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BIT

1.1 Bk

A= Ed = PERE R ARM® Cortex®-MO NN K. 32 frfdz bl s, & LAESR ik
96MHz, P B ElAfE4e, F o aA 1/O u D AANOEBE I AN a2k . A= A A 1
12 i) ADC. 2 LB RS, 14 16 B e 28 14 32 f@ e 28, 3 4~ 16 fif
FEAERZRA 1 AN 16 ML mdUeE i 2. BB ESHREREERED: 1/~ 12C H#10. 24 SPI #
. 1> CAN $£ 101 2 4~ UART #11.

AFE R FE S R TAERE N 2.0V ~ 5.5V, TAEEEJGHE (FF85iR)E)-40°C ~ 85°C 7 A
F1-40°C ~ 105°C ¥ JE RS . L P4y o AR s ARIE AR DR B FH I B 5R

A7 iRt LQFP64. LQFP48. LQFP32 1 QFN32 3k 4 fhidsTe .
FRYEAS [F H 2, 284 b i AN B B AR AR A

XK F AR E, AR ST AE S T 2 MM A

o LK BN A0 4556

o BT TR

« PC Wi#xk4M& AT GPS V- &

o TALRIH]: AIgmAEdEdlgs (PLC). A84ige. FTENNHLAIHIX

o R RS, WAL FNEESE X RSk

1.2 =i

- WiZ5 R4
— 32 £ Arm® Cortex®-MO b F 5% N 1%
— I LAEAZE ATk 96MHz
— TEPERRVESS (32Bit)
o fPfitdE
— mik 64K FAT I INAFRE T AP A
- #i& 16K F7i1 SRAM
— Boot loader 32§ F P Flash UART fE£8H /42 (IAP)/{ELL R Gi%iFE (ISP)
o IRl LAY B
- 2.0V ~ 5.5V fitH,
— H/Wrs E A7 (POR/PDR). A 4 f% Hi K W 2% (PVD)
- POR &7 HEMKE 1.7V
- PVD HEBE K 1.8V
— AN 2 ~ 24MHz D SRR 2
- WIRGH T R 48MHz =ik 5 8%
— Wk 40KHZ R R 2%
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— PLL 3Z#F CPU f =iig 17 7E 96MHz

— Hh 32.768K {Rik IRk #s

« (KTh#E

— BERR. AFHUARFHLR

o AN 12 RIRBEUEHES, 1uS B (205 10 M EIE)

— HHEH: 0 ~ Vppa

— SCRER LR [A] A 4) 2R B

- 7 RS

- b HEAR RS

o 2 N RE

« 14 5iHi4 DMA 8

- YA Timer. UART. 12C. SPI #1 ADC

« Zik 56 MRHE 1/0 1

— BT /0 AT ABE 2] 16 A Hh s Ho b

o PHIRBL

- BT ED (SWD)

« 9 NER AR

- 1416 i 4 8IE s AEhl e nt 48, A 4 @il PWM $i, DLURSEX A= ofl &
SuE 1k ThRE

= 1/~ 16 frEm &80 1 A 32 ALER 38, A =ik 4 AN ATk 1 s, ATH
F IR I fEe

- 216 AERTEE, A AN LU 1 A RN, BRI, B
vk, WHIEE TR T IR $H)

- 1/~ 16 D28, A 1 AN R A TR

- 2 ANET eI & (LA C8L)

— 1/~ Systick &l #: 24 A H A TS

- 215 6 Ml fEHEN

- 2 UART #1

-1/ 12C #:0

- 2/ SPI 0O

- 1/ CAN $£[1

* 96 fir {15 i iE— ID(UID)

« X/l LQFP64. LQFP48. LQFP32 1 QFN32 %%

BHIRFEEPARPIEMER, EESEAR NI FME2.275.
£ % Cortex®-MO #Z-LIIFRELR, 1E25% (Cortex®-M0 HARZE FM).
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2.1 FB|/EREE
x 1. FmIEEFIIMEELE
_ i MM32SPINO6PS| MM32SPINO6PF| MM32SPINO6PT| MM32SPINO6NT
ShEEEN
NAF - K 7 64 64 64 64
SRAM - K Fi 16 16 16 16
i (16 bit) 1 1 1 1
SE I 3%
3] (32 bit) 1 1 1 1
HAR 3 3 3 3
H 1 1 1 1
UART 2 2 2 2
N 12C 1 1 1 1
N
SPI 2 2 1 1
CAN 1 1 1 p
GPIO i F1%; 56 39 25 27
12 £ ADC N 1 1 1 1
A
I A 10 10 10 10
ti s 2
CPU i 96 MHz
TAEHLE 2.0V ~ 5.5V
ESE LQFP64 LQFP48 LQFP32 QFN32
2.2 iR
2.21 ARM i) Cortex-M0 R#ZH AT (Flash) #1 SRAM

Arm® {] Cortex®-MO AbHE 35 & i B —fCHTHR A 0 ARM A BE2S, "B oS8l MCU 75 B4R
HETIRRAR TG G5 HECE . BRI RGIThEE, [ R AL sl i 1 500 R A oL 3t
{1 H W 2R G B

Arm® [ Cortex®-MO0 2 32 fii[] RISC 4b¥E 2%, $RALMANAIICHL R, el H 8 F1 16 fif
RFERMEEZ A L RIE T ARM P F R RE
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A7 A A B ARM 0, BT 5ETA K ARM T EAEA A .

2.2.2 ARABERNGEHES
Bk BAK T [P BN, T O R

2.2.3 HNE SRAM
&K 16K FH RN B SRAM,

2.24 CRC(EMTTHRKLE) HEHAT

CRC (B IUAKL ) THE S ITE A — AN EE I 2 0k Ay, A~ 32 ML 77 4
—~ CRC i, 7EARZHIN I, 3T CRC MR T I B A4 s i 1) — 3dk .
£ EN/IEC60335-1 #rERINEREI Y, B3Rt T — s il NAF 26 4 iR 1 T B, CRC T
FRTTAT B T SR s o SR I 25 44, IR S ERE R A A O B I A 28 44 0T H

2.2.5 WEMEEXPEIEFE (NVIC)

A7 N B ER AR R 8, RERE LB AT B lch s TE (AEEE 16 4 Cor-
tex”M-MO 1 2k) A1 16 STT Rt e .

o EHEA T NVIC REHEIA BIKAEIR (1 Hh B B Ak 2
o PRI A RO\ I hE B B N A%

o BHATINVIC B0

o SOV T IR S Ak 2

o KB B PR A S G

o SCHREAR TR AR T AR

o HIRAF AR

o HHIBOR IR A BN IREE, TCHRBIME LS IR

AR DLt/ ) PP T AR SR S 3t R ) PP T B Th e

2.2.6 SMNBAPE/EFEHIER (EXTI)

SIS/ A A TR T P AR o A TP TR AT LA g
SR E R 0 (LT T R EO0UAI), JEReE A R A MR %
AR TR R ITISR (KPRAS . EXTI AT LUSLIU B kot 56 1 /T P 68 APB2 [0 39, ot
HIBH VO FIEREF] 16 MHMEHrh L.

227 E#FEDN

RGNS B AR PR AE B B HEAT, EALET AR 48 MHz $R% 3% 6 0 4l BN CPU
i f, B S AT DA BRI 2 ~ 24 MHz Bl . 406 00 3 S0 o 2R Ak
ERBERE, RGUK E BTN R ARG A, A RAERE T T, R RT DL A R
(IR, FIRE, 7875 AT DURECH PLL IS8 58 A 0 AR IR B (24— AN IR0 B2 F AR A
PR3 7 R ) o

LA AREEH T E AHB (4R . &=iE APB(APB2 1 APB1) [Xi%. AHB filfi# APB
(VIR F AR A& 96MHZz. 55 [ A [ Bk IR BHAE P

www.mm32mcu.com 4/63


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

MAEEAA

DS_MM32SPIN06x_Ver1.09

Not

1

: Deep Sleep FCLK
1

1

I ST Not SysTick
: = L PRESC PeeR Sleep

: /8 Peripheral )
I clock enable AHB Peripheral
I Clock
1

1

1

1

1

1

1

1
1
1
1
1
]
1
1
1
.
1
}cssl APB1 .
PLLXTPRE —PRESC - PCLK1 to APB1 !
19 Peripheral Peripheral 1
M, 2,... | |clock enable '
HSE OSC N HSE [ 1
t 2 AHB 1
~ If(APB1 P =1)x1
. L ¢ resc: X to M !
1~24MHz |i PLLSRC PRESC ( e TIM !
Lo M,2,..512 !
1

L PLL x /{ SYSCLK Peripheral !
! X 3. 4,. SW PRy | clock enable !
' ; TN — PRESC PCLK2 to APB2 |
' : 0 9 /1,2,... Peripheral Peripheral :
: ! /4 clock enable 1
RC48MHz|) 1o = oC :
Level shiftersf— @ PRESC to ADC \
it Bnlaniate ! !
1
1| Clock 1
1| Recovery L If(APB2 Presc=1)x1 to TIMx :
. System else x2 exclude TIM.Adv ,
1
: TiM.SEL Peripheral '
: TIM.Adv clock enable .
: PRESC to TIMAdv
i HSI 1,2,4,.] !

) 12— HsI
' HS Peripheral '
L oou voE lock enabl !
: Clock Output tz:i clock enable !
' SYSCLK .
1 24— PLLCLK 1
' Mco\—22F—PLLCLK !

Legend:

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

1. B
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2.2.8 BEER
TEE B, it [ 265 BT DA B = b (9 28R P g —

o MWFEFF INAEATA% 2 1 2%
o NRGA7M2E H 4
« N SRAM [ 2%

HZ5In# 2+ (Boot loader) /2T ARG A7 a4, A LLEIE UART1 X N A7 B AE

229 fHEFR
* Vpp =2.0V ~ 5.5V: Vpp 519 1/O 51 RIAT PN A8 e 2544 H

Vipa = 2.5V ~ 5.5V:  ADC. SRt 2% 501 PLL AR A EL B . Vops A0
Vssa A AU BIFEBES] Vi il Vss.

2.2.10 $iElsI=E%

KNSR T R A AL (POR) LA AL (PDR) ML, 1ZMERIGLAL T TAEIRES, R
IERG MR 2.0V I TAE; 24 Vpp T BOERIBIME (Veorpor ) I, B &I T ZACRE,
AN A I A1 8T ST L

AR AT — A T g R L I 25 (PVD), B AR Vpp/Vppa HEHLIE S5 BME Vevp HLEL 2
Vpp T8 T EBME Veyp B4R AW, oAb SRR P AT BAK H 5 A B sk il ) 2

ANz, PVD Wt HEEE R IR .

2211 BERES

R T 88K A1 B HL T A RN B 2 A AR L, %R AR AR RS 46 2840 T AR .

2.2.12 {RINFEER

77 i SCRARTIABRRE I, W] AR ZERARTOAE 6 )5 S 1) A 22 Pt B 251 2 1) 38 B i LR 1R T

o
2. KRR -5
XF 1.5V XEBS | X Vpp XIS .
B HA 3 HLE AT
)=t RIS
WEFI (Wait for
HEAR (SLEEP fE— it CPU m#fc, it
) Interrupt)
NOW = SLEEP WFE (Wait for ] FHoAthrr £ F0 ADC % o
ON EXIT) LS S LS WA
Event)
PDDS iz fE—HME R b (12
AL SLEEPDEEP 17 | Ahrlbi 27 f7 4% It
WEI % WFE I E) A/ 1.5V 1 | PLL. HSI AN
WKUP 2| jiif | KIBRIE BT | HSE MR 28 ¢
PDDS f o X
JHS. NRST 3| | KM 2]
Gl SLEEPDEEP fi. ¥
[P S5 =X A
WFI 5 WFE
IWDG % fir

www.mm32mcu.com
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FERR IR
FEHEIRA, R CPU {21k, Frf Ahstib T TARRE I AL A L h Wi/ AR i e i CPU.

ENER

TELRFF SRAM FIZF A7 88 WA E RGNV DUE B R L RETH AE . TE15HL
UK, HSI R A A HSE @R R 5 28 48 ¢« ] DUEHAT — R B A EXTI 145 5385
2 M EN U R PR, EXTIE S 0T L 16 NAMEE 110 B2 —. PVD % i (=
=

HFNER

FERUE A TS R G B R IDAE . 2 R AE CPU IR IR AR 2Q A 5% P B T A T 88 . 30
B 141 1.5V 353 B4t B X 38 T FF o« PLL HSI A1 HSE #5 3% 28 th#5 5 , 7f LLd i WKUP
S EFHS. NRST 34N A7 . IWDG 557 M i 5% 35 5 110 72 I 28 i i 345 67 .
SRAM I A8 N BB E . HA S 2T 28 AR L B 4 Rr it e

2.2.13 DMA

RIGH 5 HIEH DMA W] LU BAF A BIAE G oS« & BIA7 s 83 I A7-fiti s 21150 45 O B0 A%
i, DMA 5 H 8% SRR b X (P BE, BE G 1 15 | 2 AL S B IA 25 ph [X &5 i) = AR vp
Wr o

FANEEHAE LT IHREE DMA 5 RIZHE, RN AT DL H B il R SN EIE ALK 1%
Hr AR H kAN H A kb AT DO i R s

DMA 1] DL F = E 4% B UART. 12C. SPI. ADC i F /38 A%/ 5 2 2 1) 72 1 52 TIMX

2214 ENHEH
B AT IR 20 /16 DLHIZEA7ES, A AR RE 2 R PR R
R GER T TR E, B ARG MRS, BT R A

2.2.15 ERFMEIIH
PR AN ERER S, 2 ANEAER LS. 3 ANEAER S, LUE 2 ANE T LA
1N R G I 5

NARIEL T g ds bl e % . 38 E I & AR E I 48 1 D e

ST BRI 2R TWEBOPE | HRSRE | FUMIRYE | DMAFRER | BIVLEGEE | EAEH

. 1~ 65536

=T TIM1 16 fir W i Z BT H 4 H
853 5, A
SR N 1~ 231
TIM2 32 fir W i Z AT H 4 T
/58 5, A
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SER BRI B TR SHE | HEERRE | FLHRE | DMAERAER | #BR/EEEE | ExEH
L 1 ~ 65536
TIM3 16 f1 W i Z AR H 4 oo
4 /356 ek B
1 ~ 65536
TIM14 16 £ bR Z B TR H 1 e
ok BH
1 ~ 65536
TIM16 /
16 fir i Z B TR B 1 H
TIM17
S

BEIEFIERE (TIM1)

TR E I 8 16 ALiT s 4 Ml H/ HLBoEE DU =M B AN PWM B AR L, ©
HA WX AN T AN PWM Sr i, 8] DU 2 ks 221038 H e i 85 DUANBh ST 138 i ]
LA

PN ES

. HH R

o PEAE PWMQAZ a0 X 575 R)

o FBK T

BLE N 16 ALIE A E R 280, ©5 TIM2 223 A M FEIThEE. BLE N 16 i PWM K4
i, EEA4EIEEST (0 ~ 100%).

FEPRRAE R T, THEEe T DL R Ss, [FI PWM %2 ik, AT B IR pras dedy s o)
T

R Z Ihe #8538 A A TIM e AR, PSR as /AR R, DR iy 2 42 il s i 2% vl LI T e
B AR EEREThAE S TIM B 23 U RI4AE, $Rft R s e TRt .

B EREE (TIMX)

Feg T, WET 208 2 AN EPEATRE A E R AR (TIM2, TIM3 ) « @i 3A —> 32 fi
() B S MEGR ISR R . — A 16 RLAI T SRA A 4 AL EIE, FASEE T H
FoNHR. bR, PWM AR kb s e

EAEREE 32

SE I E8H —A 32 AL H AN B INARRHEES . —A 16 ALIT SRE AT 4 AL I8
8, FAEEEE TR A . PWM R ik =04 e o

B EREE _16 i

FAER A —A 16 AL B ZhmEas a2t . —A 16 AL 5ids f1 4 AN phar
MEAIE, RAEEA T TR it PWM AT kst U

AT B I A R T B s ) i B AR, IR B R B .
WIS, THEES T DR RSS . AE—IE A E I B AR T 7228 PWM Hith . R4S e i 48
HBAT ML) DMA 1 R HLH
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B BT AL AL FER BT IO 5, BARALIE 1 ~ 4 MERERBIET L.
ASSERT F S PWM 4115 A9 T

EAERER

TIM14

S BE T 16 i 30 AR TR A 16 TR Bl
TR B, PWM SRR . ZERRBL R, S T R4
TIM16 / TIM17

BT 16 6 E1 3 TR A — > 16 G FUMER . A Ei, T
TR LCRL, PWM SRE kPR . AT TURMA L, 5420 BRI 7 DMA 1
RAMIE. ERRIERT, N BT RIRES.

L AVE - E L]

HOLIOE T TIRIE T~ 12 GBI H AT 8 RLIO T, e 1 R
1) 4OKHz 95635 R BN b1 s (R30S B0 T I, LA TIEAT TR HLR 541
B e P LU SRR I S RGE A9 s 8 R 4R
BB Sk T DA BRI 1. (E B R, BTk
.

BOENR

OB TTRAA A 7 (R, 6T LA B HIEAT . T LA TR
FRERAE PRI SO R R EE), BT FONTE PRI E: (£ BT,
ERETESR

ARG E 2R 2R

BOMEI B TS BRI R, AT S0 AL B . S B
24 BB

« EREMANIE

¢ SR O IR AT R8T

o TSR B

2.2.16 BRAR LWL (UART)

UART £ 0 R A CTS fl RTS fH 54 8. 2R LIN EMIiRE. s 1ISO7816 g
R UART 2 0SCRe B KR 5 A 6 A 7 £y 8 i, 9 fu3ymIiLE.

A UART 4 # 0] U] DMA #24F .

2.2.17 12C 2&
12C M0, A8 TAET 2 LREMER, S RbRE Aot
12C #03FF 7 288 10 £7. 34k

2.2.18 HBITIMEIEEO (SPI)
SPI £, EMEERAT, wIACE AN 1 ~ 32 i,
Fi A5 () SPI 42 40T LU DMA e fE
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2.2.19 RIS XML (CAN)

CAN O FZ2HIE 2.0A F1 2.0B(F5h), SR Eik 1 I 6/, & nl DLBIo &% 11 47
FRARFFIARAEDT, ] ABEISCAN & 3% 29 RARiRFF Y F i

2.2.20 EAMANALED (GPIO)

A GPIO G BAIER T L o B e B e ) (HESR SO IR ) FA (Y s e R el ) B0
RIS Rgss H o 2240 GPIO 51 I 5 8w sl i & AL . Firf i GPIO 511
HA KRB RE S -

EFREREN T, 11O 51 HAMEIhEE T LB — AN R ESUE, LB RIS A
I/O ZF4725% o

2.2.21 ADC (/B FE13%)

PR T 1 AN 12 B R 7 4 % (ADC), ADC I3k 10 /Mh@EiE, 1 bLseHl
BV, A IR . SRR T, EhHEAT O R 1 — 4L SRR
{46

ADC w1 LM F] DMA #:1E.

AL 11 Th A% 20V 30 v b V0 — B B A 30 SR, 24 O £ T 1
BRI, KA T

H 3 A2 I % (TIMIX) e 3 1) 2 I s 7= R e, mr RA23 3ol N R RIEC 21 ADC iz,
JSLFH AR P REASE ADC 4 5 i) b 7 25

2.2.22 WHR*E

MEPFERIE T EIE 4 A 32 (AR H 4%, 2 RIOHEREGL BREL RAURE TS A
TEE TR T 32 A BRFE S . IR BE AR BRI ) A A7 A USIGN w] DL A /75 Bk
BRI T BRIk

B—IRENGREFFE SAMMMKREIZE, FieREHRE, SRS AR
fras o WERFELTRAT IR W 774 . REF AR IREF A, SRy, 53
GORA RIS HER

WERFRECON T, 7 Al T bR S AL

2.2.23 BEEREEE

VELRE e R B8 P A — AN BIR RE R M A F P P . I FEE A SRS I % $ B1) ADC [t
L, P TN S 0 Hh e BB

2.2.24 BT/ O (SWD)

Mk ARM PR 2k R 47 0 1 (SW-DP).

ARM ff) SW-DP $5 [ £ V73 iaf 8 4725 P T B 4 5 8 L.

2.2.25 LLEiE% (COMP)

PR AR 2 AN ELES, ATASZAE ] GE TR Zm LR /0 1), AT e dsas A . B
T2, A
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PC13 [ | 2 47 1 PD2
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PC15-0SC32_OUT | 4 45 |1 PA12
PDO-OSC_IN | 5 44 1 PA1N1
PD1-OSC_ OUT | 6 43 |1 PA10
nRST | 7 42 ] PA9
PCO | 8 LQFP64 41 7 PAs
PC1 [ 9 40 1 PCO
PC2 ] 10 39 ] PC8
PC3 [ 11 38 ] PC7
VSSA [ | 12 37 |1 PC6
VDDA [ | 13 36 ] PB15
PAO-WKUP | 14 35 ] PB14
PA1 ] 15 34 ] PB13
PA2 | 16 33 [ PB12
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NC [ | 1 o 36 1 PD3
PC13 [ 2 35 1 PD2
PC14-0OSC32 IN | 3 34 1 PA13
PC15-0SC32 OUT [| 4 33 ] PA12
PDO-OSC IN[| 5 32 ] PANM1
PD1-OSC OUT ] s LQFP48 31 [ 1 PA10
NnRST | 7 30 1 PA9
VSSA | 8 29 1 PAS8
VDDA [ | 9 28 1 PB15
PAO-WKUP | 10 27 1 PB14
PA1 | 11 26 1 PB13
PA2 | 12 25 1 PB12
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30 PB7
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26 | | PB3
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31
29
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VDD [ | 1
PDO-OSC_IN [ | 2
PD1-OSC OUT [ | 3
RST L ¢ LQFP32
VDDA [ | 5
PAO-WKUP [ | 6
PA1 [ ] 7
PA2 [ ] s

9
10
11
12
13
14
15

25 PA15

16

24

23

22

21

20

19
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PA3 [ |
PA4 [
PA5 [ ]
PA6 [ |
PA7 [
PBO [ |
PB1 [ |
VSS [
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8 5 8 23 3 %
a 20 F B &
VoD | 1 e 24| PA14
PDO-OSC_IN | 2 23| PA13
PD1-OSC OUT | 3 2 | PA12
nRST | s 21| PAT1
VDDA | QFN32 T PA10
i5 H
- Exposed Pad -
PAO-WKUP | ‘6 100 | PA9
PAT | 7 18| PA8
PA2 | s 17| VDD
s 2 o 9 o % 9w 9
™ < Tp} «© N o ~— A VSS
< < < <« < O o m
o o o o o o o o
6. QFN32 3|@4 %
Fz 4. 5IHEN
5| BIgRHG
LQFP| LQFP| LQFP| QFN | Blfi&fk | K& O | YO HF @ | EIhRE TR FThER i piiEEiT
64 | 48 32 32
TIM3_CH1
1 - - - PD7 /0 TC PD7 .
TIM17_CH1
TIM2_CH1
2 2 - - PC13 /0 TC PC13 - .
TIM2_ETR
3 3 - - PC14 /0 TC PC14 TIM2_CH2 -
0SC32_IN
4 4 ] ] PC15 1o TC PC15 TIM2_CH3 -
0SC32_OUuT
12C1_SDA
TIM1_CH1N
5 5 2 2 PDO /0 TC PDO UART1_TX -
OSC_IN TIM1_CH2
SPI1_MOSI
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LQFP| LQFP| LQFP| QFN | BIfi&#H | KB O | IOBFE @ | Xk WK E FTheR MHmzhRE
64 48 32 32
TIM1_BKIN
12C1_SCL
TIM1_CH1
6 6 3 3 PD1 110 TC PD1 UART1_RX ]
Oosc_out TIM1_CH2
SPI1_MISO
SPI1_SCK
7 7 4 4 nRST /0 TC nRST - .
8 - - - PCO 110 TC PCO - -
9 - - - PC1 /0 TC PC1 . .
10 - - - PC2 /0 TC PC2 SPI2_MISO -
11 - - - PC3 /0 TC PC3 SPI2_MOSI -
12 8 - 0 VSSA S - VSSA . -
13 9 5 5 VDDA S - VDDA - .
UART2_CTS
TIM2_CH1 ADC1_VIN[O]
TIM2_ETR COMP1_INP[0
14 10 6 6 PAO /0 TC PAO - —INPO]
WKUP UART1_RX COMP2_INP[0]
TIM14_CH1 COMP1_INM[2]
COMP1_OUT
UART2_RTS
ADC1_VIN[1]
TIM2_CH2
15 1 7 7 PA1 /0 TC PA1 - COMP1_INP[1]
TIM1_CH2
COMP2_INP[1]
UART1_TX
UART2_TX ADC1_VIN[2]
TIM2_CH3 COMP1_INP[2]
16 12 8 8 PA2 /0 TC PA2
TIM1_CH2N COMP2_INP[2]
COMP2_OUT | COMP2_INM[2]
UART2_RX ADC1_VIN[3]
17 13 9 9 PA3 /0 TC PA3 TIM2_CH4 COMP1_INP[3]
TIM1_CH3 COMP2_INP[3]
SPI1_MISO
18 - - - PD4 /0 TC PD4 - .
SPI1_MOSI
SPI1_MOSI
19 - - - PD5 /0 TC PD5 - .
SPI1_MISO
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51 R

LQFP| LQFP| LQFP| QFN
64 48 32 32

51 4%

3

/0 B @

Ei: 3

TR A ThRR

B mThaE

20 14 10 10 PA4

110

TC

PA4

SPI1_NSS

SPI1_SCK
TIM1_CH3N
TIM14_CH1
TIM1_BKIN

ADC1_VIN[4]
COMP1_INM[0]
COMP2_INM[0]

21 15 11 11 PAS5

110

TC

PAS

SPI1_SCK
SPI1_NSS
TIM2_CH1
TIM2_ETR
TIM1_CH3N

ADC1_VIN[5]
COMP1_INM[1]
COMP2_INM[1]

22 16 12 12 PAG

I/0

TC

PAG6

SPI1_MISO
TIM3_CH1
TIM1_BKIN
TIM16_CH1
TIM1_CH3
COMP1_OUT

ADC1_VIN[6]

23 17 13 13 PA7

110

TC

PA7

SPI1_MOSI
TIM3_CH2
TIM1_CH1N
TIM1_CH3N
TIM14_CH1
TIM17_CH1
TIM1_CH2N
COMP2_OUT

ADC1_VIN[7]

24 - - - PC4

110

TC

PC4

UART2_TX
TIM3_CH1
SPI1_MOSI

25 - - - PC5

I/0

TC

PC5

UART2_RX
TIM3_CH2
SPI1_MISO

26 18 14 14 PBO

110

TC

PBO

TIM3_CH3
TIM1_CH2N
TIM1_CH1N

TIM1_CH3

ADC1_VIN[8]
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51 R

LQFP
64

LQFP| LQFP
48 32

QFN
32

51 4%

3

/0 B @

Ei: 3

TR A ThRR

B mThaE

27

19 15

15

PB1

110

TC

PB1

TIM14_CH1
TIM3_CH4
TIM1_CH3N
TIM1_CH2N
TIM2_CH3
TIM1_CH2
TIM1_CH1N

ADC1_VIN[9]

28

16

PB2

110

TC

PB2

29

21 -

PB10

I/0

TC

PB10

12C1_SCL
TIM2_CH3
SPI2_SCK

30

22 -

PB11

110

TC

PB11

12C1_SDA
TIM2_CH4

31

23 16

VSS

VSS

32

24 17

VDD

VDD

33

PB12

110

TC

PB12

SPI2_NSS
SPI2_SCK
TIM1_BKIN
SPI2_MOSI
SPI2_MISO

34

26 -

PB13

110

TC

PB13

SPI2_SCK
SPI2_MISO
TIM1_CH1N

SPI2_NSS
SPI2_MOSI

12C1_SCL
TIM17_CH1
TIM1_CH3N

35

27 -

PB14

110

TC

PB14

SPI2_MISO
SPI2_MOSI

TIM1_CH2N
SPI2_SCK
SPI2_NSS
12C1_SDA

TIM1_CH3

TIM1_CH1
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51 R

LQFP
64

LQFP
48

LQFP
32

QFN
32

51 4%

3

/0 B @

Ei: 3

TR A ThRR

B mThaE

36

28

PB15

110

TC

PB15

SPI2_MOSI
SPI2_NSS
TIM1_CH3N
SPI2_MISO
SPI2_SCK
CSM_CH2_TXRX
TIM1_CH2N
TIM1_CH2

37

PC6

110

TC

PC6

TIM3_CH1
TIM3_CH3
SPI1_NSS

38

PC7

I/0

TC

PC7

TIM3_CH?2
TIM2_CH1
TIM2_ETR
SPI1_SCK

39

PC8

110

TC

PC8

TIM3_CH3
TIM2_CH2

40

PC9

110

TC

PC9

TIM3_CH4
TIM2_CH3

41

29

18

18

PA8

I/0

TC

PA8

MCO
TIM1_CH1
CSM_CH1_TXRX
TIM1_CH2
TIM1_CH3

42

30

19

19

PA9

110

TC

PA9

UART1_TX
TIM1_CH2
UART1_RX

12C1_SCL
MCO
TIM1_CH1N

43

31

20

20

PA10

110

TC

PA10

TIM17_BKIN
UART1_RX
TIM1_CH3
UART1_TX
12C1_SDA
TIM1_CH1
TIM16_CH1
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51 R

LQFP
64

LQFP
48

LQFP
32

QFN
32

51 4%

3

/0 B @

Ei: 3

TR A ThRR

B mThaE

44

32

21

21

PA11

110

TC

PA11

UART1_CTS
TIM1_CH4
TIM1_CH3
CAN1_RX
12C1_SCL
TIM1_BKIN

COMP1_OUT

45

33

22

22

PA12

110

TC

PA12

UART1_RTS
TIM1_ETR
TIM1_CH3N
CAN1_TX
12C1_SDA
TIM1_CH2
COMP2_OUT

46

34

23

23

PA13

110

TC

PA13

SWDIO
UART1_TX

47

35

PD2

110

TC

PD2

12C1_SCL
SPI1_NSS

48

36

PD3

110

TC

PD3

12C1_SDA
SPI1_SCK
SPI1_MISO

49

37

24

24

PA14

I/0

TC

PA14

SWDCLK
UART2_TX
UART1_RX

50

38

25

25

PA15

110

TC

PA15

SPI1_NSS
UART2_RX
TIM2_CH1
TIM2_ETR
SPI2_SCK
SPI2_MOSI
SPI2_MISO
TIM1_CH1N
TIM1_CH3N
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51 R

LQFP
64

LQFP| LQFP
48 32

QFN
32

51 4%

3

/0 B @

Ei: 3

TR A ThRR

B mThaE

51

PC10

110

TC

PC10

UART1_TX
SPI2_MISO
SPI2_SCK
SPI2_NSS
SPI2_MOSI
COMP2_OUT

52

PC11

110

TC

PC11

UART1_RX
SPI2_MOSI
SPI2_NSS
SPI2_SCK
SPI2_MISO

53

PC12

110

TC

PC12

UART1_TX
SPI2_SCK
SPI2_MISO
SPI2_MOSI
SPI2_NSS

54

PD6

110

TC

PD6

TIM3_ETR
TIM1_CH3N
TIM1_CH1
TIM1_CH1N

55

39 26

26

PB3

110

TC

PB3

SPI1_SCK
TIM2_CH2
TIM1_CH1
TIM1_CH2N
TIM1_CH3

56

40 27

27

PB4

I/0

TC

PB4

SPI1_MISO
TIM3_CH1
TIM1_CH2
TIM17_BKIN
TIM1_CH3N
TIM1_CH2N

57

41 28

28

PB5

110

TC

PB5

SPI1_MOSI
TIM3_CH2
TIM16_BKIN
TIM1_CH!1
TIM1_CH2
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LQFP| LQFP| LQFP| QFN | SIf4&RK | KB O | IO BFE @ | EIhEk TiEHIEFTek Ui piiei) 3
64 48 32 32
UART1_TX
12C1_SCL
58 42 29 29 PB6 /0 TC PB6 TIM16_CHIN -
TIM1_CH2N
TIM1_CH2
TIM1_CH1N
UART1_RX
12C1_SDA
59 43 30 30 PB7 /0 TC PB7 TIM17_CHAN .
TIM1_CH3
TIM1_CH1
60 44 31 31 BOOTO - BOOTO - .
UART1_RX
12C1_SCL
61 45 - 32 PB8 /0 TC PB8 TIM16_CH .
TIM1_CH1
CAN1_RX
TIM3_CH2
UART1_TX
12C1_SDA
62 46 - - PB9 /0 TC PB9 TIMT7_CH1 .
CAN1_TX
SPI2_NSS
TIM3_CH3
63 47 32 0 VSS - VSS - .
64 48 1 1 VDD - VDD - .
1. 1=%IN, O=%ith, S=HmHJH, HZ=mMH
2. TC: i+ 10, HIAN(E 5 AHIS VDD H&
# 5. PA isOI8EE A AFO-AF7
Pin
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
TIM2_CH1
PAO - UART2_CTS - UART1_RX - TIM14_CH1| COMP1_OUT
TIM2_ETR
PA1 - UART2_RTS | TIM2_CH2 | TIM1_CH2 | UART1_TX - - -
PA2 - UART2_TX | TIM2_CH3 | TIM1_CH2N - - - COMP2_OUT
PA3 - UART2_RX | TIM2_CH4 | TIM1_CH3 - - - -
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Pin
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
PA4 SPI1_NSS SPI1_SCK - TIM1_CH3N| TIM14_CH1| TIM1_BKIN - -
TIM2_CH1
PA5 | SPIM_SCK | SPI1_NSS - - - TIM1_CH3N -
TIM2_ETR
PAG6 SPI1_MISO TIM3_CH1 TIM1_BKIN - - TIM16_CH1| TIM1_CH3 | COMP1_OUT
PA7 SPI1_MOSI TIM3_CH2 TIM1_CH1N| TIM1_CH3N| TIM14_CH1| TIM17_CH1| TIM1_CH2N| COMP2_OUT
CSM_CH1_
PAS8 MCO - TIM1_CH1 - - TIM1_CH2 | TIM1_CHS3
TXRX
PA9 - UART1_TX TIM1_CH2 | UART1_RX | 12C1_SCL MCO TIM1_CH1N -
PA10 | TIM17_BKIN | UART1_RX | TIM1_CH3 | UART1_TX | 12C1_SDA | TIM1_CH1 | TIM16_CH1 -
PA11 - UART1_CTS | TIM1_CH4 | TIM1_CH3 CAN1_RX [2C1_SCL | TIM1_BKIN | COMP1_OUT
PA12 - UART1_RTS | TIM1_ETR | TIM1_CH3N| CAN1_TX I2C1_SDA | TIM1_CH2 | COMP2_OUT
PA13 SWDIO - - UART1_TX - - - -
PA14 SWDCLK UART2_TX - UART1_RX - - - -
TIM2_CH1
PA15 | SPI1_NSS UART2_RX SPI2_SCK | SPI2_MOSI | SPI2_MISO| TIM1_CH1N| TIM1_CH3N
TIM2_ETR
%< 6. PB in O IhaEE A AFO-AF7
Pin
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
PBO - TIM3_CH3 TIM1_CH2N TIM1_CH1N| TIM1_CH3 - - -
PB1 | TIM14_CH1| TIM3_CH4 | TIM1_CH3N | TIM1_CH2N| TIM2_CH3 | TIM1_CH2 | TIM1_CH1N -
PB3 SPI1_SCK - TIM2_CH2 - TIM1_CH1 - TIM1_CH2N| TIM1_CH3
PB4 | SPI1_MISO | TIM3_CH1 - - TIM1_CH2 | TIM17_BKIN | TIM1_CH3N| TIM1_CH2N
PB5 | SPI1_MOSI| TIM3_CH2 TIM16_BKIN - - - TIM1_CHA1 TIM1_CH2
PB6 | UART1_TX | 12C1_SCL | TIM16_CH1N - TIM1_CH2N - TIM1_CH2 | TIM1_CH1N
PB7 | UART1_RX | 12C1_SDA | TIM17_CH1N - - - TIM1_CH3 | TIM1_CH1
PB8 | UART1_RX | 12C1_SCL TIM16_CH1 TIM1_CH1 CAN1_RX - TIM3_CH2 -
PB9 | UART1_TX | 12C1_SDA | TIM17_CH1 - CAN1_TX | SPI2_ NSS | TIM3_CH3 -
PB10 - 12C1_SCL TIM2_CH3 - - SPI2_SCK - -
PB11 - 12C1_SDA TIM2_CH4 - - - - -
PB12 | SPI2_NSS | SPI2_SCK TIM1_BKIN SPI2_MOSI | SPI2_MISO - - -
PB13| SPI2_SCK | SPI2_MISO| TIM1_CHIN | SPI2_NSS | SPI2_MOSI| [2C1_SCL | TIM17_CH1| TIM1_CH3N
PB14 | SPI2_MISO | SPI2_MOSI| TIM1_CH2N SPI2_SCK | SPI2_NSS 12C1_SDA TIM1_CH3 | TIM1_CH1
CSM_CH2_
PB15 | SPI2_MOSI| SPI2_NSS | TIM1_CH3N | SPI2_MISO| SPI2_SCK TIM1_CH2N| TIM1_CH2
TXRX
< 7. PC imOIhaEE A AF0-AF7
Pin
AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
PC2 - SPI2_MISO - - - - - -
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Pin AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name

PC3 - SPI2_MOSI - - - - - -
PC4 - - - UART2_TX - TIM3_CH1 | SPI1_MOSI -
PC5 - - - UART2_RX - TIM3_CH2 | SPI1_MISO -
PC6 - TIM3_CH1 - - - TIM3_CH3 | SPI1_NSS -

TIM2_CHA1
PC7 - TIM3_CH2 - - - SPI1_SCK -
TIM2_ETR
PC8 - TIM3_CH3 - - - TIM2_CH2 - -
PC9 - TIM3_CH4 - - - TIM2_CH3 - -
PC10 | UART1_TX - - SPI2_MISO | SPI2_SCK | SPI2_NSS | SPI2_MOSI| COMP2_OUT
PC11 | UART1_RX - - SPI2_MOSI| SPI2_NSS | SPI2_SCK | SPI2_MISO -
PC12| UART1_TX - - SPI2_SCK | SPI2_MISO | SPI2_MOSI| SPI2_NSS -
TIM2_CH1
PC13 - - - - - - -
TIM2_ETR

PC14 - - - - - - TIM2_CH2 -
PC15 - - - - - - TIM2_CH3 -
% 8. PD im O I15E € A AFO-AF7

Pin

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7

Name

PDO - [2C1_SDA | TIM1_CHIN| UART1_TX | TIM1_CH2 | SPI1_MOSI | SPI1_MOSI -
PD1 | TIM1_BKIN | 12C1_SCL | TIM1_CH1 | UART1_RX | TIM1_CH2 | SPI1_MISO| SPI1_SCK -
PD2 - I2C1_SCL - - - SPI1_NSS | SPI1_NSS -
PD3 - [2C1_SDA - - - SPI1_SCK | SPI1_MISO -
PD4 | SPI1_MISO| SPI1_MOSI - - - - - -
PD5 | SPI1_MOSI| SPI1_MISO - - - - - -
PD6 - TIM3_ETR - TIM1_CH3N - TIM1_CH1 | TIM1_CH1IN -
PD7 - - - - - TIM3_CH1 | TIM17_CH1 -

www.mm32mcu.com

24/63


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

Tri#ERAR K

* 9. FhifSRmA

TriiEaRaR{R

DS_MM32SPIN06x_Ver1.09

)SE23 E R KA VN> 3
FINTAF# A, RGATH A B2
0x0000 0000 -0x0000 FFFF 64 KB
SRAM £ #i T BOOT MM &

0x0001 0000 -0x07FF FFFF ~ 128 MB Reserved
0x0800 0000 -0x0800 FFFF 64 KB Main Flash memory
0x0801 0000 -0Ox1FFD FFFF ~ 383 MB Reserved

Flash Ox1FFE 0000 -Ox1FFE 01FF 0.5KB Reserved
0x1FFE 0200 -0x1FFE OFFF 3 KB Reserved
Ox1FFE 1000 -Ox1FFE 1BFF 3 KB Reserved
Ox1FFE 1C00 -Ox1FFF F3FF ~ 256 MB Reserved
Ox1FFF F400 -Ox1FFF F7FF 1KB System memory
Ox1FFF F800 -0Ox1FFF F80F 16 B Option bytes
Ox1FFF F810 -Ox1FFF FFFF ~2 KB Reserved
0x2000 0000 -0x2000 3FFF 16 KB SRAM

SRAM 0x2000 4000 -Ox2FFF FFFF ~ 255 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 12C1
0x4000 5800 -0x4000 63FF 3 KB Reserved
0x4000 6400 -0x4000 67FF 1KB CAN
0x4000 6800 -0x4000 6BFF 1KB Reserved
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& SRbkVEH KA a4 5
0x4000 6C00 -0x4000 6FFF 1KB Reserved
APB1 0x4000 7000 -0x4000 73FF 1KB PWR
0x4000 7400 -0x4000 FFFF 35KB Reserved
0x4001 0000 -0x4001 O3FF 1KB SYSCFG
0x4001 0400 -0x4001 O7FF 1KB EXTI
0x4001 0800 -0x4001 23FF 7 KB Reserved
0x4001 2400 -0x4001 27FF 1KB ADCA1
0x4001 2800 -0x4001 2BFF 1KB Reserved
0x4001 2C00 -0x4001 2FFF 1KB TIM1
0x4001 3000 -0x4001 33FF 1KB SPI1
APB2 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 Interface
0x4002 2400 -0x4002 2FFF 3 KB Reserved
0x4002 3000 -0x4002 33FF 1KB CRC
AHB 0x4002 3400 -0x4002 FFFF 47 KB Reserved
0x4003 0000 -0x4003 03FF 1KB HWDIV
0x4003 0400 -0x47FF FFFF ~ 127 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

5.1 MAFG

BRARRFHI BT, AT U AR UL Vss 92

51.1 HMEHKE
BRI, SAEE R BT Ta = 25°C Rl Vpp = 3.3V, X EEHHH A H T 1HE Sk
2K

5.1.2 AL
BRARRRHI UL, LR il 26 OO T it SR 2 K

51.3 LiFHBE
S S HON 73R T FE.

C =50 pF

— L

& 7. SIMESAEFT

51.4 SIBMMNRE
3 BN R IR R T T,
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984785

[ 8. SIEMANRE

51.5 H#tHEFE
BB T 2T A,
VCAP[
vop
VDD .
m 1‘%'DEE§
%o (CPU, %
5x100nF L smp1/0%H 0 e TSR
+1%4.7yF }if i || AEiEE)
vss A
L]

i 4

VDD
- VDDA

s oD rL
10nF +1 pF p— ADC :: e

VSSA

9. feEmR

51.6 HREFENE
B F E SRR I T SR T R
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| DD VBAT

VE!AT

—+(—1)
I DD V

DD

Y ]
7: VDDA
- ]
738329

10. ERIHFENER R

5.2 X HRATEME

INAE A R B an R “ A xt B RBUEE " H13 (R 10, & 1) tharihifofE, mIRe
B AN A IR . X BB S M BEAR R A RO BT, A RIRAE IR AF R 2R 1F 10
DIREMERIE IR . BRI TARE R KA A S SR s E 0 mT SE 1k

£ 10. BE4FM

A=A k37 B/ME BRE AL
AMEBE LR (75 Vppa A
Vpp - Vss -0.3 5.8
VSSA)(I) V
Vin HEHES W A EE @ Vgs - 0.3 Vpp + 0.3

1. BT HTHIR (Vop, Vopa) A1 (Vss, Vssa) F1IRIA 4G 434 45 21 A0 8 S VEE A O fit He
/\é}ﬁj:o
2. WLIIRZGENE Vin K. ARAVFRIBRAEANERENEE, 2L TE,

&= 1. B

"e i BoAl |
lypp Z0d Vpp/Vppa FLIRZR RS IR (FE R f iR ) 120
lvss 258 Vs 2R 1S I (O FR ) 120 A
o AR /O Al 51 AL F) At W LR 25
AR /O Az 5] A i iR -25
Iy @@ NRST 5| JEFIEN B 5 mA
s HSE 1) OSC_IN 5N fiT +5 mA
Inaemy @ HoAth 51 B E N HLIR @ +25 mA

1. FTA IR (Voo Vopa) FI (Vs Vssa) 1R824 5 52 21 4008 50 V7 Bl 9 1 1k
/\é}ﬁi:o

2. Iixyeiny ZEXTASTT BUERE & R, RIRAE Vi ANEE Ha R IRARELRIE Vi A
LA, EORAEAE MR IR ] Iy AT HRAAE. 2 Viv > Vpp I, 7
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AMEFTEANRR: 2 Vin < Vs 1, AN FEEN BT,

3. RIANEN B2 T HAT (AR B o

4. I 110 O FEBAENBIRE, Zhyen B BRAE N IE FVEN RS R FEN B
RN a0l 2 A 145 R TAESE P 110 S _E hngeny SR IRFE o

5.3 T{E&RH

5.3.1 BERAI{ERE
%12, BRATIERMH

we 2¥ 4 B/ME BAE BAr
fhcLk B AHB I 445 0 96MHz
feeLki P EE APB1 I 5% 0 fhcLk MHz
feeLke P& APB2 A £ R 0 frcLk
Vbp FRAE TAER & 2.0 5.5 Y,
Pp T, = 85°C mw
T, T, BRI HRFERL -40 85 .
KT HFEH @ -40 105
T, ghime -40 105 °C

1. BVUET AR YRR Vpp 1 Vppa HEH .
2. R Ty 8L, RET) A TS W15 5.1), W RVFE SR pp £0H .

53.2 LFHMEENNITESY
TRPE I BHORE— M TSR TR H

& 13. LMK TIERE

ne 5% Py BOME | BOKE |
t Vvop ETHER T, = 25°C ! ® SV
P Vypp ek AT 500 - W

5.3.3 NS MmEBREHEREE
TR RIS EORIE R 1250 H FFFESEE A Voo GEHHLE TR .
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*® 14, NERE LA HIR R

e M A BAME | RAE | &EXE -0
PLS[3: 0]=0000( I F#F) 1.8 \Y,

PLS[3: 0]=0000( F F4ift) 1.7 v

PLS[3: 0]=0001( -7}t 2.1 v

PLS[3: 0]=0001(F F4ift) 2.0 v

PLS[3: 0]=0010(_LF#F) 24 \Y,

PLS[3: 0]=0010( T F£#T) 2.3 \Y,

PLS[3: 0]=0011(}-TH) 2.7 v

PLS[3: 0]=0011( F ) 26 v

PLS[3: 0]=0100( I-7}iit) 3.0 Vv

PLS[3: 0]=0100( | [#%#T) 29 \Y

CIE TV iH]EEVER PLS[3: 0]=0101(LF+#%) 3.3 Y

Vevp o N 45 ) F P PLS[3: 0]=0101(TFF%#) 3.2 \Y
iR PLS[3: 0]=0110( |- TH) 36 v

PLS[3: 0]=0110( F ) 35 Vv

PLS[3: 0]=0111(LF¥#) 3.9 \Y

PLS[3: 0]=0111("F &) 3.8 \Y

PLS[3: 0]=1000( -7}t 42 v

PLS[3: 0]=1000(F F4ift) 4.1 v

PLS[3: 0]=1001( -7}t 45 Vv

PLS[3: 0]=1001(F 4t} 44 v

PLS[3: 0]=1010(_hF#%) 4.8 \Y,

PLS[3: 0]=1010(F F4ift) 47 v

Vpor/pDR A A A e 1 1.65 \
TrstTEMPO S ALFFELIN [A] 27 ms

1. mgct R, A4 .
Er SSRGS S A AR LR PR AR — KA AR

5.3.4 {tEERERYE

FELRL RE 2 A S MR D 2 4 B TS A, XM S A PR 2503 TAEFLI . FRBRELE . 1/O 2]
BRI P BB B . TSR . 1O BIRB R % . TR e AR R 2 i B B DL
TR,

AT T B TR T R TR B, AR e PT — ZRS  H AR

R H#E

T B A0 T 51 2% A

« FTA 1O 5 #EAL T NBE R, FEER S — NS P E—Vpp 31 Vs (L 113).

o FTA BISMEARAL T oS AIIRAS,  BRARSRESI U -

o INAEAZAE RS U7 i B TR) T EE B faork IS (0 ~ 24 MHz B2 0 NSRRI, 24 ~ 48
MHz B 1 ANSERFJE I, 48 ~ 72 MHz 124 2 MER5 I, 72~ 96 MHz B4 3 M54y
JE ).
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o FRATUHIhEETT G . MIF A AMAERT: facik = frekn = frorka o

Er ARA TR e AR R B IS A S RS M ATIRE .

#* 15. FHMEIER T BB SRR RIERE V@

i)
i B¥ b A By
-40°C 25°C 85°C
| RN H AR HL I PWR->CR[0] 1% & Jy 1 1.5 5.2 55.9 A
n
” FELBLA T RO BERY it IWDG 4bF 4k 5 0.5 0.5 5.1

1. HZREIFEEH, AEAE PN, 10 RE LA
2. KRSy 3.3V I 1G5,

AR R
MCU 4b T F ik 4 {4 T

« FTH IO SR T AR, JFEEE— DS ET E—Vpp 8 Vss(L 7).

o« A RSN TR IR, BRARRS 3 BB

o INAFAFAt 3 00 U5 RIS (R R 2 faork HIAIR (0 ~ 24 MHz 4 0 MEEFFRE, 24 ~ 48
MHz i} H 1 AN, 48 ~ 72 MHz By 2 ANEF5 A HE, 72~ 96 MHz B iy 3 AM251F

JEH#A) .
s BATWIhEE R . MR ML : facik = feerkt = freLkoo

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

* 16. BITHEA THHRRERIAEFRE, BELERBIATBAEHET VOOWO

Frin= iR P a3 frcik BERBpTH /B KPSt E: XA

-40°C 25°C 85°C -40°C 25°C 85°C
96MHz | 28.70 29.20 29.70 13.60 13.50 13.70

MBI e | 72MHz | 21.70 22.10 22.40 10.40 10.20 10.40

48MHz 15.70 16.00 16.30 8.37 8.07 8.24

24MHz 9.50 9.70 9.91 5.29 4.95 5.09

BATEAT Y 8MHz 5.19 5.30 5.42 3.10 2.67 2.75

oo R HL7 4MHz 413 4.22 4.32 2.58 2.13 2.21 mA

2MHz 3.62 3.69 3.78 2.32 1.86 1.93

1MHz 3.36 3.43 3.51 2.21 1.73 1.79

500K 3.23 3.29 3.38 2.14 1.67 1.73

125K 3.13 3.20 3.28 2.09 1.62 1.68

1. B 110 51 R T ABES, Vpp BX Vss FONERSAE (Jo7ER)
2. PR AL T-25 IRES, A B B B B 4

3. FLASH V[ i [ 455 5 FH 7 2 G L

4. fEALR RN 3.3V IS 2

5. HCLK #iiZ/NT- 8MHz ), R &l #ih HSI 43 45 2
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Frincg iR M fucLx (ERBATH I8 KHFTHA L XA
-40°C 25°C 85°C -40°C 25°C 85°C
96MHz 23.00 23.40 23.80 7.90 7.58 7.71
72MHz 17.50 17.90 18.20 6.29 5.96 6.07 mA
48MHz 12.10 12.30 12.50 4.72 4.33 4.42
24MHz 7.64 7.79 7.94 3.46 3.04 3.1
BATHRI T 8MHz 4.58 4.66 4.77 2.48 2.03 2.09
Ipp PR B
Az 4MHz 3.83 3.90 4.00 2.28 1.82 1.87
2MHz 3.47 3.53 3.62 217 1.71 1.76
1MHz 3.28 3.35 343 2.1 1.65 1.71
500K 3.19 3.26 3.34 2.10 1.63 1.68
125K 3.13 3.19 3.27 2.08 1.61 1.66

o~ N =

R ESMS LR HFE
PO ELAMIE R R E 5 T2 18, MCU 19 T AR 1401 F

« AR 1O S T AR, JREES— DS E—Vpp 8 Vss(L57HK).
o FTA IIANRHERAL TR PPIRAS, BRARRE U
o g5 BB R B I T B F T AR TH RS
— KU F i A b
- RIFJA — AL B
o PREGIR A Vpp SRS SRR TR 12,

#* 18. AEIMRHIERIERE (D

BT 110 51 R AL T AR, Vpp 88 Vss FNESE (LK)
BB WM ERAL T 25 RES A WA U0 IR B4t
FLASH 5 il isf 6] 755 FH P G &
AL TRy 3.3V IS

HCLK #iZ /T 8MHz i, REuh %4 HSI 40551153 3

WE 25 °C BHAg YA BN 25 °C B A8 My
BiTh#s BiTh#E
GPIOD 0.12 TIM14 0.35
GPIOC 0.13 TIM16 0.38
GPIOB 0.12 APB2 TIM17 0.43
AHB GPIOA 0.15 COMP 0.20
CRC 0.20
DMA 0.36 SPI2 1.03
mA mA
HWDIV 0.28 UART2 0.77
DBG 0.04 12C1 1.19
ADC1 0.28 TIM2 0.97
APB1
TIM1 1.28 TIM3 0.70
APB2
SPI 0.97 PWR 0.23
SYSCFG 0.09 WWDG 0.09
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WES B 25°C Wit Bpr WES 25 °C BHI B4
by o3 pishriy o3
UART1 0.78 Y 1.64
1. fucLk = 96MHz, HSI /£y PLL B
5.3.5 SMEBETHRRITE
*E&W#ﬁ%ﬁ#ﬂﬁ%‘ﬁ&l\*ﬂfﬁ}ﬁﬂa‘%
TR RS ERAE AN R R B SN B RIS, PRI FE A AL o R R S
TAEZAF
< 19. EIRIMNEBA PR SRR
#"e 3% &4 B/AME WARE BRE B
fhisE_ext P AR kAR D 8 32 MHz
Vhsen OSC_IN N\ 5| sy B ~F i 0.7Vpp Vip \Y
VHsEL OSC_IN F A 5| MG HLF HL R Vs 0.3Vpp \Y
A OSC_IN el i B jiay 15 ns
Cingiise) OSC_IN FyAFHL O 5 pF
DuCy sk i 50 %
1. HTHRIUE, AFEAE= .
Sk B MR R %R = A AURIR MR A PR
NEERPL RS ORISR S BRI A, PR A A e H A
TAEA
# 20. {RIRSMNEBAR PR 1
p2=2 2% A BAME HRUE BRKXHE Bhr
fHSE_ext F P AR B A2 (O 16 32.768 1000 MHz
Vhsen OSC_IN #i N\ 5 JHl =y H T HL R 0.7Vpp Vbp \%
ViseL OSC_IN %A\ 5| &P HUE Vss 0.3Vpp Y
twmse) OSC_IN el i i jig O 450 ns
tuse) OSC_IN _EFHfgi ) @ 50 ns
trause) OSC_IN Bt ] @ 50 ns
Cintisey OSC_IN i Nzt 10 pF
DuCy sk B2 50 %
It OSC_IN % \ i LI Vss < Vin < Vpp -1 1 HA
1. HETHRIE, AR .
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VHSEH
90% \
| | | |
100/0 | | | | |
VHSEL [ | | | : | : |
t( 0] " _t(HSE) :I "tw(HSE) | 'tw(HSE)  §
L

I
fHSE_ext |OSC_IN ( S

E—— —

BRI b

& 1. SMNER SR AT iR Y 3 AR ]

VLSEH
90%

10%
VLSEL

~V

“+—» tw(LSE)

—

2
=
2]

m

2 ) fLSE_ext 0sc32_IN It
VAN R - T
S I I -

214366

12. SNERAR IR A SR ) 3 o e B

ER— R PR SRR 4 R SMRAS #

PSR B (HSE) 7T LU — A 2 ~ 24MHz 1 & Ph/V e AR B8 AR5 38 o A
WA (5 R IE TR R AR It O SRS TE 88 Sk 5 2 R T A B 0 45
o TERIAITR, R AR GUR A M GUR T RE S AR B 0TI, AR/ R SR R
BN ARSEI I ARSI VAN S8 (B0 B, RIS, W ARG

]
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% 21. HSE 2 ~ 24MHz #&5% 88451 (V@

p 3= ¥ %4 B/ME HRE BRAE By
fosc I 2.0V<Vpp<3.6V 2 8 12
- PR35 i A MHz
o 3.0V<Vpp<5.5V 8 16 24
Rr J B FELRE @) 510 kQ
SRR AT I fosc.py = 24M 60
ESR SFHE TRHYL Vop = 3.0V Q
CLiCrr @ ¥ 16pF
(CLiCrz A pF) fOSC_IN = 12M
150
\/I)I) =2.0V
fosc v = 24M
\/[)[) =2.0V
I, HSE X&) Bt 15 mA
ESR=30Q
CLiCL, @ N 20pF
Om PR A i 5 JA Bl 9 mA/N
tSU(HSE)(S) )ﬁij]ﬂif‘ I‘Eﬂ VDD %%%fﬁ% 3 ms

1. WEIRE BRI S8 B 1A P R IR AR G 2

HEZRE T, A4 hillat.

. X T Cry M1 Cra» VU R BTR AT ym N I T et () (SR8 D)5pF ~ 25pF 2 [A]

MRS Ay, JFRRIERT & 2R IR AR BB RS . T8 Cuy M Cry BAMRAZSHL ik
I I8 L Cuy Al Crp B ATAL G4 U A I S 5. fEIE$E C,y M Cpp 1, PCB
A MCU 51 A BTN %5 REAE A (AT DURHLIS AT 51 B 5 PCB AR ¥ L7 % 10pF Aiit).

- AR Re HLPEAEL,  REWS AT LU I S 28 SRR 552 N A8 I ™ A= 0 ) LR AR,

AR T 7 A B R A B AR A A T A (B, AR MCU 52 B 8 25 A
MRIRIEIS, BOH R EHERA SR R k.

tsumse) 72 E SIS, 2 WP B HSE JTanill e, B 218 2IF85E 1 8MHz 4k 3% Bt
6] X ANHUE AL — IR AER R AR 38 LIRS E], BT RE DR AR IS 5 A [ T 22
(AN

IR T RS
RS

J—‘ OSC_IN E fuse

| 8z
| iR

S R=510KQ Ry, =5100

860676

13. £/ 8MHz @& a8 A A

&R —A R PR SRR 4 R (RIRSMBAS 3
(MBI Bh (LSE) AT LIS — A 32.768KHz 111 U/ Wi 22185 i B b L 5 8 72 .
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T ETES G BT N R R R AN e AR R, I SR ARV 3 B 1 2
Fo TENFH, BRI A LU W] REHL ST IR AR 0 S I, DAVRCINGY HY 2R RS
BN AFE IS ). A G AR RIS IRAF I TEAN 4 (IR . B8, HSRESE), T & WOAH RL AR
J R (PR I LR 0 0 A TR A A AT I R P TR R

R AT Cuy AT Cry, BEUE R B0 SpF~15pF Z Al & LA 8%, RBP4 %
RIBARBOERAS . B Cry M Cry A MRS MAHlE i@ L Cry Ml Cro HIHRAT
HEL NN BENSH 1B CL B FaiT5: CL=CrLi XxCra/(CpLi + Cr2) + Cyray
HorA Cypay 251 I HLZE A PCB 5L PCB A HLZY, BISLAME R AT 2pF~7pF 2
o B N TEEREE Cuy M Cro MR AME (15pF), SR 7% CL < 7TpF
B PRES, ANREAEFH 72k i 12.5pF [isHRES . flhn: aniRikst 17— Mgk Cu =
6pF HJiE R a5 I H. Cyray = 2pF, N Cry = Cy, = 8pF.

% 22. LSE #5524 (fLsg=32.768KHz))

HE 2H %5 &/ME HARE =AM BAhL
Om PR A 5 78 uANV
tsuaise)? J& Bl ] Rs = 30kQ 3 S
1. BZGEETEAE, AEAFZPIR.
2. tsuwsg) /2 A BNNTE], ML RE LSE FFaRMIE, B 21525208 1 8MHz k71X By
) o IXANEE AL —NFRAER SRR RS LI EAF B, & nT R S A 38 7 (A [ i A2
K
LT A
A RA
a [ R 0SC32_IN D fLse
// ) l \ Jit 2%
— 32.768KHz Re | i
1 ;IR =
=\ Il
N || 7 \_'_1 0SC32_OuT
\Clz
14. 1 32.768KHz SixE LRI A
5.3.6 AEBATEERFE
R A BRI SRR A R AR A B R A Sl AR SRR R A B .
BN (HSI) #5558
# 23. HSI #57=84 V@
Vi 2 %4 B/ME HRE BAE Bfr
fast A 48 MHz
ACCpyg HSI 3% 2% (kS B2 Ta=25 -1 1 %
tsuasy HSI $%3% %5 J& i 18] 12 16 us
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e 28 1 B/ME HRUE BAE Bfr

Ippst HSI R 23 Th#E 328 HA

1. VDD = 3.3V, Bf%ﬂlE%%Uﬁﬁ‘ﬂo
2. HETHRIE, AEA AR

{KERER (LSI) #R%HeE
< 24. LS| 558451 OV
%e 2 A BAME HRIE BXE Hufr
fLa® SIES 40 KHz
tsuesn® LSI #13% # )i 1 ] 85 Hs
Ippsy™ LS| 4R 4 Th#E 1 1.4 HA

1. Vpp = 3.3V, Ta =-40°C~ 85°C, &3R4,
2. MEGEAETHEEE, AAELE R,
3. HAHRIE, AEA PR .

METhFEAR R RE R R E)
I H ORI ] 2 7E Y R HST (BRI B AR . TR (8 P e 24
F B T 2

o (EHLEA U BRI R 4
o BEEMRABII: B YRR R N M IRASE S £ Y 0 o
JITA PRI 18] A FH PS5 P A v F P R J ) AR 2 AR A 2

% 25. {RINFEAR A B R EZRT (8]

Eiine2 25 %1 WAE | B
twusLeep'" N I A X o T HSI Jy RGeS o 2.7 ps
twustop'" PEALBLAARE HSI A R G4k 55 us

(FERALFIBATIRE)
PNEZIIR S ,
twustor'" HSI A &R G Bh 7.7 us
(AR b TR IDIFERE)
twustosy"" AR 2 PWR->CR[15:14]=0x00 498 us
twustosy MRS 2 b i PWR->CR[15:14]=0x01 430 us
twustoy""” AR ARE 2o et PWR->CR[15:14]=0x02 390 us
twustosy PREVIR S PWR->CR[15:14]=0x03 318 us

1. PRI A P05 A MR 2 AT 46 25 P RE PP R — SR 4R 2

5.3.7 PLL %%
TR B2 BRI A e E AT A I ) AR S A R AR 2.
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%< 26. PLL 4514 @

%e ¥ B/ME BRI BAHE ¥4
- PLL B g @ 4 24 MHz

- PLL i N B4 25 L 40 60 %
foLL_out PLL &350 I b 40 100 MHz
trock PLL #AH ] 100 us

1. HRERIE, R,
2. HELEBMERMIOEMAR, WIS PLL AR R foy our AT RV

Mo
5.3.8 FHFfiEsRiFie
NEFIERS
< 27. NFEHESRHE
%e e 2 & B/ME HEUE BKE By
torog 16 7 gmFER (8] 24 us
terasE UL (1024 F77) #E R[] 4 5 ms
tme B BRI ] 20 40 ms
B 4 mA
Ipp it B ERLAL HRi 7 mA
BRI 2 mA
#* 28. NERESRSHFEIRREHR O
%e M &1 B/ME HWRE BRAE L:<X v
it (BE
NEND 20 T
KH)
BRI AT
tRET BE TA = 25°C 100

1. HEREIHER W, AR I,

5.3.9 EMC $§i%

OB B TE 72 B 2545 AR AT BRI

BT AT SRR A LR S R Y 12

TERIEGHEAT EMC IPRRILAL, RAE SR S IR BT SAT 1 o ZERE 2 A5 I
EMC il 15 11 P 2 PR ALEL PRI 3 P A %«

Rk, 2SR PO BPESEAT EMC HRAL, JEEAT 5 EMC A MIMER .

MEZN

R AR TR A SRR BB, s

« BEBERIORE 45
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. ARG
o KBEHCRBERIR (P 25 07 525 o)

WIERTRYIA LS

TR 23 LI 52 (A SRRV FF VSRR, 7 DU A THI7E NRST L3I A—4
M HE T B PE 9 31 AL N — R 1 PR Pl T T S T

TEHEAT ESD YRR, T LLJEER S FH R 1 R BB RENAE RS b, AR 2 4 E e
M7 A 53 A B DA L A R R R

5.3.10 fxI|mAE (B SBURM)

HT AR (ESD, LU), A FHE 2 (0BT, Xt 147 90 B Tt A U & 11
P A T P

FRE ISR (ESD)

B L, (—ANIE B SR 5 IR — b 5 — A S B Bty W6 0 80 7 R 0 BT A 5
FEM /NG5 B S AR AIE (B 4 x (n + 1) HLe ). AR 4 JEDEC
JS-001-2017/JS-002-2018 Frift.

BRSe

N T VPR BIERE, TEELE 6 MR T 2 AN EAMO B S BINIK
o NEAHIEGIE, SEALE IR i pt g .

o FEREANMEAN . FH AT ECE R VO g1 .

XAMMIRFF 4 EIAIJESD78E 4 % H Bk AR bR o

s M %4 BAE i-A
) N Ta = 25°C, %4 JEDEC
VEespmsm) P BT R PR ()\ﬁﬁ%ﬂ) +8000
JS-001-2017 v
‘ o Ta = 25°C, %4 JEDEC
VEspcom) P LT LR (78 PR IS A AR +2000
JS-002-2018
Iy #4415 (Latch-up current) T, =25°C, #& JESD78E +100 mA

7 30. /0 Bp7SHHiE

5.3.11 1/0 swO%F%E

18 RN 1 A e

BRAERE AU, T RIS HOR IR 100 %N =R R Fram 110 s H#S 2 A
CMOS.

K SH A B/ME HAE BAE XA
2.5V< VDD <
Vi PN iR AT 0.3*Vpp \%
5.5V
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inci <8 FH B/ME BRE BAE Bfr
. 2.5V< VDD <
Vi COUNETR ViR 0.7*Vpp %
5.5V
2.5V< VDD <
Viy /O JT 2 5 Ak 7 4 PR IR iy (0 5 5y 0.1*Vpp Y
2.5V< VDD <
kg IR HLIR @ -1 1 pA
5.5V
2.5V< VDD <
Rey 59 R SE R R @ 10 50 kQ
5.5V
2.5V< VDD <
Rep 55 MR AR © 10 100 kQ
5.5V
2.5V< VDD <
Cro 11O 5l IR FL 25 10 pF
5.5V

1. B AR AT ISP IRR i L . HZR ST, ANEAE P il
2. GORAEARAR 5] AT S e L (RIE DU JRS PR AT R e T B KA
3. LRIATT A HIFHZ MOS HiFH.

HMHIERD R

GPIOGHE FH i N\ M H vy 1) AT LA e sl 223k £20mA L.

EH PRI, 1O JEFEH 0 U ERAIE IX Sl B AN RE B L 5. 275 45 H A 448 %) B K A0 e i

s FTA 1/0 5 A M Vpp BB HIR A, ik MCU 7E Vpp F3RE & KIE 1T, A
REEI 45 F KAUEME Ivpp -

o FTA 11O ¥ R I Vs EVR AR SAT, Ik MCU fE Vs i i KB /T H
Wit ARSI 4 B RBUE M lvss o

Wi
BRAPRETIBET, AU B0 AR BEE FEA Vop SRR &% 1200 4 HI AT
B, BTATIG /O 3 LIS HA CMOS 1.
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SPEED[1: 0] s 28 M B/ME HRIE BAE L: VA

VoL AR L ol = 6BmA 0.60 \%
Vou far o o= P LR Vpp = 3.3V 2.80 A%

11 VoL i AP L R llol = 8mA 0.60 \Y%
Vou i HA vy R LR Vpp = 3.3V 2.60 \Y%
VoL SR ol = 20mA 1.20 %
Vou i H e EL T L Vpp = 3.3V 1.60 \%
VoL iy A B P L R lliol = 6BmA 0.40 \%
Vou v S LR Vpp = 3.3V 2.80 \Y%

10 VoL AR L llol = 8mA 0.40 \%
Vou iy o = P EL R Vpp = 3.3V 2.80 A%
VoL i AP L R ol = 20mA 0.80 \Y%
Vou B H v LS LR Vpp = 3.3V 2.40 \Y
VoL Einf k(=R =N lhol = 6mA 0.40 \%
Von i = P L Vpp = 3.3V 2.80 A\

o1 VoL iy A P L R llol = 8mA 0.40 \%
Vou e v S LR Vpp = 3.3V 2.80 \Y%
VoL ik (= =20 ol = 20mA 0.60 \%
Vou it o P LR Vip = 3.3V 2.40 A%
1. BRSPS, AEA .
MO\ 3R

i N\t SRR R SCRNEUEL 70 U 1 1613 3245 .
FrARRE AR, 2 3241 Hh 2 B i ARSI L AN e B R 2R 10 25 AH IR A 21
& 32. MINIH AR (O

SPEED[1: 0] i) e 21 %4 B/ME HWRUE BAE L
i SR IKETR
tf 6.2 ns
11 T B[R]
i B
N A mi%?ﬁ’] G, =50pF, . .
SR IKETR
tf 4.2 ns
10 T B TR]
L SRR |
tr 3.9 ns
L FA ]
i 2T
tf 3.6 ns
01 T B ]
L AN R 0]
tr 3.7 ns
T ]

1. 1/O %y IR E P LU SPEED[1: 0] L& . & WA FZ% FMh A % GPIO ¥ [
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He B w5 A7 2 1 o
2. WIBHRIE, AR .

90% 10%

Al H A

HAESOPF  tr (10)out le— e—i tf (I0)out
| | |

e T >

R ((tr + tf) < 2/3)T, FFH 52 EL /2 (45 ~ 55%)
A NS0pFIT, IR B ORI

868304

15. MINHIH ST RAFIEE X

5.3.12 NRST 3| B4
NRST 7| s N\ IKZ# ] CMOS T2, s T AN REEWiTFI FR fH, Rpy.
BRAERE B, TR B SRR A ER IR B A Vi LB R &2 1200 5% I B 75

|,
% 33. NRST 3Bt
e ¥ 3G B/ME HRUE BAE Hfr

Viarsn" NRST i A\ I B 7 L -0.3 0.3*Vpp v

Viowrsn'"” NRST #i A\ i HLF HL 0.7*Vpp 5.5

NRST Jita 25 i A 2% R 3R
Vhys(NRST) " 0.1*Vpp A%
{itr

Rpy 59 BRI SR @ Vin = Vss 22 100 kQ
Vearst P NRST % A JE7E 3 ik 1000 ns
Vnrarsn' " NRST % A AE 3 fik 4000 ns

1. BB RIE, ALl
2. s 2 MOS HiFH.
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SEiS=EDs

>

N . m ————
9#%%4&%&% ,f’— VoD ~‘\\ \VbD
td
I/ \\\\
100kQ \NRST? Reu
\ vy o
[ : C Vi
N: —  1uF ’l'
L I /
\\- - ,,
\\s ’,/’

(& 16. EiLH NRST 3| BRI
1. BRI RN T PR R AL

2. HA R AURIE NRST 5| I B RIS T- 58 337 41 H 5K ViLawrsy BA T, A MCU

AREREIR AL

5.3.13 TIM ER284F1¢
TRINE S HH BHRIE

A RSN B R DI RE SR it LA SR SRR Bl . PWM Sttt ) (4 PETETS,

HNT6.3.11,

7 34. TIMxD $5i%

Finc B¥ %4 B/ME BANE Bhr
. TR, 1 trivxcLk
tresctivy SE I} 255 53 RN (7] , C28MHz 208 s
TIMxCLK = .
¢ CH1 & CH4 115 5 28 4Pt 0 frivxcLi 2 MHz
= b FrinxcLk=48MHzZ 0 24
- 16
Restv TE B 48 73 PER ; —48MH2 32 A
TIMxCLK ™
¢ RS T NIRRT, 16 07 1 65536 trivxcLx
COUNTER
TR I e B 40 frimxcLx=48MHz 0.0208 1365 uS
65536 x65536 trivix
buax_count BRI AL f =48MHz 89.4 TIMSCLK
TIMxCLK = .
1. TIMx & —MEH AR
5.3.14 &5 ﬁ (I
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12C
ErAREm U R, 2 351 S BRI ETIR L, focLk) SURAT Vpp S HLHUBAT &R 121
AR

12C ¥z A7 EhadE 12C ISR, (HHE W FIRE|: SDA fl SCL A2 ‘H WIHIRSIH, 4
fic B AR H R, 765 AT Vpp Z 1 PMOS &4 5< ], (HASRIELE

12C #Z DS T3 35, BRI AN E HIhae 5 | (SDA 1 SCL) MHrEER, S/

1 5.3.11.
% 35. 12C #EO%M
- - FRYE 12C O i 12C¢ @ g
B/ME BRE B/ME BAE

twscL) SCL I $i A [a] 8*tpcrk 8" tpcrk us
tw(SCLH) SCL I e i 1] 6*tpcLi 6*tpcLi us
taucspa) SDA % 37 [A] 2*tperk 2*tperk ns
thspa SDA ¥ (R KRN 8] 0® o® 875 ns
tispa) tispL) SDA F1 SCL L FFHfa] 1000 300 ns
tispa) tispr) SDA A1 SCL T B [a] 300 300 ns
thesTa) FEUR S A AR R T 1] 8"tperk 8"tpcrk us
taucsta) HE IR S ) 6*tpeLk 6*trcrk s
tusto) 15 1 2% A ST (] 6*tpcrk 6*tpcrk us
tusTosTa) PR TR S*tpcrk 5*tpeLk us

6] (kA
(o 5% IRV ENS ks 47 1.2 400 pF

1. HBTHERIE, ATEA =il

2. NILFRHEREN 12C B KIE, fpoiky BAUKT 3MHz. NIAFPREE S 12C HH K
A, fpeLk) BAUKT 12MHz.

3. WRAZRFIK SCL 55 A AP a], ) 3 55 3 2 T 46 25 14 1 S K LR RIS [

4. N T EE SCL TR AR LHIIXIH, 75 MCU W ZifE SDA {55 L% /> 300nS
(PR T8 o
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VoD
| ot
4.7KQ
10
vAvAvaAvA {] SDA
12Ci= 28 '{ 1
WA [:I SCL
E’EB’J?HZ“/MCF
il A N
| - - tsu(STA) & ﬂ‘ﬁn%ﬁﬁ
w {
tf(SDA) >« > atr(son) >H<tsu(SDA) } M « > tauSTASTO
‘ ‘ ! 1EZ%AF : : !
| |
<« th(sTA) w<—>‘tw(sc+<m N—‘H—th(SDA) | |
| | ! ‘ R |
| |
tw(SCKHm—»: triscy »q P« } tf(scK —»—-tsu(STO)

17. 12C B R FFNER K O

1. MESKET CMOS HF: 0.3Vpp 1 0.7Vppe

SPI O

BrARE BRI, 2 3651 S BUR M PR B L, focLk SFAT Vpp i HLHUEAT &R 121
AR

HRE N H S RS (NSS. SCK. MOSI. MISO) HIRHEER, 20/ 5.3.11.

% 36. SPI 434 @

s 2% 4 BAME BKE BAhr
fsek 1teiscx) SPI B AR ERER 24 MHz
fsex Mescx) SPI 4R AR 12 MHz

tisck) SPI i | T [A] fE % C=15pF ns

trscio SPI I b T B i) f#HE%: C=15pF ns
taunss) NSS & it (] MR 1TpeLk ns
thovss)@ NSS ¥R [A] MAE 2Tpcrx ns
tuscxn SCK it ] tuscrn-6 | tscron-b ns
twscxn)® SCK IR [8] tascio28 | tusci2-6 ns
twon® RN i 1] FEB, o= 48MHz, 12 ns
TR EL = 2 FE s
touesn® HoH 4 N T ST I ] AR 5 ns
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st B *AF B/ME BAME BAP
th(Ml)(z) 5 ) I*ﬁﬁ’ fPCLK= 48MHz, 0
R PRFFE T B BN = 2 B
thsp® M 6
tysoM® M (FEREIAHT 2 J5) 34
B H A S 1) A R
tyiso)® MAE (FRELT 2 )5) 13
AR
thovo)® F i A A5 1] FR (FRELIE 2 )G) -0.6 2
1. HZGEEEAE, AEAFZ PR
2. B/MERRIRS) BN ], B R R s IE B SR AS R B B R 1]
3. B/ MER IR I I /N ], B K E R N 28 B T v BELAS 1 B K [R]

NSS input\ f

tSUNSS) ¢ - teiscK) | ] thNsS) - : 3
8— CPOL =0 ‘ t { : I | : | ‘
= twisckH) ) ‘ | g ! |
& |cPHA=0 twiscky) ] | | I | ‘
& |CPOL =1 —\— / /—\— h
: o tv(sO)+—» th;s:) L T tesen) ﬁis(SO)
taso) «¥—» | ! ‘ o tfsck) |
MISO I N i - | :
OUTPUT { ' MSBOUT A B_IT6 out LSB OUT >_
tsu(sly -

mgﬁl'l' ><><><><><><>O<i MSB IN ><*BI:I:1 IN >< LSBIN W

18. SPI FfFF[El-A =3 F0 CPHA =0
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NSS input ) /lﬁ

tsu(nss) ;_, «——tc(scK) —»| th(nss) | >

: | | | !

CPHA=1 j '\—/—\L ﬂ |
CPOL=0— | [ i

! 1 tvsay, el tdis(so) )

taso) —»——wu— [ th(so) -a—: a1 .

N - 1
T 4<}< MSB OUT >< BIT6 OUT >< LSB OUT >7
g -

vost 0000 wsew ?X s e (T

19. SPI Bt FE-MIERF1 CPHA = 10D

1. MESKET CMOS HF: 0.3Vpp 1 0.7Vppe

www.mm32mcu.com 48/63


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

RS

DS_MM32SPIN06x_Ver1.09

High

NSS input

CPHA =0 " ‘ )
|
coL =0 V1 N N \
|
|

|
|
- I | |
Ez} | | | | |
3 | | | | P!
8 ' ! | ! B
& CPHA =0 N Y/ N % N /
CPOL = 1 o | \ | o
I I
| | | | | | |
| | | | | | ‘
CPHA = 1 N ‘ﬂ | N
|
=< | CcPOL =0 ! ! | — A
a o I | I I |
© [ I | I I
N | | _ o
O | CPHA =1 |/ \—/
n | | { |
CPOL = 1 | \ |

tr (SCK
Hr( )

|
|
‘ tf (SCK)
|
MISO ! | -
INPUT W , MSBIN >< BIT6 IN | LSB IN W
I -
|
|
|

|

|

|

|

T {
<+ th(M|>+]

|

|

MOSI
MSB OUT LSB OUT
OUTPUT ; >< Bm,OUT ‘ ><
tv(MO) 4P th(MO ya»

20. SPI BtFF[E-E&ER O

1. M E A% E T CMOS H-F: 0.3Vpp A1 0.7Vppe

5.3.15 CAN(#4I88 B/ ML) 0
ot N b 2 ThBE S| (CAN_TX Al CAN_RX) (45t , 2 0L/ 5.3.1175.

5.3.16 12 {if ADC #¥14&
BraAERe ], N RIS GR 1200 5% ARG L . fpouke M Vppa L

GERERY S E2R
% 37. ADC 45

e ¥ M BME BARUE BAE Bfr

Vopa At L L 2.5 3.3 5.5 V
fapc® ADC B g2 16 MHz
fg® PR 1 MHz
o fapc = 15MHz 937.5 KHz
frric™ AN it R AR 16 Mo
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#e 28 *F RAME HRUE = IN-k Bfr
Van® e R O 0 Vbp \%
Ran" VAN TRANEE T Z A1 gk 38 kQ
Rapc™" KAEFF IS HLBH 15 kQ
e | MR o .

7%

0 . fapc = 16MHz 0.21-26 12548_351 1/:; C
o AR i ] fapc = 16MHz 1 15.8125 us

' (BL3E TR R ) 15 ~ 253 (RFAE ty- FHIEIT 12.5) 1/fapc

1. BEEE TR ERIE, AR
2. HWTHRIE, AEAEFEHINR.
3. fEZARIIF= Y, Vrery £ RERES] Vopas Vrer- 1ENIEES] Vssa o

Ts

-R
Sfapc X Capc X In(2N+?) Ape

Ry <

ERAK (A1) AT o€ BRHAMRILT, R ZR LI/ 1/4 LSB. Hrf N = 12(%
N 12 L)

% 38. fapc=15MHz"" BHEY R K Ran

Ts(R#H) ts(us) BK Ran (kQ)
2.5 0.156 0.1
8.5 0.531 4.0
14.5 0.906 7.8
29.5 1.844 17.5
42.5 2.656 25.9
56.5 3.531 34.9
725 4.531 45.2
240.5 15.031 153.4

1. BB RIE, AEAEP Rl
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%e ¥ WA HAUE BAE ;XA
Resolution g I & 12 BIT
ET CERIRE 3.4/2.3
EO PFe iR 2z focLke = 24MHz, 2.5
EG WAT iR fapc = 12MHz,R v < 0.1KQ, 3.7 LSB
ED W R Vipa = 3.3V, T, =25°C 1/-1
EL R Ltk iR 1.8/-3

1. ADC ¥ 5 R IAE NI R &R 75 S0k G A AR (TR v PSS A0 N 51 B3 N e 1) v
Wi, BRI RE 2 B MO PG 5y — MR 5| B IEAEREAT I AR A 2 . BIAE T A
AR S IR N B bR AR DL S B, (51 RS R 2 TA]) 3G —A R R .
WERIE M PEN R, REA T/ 5.3. 1294 M Ingeny A1 Zhaeny TEREIZ A, 65

= VA
2

2. M%E

i ADC ¥ % .
PPAGARAE, ANTEAE = Hl .
ET = SURIHBRZE . SZBRAFEARAL f b 25 a] ) 5 KA S o

EO = A2 iR % 2 UK SERRIFHA S — B AR L 4 8] £ 25 -
EG = HaiiR 7 )i RERAR R AN B Ja — IR S B 00 1) 1 i 25
ED = flor £ thiR 22 SCBw i R ER AR 18] f 5 K0 5 o
EL = BRI IR ZE : A Ao SE B B 40 iy sl A D24 1) FE) e KA 15

KAEANORFFADCH: e 3%
MﬁAIA':l(l) Al NX!"\ Rumum 124?‘
YWy LJ YWy igj:ﬁ%ﬁ
Cparasitic® B
[ canc®
AR LAY

21. (£ ADC B BIF)EIEE

1. 5% Rains Rape 1 Cape MEUE, S W& 39.
2. Cpunsitic #o78 PCB(5 /4R PCB Afi J& i EAHC) S48 Liar A gy (K& 7pF). &
j(% Cparasitic ﬁ’fﬁjg’i}%,f&%fﬁﬂgi{é%g’ ﬁiﬁ?j%ﬂ/‘]ﬁ?f%?)&d\ fADC°
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PCB #&it#il
YR A 22 R AT T R RE . TR 10 nF S DR EN A, BAIMIZR A fE 5
i MCU & Fro
Vopa
|| Vooa
1uF//10nF
T 1] Vesa

22. B ERMSE RIREFBLEE

5.3.17 BE AR
% 40. BEERBEM OG

i) 2% BAME BARUE BRE LA
T Vsense AR T0 B B2 15 °C
Avg_Slope” PRI 4.571 4.801 5.984 mV/°C
Vs {E£ 25 °C if [ ADC RAHME Offset®
toar > ST [A] 10 us
Ts_emp™? M UR RS, ADC SRAEHRT [H] 10 us

HEZRE T ORIE, A4 P,

MBI ARAE, AEAE il

B R PSRRI 18] T DA R 2 R Pl o 22 OB D€
Vpp = 3.3V,

o~ wh =

Ox1FFFF7F6 1k 12 fiith, value /& ADC (1) 25 R4 ¥R

5.3.18 EtEsRiste
=41, LIRSS

A0 TS_adc = 25 + (value*Vppa-offset*3300)/(4096*Avg_Slope), offset it % T

e ¥ FEREE B/ME S AUE BAE Bfr

HYST IR 00 0 mV

HYST IR 01 15 mV
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%e 2% FHHLE B/ME BRYE BARE E: XA
HYST IR 10 30 mV
HYST IR Vi 1 90 mV

OFFSET R HE 00 0.091 0.213 0.358 mV
OFFSET KA B 01 3.23 7.51 12.08 mV
OFFSET KA L 10 9.79 15 20.8 mV
OFFSET KA HLE 11 34.25 47.4 62.22 mV
DELAY® TERRIE 00 80 ns
DELAY® 5 75 FiE R 01 51 ns
DELAY® TERRIE S 10 26 ns
DELAY® FEABAE IS 1 9 ns
;@ TAE IR 00 45 uA
,@® AR IR E 01 4.4 uA
;@ TAEHFRISE 10 4.4 uA
;@ AR IR E 11 4.4 uA
1. Hth L 50% 5% NEHEE R IN 1) 22
2. MHFEHIAME, TAEHR.
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S ETE)

6.1 ¥ LQFP64

D1 A2

A3

o BTM E—MARK
= 2-¢1.80£0.10
— DEPTH

TOP E-MARK

£l

EH12-91.80£0.10 0.10%

0.58BSC U
HHHHHHHWH -
/ e
I —
0.70£0.05 E
E L T
0.05 DEPTH E
INDEX 91.20+0.10 —
i 0.20%0.10! DEPTH
il 1
b

. 0.25BSC

—~
—
N

~

331541

23. LQFP64, 64 BMEEIE S RFEE %R

1. BIARALIR L2 .
2. RFAINE K,
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% 42. LQFP64 R~TiiBA

we =X
BME HAE BAE
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 0.117 0.127 0.137
D 11.95 12.00 12.05
D1 9.90 10.00 10.10
E 11.95 12.00 12.05
E1 9.90 10.00 10.10
e 0.40 0.50 0.60
11.09 11.13 11.17
0.53 - 0.70
L1 1.00REF
R1 0.15REF
R2 0.13REF
6 0° 3.5° 7°
01 11° 12° 13°
02 11° 12° 13°
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el bl {$0.08®

TITTTLELET Juiy
= = 5H\ 1S
T

b1

>
0.25BSC
70

. —WITH PLATING

—BASE META

_

(L)

24. LQFP48, 48 BMEEIE S R FEE £ E

1. BRI LG 20 .
2. RFAINE K,

% 43. LQFP48 R~TiiBA

w5 =R
B/ME HAUE BRE
A - - 1.60
A1 0.05 - 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.18 - 0.27
b1 0.17 0.20 0.23
c 0.13 - 0.18
cl 0.117 0.127 0.137
D 8.80 9.00 9.20
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w5 =K
B/ME HAUE BAE
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
E1 6.90 7.00 7.10
e 0.40 0.50 0.60
8.14 8.17 8.20
0.50 - 0.70
L1 1.00REF
R1 0.08 - -
R2 0.08 - 0.20
0.20 - -
] 0° 35° 7°
61 11° 12° 13°
62 11° 12° 13°
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6.3 i LQFP32

_ D A2
D1 - 0.61BSC
HHHHHHAHHA |
(. 1]
(- 11
(- 11
(- 11
(- W w T
(. 11
] 1]
PIN1 Eﬂ:@ S 5(\\ =%
PemEcTon D mHHEHEE._ |
KN bl [$10-20@]
b
0 2 (
N »“‘““‘““‘“‘“S, WITH PLATING
YV I I
ML S[om)

25. LQFP32, 32 BMEEIE S R FEE % E

1. BRI 22
2. RFAINE K,

% 44. LQFP32 R~TiBA

wg =X
B/ME HAUE BOCE
A - - 1.60
A1 0.05 - 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.33 - 0.42
b1 0.32 0.35 0.38
c 0.13 - 0.18
cl 0.117 0.127 0.137
D 8.80 9.00 9.20
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w5 =K
B/ME HAUE BAE
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
E1 6.90 7.00 7.10
e 0.70 0.80 0.90
8.14 8.17 8.20
0.50 - 0.70
L1 1.00REF
R1 0.08
R2 0.08 0.20
0.20
] 0° 35° 7°
01 11° 12° 13°
62 11° 12° 13°
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PIN 1 Identifier I L
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26. QFN32, 32 M RE Tl &I EIMNEF EE
1. BEAS R ) 22
2. RSFHAA=K,
< 45. QFN32 R~TitRB
~ 2K
ws B/ME BRI 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 5.00 510
E 4.90 5.00 5.10
D2 3.40 3.50 3.60
E2 3.40 3.50 3.60

www.mm32mcu.com

60/63



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

HRBM

DS_MM32SPIN06x_Ver1.09

w5 =K
B/ME BRI BAH
e 0.5
H 0.30REF
K 0.35REF
L 0.35 0.40 0.45
R 0.09
ci1 0.08
c2 0.08
N SIEEH =32
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I

MM32SPIN 0 5 N T

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

Package

P =LQFP
N =QFN
T =TSSOP

Pin count

S =64 Pins
48 Pins
32 Pins
20 Pins

F
T
w

27. MM32 Bl= 64
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