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BIT

Soiy

1.1 ok

A7 g R AR ) ARM® Cortex™-MO AN RZ I 32 Al oy, xem LAESIR A&
96MHz, W& mlfrEfiGes, F 5 M A 1/O ui AN SOERE RIS 2 o A7 A 2 1
12 il ADC. 2 DM EEE RS, 14> 16 (B e 2. 14 32 f@E e 28, 3 4 16 fif
HEARTER . 116 fLmB e 48, DA ESARMEREERED: 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 I A1-40°C
~ +105°C @/, L Hh4s B T /ERE 200 S T AL S 1 R

A= AL LQFP48. LQFP32. QFN32 il TSSOP20 3t 4 fhdl I ; HRIEA K5
e, B AL B AR A

XA T PAMEECE, AR MERSE A T 2N A

o FALIRBN AN

o RITHIFRRA

* PC Jiitkshisc il GPS 1 &5

o LAV wgmfREEhlss (PLCO. ARMES . T EIHLATFHE1X
o BIRARG. WSO UE. AR OE XTI R

1.2 e

- WiZ5 R4
— 32 fi ARM® Cortex™-MO #bF 28 A #%
— I LAEAZE ATk 96MHzZ
o« fEfEAE
— IS 128K 1 [ NI P A7 i
- ik 8K T SRAM
— Boot loader 37 /1 Flash. £k R Gi%mfE (ISP)
o BB, SRR
- 2.0V ~ 5.5V fitif
- LFH/WEE A, (POR/PDR). Al 4ife i Eill#% (PVD)
— AN 2 ~ 24MHz =i SRR 2%
- WG] KK 48MHz iR % %%
— Wik 40KHZ i3 R 77 2%
— PLL 3% CPU f =iig 47 7E 96MHz
« (KTh#E
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— BEAR. MU N
o 112 MBS, 1uS BRI (294 10 AN RTE )
— ¥¥JEH: 0~ Vppa
— SRR AL 1] 5) 2R e B
- A iR RS
« 2 N AE
5 j@iE DMA 5 8%
- ¥ HFHIHML: Timer. UART. 12C. SPI f1 ADC
« 21k 39 MR 1/O Ui [ :
— T 11O AT LARAZ 2 16 AN FhE
— Frf s B Ari N 5V (545
o PHRBE
- AT (SWD)

o ik 9 AN ER R
— 1N 16 {7 4 @i m R Er 8%, A 4 @8 PWM i, DURIEIX A sATE
24T 1EThEE
- 1416 FERT SR 1 A 32 LERT 8%, HEiA 4 MaAfigA i, T H
T IR il e

- 2416 hERTES, A 1 AN LA 1 4 OCN, SEX AR, 'Bads
1k, AT THREE T IR 66
- 1/ 16 PERT 3, A 1 AN A ELE
- 2AETVER 88 ORI 8D
- RGN ER 2% 24 7 IR AT HRE
- 2356 MEfEEN
- 2N UART 0
-1 12C 0
- 24 SPI #1
- 1/~ CAN #:11
* 96 A7 FiE— ID (UID)
« X LQFP48. LQFP32. QFN32 1 TSSOP20 #}%

A RTEEIAT MG R, ESHA mEE FIEE2.277
115K Cortex™-MO LA RIE R, 5% (Cortex™-MO0 RS % Fii).
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FURE A
21 J/HXIEE
= 1. FRmINEEFMIMEELE
ERES
_ MM32SPIN05/06/07PF  MM32SPINO5PT MM32SPINO5/06NT MM32SPINO5TW
ShEED
NAE - K 27 32/64/128 32 32/64 32
SRAM - K 731 4/8/8 4 4/8 4
HHEM
4 4 4 4
(16 bit)
SERFER | @A E
1 1 1 1
(32 bit)
A 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 8 1
39 25 27 16
GHEIEED)
12 £z @ ADC 1 1
GEIEFD 10 channels 9 channels
R A& 2
CPU #i% 72/96/96 MHz 72 MHz 72/96 MHz 72 MHz
TAEHRE 2.0V ~ 5.5V
EOE LQFP48 \ LQFP32 QFN32 TSSOP20
2.2 ik
2.21 ARM f§J Cortex™-MO £l H A ER A% SRAM

ARM [ Cortex™-MO At 282 5 — AR ik A 20 ARM AbHEZE, ‘& szl MCU 175 B4R
HETIREAR 6. a5 I H - BRI RS IhEE, [R5 B AN 2 ik

T T 2R G

ARM [] Cortex™-MO0 J& 32 fi7 1 RISC kbFEgS, FRAFNRILREER, (EilH 8 Ml 16 i1
RERMHET A L RIE T ARM PIAZH i RE
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A= AN ER ARM O, FIEESHER ARM T A5 .

222 AEREGEIHES
ke 128K 71 1 B NS, T AE O R

2.2.3 HNE SRAM
&K 8K N E SRAM.

2.2.4 WENEERRPEIEHIEE (NVIC)
AN B ER I E R W R, AR AR Z AN A R P W EE OREEE 16 A
Cortex™-MO R ikr£k) F1 16 Al it a2 .

o BRI NVIC BENSk SR IE IR [ o B 37 b 3
o R E RN Mk BN N A%

o BEHLAH NVIC B2

o SO AR B A AL

oAb FERGG B )3 e A e % R

o ZHEERI R R IhAE

o H B RAEAHE BRIRAS

o PRI KR, T ASME ST

AR DL /N R PR T S SR A R T ) R R EE T R

2.2.5 4pERchER/EEIEHIZE (EXTD

AN T BT 42 ) B0, S AN R TS, T 72 A e A SR o A T T BT LS
ST B T (A A R TR R R MR OGANY) RS R PR A — M
AT IR AT P T SR AR AS . XTI AT LA 0 80 Jik v 58 B /IS T P 8 APB2 (0B 4 i 301
FFA5 38 A 1/O T3] 16 AN h T 26

2.2.6 B#FMBEh

BB R R BN AT, S RTI N 48 MHz (945 5 8% BRI CPU Bl
I 5 AT RS SR« L2 R 2 ~ 24 MHz bt . 24 T 0 41 300 b 2o 2, o0 i
VB, RSO E I BE N B IR, AL T R, SRR LA R A T

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

2.2.7 BEER
FE B, 5@t [ 245] B AT LA = R [ 24 b i — P

o WFEFF INAEA7A% 2 1 28
o NRGA71E H A
« M\ SRAM H 2%

H 2 I#AE 7 (Boot loader) /71T R GiArfifias 1, 7T LLEIE UART1 X A A7 HHT 2 A2 o
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228 HHEFR

* Vpp = 2.0V ~ 5.5V: Vpp 5N 1/O 5] BHIFN A 558 I 23 A H

* Vssar Vppa=2.0V ~ 5.5V: NEAMEE., KRG PLL FIBRIE 3245 H . Vppa F
VSSA M\Zﬁﬁj‘%ﬂl@%ﬁ Vbp il VSS°

2.29 {tEaUsiEER

AP N ERER T LR E AL (POR)ELE AL (PDR) B, ZHKIELL T TR, F
IERG RS 1.8V B TAE; 4 Vpp KT MBIME (Veor/por ) B, B EHE T EALIK
A, WA FH AN AL HLS

PN IR — A TR LR I 2% (PVD), & WAL Voo/Vopa #3518 Vevp HLEE 24
Vpp & F 8= T B Veyp B F22E AW, A A F AR v] DL 2515 5 B o i e 4%
N4, PVD RETR EEM R F A .

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

2.2.11 {RIHFEIER

7P i SCRER AR, W DA SRARTOHRE . 63 Sl () R 25 b e Eg <1 2 1) 38 B e £ 1T
iz

EEIR AR
TERERRASR, SV CPU 71k, B SMBEAL T T ARIRAS 36 A7 R A BT/ 30 I W2 CPU.

FEiEX

TELREF SRAM FIZFAE48 N B ERIIEOL T, 1 HUSE T DA B A 1) R RETHFE . TEIFHL
BN, HSI BHRG 25  HSE SR HR % 35 4 0C 1. m] LLIE I A — e B & EXTI BIME S 850
P2 MU R M, EXTIE 5 Al L2 16 AN 1/0 12— PVD fifa i rme i (5

=

o

FNER

R TS R G A TR . 120 7E CPU IR R R B QIR 5GP FRL R 1T 2% . A0
B B 1.5V 5555 (AL H X S B T . PLL. HSI AT HSE 5% 28 th #R ¢ 41, 7] LAl it WKUP
SR EFHE. NRST 31 BIIAMEE AL, IWDG 5 A7 Me il 5% 2 100 5 I 28 e i AN 5467
SRAM FIZAFER A A E R . WA R0 I T AE 28 AR AL FL R 4R R AL

2.2.12 DMA

RiGH) 5 i ] DMA R DU BLA7 il B Al & B0 BIAF i 2 ALl o 21 B8 10 Bodia A%
fi; DMA Pl 85 SCRP G2 h XIS ], Tt G 1 42 1 45 1% i 8108 S e [X 45 R I ™ A= iy v
W .

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

DMA 7] LA T F 214k : A UART. 12C. SPI. CAN. ADC FHi FH/HE A i 4 4% il & Iy
75 TIMX.
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2.2.13 ENFEH

w A AR 10 > 16 (LR 7S, FTHRAF i 20 A i - SRR P il . Al A4k
FEEA L, 24 Vpp HUERDINT, A 10558 B VBAT 4ERpE . 2 REEAEARFHURL T e
e, SARGRMERER AN, il A Sp R L.

2.2.14 ERH[FIEFITR
PR AL S 1 ANERGE SR 5 AN IR DL K 2 AN T S IR 1 AN R S R
TR T bl e 5% 3 I S R A S I SR O T R

SERTARA Timer TR OHE | HEERRE | FAHRE | DMAERAR | BR/EEEE | ExMEN
1. 1 ~ 65536
=R TIM1 16 fir W i Z M HHER H 4 H
/3 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

BIEFIEREE (TIM1)

R SE N 2SR T 16 AL ERE . 4 MR/ ELBGEE LK =AM AN PWM R AEBSARR, ©
HAW X AN E AN PWM Sr s, 8] DU 2 sl s B 5@ e i85 o DUANSh ST 38 i ]
DL F

o IR

o fEr ER A

o PR PWM(ILZREH 0] 515 K)

o FBK PR

Bi B A 16 ALl A e 2ei, &5 TIMx Eh 28 BA M EMThas. BB N 16 A2 PWM K4
ait, e BA AW EE ) (0 ~ 100%).

R T, TR T LRSS, [FI PWM %28 0k, AT U7 H 3 ety P42 |
FIFF %,

IRZTHAEHES SIB R TIM EiF 28 AH1E, BB/t R, DRI v 4 ) 5 I 8 AT LLE i 2

6/58


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

MAEEAA

DS_MM32SPINOx_n_Ver1.04
I B EE R T AE S TIM i 23V [FlRAE, $ROERD B e ThRE .

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

ERERE 324
SEI BT A 32 BL) E SN E R HER . A 16 BLEITIA IR 4 4SBT (i
W, AEEE T TR, Bl . PWM RSB e

EHERZE 16 {u

SR E I AT — AN 16 BLAG A Eh NSRRI R . — A 16 BLATs TS AT 4 ANk
(SIS, REANSEIEE A TR Bl . PWM ATk bR s

AR B 5 I S T RS 5 i e ) s I SRR R T, RO e A B T RS . E
PR T, R UAR S, . T R I SRS T PWM St . 45 e e
HA T () DMA 7 SR AL

X 5 I S S 0 A PRI R AL 5 2, AALER 1 ~ 4 MERERBOH TR, 5
AN SIS ER PWM i, B0 A 7 B ) e

TiM14

OB SR T 16 7 H S B GRS T B AR A — A 16 AT s . B A HadiE,
TP/ AL, PWM B R e o AR IR, T Ed T R 4

TIM16 / TIM17

SE IS AR T —> 16 i H S B FE G T B s A — A 16 AL Bl pids . A — il AT
BN A e, PWM BRSR BpP t . A BAMET S, A SEIX AR ORI AT DMA 1
RAMINRE. AT, E&SET RARE.

CUAVE T

HOLHE T TRIET — 4 12 GBI EE A4 8 AT, o i — i
1) 4OKHz O3 B G b1+ (K305 B T b, LA PTG A7 T LA 54
B & T DU RGO T SR B RTINS PR R 4R
L ST T DL B AR U RSV T (E AR, B T
1.

BO&E M

WOETVPR A 7 BB, P LB LA AT, & T R T
TR U SR RS RS, S R P (£,
BV

ARG EER38

B B H TS B R, T SRR S . A T
- 24 fL R

« EB TR

¢ HUPHER O I B — A R e 7

e
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2.2.15 BARPW AR (UART)
UART #: 1 B G /ER CTS Ml RTS (5548, 3 H LIN EMIhRE.
FifS UART 2 D # AT LA DMA #:1E.

2.2.16 12C B%:
12C B, BEls TR T2 FBaRe MBS, SR bR P 3K,
12C B2 01308 7 Ak 10 fr T4k, 7 Az AR S R0 i S

2.217 BTIMEHEEDO (SPI)
SPI M, fEME TR, mTHE MW 1 ~ 32 fi.
FrA 1) SPI 42 LT AT LA H DMA #:4E.

2.2.18 #FHIFXIHMLL (CAN)
CAN FZ 325G 2.0A F1 2.0B(F5h), AR Eik 1 IR/, & nl Do &% 11 47
FRARFFIARAE DT, ] AREISCAN & 3% 29 RARiRFF T F i

2.2.19 BAWMNRLIED (GPIO)

£~ GPIO 5] AR v] DL AL B i Y (GERR BTN TN (e ANTT B hr el R ) s
RSN RE N O . 240 GPIO 5| JHI#R 5 ¥ 7 s sl it & AN . AT 1) GPIO 5 i
HA K L RLE T BE

EREEN T, 1O 51 AMEIhEE T LLE S — AN R ESUE, LB REINIS A
I/O ZF47 4%

2.2.20 ADC(HRHI B FH#ER)

FEER R 1A 12 AL R R e 2 (ADC), ADC W] Fl£23k 10 ANAhEsidiE, ] bASZH
B FREIAGES R . ERREUT, B3h#T Sk i — A B R A
(EEZ2/

ADC "I LLf# F] DMA #4E.

BFE 110 D e o vF Al S b B A0 — B BT A I TR RETE, 4k I LA AE 5 AL T
BERT, H 7= A W

FH I8 8 B 2% (TIMX) Al 235 61 e i 28 P A i 34, ml BLy il 9 B4 B ) ADC [ fis &
MR REfE ADC B4 5425 .

2.2.21 BEEREES

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

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

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

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

FEER R 2 SRR RS, TARST AR (GE I FTA L L 10 1), AT SR gegt A . th
ATHT 2R, .
o HIARRADE 5 R A DhFE A X nde i 1
o PNERME S
o SEIAHETH I PWM AHSE &, 2H 0% A H I e e i) [l %
o BUTEL LA
o BEASTLECRAA TE TR
— AT H /0 5
— WHEBLLE A E CRV Al ik AVDD B:# A H5 J v Fi 1) 40 1 Al IS A
o NIRRT L R
o T YR R T RE
o Hin o ] DUE @ ) B — A 1/0 3 DB AN I A4 N, R DAl LR S
— HIRFAM
— OCref_cIr Ff GZJEHERIZESD
— SEPLPRE PWM T 5 25 Sk

~ a8 Flash #%10 <—>‘l/
System
CPU <:
__AHB SRAM
SRR
DMA DMA
-
-
G MiEEL APB
@M £
g A s gz o) ADC EXTI PWR IWDG
e SPI1 SYSCFG 12C WWDG
# (RCC) UART1 COMP UART2 TIM2
TIM1 BKP TIM3
TIM14 SPI2
<~ GPIOA/B/C/D Tt
DN
DMA i3k T

406030

& 1. RRIEE
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MCOL

48 MHz

0SC_ouT Elj:
0SC_IN 2-24 MHz

PLLSRC

HCLK
to AHB bus, core
memory and DMA

Clock:l ;
Enable (3 bits) X
to Cortex System timer

DM
DIN » FCLK Cortex
Free running clock
PLLCLK AHB APB1
PLL SYSCLK ] ] [N pcka
— Prescaler Prescaler ,—L/ o AP
HSE 1,2.512 1,2,4,8,16 .
/1, /1,248, 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 ’_Dw—b
to APB2
HSE OSC ;
/1,2,4,8,16 Peripheral Clock peripherals
Enable (11 bits)
| | If (APB2 Prescaler=1) x 1 N TIMXCLK
else X2 ,—L/ to TIM1,14,16 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

McCo

2. B

10/58



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

SIBE X

DS_MM32SPINOx_n_Ver1.04

SR

g e X
o
= 0 <
O ooomO0O~wowowsom—= =
OO OommMmoOmMm < <
SSopoaonaoooaoona
2T 22 3I QP FTLLBRAG
NC | 1 ® 36 1 PD3
PC13 — 2 35 1 PD2
PC14 [ 3 34 1 PA13
PC15 (| 4 33 [ 1 PA12
PDO-OSC IN | 5 32 [ PA11
PD1-OSC OUT [ 6 LQFP48 31 1 PA10
NRST | 7 30 1 PA9
VSSA [ 8 29 1 PA8
VDDA [ 9 28 1 PB15
PAO [ 10 27 1 PB14
PA1 [ 11 26 [ PB13
PA2 | 12 25 ] PB12
MIBVL eI AL IV
cyeesgodorgn
n_n_n_n_n_o_n_n_E&J>§

& 3. LQFP48 3|49 %
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VDD
PD0-OSC_IN
PD1-0OSC_OUT
NRST

VDDA

PAO

PA1

PA2

BOOTO0-PB8

PB7

IRININInininiEl

29 [ ] PB6
28 | ] PB5
27 [ ] PB4
26 || PB3
25 | ] PA15

31
30

32 VSS

24

23

22

LQFP32 ”

20
19
18

17

13
1

15
16

9
10
1
1

]
PA4 [ |

PB1

PBO [ |
L]
VSS [ |

PA6

PA5S [ |
]
PA7 [ |

PA3

INIRIRIRERERIRE

PA14
PA13
PA12
PA11
PA10
PA9
PA8
VDD

4. LQFP32 S|HI5 7
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0 g N © v < (%2 ﬁ
P RREEEEE T
RS REERERRE]
voo |1 g 24 (| PAM
PDO-OSC_IN | 2 23 7] PA13
PD1-OSC_OUT | 3 22 (| PA12
NRST | :4 21 7 PA11
VDDA | 5 QFN32 20 ;':: PA10
PAO | g 19 r:"‘:: PA9
PA1 | 7 18 | PAS8
PAZ | 8 \[17 ] vDD
oo T N R TEe e
5. QFN32 5|f14 %
PB8/BOOTO = 1 20 |1 PA14
PDO/OSC_IN | 2 19 1 PAI13
PD1/0SC_OUT —| 3 18 I PA12
NRST —| 4 17 2 PA11
VDDAL— 5 16 1 VDD
TSSOP20
PAOC—| 6 15 vss
PAIC— 7 14— PB1
PA2C—| 8 13 1 PA7
PA3C—| 9 12 1 PA6
PA4C—| 10 11 1 PA5

& 6. TSSOP20 3|BI4 7
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%= 3. 5IHENX
5| 4G o
LQFP | LQFP | QFN | TSSOP | Z|pi4#x | &M O aF @ FThek A ERI R ThRE BHmzheg
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

RKA M)

/0 B8 (DEThRR

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

RKA M)

/0 B8 (DEThRR

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 | 5IfI&# | K& () | JO BF @EThRE | WEMEAHTIAR 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 - VSS - -
48 1 1 16 VDD - VDD - -
1. =%, O=%it, S=HiE, HZ=mH

. FT: && 5V
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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 -
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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 as AR
* 7. FhEREMUE

)sE°3 E R KA s 4

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 -Ox1FFF 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
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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

R

5.1 K &4

BRARRFHI UL, AT U AR LA Vss JudkitE

511 S/MFMmKE
BRAERE DI, R KB R R TR B Ta = 25°C, Vpp = 3.3V FHAFHIINK.

51.2 #EHE

BRI, S T Ta = 25°C Hl Vpp = 3.3V, XS H T 1HE Sk
2

5.1.3 AL
BRARRFHI DI, 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 SIBRARE
10 LA\ U A R TR L

22/58


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

RS

DS_MM32SPINOx_n_Ver1.04

984785

8. SIMMNEEE

51.6 {tHEFE
BRI R T T EL
VDD
-1 VDD e
11213 [j U%E% §
Lok i 1% 0 L B
i 1/O ¥y | | CPUHT
5x100nF —— e L i o HLAAE (i
+1x4.7uF O 59
VSS i
11213 =3
VDD
I VDDA L, |
LL
PN
10nF+1uF —— ADC . R
PLLE)
VSSA

806384

9. HEHRE

51.7 BREHFENR
3 I MR RE R I 2R T T
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Iop

VoD

-
17 .

- 0

10. ERIHFENER R

5.2 B¥mATEME

INFESSAT BB R “4axt i KBUEME” FI3R (& 8. &£ 9. & 10) T4 HH1E,
RES PR A AR . X RS Y B AR I R, TR AN RAE IR T 4%
PRI DIREVERRAE TR . SRR AR OB 2 T 2 mi s AR i T 524 .

% 8. B[E4FM
iz iR B/ME BRME L Vivg
AP E (B Vopa
Vop - Vss -0.3 55
Vssa)® v
v 1E 5V ZZ B W M EE @ Vss - 0.3 55
" FEILE B L L @ Ves - 0.3 55
| & Vooyl AFMLE G| (Bl R 2 50 v
m
[Vssx — Vssl AR BRG] 2 (A () R 22 50

1. BT HIE (Vob, Vooa) A1t (Vss, Vssa) F1 I Z0AR 25 J4E52 B A B Fo VFVE Y B fit He
/\é}ﬁi:o
2. WAIRLZEAE Vin FIECRE . A RRFIIBEANERERER, S TE.

*® 9. A

Fin=) iR BAXE | $AL
lvop 235 Vpp/Vopa HLIEZR 1) HLR (R HLizR ) ) 150
lvss 20 Vg HIZR ISR (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
Inueiny @@ | HSE [ty OSC_IN 3|1 LSE f¥) OSC_IN 31BN | 5 mA
lingpiny @ ® FoAth 5] BN B @ +5 mA
2 vy @ FTE 11O Azl 5] L S N i @ 125 mA
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1. BT IR (Voo, Vooa) FIHL (Vss, Vsa) 1 B ZU0A 2¢ 2E45 B 415 50 ViV BEL S (ko
R4 L.

2. lingpiny 2N AN AT AR & (ARBR , BIARAIE Vin A KA . A RANBELRIE Vin A
R R, B EORELESMR RS Iy ey A HECRA . 3 Vin > Vpp I, A—
AEFIFEANHR: 3 Vin < Vss B, A — AN RIEEA HL

3. REFENHFL & T I BLERE .

4. 4 110 DRI AENBIE, Shageiny PHRRAE A IE FTEN BS REE BA
(RIRII 0B A %485 AL TAERE 4 A 1O I b Slhingpiny BORMEIIRFE .

£ 10. RE4HM

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

5.3 Text

5.3.1 BRAI{ERE
* 1. BRATESE

wE 2 %14 B/ME | BBKE | AL
frek N AHB If i % 0 48
fecLii B APBA B ERATR 0 fhoLk MHz
frcik2 T APB2 i i 0 fucLk
Vbp Pt TAEH 2.0 55 \Y;
Vooa! PR 4 TAE WIS Vpp MTF 2.0 55 Y]
LQFP48 594
TR FER
Po LQFP32 mwW
RJE: TA=85°C®
QFN32
s KT FERL -40 85
BEIRE: Ta=85°C °C
T IR FEH ® -40 105
’ - S e 20 | o5
IR E: Ta=105°C °C
ik ThE e @ -40 125

1. WU A F I8 Vop A1 Vopa fiEH.

2. AR Ta BAR, REE Ty AN Tymax(Z U1 5.1), WIS i) Pp 3.

3. EBURHIDIZHEFEHAPRE T, RE Ty A Tymax(Z W4T 5.1), Ta AILLY EEIXNE
o

53.2 LHMEERBITIESRY
T A ISR AE — R TAE S T IR
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a2 ¥ &4 B/ME BAE L: ¥ A
tvon Vvoo BT Ta =27°C 0 i SV
Vypp 2 20 00
5.3.3 RSN REHIERET
TNRBGH SRR 115 BT N Vpp A A & AR .
< 13. NERE LB RIS HIE ST 4
i ¥ M BAME | HBE | 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 [4¥%) 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&) 3.793 Y,
PLS[3: 0]=1000(_-7+¥%) 4.21 4.212 4.215 v
PLS[3: 0]=1000( FF4#Y) 4.092 Y,
PLS[3: 0]=1001( - 7+%) 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¥Y) 4.69 Y,
Vevohyst® PVD iR 100 mV
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&5 S5 1 BAME | HBE | BKE i:KivA
LH/EEE TEEN 1.63(M 1.66 1.68 \Y;
VpoRr,/POR -
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 /PR -
2. HEITHRUE, AFEA= .
Er AAaAgabiagmE ik A L (POR £4%) 2| A P o A XA IS — 454600t 2],

5.3.4 HtEERRRHME

HTEAE 2 Z M SRR R SRS 1515, XS HMPAR O TR AR, 1/0 5
BV P SR PFRCEL . ARSI L /O R BE 3 A . RE PP AE A7 fifi % v IO 2 UL Sk
AT ARG 55

AT g TR IS AT RGUT BHTEAR I R, AR AERAT — BRI .

BKHTHRE

Tz I #4840 T F 51 2% A

« FTA IO 51 TN, RS — AN AP E—Vpp 8 Ves (L 13R).

o FTA RSN T OCHARAS, BRIERE UL .

o NAEATAi 5 (0 U 1] B[R] PR B B fyok OBIZE (0 ~ 24 MHz B8 0 DMEERF I, 24 ~ 48
MHz 5§ 1 ANSEREJE 1)

o RATNINAEI)E o MIFEAIMERT: feoikr = fuoiko

Er ARSI R L MAR R B AT Fe B RS M AT IR E .

& 14, ENAFTEX THARNSKBTERE @

o

%5 % &t X i
Ta=25°C

| FPALLR TR SRR PEHLEER 200 R

i FEAUBLR T B BERssin S RURHFEILBER 0.4

1. BRAERELE Ta =25°C FI1T2].
2. AR H, AR, 10 RE NN .

SRR THFE

MCU 4b-F Rk &4 -

o BT VO 31 BIFAL TH AR, FFERB]— NS BT E—Vop B Ves(EFEK)-

o FPE ISR AL T S RS, BRI L

o DNAEAEA B8 H VT I I IV B B fraoik HOBR (0 ~ 24 MHz Iy O MEE45 101, 24 ~ 48
MHz B2y 1 AN 54 FE ).

o PRBSIR AN Vpp LT 4451 T 11,
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s FBATWIIEE R . BRI : frcikt = fHolk o

Er ARA TR R LM R B Fe B ARSI ATIRE

# 15. BITRA TR R BB FIHFE, BURLEABMN AR Flash FIE1T

DS_MM32SPINOx_n_Ver1.04

JAERYE O
SR= i XA frcx Bpr
fERERTA St XAFAEINE
48MHz 13.47 7.55
MH 11.83 67
SR b S6MHz 66
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), fiifi] 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 KR53,
2. AN N 8MHz, Y4 fuok > 8 MHz I8 PLL.
= 16. BEIRER TR B ERERE, BURALIBRIEBMAER Flash 3 RAM FiE1T
HRE ()
Fiine2 iR v 353 fucik @ i:X 74
fERRFT R M KA FE M
48MHz 10.88 4.85
36MH 9.45 4.22
Sht 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 : :
MH 4. 2.12
4% (HSI), /] AHB 36MHz 68
24MHz 3.45 174
T3 A0 LA AT R
8MHz 1.03 0.48

ARIMEERRIEFE

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

1. JUBAERLE Ta = 25°C. Vop = 3.3V BRI S
. %%ﬁﬁﬂ”ﬁl’?\j 8MHz, %4 fHCLK > 8 MHz H#Eﬁﬁ PLL.

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

© T KIS EAE TR IR
o 25 R BUE R I I R R AR T S AR
— RHIFTA S B B

o IABEIR A Vpp fHEf R 26 AR5 T3 11,

— RIFE— AL B

BRARRFT Ui -
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& 17. AEIMERBRIRERE (Y

25 °C HHp St . 25 °C Wi
WEBAME BAr WEAME AT
by o3 i
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
TIM16 0.52 GPIOB 0.53
APB2 mA AHB mA
TIM17 0.52 GPIOC 0.53
TIM1 0.49 GPIOD 0.53

1. fucik = 48MHz, faps1 = frcik/2, faps2 = froik, TN BT 4 RECHBRIME -

5.3.5 SMERETENELFE

H B SMEBIRSH IR = A AR SMER R B
R O 2 MR PR — B S B B SIS RIS P i e P A3

TAEA
< 18. EIRIMEBA PR SR
ine2 2% A BAME HARE BRKRHE Bhr
fHsE_ext F P 4R ATz (D 2 8 24 MHz
Vhsen OSC_IN i X\ 5| il & BT B 0.7Vop Vob \4
VHsEL OSC_IN %\ 5| & T HL Vss 0.3Vpp Y,
tw(HsE) OSC_IN 7 a AR it ) (D 16 nS
ti(Hse) OSC_IN _EF-fs ) (9 20 nS
tise) OSC_IN &t a] (D 20 nS
Cin(HsE) OSC_IN # AN () 5 pF
DuCy (hsk) ksi=A 45 55 %
I OSC_IN i N\ LIt Vss < Vi < Vpp 1 UA

1. BB RIE, AL il
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V/HSEH
90%

10%
VHSEL [~

t(HSE)

e fHSE_ext |OSC_IN

L -

1. SMNER IR AT iR B 3 A B P ]

&R — R PR SRR £ IR MR 3

PRSI S (HSE) AT AP — > 2 ~ 24MHz i) 8 U/ W e AR A M R 5 8. A
VTS (3 R IE TG R 2P A SR AR I R A R A A B 4
SLo FEREFAT, R AR GUR A A UR T A TR B 51 0, LRIt 2R SO
BN ORI 1] A S PR IR B I AN S e (0 . B MATESE), W MU 2

] T
% 19. HSE 2 ~ 24MHz #5545 (D@
e 2 ZAF B/ME SRS BXE By
foscin P35 s R 2 8 24 MHz
Rr A5 R B Rs = 300 1000 kQ
VDD =3.3V
Cui/ LI A7 R 2 5 0 N D A
V|N = VSS 30 pF
C® BATFHT (Rg)@
30pF f1#;
I HSE 2Kz i JE 3l 1 mA
Im RIS S Vo ZFEM 25 mA/N
tsucnse) ® Ja B (a] Rs = 300 2 mS

1. WEIRE BRI S S A/ P R IR AR G 4

2. MGEIHER N, AEE P,

3. Xt Cuq A Cro» VLR Dy N T BETH 1 (S84 {E )5pF ~ 25pF 2 [H]
fIEE A s, JFRREAT & ZR AR A B RS . I8 CLy M CLp AAMRZHL. Sk
& FTIE R LL CLy Al CLo KR AT G4 U A S . fELHE CLy M Crp I, PCB
A MCU 5| I A PUN % 5 REAE A (AT UL AT 51 B 5 PCB AR ¥I L% 4% 10pF Aiit).

4. MIXTHBARI RFE FEREHAE, BEWS AT LU G ARSI IR 558 3 AT BT 7 2R 1 ) L3 4t Oy
AL T 7 A B R A B AR A A T A (B, AR MCU 52 B 7 25 FA)
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WA, Wi B XA SR E et .
5. tsunse) /2 A BN E], MM RE HSE FFAaMI &, H =M 2155 1 8MHz 4% X B
FTE] o XA B SR A — AR e AR PR 28 LIS 3, & nl G IA A il ik 7 A0 A [

BACELK .
ke
iR
N L1
FARR TN Jjosc_lN frse
I l ‘ |>
/ \ il i}ﬁlﬁ
8MHz = H
> | = RF 2
Ny L Ve 3 Fl
Al
NN L osc_out
cL2

& 12. {¥F 8MHz &k easl R

5.3.6 PIEBET#hERLFE
T e o H A 2 Ao P B0 R R e e P 7 3 P TR 2% R R 5

BIEAEB (HS]) %%
% 20. HSI #5584 (V@
e 4 i3 B/ME HRE BXHE Hufr
fusi iR 39.94 48.26 64.14 MHz
ACChsi HSI #5358 ks 14 Ta = -40°C~ 105°C -10 9 %
ACCyg HSI 535 85 (4% 1 Ta =-10°C~ 85°C %
ACChs HSI %% 45 1K Ta =0°C~ 70°C %
ACCys| HSI $ik % & HUkE L Ta=25 -1 1 %
tsu(Hsn HSI 4% %% )3 s [A] 2 us
Ipp(Hst) HSI #%3% 2% D14 80.53 122 uA
1. Vpp = 3.3V, Ta =-40°C~ 105°C, RRIAEE:HIBEHI.
2. HBTHRUE, AFEA =l
{RIEAER (LS]) 52T
#* 21. LSl s (D
i ¥ *1 B/ME WRE BXE XA
fisi @ S 31.3 50.58 74.83 KHz
tsuLsi) @ LSI 4% &% 5 3 ] 1 uS
loos)y® LS| %% #5 € 1.082 1.652 A

1. Vpp = 3.3V, Ta =-40°C~ 105°C, [&aAR4s510i 8.
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2. MGEIHERH, AEEP I,
3. HRTHORIE, AEA .

METHFEAR T REE AR (8]
R h RIS RELE ] R A BT G HS| (OB B LA . WRERRG P O 0 24
FoAF T 5

o AFHLES IS R R A
o HEEMRABII: B Y A N M IRASE ST £ Y 0 b

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

#* 22, {RINFEAR AR 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. DR A A] B e R ER A aR 2 P R R s IR — 25 F5 2
5.3.7 PLL %5i&
T RIS EUR A EEIE A e R AR A I8 TR &5 3.
%< 23. PLL 45 (D
P a1 2% B=/ME HRUE BRE BAfF
. PLL #y NI 4h 2 8 24 MHz
PLLIN 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. HEERMMIERKAFIRE, WTRYE PLL SN SRS fou_our AT VA
.

5.3.8 TEiEzSiFY

NGRS

BRI, FTA S HURTE Ta = - 40°C~ 105°C 7331,
% 24. INTETEAEER4s M

rs

28

A

B/ME

RAEUE

BAE

Bpr

tprog

CEOASIE T

Ta =-40°C~ 125°C

4

uS
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= 25 - Yin B/ME HWRIE BKE L: X 74
terase TU (512K =77 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
B, 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. INTERIESSE M MEURRERAR (V)
w5 2 %A B/ME HWRIE BXE L: K74
FHar (5 Ta =-40°C~ 85°C(E%iH 6)
NEND 10 TR
WH) Ta =-40°C~ 105°C(REZA 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 HIIEE V@ 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 PP I il PR AT I A

ThEEtE EMS (R RS E)

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

PE R ERR, LED KRR T EARE™ 4.

o R (ESD)(IETS R AT SO WM By T 51 EL R A D eV R IR

RAFE IEC1000-4-2 Frifes

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

O R AL LS R G IE AR A

TARGE RH T R R . X ARHT R IL T2 LI EMS 250 R 2R34T (R
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< 26. EMS $¥4%

in=2 Z2H &AM FIRR
7£ Vpp M Vgg LifI 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

T AR SRR A DUBE 52 R P A B R

TERIEGHEAT EMC IPRRILAL, RAE VR S IR BT 1 . B ERE 2, JF I
EMC Hfi 5 1 KPR ALELPAR I Bk DA G

Rk, 2SR PR SEAT EMC AL, JFIEAT 5 EMC 4 SRIOVENR.

AL

R IR TP AT SRR B, s

» BB ORI A

- BAHE L

o KRR (Feh) 25 47 8 4o )

ERTAO IR
TR 3 LI KA (RESM SR RURRFF HH AR AR) , 7T BUBIE A T8 NRST L3I A4
{66 oLV BAE AR 1B L ST — AR SE 1 D RO T T 3

LEHEAT ESD MR, 7T LA S FF 355K () Hi TR BB ZE s b, 24 30 7 R Sh 1R
HUTT, AR 43 7 N3 DA 11 A AN T A R

5.3.10 HAx|AE (BSBURY)

T EARFERGNER (ESD, LU), A5 PR 52 (000 73, ks F 4T 3 P8 0 8 DA ke 5 22 1
B AR J T O B

FRELIHER (ESD)

B RO (— N IE P Bk 2R T B — A J — AN B Fk ) it im0 BT A R BT 51 L
BB  EAE RS B E ARG (3 x(n+1) ARSI, XM RF & JESD22-
A114/C101 F5Hk.

FrSHe

NTVHERBERE, AR 6 ANFEM LHEAT 2 AN AP EES AR

o EASEIEGI, SRALE AR A

o FEREANMRIN . R ATTECE R /O S EEN .

XANRTT & EIAJJESD78A 42 i L B AR A bR v
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< 27. ESD %%

ine) 2% A BRE L

‘ R Tp=+25°C, f4er
VEesp(HBM) R BCEEE (AT 2000
JESD22-A114

\Y
) o Ta=+25°C,
Vesp(com) R E (GRHER AT 500
JESD22-C101
Ta = +25°C, %4
ILu FaA 818 (Latch-up current) 200 mA
JESD78A
1. HEZEETHEAEH, AEA=F .
5.3.11 1/0 imO%FE
L DN Tt s
BrAERe Ui B, RIS R HRER 8MAMFNER R, Fra M /O i # 23
CMOS.
< 28. 1/0 B&4F 1M
iinss S A B/ ME BRI BAE Bfr
3.3V CMOS
ViL AR LR . -0.5 1.1 V
Uit 11
5V CMOS
Vie B AR AP FL \ -0.5 15 v
i
N 3.3V CMOS
ViH LnPNE= s RV ) 2.08 \Y;
Ut 1
N 5V CMOS
ViH PN } 3.5 \Y;
3t
Vhy /O Tt 2 K fk & 4% FL IR i (D 3.3V 500 700 800 mV
Vhy /O it 2 e 2% Hi R i (D 5V 500 700 800 mvV
likg MARHRE @ 3.3V 1 HA
likg NI HLR D) 5V 1 pA
3.3V
Rpy 55 EHr SR ®) 30 50 100 kQ
Vin=Vss
Rpu 55 B Hr AR ® 5V Vin=Vss 30 50 100 kQ
3.3V
Rep 55 R P b 30 50 100 kQ
Vin=Vop
Rep GENE TN 5V Vin=Vop 30 50 100 kQ
Cio /O I I HE A 3.3V 5 pF
Coo 1/O 5| s s 2% 5V 5 pF

1. R AR SRIT O P IR M L . HERE TP AR, AEAE P il
2. GRRAEARAR 5] AT S ) L BIE DUIRS PR FT R e T B R AR
3. RRIAE fr H B BT A — AN EIE R HLBE R — AN R ISR ) PMOS/NMOS SEJL. XA
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PMOS/NMOS -5 L BHAR /I (2015 10%)-
Ff 11O v 1 #2& CMOS 3 (ANHRRMAACE), ENIMREHEE T 2 80™ 1 CMOS T

BN

<t

o XFF Vin:
— W Vpp & T [2.50V~ 3.08V]; 1#iJf] CMOS ###4k.
- 5 Vpp &41T [3.08V~ 3.60V]; L% CMOS.

° X‘Tﬂ: V|L:
- f#i ] CMOS Hitt.

MHIED TR

GPIO(H FH i N\ /4 H oty 1) 7T LA WA B0 HE 22 78 £20mA HLiE .

RN, 17O B EH DRI SRS IR A BERE I 5. 2715 45 H IR 406 ok e K0 e 1 -

o BTG 1/O %5 M Vpp L3REXA HIR A0, B MCU 7 Vpp L3I KigfT iR, A~
AEE 45 Fe KAE{E vpp o

o FTA 11O 3 IR F M Ves FIR IR ST, b E MCU # Vs EFif iR KIS TH
W, AR L0 B KRBUE Ivss

M E
BRI U], RS S ORISR A Vo B RTS8 1156 EAS
Fo PrAM /0 B AL H A CMOS .

29, MR

] ¥ %4 B/ ME BKE Hpr
HHAKESE, X 8 AN SIHIFR | CMOS 5, lio = +8mA
VoM 0.4
e HEL R 2.7V< Vpp < 3.6V
s S, 2 8 NG | 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 £ BARR 45 I A0 i RBUE A, AR Lo SR (T
/O R I AT A eI Ivss o

2. R EER Lo WAURZEIER P4 I X B KBUEE, FIN Lo HIEAM (A
/O BIAN 2 1 ) AR lvop -

3. HMZRE PR, A4 .
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BrARRE AR, 2 3041 Hh 92 B i I RS 2 A vl R AT 3 8K SR AF I LA 3.

MODEX[1: 0]
5 2% A B/ME wAME B
KR E
C.=30pF, 5
Vpp=2.7V~3.6V
fmax(IO)out %ﬁiﬁ% @ MHz
CL=50pF,
30
01 Vpp=2.7V~3.6V
(50MHz)
C.=50pF,
20
Vpp=2V~2.7V
C.=30pF, 5
M EE P | Voo=2.7V~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) TR 1] Vpp=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 CL=50pF,
tr1oyout X 8 nS
(50MHz) T TE] Vpp=2.7V~3.6V
01 1 AR 2 e P C_=50pF,
tr1o)out X 12 nS
(50MHz) NS aainil Vpp=2V~2.7V
C.=50pF,
fmax(IO)out B%jﬁﬁ$ & 20 MHz
Vpp=2V~3.6V
10 . LR R M= <] 0500
(20MHz) 1o TR ] CL=50pF, ;
n
BHACE =R | Vpp=2V~3.6V
tr1o)out X 25(3)
T ]
EXTI £ il g4 5
texTipw HNERAE 5 Rk e 10 nS
B
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1. 1/O i ik B2 7] L@t MODEX[1: O] FlE . Z WA 2% T4k GPIO i
Fic B 27 A7 2 I UL B

2. FRARALEE 139 5E X

3. HWIHRIE, ATEAEF= R,

90% 10%

Al H 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. NI AT RAFIEE X

5.3.12 NRST 3| B4sis
NRST 5| % NIRE 3 CMOS 1.2, BiERE T —/MNARRelr T FRifElH, Rpy.
FRAERER AR, TFRAIBHSEREHASIEEM Vpp ftHEBEMFER 1MEPEGNES

#,
% 31. NRST 3| R4 1%

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

NRST Jift & i & & LT IR
Vhys(NRST) i 0.2Vpp Vv
piid

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

1. HRIHREIE, AEA =R .
2. ¥R — AN FIE R HL R B B — AN AT R H PMOS 281, iX > PMOS/NMOS
TR AR /N (2945 10%).
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4

-
- S

\~---—’

AL

[

= AN (1) - e oy
MBI AL - “sal \VbD
Vad \\
U4 \\ R
PU
\NRST?
\ ey
l _L ': L
¢ 0.1uF I
LT
N T - /
\\ ’,
\\\ /,

368560

14. EiL A9 NRST 5| BMRIF

1. AL T B 13 A o
2. JH P AZRIE NRST 51 I AT BE05 16 T2 317h 81 H IR Vi wrsT) BL R, U MCU

ARERBIRAL

5.3.13 TIM ER 284514
T H SR B AT
RN S DRSS (S h b NI SRR B PWM B IR TS, 2

W/ 6.3.11.

= 32. TIMx() 434

s B8 %M B/ME BAE Hpr
tres(Tim) SE I 2% 43 H T (1] 1 trimxcLk
tres(TIM) EW%%%%}%HTJ‘IEU fT|MxC|_K=48MHZ 10.4 nS

; CH1 & CH4 1) 5E I 33 AM R 0 frimxcLk/2 MHz
EXT
%EF}/Fﬁ% frimxeLk=48MHz 0 24
Restim SE W48 7 PR 16 A
) MR T AR BT, 16 ff 1 65536 trimxcLk
COUNTER
1—[—@%%“%41}%%@ fT|MXc|_K=48MHZ 0.0104 682 HS
- 65536 x65536 trimxcLk
tmax_count KT RERITHEL ; 28MH w47 S
TIMXCLK= z .

1. TIMx & —ANEAH AR, AAE TIM1,2,3,14,16,17.

5.3.14 BfEEQ
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BRI, 2K 3381t S HUR M AR, fpcikr PR Vpp SLHLHEAT &K 111

AR

12C £ D47 EbrdE 12C A5 P, EA T IRE]: SDA M SCL AN “H7 151, HicE

NIT IR, 2SR Vop Z 18] ) PMOS &8 5%H, (EATRTFAE .

12C = LRSI T2 33, A kMmN st S HIIRES| | (SDA #1 SCL) HIRHEENR, Z Wb
W 5.3.11,
7 33. 12C BEEO4FH
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(sa) 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(spL) SDA F1 SCL "N &) 300 300

th(sTa) FF 46 2% AF CR RIS 7] 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 IN)
Co B DR BB NE TR 400 400 pF

1. BHBHRIE, AR,

2. NIEBIhFHERLE 12C 1B, fociks AR T 3MHz. AL BIPROEE 12C 18K
R, ook LAAT 12MHz,

3. WRAZRFK SCL F 5 MK HSFISIR], U R T3 2 T4 2 AR e K AR ]

4. N T SCL FREH A E LXK, 7E MCU PEBLAURIE SDA {55 -5/ 300nS

FRI PR AR I ]
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Voo  Vbp
1
4.7KQ = 4.7KQE
10
mm—— | | SDA
12C 2k 1
WM [:I SCL
IR A
U6 4% 1 Jf\é/
|
T - tsu(STA) p—a FrUR %A
O Y S G Ly
tf(SDA) P > atrson > e tsu(SDA) | A e tsu(STASTO
i | y 1 Bk | e
| |
<—>}th(STA) \H‘.tw(SCKL): »‘%th(SDA) l l
| | |
| | | | 77\—/\/47
scL /i a
|
tw(SCKH)‘N—>: tr(scy »—« ﬂ—:4tf(SCK) »Fftsu(STO)
15. 12C B FE RN EREE (V)
1. MEAKET CMOS #HF: 0.3Vpp 1 0.7Vpp.
SPI #EO4FE
PR A, 3R 3451 H IS HUR 4 I IRIEE, ook MR Vpp it HER &R 111
A A2

b N 2 I ThAE S| (NSS. SCK. MOSI. MISO) FIRF RS, 2 0/ 5.3.11,
< 34. SPI 4% (D

i ¥ A =/ME BAE AT
TR 0 36
fsox 1/t SPI i gz MHz
See T IR 0 18
tr(sck) X .
SPI B8 b F-FI T B[] fisk i %: C=30pF 8
trsc)
tsunss) @ NSS & 371 (A MAR tpcik
th(nss) @ NSS R (8] A 73 nS
tw @ F#RK, fecik= 36MHz,
(50K SCK A ] T e 50 60
tw(scry) @ T ZRE = 4
tsueun @ BRI NER SR, R SPI 1 nS
tsucsn @ Bt NI [a], B 1
thow) @ B N ORFERT E], B SPI1 1
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e 2% &4 BME BAE Bifr
th(si) @ Himim NORFERT ], B 3
M, fpck= 36MHz, o -
taso) @@ FH i H 7 [ B[] TS Z% = 4
MAERX, focik= 24MHz Mpcik
tais(so) @@ B H 2 L b 1] AL 10
ty(so) @ HcHte i A A 7] MAR (fERELIE 2 )5) 25
tymoy P HHtE i A RO T F (FRELIEZ)T) 3
th(so) @ S R /\{\ﬁﬁ (ﬁﬁ'élzﬂfﬁzz-)ﬁ) 25
thmo) @ R (FRELIEZG) 4
1. FHLU SPI etk R 2 — i E
2. HZEEIHERH, AEA IR,
3. I/ MER R IRS s/ R], i KA 27 IR RS R ) f ORI [A]
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16. SPI Bt FFEl-MERF1 CPHA =0
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cwo=o [ v [ L L
(fror'\n/I Ir?"l(a)ster) ><><><>< MSFB“ >< ><—§:D< >< >< L§Bit ><

<fro“42§v¢#XWXX et |

|
|
|
|
1
|
|
|
|
NSS I
(to slave) I
|

|
|
|
CAPTURE STROBE ‘

429658

& 17. SPI B FFE-MiEXF1 CPHA = 1(1)

1. W& S ECE T CMOS Hi+F: 0.3Vpp 1 0.7Vpp-
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NSS #iA o
:47 tc(SCK)—}l
CPHA =0 Wﬂ /L
CPOL =0 : : ! ‘ : -
) ‘ | ! ‘ :
P ‘ [ ! i
CPHA =0 ﬂJ—\J N
|
CPOL = 1 N ! : -
)l ‘ I ! ‘ :
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CPHA = 1 H ‘ ﬂ | \
|
CPOL =0 | ‘ ! - : :
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N | : ! .
|
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ltw (SCKHY | ! tr (SCK)
| I ( | ‘
tsu(Mi) <P :tw (SCKL)‘<—>V ‘ ™t (SCK)
| | | |
| | B |
MISO A WABRBH >< BN 6~ 116 N
T T 1 I
<« thm) > |
| - |
MOSI  fith i e R AT \ >< T 6 ~1 ﬁ} >< i H B AR AL
tv(MO) B th(MO Y&

%< 35. ADC 451

18. SPI B FE-E&ER (D
1. W& A% E T CMOS H°F: 0.3Vpp 1 0.7Vpp-

5.3.15 CAN(¥ZHIs8/FiEMLE) #O
A Kt N S TiRE 51 I (CAN_TX A1 CAN_RX) (IR EVERS, 2 WA/ 5.3.1171 .

5.3.16 12 {iL ADC $5t&

BrAERe i, NRISERMEHFTER MR . focike MM Vppa L
R I B 1 28

Fiine2 S8 * B/ME HRE BRE B
Vopa PR AT 25 5 5.5 v
VREF+ IESEHE Vbpa \Y,
fapc M@ ADC I B 15 MHz
fs(V® A 1 MHz
fapoc = 15MHz KHz
frric ") BN sk R A
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#"5 ¥ A B/AME HWRUE BAE Bfr
1fanc

Vin e 4 7 0(Vssa Veer v

Vrer- EEE|Hb)
Ran™ LR L PNEE TN AN 1% 36 kQ
Rapc™® KT G 1 kQ
A HRRAE AR R R
Canc® N 10 pF
%
fapc = 15MH 0.1 16

s SREERTIH e s S -
15 2395 1fanc

tstap V) - LB ] 1 us

¢ W “E\B’fjt_ﬁg*ﬁ%ﬂﬂ‘rgj fADC =15MHz 1 16.9 us
o (L4 TRE R D) 15 ~ 253 (RAF tes ) BB 13.5 1fape

1. HEZRE VS ORIE, ATEA =l
2. HBTHRIE, ATEAF= .
3. RV MF, Vrery fENHIERE] Vopas Vrer- 1EWNEIEHZS] Vssao

Ts

R < - R
AN e X Cape X 1 n(2N+2) Ape

ER (A1) AT RE SRS DT, 3 IRZER LU/NT 1/4 LSB. Hif N =12(%
N 12 RL R ).

%< 36. fapc=15MHz) BHHIHR K Ran

Ts(F) ts(us) BK Ran (k)

1.5 0.1 1.2

7.5 0.5 10

13.5 0.9 19

28.5 1.9 41

41.5 2.76 60

55.5 3.7 80

71.5 4.77 104
239.5 16.0 350

1. HTHRIE, AEA il
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EO 17 +8 19
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ED W e tEiR 7 +3 +3
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EL MRz +11 +11

1. ADC i 5 R FIVE N LRI R s 75 B o 7 AT TR 0 SEHOLA N 310 P A2 1
o BAORE 22 535 G 5 — IO\ 31 B IEE AT (BT . BT T
R SV R AR BB (3105 2 ) B — A IR
I R AR, R TN 5,312 H ) Ly A Slceny SEEZ P, 3t
K48 ADC HiFE.

2. HILHEVASIAE, A4 IR,

ET = SURVAHEGRZE . SERRAERAR AL 4 th 2 0] ) 5 K 0 25

EO = fWi2 iR 2 UCSERRIFHAN S — CER AR L 40 8] £ i 25

EG = HaiiR7: )i RERAR R AN B Ja — RS B 0 18] 1 i 25
ED = flor £ thiR 22 SCBw i R ER AR 18] f 5 K0 5 o

EL = BRI IR ZE . A A SE B 40 iy s A D24 1) ) e KA 1

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

439454

& 19. £/ ADC B BIF)EREE

1. % Ran~ Rapc A1 Capc HIEUE, 2 W3 37,
2. Cparasitic %7~ PCB(55 1541 PCB Aii Jay il S AH oK) 5028 EIZFAE A (K4 7TpF). 4%
KK Cparasitic BUE B BB NG, B R I = U/ fapco

PCB #&it&iY
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VDDA

[

1pF//10nF

[

|\|—e

:I VDDA

] Vssa

326818

20. HEBERAESERIREFBLE

5.3.17 BB AR
% 38. REEBEEY O

Eiincs 2% B/ME SR BAE BAr
T Vsense AHXTTIREE 261 +5 °C
Avg_Slope™ RRF R 4.571 4.801 5.984 mV/°C
Va5 7E 25 °C IR HE 1.433 1.451 1.467 \Y
tstan(z) @jﬂﬂ‘ l‘lﬂ 1 0 LLS
Ts_temp® AR, ADC SR ] 10 us
1. HEZEETENRIIE, AEA il
2. HRIHRIUE, AFEA =,
3. SR AE IS 18] AT DA EH N FH AR P il i 22 IR A L E o
4. Vpp = 3.3V,
5.3.18 HLEBIRRISIE
< 39. thEERAFME
ias] ¥ HFARCE B/ME SRS BAE L: YA
HYST IR 00 0 mV
01 15 mV
10 30 mV
1 90 mV
OFFSET P R 00 0.091 0.213 0.358 mV
01 3.23 7.51 12.08 mV
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i 2% HFRHRE B/ME HARUE BRE Bfr
10 9.79 15 20.8 mV

1 34.25 47.4 62.22 mV

DELAY(®) (g 00 80 nS
01 51 nS

10 26 nS

1 9 nS

(& TAE R 00 45 uA
01 4.4 uA

10 4.4 uA

1 4.4 uA

1. H BN 50% S \BIEORTE %=
2. MOUHFEHSME, TAEHER.
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B =X
s B/ME HRIE BKE

A 1.60
A1 0.05 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.18 0.27
b1 0.17 0.20 0.23
c 0.13 0.18
cl 0.12 0.127 0.134
D 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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A3] \
\

A1

R1
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L2

A1

E1

=
proeLLLILL

L1

[/,

sy

22. LQFP32, 32 BMEEIE H R FEE % E

1. BRI B2z
2. RoPfNzEK.

% 41. LQFP32 R~Tii88

_ K
i BME P Bl
A 1.60
A1l 0.05 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.32 0.43
b1 0.31 0.35 0.39
c 0.13 0.18
cl 0.12 0.127 0.134
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_ 2R

w5 B/ME HRE BRE
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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e A1T
A3
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UUUTTU
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D) ‘ (=
LS =N I -
D) ) (e
— ( | (-
O\ | )
1 ! =
|
AnnaAAnAr i
32 [ L
PIN 1 Identifier ‘ .
D2
23. QFN32, 32 Ml RFE LS| &I RNz E K E
1. AR IZ I L) 22
2. RSFHAAZ=K,
% 42. QFN32 R~TiiBB
. Bk
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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~ Bk

s B/ME HRE BAE
E2 3.40 3.50 3.60
e 0.5
H 0.30REF
K 0.35REF
L 0.35 0.40 0.45
R 0.09

c1 0.08

c2 0.08
N SIH%H =32
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E 1\
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’1@ 77777777777777 10
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T Y T, 1
| ilalnannnaninani e )
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24. TSSOP20, 20 BMEBIE K RIEEHEE

1. BRI 22
2. R fhzEK.

%< 43. TSSOP20 R~+ijtER

_ =k
i BoME A Bokfs
A 1.20
A1 0.05 0.15
A2 0.8 1.00 1.05
b 0.19 0.30
c 0.09 0.20
D 6.40 6.50 6.60
E 6.25 6.40 6.55
E1 4.30 4.40 4.50
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B =K

w5 BME SR BoklE
e 0.65
L 0.45 0.60 1
L1 0.45 0.75
N 5B = 20
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MM32SPIN 0 5 N T x

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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