LRIt 2K SO
BN ORI 18] A SR PR IR B I R ANS e (0 . B MATESE), W UL 2

J
% 19. HSE 2 ~ 24MHz #5884 (D@
s 2% > i B/ME HARUE wAE L: YA
fosc_n PRGN 2 8 24 MHz
Re SRS LR Rs = 300 1000 kQ
VDD =3.3V
Cpy/ BRI B A LS 5 0 R P A A
, ViN = Vss 30 pF
C® FATFHHT (Rs)@
30pF #1#k
I2 HSE 3Rz Hit V=E2) 1 mA
Im PR A 5 Vop R E 25 mA/V
tsucnse) ® Ja B (a] Rs = 300 2 mS

1. WEIRE BRI S Mo 1A/ P R IR AR H G 45

2. MGEIHER N, AEEP P,

3. Xt Cuq A Cro» VLRI Dy N T BETH 1 (S8 2445 )5pF ~ 25pF 2 [H]
fIEE A e, JFRREAT & ZR AR A B RS . I8 Cuy M CLp AAMRZHL. Sk
I FTIE R LL CLy Al CLo KR AT G4 U A S . L+ CLy Ml Crp I, PCB
A MCU 5l I AU REAE A (AT UL AT 51 B 5 PCB AR ¥I L% 4% 10pF Aiih).

4. MIBAR) RFE AR, BEWS AT LU G ARSI IR 558N 5 AT BT 7 2R 1 e g 4t Oy s
ARG T 7 A B R A B A AR T A (B, AR MCU 52 B 8 25 FA)
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WA, Wi B A SR E e k.
5. tsunse) /2 A BN E], MM RE HSE FFAaMI &, H =M 215 1 8MHz #iR% 1X B
B TE] o XA B SR A — PR e AR I PR 28 LIS 3, & nl GEIA A il ik 7 A0 AN [

ALK .
E ks
iR
RN L1
FARR TN Jjosc_m fuse
I l ‘ D
/ \ | il‘f/lﬁ
8MHz = H
> | = RF 2
I o 2
Nl
N L osc_out
cL2

& 12. {¥F 8MHz &Ry easl R

5.3.6 PIEBRT#NELFE

R4 R 2 HOR A PR TR Ak R P R 08 AR 2R A 2

BIEAER (HSI) #5555
% 20. HSI #&55=845 M (V@
®E ¥ # B/ME HRE BAE 204
fusi LES 39.94 48.26 64.14 MHz
ACCps HSI 41 3 28 ks 1 Ta =-40°C~ 105°C -10 9 %
ACCps HSI 4% 3% 48 % 1 Ta=-10°C~ 85°C %
ACCyg HSI 235 % 1A Ta =0°C~70°C %
ACCps; HSI 3% 39 58 A 1 Ta=25 -1 1 %
tsu(rsi) HSI 4% % % i3 Bh e ] 2 us
Ipp(Hst) HSI #%3% 2% D14 80.53 122 uA
1. Vpp = 3.3V, Ta =-40°C~ 105°C, F&IEH: MU,
2. HBHRIIE, ATEAEFE R .
{KIRAIEB (LSI) #R%H=%
& 21. LSI %345 (D
sy B #1F B/ME HRE BKE XA
fisi® SHES 31.3 50.58 74.83 KHz
tsucLs) @ LS| $1&3 2 J5 hief ] 1 S
loocLsn® LSI &3 #5 Th#E 1.082 1.652 HA
1. Vpp = 3.3V, Ta=-40°C~ 105°C, KRAEH:515 1 .
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2. MGEIHERE, AEE P,
3. HRTHORIE, AEA .

METhFEAR A IR A

DS_MM32SPINOx_n_Ver1.04

AR H RIS 8] 52 A5 A BOIS Bl HST e B Bl A 21 o no A5 P PO B AR 24 i

3R AR 2T 5 «
o AFHLE IS R R A
o HEEMRABIS: B YR A N M IRASE ST {8 Y 0 o

JITA PRI 18] 5 A FH PS5 P A v P P R 08 ) AR 2 AR A 2

#* 22 {RINFEAR B R AR AT (8]

P2 2¥ AF BXE BAT
twusLeep " PN i 1 F HSI %35 2% i b i il 4
INGZIR usS
twustop " X o HSI R # i) B = 2uS 8
(A EZR AT IE1THEK)
HSI PR3 #s i Bhne i = 2uS
twustoey (" A U 2 s il I 2% I S5 P A X e L B ] 20 mS
= 38S
1. DA R B e R ER A aR 2 P R R s IR — 25 F5 2
5.3.7 PLL %5i&
T RIS HOR PSSR A e R AR A B TR &5 3.
%< 23. PLL 45 (D
P a1 2% B®/ME HRUE BRE BAfF
. PLL #y NI 4h 2 8 24 MHz
PLLN PLL % ANl 2 40 60 %
fpLL out PLL f% 45 H i) 40 100 MHz
tLock PLL #AH S 8] 100 uS

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

5.3.8 FifsxiEd

INEEZE
BRI B, BT RS HORAE Ta = - 40°C~ 105°C 1431,

® 24, INTFRHEERARIE

s

25

A

B/ME

RAEUE

BAE

Bpr

tprog

CEOASIE T

Ta =-40°C~ 125°C

4

uS
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w5 25 - Jis B/ME HWRIE BKE L: X 7o
terase TU (512K 27T 8BRS ] Ta =-40°C~ 125°C 4 5 mS
tme B PRI ) Ta = -40°C~ 125°C 20 40 mS
A, fuok =
5 6 mA
48MHz
BRI, fuck = . A
loo A LR 48MHz "
BRI, fiowk =
2 mA
48MHz
Isg Standby Hi 1@25°C | 50@125°C WA
Ioep Deep Standby Hiiji 0.5 15@125°C pA
R 25. INTETRIESE M MEURRERR (V)
= 2 %A B/ME HWRIE BXE L: X 74
FHar (5 Ta =-40°C~ 85°C(E%i 4 6)
NEND 10 TR
WH) Ta =-40°C~ 105°C(RZA 7)
Ta =85°C I, 1000 k5 @ 25 30
e e il —" -
treT Ta = 105°C, 1000 5 W@ » 5 10 &
Ta=55°C, 1 HIRIEE D@ 25 20

1. BZREIHERH, AR P,
2. AR A BN LV R AT

5.3.9 EMC %%
PR DN AE A2 7 i R 2% 6 DR I il PR AT I A

ThEEtE EMS (RS )

HIEAT AN R AR PPN (B /O S E KR 2 4> LED), UG dh it in 2 A i it

PE R ERR, LED KRR 1T EARE™ 4.

o R (ESD)(IETS R AT GO ) F N By T 51 IR EL R A D eV R IR

RAFE IEC1000-4-2 Frifes

« FTB: 1F Vpp F1 Vss it —A 100 pF # #2800 — AN AR B 1 R RK P (
F]) BRI A DR A R . XN IHART A IEC1000-4-4 Frife.

O R AR LS R G IE AR A

TARGE RANT R R . X ARHT R IL T2 LI EMS 2250 R 2R34T (iR
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< 26. EMS $%
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=2 Z2H &M FAIRR
7£ Vpp M Vgg LifIT 100pF Vpp=3.3V,To=+25°C,
Verr IR . SEEhREE fuclk=48MHz. &
5% 14D A ik b E R AR PR o IEC1000-4-4

BT AR SRR A LB 52 R P A B R
fE S IRGIAT EMC [PRRIEAL, 7 SR MO FR B h AT 10 IR, AT
EMGC 5 11 P B AL PR 1 SR

Rk, U8 AESAT EMC fittl, JFEET 5 EMC A R HIGENB.

KEFEIL

A PR A AR S R P B R R,
o BEROA BIRE e U Aas

« BAMRLL

o SRR BERR (Rt 20 )

IERTEY IR G

IRZ WK (AN AL AR TS iR ), AT BB N THAE NRST LS| A—4
R T BAE S IR 51 I ST — AN 522 1 B AR P I S

LEHEAT ESD MR, 7T LA S P 355K () Hi TR BB ZE s b, 24 30 3 R Sh 1R
HUTT, AR 43 T N DA 11 A AN T A R
5.3.10 HAx|AE (BSBURY)
T EARFEIRGNER (ESD, LU), A5 PR 52 (000 B 73, Stk F 4T 38 P8 00 o8 DA ke 5 22 1
B AR J T RO B

LM (ESD)
i B (N IR AR AR 5 TR — A0 B JE — A G k) N 2 FTAT R R BT 51 ML
FEA RN S SR EOER S IECH A 3 x(n+1) fLia 5] . XA & JESD22-

A114/C101 krifE.

ESHE

N TP RRPERE, T EAE 6 MFEAL EEEAT 2 S TLANER S R
o NEAHIRGI, SRR ARER A A A

o TEEAHIN AT E T /O 5 LyEN BT .
EANIR 54 EIA/JJESD78A £ Ji F bR e Bl bR v
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< 27. ESD %4
e ¥ x4 BAE Bz

‘ R Ta=+25°C, fier
VEesp(HBM) R BCEEE (AT 2000
JESD22-A114

v
X o Ta=+25°C, &
Vesp(com) R E (GRHER AT 500
JESD22-C101
Ta = +25°C, %4
ILu FrASHE 818 (Latch-up current) 200 mA
JESD78A
1. HERETHESH, AEA .
5.3.11 1/0 g O%51%
L DN it s
BRI Ui B, RIS R HRR 8MAMFNER D, Fram /O i # 23
CMOS.
7 28. 1/0 B854
5 SR M B/ME BRI BAE Bhr
3.3V CMOS
ViL AR LR . -0.5 1.1 V
Ui 1
5V CMOS
Vie B AR AP FL \ -0.5 15 v
¥iig
N 3.3V CMOS
ViH LnPNE= s RV ) 2.08 \Y;
Ut 1
N 5V CMOS
ViH PN } 3.5 \Y;
3t
Vhy /O JvTit 2 K fk & 4% FLH IR i (D 3.3V 500 700 800 mV
Vhy 1/O [0t 2 e 2% Hi R i (D 5V 500 700 800 mvV
kg IR LR ) 3.3v 1 HA
likg IR LR ) 5V 1 pA
3.3V
Rpy 55 EHr SR ®) 30 50 100 kQ
ViN=Vss
Rey 55 b hr SR pE ) 5V ViN=Vss 30 50 100 kQ
3.3V
Rep 55 R PR b 30 50 100 kQ
Vin=Vop
Rep GENE T N 5V Vin=Vpp 30 50 100 kQ
Cio /O I I HE A 3.3V 5 pF
Cio /O 51 JEIr) Fe 2% 5V 5 pF

1. R AR SRIT O PR L . g E TP, ANEAE P Al
2. GRAEAR AR 5] AT S ) L (RIE DU IRS PR P R e T B R AR
3. RHAE fr H B BT — AN EIE R HLBE R — AN R TSR ) PMOS/NMOS SEJL. XA

35/58
https://www.Sramsun.com 0755-66658299


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

RS

DS_MM32SPINOx_n_Ver1.04

PMOS/NMOS -5 L BHAR /I (2045 10%)-
Ff 1O v 1 #& CMOS 3 (ANRRMRCE), ENIREHEIE T 2 80™ 1 CMOS T

BN

<t

o XFF Vin:
— WH Vpp & T [2.50V~ 3.08V]; fi#iJf] CMOS 44k
- 5 Vpp &4 T [3.08V~ 3.60V]; L% CMOS.

* X‘Tﬂ: V|L:
- f# ] CMOS Hitt.

MEIED R

GPIO(H H i N/ H oty 1) 7T LA WA B HE 22 78 £20mA HLi .

RN, 1O BIEH D ZEIE XS IR A BERE I 5. 2715 45 H I 406 ok e K0 e 1 -

o BTG 1/O %5 M Vpp L3REXH IR A, I MCU 7 Vpp L3I KigfT iR, A~
AEEI 45 Fe KAE{E vpp

o FTA 11O 3 R F M Ves FIR IR ST, b E MCU # Vs Fif iR KIS TH
W, AR L5 B KRBUE vss

M E
BRI U], RS S ORISR A Vo B RTS8 11 E A
Fo PrAM /0 3 AL A CMOS .

29, MR

] ¥ %4 B/ME BRE Hpr
KSR, X 8 AN SIHIFR | CMOS 5, 1o = +8mA
VoM 0.4
e HEL R 2.7V< Vpp < 3.6V
s S, 2 8 NG IR | CMOS i, 1o = +8mA
VOH(2> 0.8VDD \Y
H A 2.7V< Vpp < 3.6V
R ESE, 24 8 AN K E lo = +20mA
Vo (W® 0.4
e R 2.7V< Vpp < 3.6V
iR eESE, 24 8 AN T E lo = +20mA
Vou@® 0.8Vpp
HHLIR 2.7V< Vpp < 3.6V
UG HSE, 24 8 N5 il F I IR lo = +6mA
Vo @® TBD
e ELIE 2V< Vpp < 2.7V
s, 2 8 N5 I I i lo = +6mA
Vou@® TBD \Y
H LR 2V< Vpp < 2.7V

1. R HIR o AR 2GR 45 I A0 i RBUE A, AR Lo LSRN (T
/O R I AT) AN BEREIT Ivss o

2. R RER Lo MAURZEIER T4 I X B KBUEE, FIN Lo HIEAM (A
/O BEIAN 2 1 ) AR lvpp -

3. HZRE PR, AEA .
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& 30. N AT REEM (D

BN 3R

i NS L SRR 1 SORESUEL 7> AR B 1341 3045 H -
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BrARRE AR, 2 3041 Hh )2 B i I A S LA Bl RT3 8 SR IR 3.

MODEX[1: 0]
5 ¥ A B/AME BXE AL
KR E
CL=30pF, 50
Vpp=2.7V~3.6V
fmax(IO)out %ﬁiﬁ% @ MHz
C.=50pF,
30
01 Vpp=2.7V~3.6V
(50MHz)
C.=50pF,
20
Vpp=2V~2.7V
CL=30pF, .
i | Voo=27V~3.6V
tr1o)out X nS
T B 1]
CL=50pF, 8
Vpp=2.7V~3.6V
01 LRy M <] C_=50pF,
tr1o)out X 12 nS
(50MHz) e i) Vop=2V~2.7V
01 4 AR i P Y C.=30pF,
tr(IO)out X 5 nS
(50MHz) bR Vpp=2.7V~3.6V
01 1 AR 2 i P C.=50pF,
tr1oyout X 8 nS
(50MHz) T TE] Vpp=2.7V~3.6V
01 1 AR 2 e P C_=50pF,
tr1oyout X 12 nS
(50MHz) TR Vop=2V~2.7V
C.=50pF,
fmax(IO)out B%jﬁﬁ$ @ 20 MHz
Vpp=2V~3.6V
10 . LR R M= <] 05
(20MHz) f(1O)out TR [ CL=50pF, S
n
BHACE =R | Vpp=2V~3.6V
tr1o)out X 25(3)
svaninalil
EXTI £ il g4 5
texTiow HNERAE 5 Rk e 10 nS
B
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1. 1/O i i B2 7] L@ MODEX[1: O] FlE . Z WA v 2% T4k GPIO i
Fic B 27 A7 2 I UL B

2. FRAFRALEE 139 5E X

3. HWIHRIE, ATEAEF= R,

90% 10%

Al L A

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

< T >

TR ((tr + tf) < 2/3)T, FFH 52L& (45 ~ 55%)
M NS0pFIT, 18R R HIAIR .,

868304

13. MNIHATRAFIEE X

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

#,
% 31. NRST 3|44

5 B %M B/ME HRE BAE Hfr
Vinrst) LIP3 =R -0.5 0.8 v
Vinrst) ! NRST % A\ & HL-F LR 2 Voo

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

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

1. HIHREIE, AEA =R .
2. ErE RN — AN FIE R HL R B B — AN AT R A PMOS 231, iX > PMOS/NMOS
FERT AR /N (2945 10%).
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SN FBE o=
"4'

’ \\\
’ AN R
/ \NRST" PV
-

/ \ AL
/ \ ] . WEYL 7 7> >
. I : L R {>
\Voob 0.1pufF  f
\
\ i— I /

\ = = /

\‘\ "l

\\\ e

\~----’

368560

14. EiLEY NRST 5| BMRIF
1. BN E N TBiEFEEN.

2. P URE NRST 51 L BE A% 1% T2 31 0P 31 H 88 K Vi nrsTy BA R 7501 MCU

ARERBIRAL

5.3.13 TIM ER 284514
T H B H B R

A RN S I DI RE S (it ELALS SN R AR Bl . PWM Bt ) s PE VRS, 2

W/ 6.3.11.

= 32. TIMx() 434

e B2 &AM BuME BAE HAL
tres(Tim) SE I 2% 43 H T (1] 1 trimxcLk
tres(TIM) Eﬂﬂ‘%’%%?ﬁﬂﬂ‘ lEﬂ fT|MxC|_K=48MHZ 10.4 nS

CH1 £ CH4 KJ5E i 28 4h ) 0 frimxcLi/2
fEXT MHz
BhAR frimxcLk=48MHz 0 24
Restim SE I 28 16 fr
IR T NIRRT, 16 1 65536 trimxcLi
tcounTer
‘L‘[‘@'{%%B?fﬁl}%/ﬁyﬁ fT|MXc|_K=48MHZ 0.0104 682 p,S
65536 x65536 trimx
tmax_count TR R AT 2L TIMxCLK
frimxcLk=48MHz 447 S
1. TIMx & —/NEAPLHF, FE TIM1,2,3,14,16,17,
5.3.14 BEEQ
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BRI M, 2 3381t S HUR M AR, fpoLkr PR Vpp SEHLALIERT &R 1110

AR,

12C £ O4F & brdE 12C A5 UM, EA T IRE]: SDA M SCL A “H7 K5I, HicE

NIT I, 2SI BIAT Vop Z 18] ) PMOS & #5511, (EATIRTFAE .

12C % RS T3 33, A KM At = DIRES| I (SDA A1 SCL) kst e, 2 I/

W 5.3.11,
7 33. 12C BEEO4F
12 B 12€ (V@)

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

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

th(sTa) FF U 2 A ORI [a] 4.0 0.6
tsu(sTa) T T 4R 2% A ST (] 4.7 0.6
tsu(sTo) 15 1R 2% A ST ] 4.0 0.6 us

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

1. BHBTHRIE, AR,

2. NIEBIhFHERLEC 12C IBINE, fociks BAUK T 3MHz., ik BIPROEE 12C 18K
W, ook LAAT 12MHz,
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A 1.60
A1 0.05 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.18 0.27
b1 0.17 0.20 0.23
c 0.13 0.18
cl 0.12 0.127 0.134
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
E1 6.90 7.00 7.10
e 0.50

L 0.45 0.60 0.75
L1 1.00REF

L2 0.25BSC
R1 0.08
R2 0.08 0.20

0.20
SIH%H =48
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E 4.90 5.00 5.10
D2 3.40 3.50 3.60
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A 1.20
A1 0.05 0.15
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b 0.19 0.30
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E1 4.30 4.40 4.50
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Device family

MM32 = ARM-based 32-bit microcontroller

Product type

SPIN = Motor

Sub-family

0 = 0 Series

User code memory size

5=32K
6 = 64K
7=128K

Package
P=LQFP
N = QFN
T=TSSOP

Pin count

F =48 Pins
T =32 Pins
W =20 Pins

Options
TR= tape and reel packing
blank=tray packing

25. MM32 Bl E2& %
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