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1.1 ik

A= A = AR ARM® Cortex®-MO P I% 1) 32 fridzhiles, fem LAESUR A
96MHz, B EEAAAES, Fm MR A /O i O MANOGERE RSN R L. AP 2
A~ 12 f7ff) ADC. 5 MEEas . 4 NMEHCKE . 14> 16 MLE A @i 8. 1 > 32 frid A
B35, 3 /> 16 fIEEAER 48, 2 > 16 fim e 2. EaSRERaEZEN: 114 12C
B, 2> SPI #2041 2 4> UART #11.

AP RS TAEHR RN 2.0V ~ 5.5V, TAF IR H 5 -40°C ~ +85°C & M A A1-40°C
~+105°C ¥ . M4 i TAER IR UE M D FE R HL K

AP At LQFP64. LQFP48. QFN48. LQFR44.=LQFP32 fil TSSOP20 It 6 Fhfti
.

WRIEAR R 2, s E b AN A B AR A

XEEERANEACE, AR E S T 2R NS

o E LRSI FH 425 il

o ESFRIFERS

« PC k4N GPSF &

o TMERIF: mgafadshilee (PLC). ZAS4iss. T EIMLATHHX

o HR A WSRXTE. AR AOE RS RS L

1.2 (At

- WiZ5 R50
— 32 it ARM® Cortex®-MO0 4t FH 2% A %
— I LAEAZR AL 96MHz
— PR A 32 AR Ik g
— TEPERRI A (32Bit)
— MEMTF 7 (32Dit)
o« fEfER
- S 128K FA I INAE AR T A2 Gt 35
- ik 12K F75 SRAM
— Boot loader £ #: N Flash. 7E4k &4 FE (ISP)
o IR, SR YR
- 2.0V~ 55V fit
- b/ E AL (POR/PDR). A 4wFe HL & I 2% (PVD)
— AN 2 ~ 24MHz =i S AR 2%
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— WHREH ] R M) 48MHz = id R 4%
« (KTh#E
— BEAR. SHURRF ALK
o 2412 IR A, 1uS B E] (21X 16 DM IEIE)
- HAEH: 0 ~ Vppa
— SCRERFER [A] A7) 7 2 0 B
- 7 LIRS
- 7 L HRAR R
o 5 EEaE
o 4 NMBHBKHE
« 5314 DMA 8] 8%
— WHEANZ: Timer. UART. 12C. SPI #1 ADC
« 235 56 MIE 1/O i
— B 110 AT ABMR 2 16 A FMES Hh Ik
— BT b BT N BV (55
*: Vpp =5V
o PHIRBL
- BTHRLIHK (SWD)
o 23510 NER 2R
— 216 i 4 i A h e A, A 4081E PWM $iH, DURIEIX A2 sORTE
SuE IR ThEE
- 116 AERFRAT 1 32 AR 2%, A ik 4 DM i, T
T IR i fEhg
- 216 FLER A8, 1 ARSI LA 1 4~ OCN, FEIX AR, BT
1k, A T EEE IR 2 )
— 1/~ 16 DERIe, A 1 AN R A LU
- 2R TTE RS O DB
— 1 RGT R 28 24 7 B IRA T ER
« ZIA 5 Al a0
- 2 A UART #11
-1/ 12C #:0
- 2/ SPI#1
* 96 [ FriE— ID (UID)
« X/ LQFP64. LQFP48. QFN48. LQFP44. LQFP32 #il TSSOP20 %3

A RFEBEIA BTG, BSHAR g TIEE2.27 .
£ % Cortex®-M0 L IHIRIE S, 2% (Cortex®-MO RS Fiit).
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Fk i B
2.1 FH[iFxIEE
1. FFEmIEEFIIMEEL B MM32SPIN27x
RS
- MM32SPIN27PS | MM32SPIN27PF | MM32SPIN27NF | MM32SPIN27PQ | MM32SPIN27PT
AT - K 70 128
SRAM - K “F4i 12
OPA 4 3 2
i
4 4 4 4 4
(16 bit)
FERS A5 i 1 1 1 1 1
(32 bit)
[ 2 2 2 2 2
UART 2 2 2 2 2
WO 12C 1 1 1 1 1
SPI 2 2 2 2 1
GPIO i 14k 56 40 40 36 25
A4 2 2 2 2 2
12 {7 ADC
THIE 16 16 16 14 11
DIV 1
Lhi s 5 4 2
CPU Jii% 96 MHz
TAERE 2.0V ~ 5.5V
ESES LQFP64 LQFP48 QFN48 LQFP44 LQFP32

www.mm32mcu.com

3/71


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

MR

R 2. FEMINBEFIIMEEC E :MM32SPIN25x

DS_MM32SPIN2x_p_Ver1.15

RS
_ MM32SPIN25PF | MM32SPIN25NF | MM32SPIN25PT | MM32SPIN25TW
SrEEO
NAE - K 35 32
SRAM - K 7 8
OPA 4 4 2 1
JHH
4 4 4 4
(16 bit)
EWS 2% & 1 1 1 1
(32 bit)
= 2 2 2 2
UART 2 2 2 2
TR 12C 1 1 1 1
SPI 2 2 1 1
GPIO i 1% 40 40 25 15
N 2 2 2 2
12 fiz ADC \
bR d 16 16 1 10
DIV 1
A& 5 2
CPU #i% 96 MHz
TAEHE 2.0V~ 5.5V
ETE LQFP48 QFN48 LQFP32 TSSOP20
2.2 5k
2.2.1 ARM HJ Cortex-M0 #Z:OH PR A7ER SRAM

ARM® )-Cortex®-MO kb #2532 e — AR A 20 ARM 2235, & Sl MCU ) 75 2
AL TR & 4i0R i 5 B H . BRI RS ThFE, RIS gt s i oh B R AT 5L
R T R G

ARM® [f] Cortex®-MO /& 32 {7 (1) RISC 4b3 %%, FEALASMIARIDRCR, TEIEH 8 F1 16 1
RG] L RIE T ARM WAZ I m i Re .

AP A N E R ARM b, IS S5FTA 1 ARM T EFIE A7 .

222 HNERNEEHSE
ek 128K A B INAEAE RS, T 1O RS

2.2.3 AR SRAM
AR 12K AN E SRAM.
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2.2.4 WENEERXPEHEHIZE (NVIC)
AN BB R W RS, AR A A P EE OREFE 16 A
Cortex™-MO frhIkrek) F1 16 el gt a4 .

o 'BHRA I NVIC RERETA 2K IE IR 1 A Wi J97 A FE
o T N D BN A%

o BEHLEH NVIC #2100

o FUVF AR BT A AL

oAb FERGG B A58 i G 2 2 R

o HERIK R R IR

o HERAF A SRR

o TR IR HKE, THRAIME LT

AR DL /I ) R BT 2 R AR R0 1 PR I BRI

2.2.5 SpEphE/EEEHIZE (EXTD

A T 42 B, 2 AN R S, T 7 A R AR o A T 3T LS
STHUTE B R A SR (TR R R RIS s NGA Y, FRes R B, AR
FAF IR AT P T SR AR AS . EXTI AT CAREI Sk o5 7 /N T P9 25 APB2 (9B 4 1 301
B3 10 FIEBES] 16 NP rh Lk .

2.2.6 EHMBR

RO B B R AR A B B4, B N3 48 MHz HO4R 5 w4 N ERIA T CPU B4,
B S5 AT LR BRI 0. BRI K2 ~ 24 MHz BH8h. 5800 2 40 S e 3w, e
WS, REGK E s B e iR as, WRAAEE T AW, e DA B A R A
Wro [FIAE, 767 ZERPATBCRBOS PLL BH8h5e R rh W B Can 2y — ARl FH iR AR 3R
28I )

LA s RELE AHB FISZE . Eid APB (APB2 il APB1) X185, AHB &% APB
K m iR & 96MHz. &% K 28I 2h 3K ZhHE 1 .

227 BEER
TEREENIN, 53T (26 ) M AT DA 3 = 5B f s

o MWL INTFAT il oy 5 45
o MRSl % H 28
« MW EB SRAM H %6

H2 N7 (Boot loader) £ T R GtAFff s, 7 LU UARTA X} [N A7 B T 42«

2.2.8 {#HEHAR

* VVpp = 2.0V ~ 5.5V: Vpp 51N /O 5| BN P 358 R e AL f .

* Vssas Vopa =2.0V ~5.5V: 4 ADC. Efifibe, #R¥Z%HM PLL FIELE - SR At f .
Vopa 1 Vssa 4143 A EFE] Vpp M Vsso
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229 HEBIEESR

AP NSRS T R E AL (POR)/# LA AL (PDR) HLEK, 1ZHEKIGAAL T TARIRE, R
ARG 1.8V I TAF; 2 Vpp KT BOEMBIME (Veor/por ) I, E&HFTRAR
&, AL A S AL LB

SIS — AN g R S RIS (PVD), €A Voo/Vopa BEHIF S B Vevp HLE 2
Voo & T8 T BIME Veyo W= 2Er W7, rhIbrAb B 7 AT DL H 2 A5 B R il s ) 2
NZaRA. PVD Difg R Bl P IT A .

2.2.10 BEBAERS
A S 10 B 5 P 3 R B TR M PR, %R R SR A SR R R T TARIRAS

2.2.11 {RIh#FEHRR

72 SCRHRIIFEAE N, AT CAEERARTIFE . A8 Sl 1)1 22 ol 8 - 2 (1] 38 3 e 2 14
1.

3
TEREIR L, FUA CPU 7k, BT 4h AL T 20 A IR I vl 7 22 2 R /3 I T CPU

FiES

TELRFE SRAM FI 354728 N A F R IOME HER A HLB AT LLIE 2 B AR 1Y) FELRETH #E . 7L
BT, HSI BIHRG 41 HSE @35 a0 ¢ I . v] DL AT — o B i EXTI 145 545
Pl g MAS U R e i, EXTI (ESEFCUE 16 M6 110 12— PVD [k H (e i (5
.

HFNER

R HURE AT SEHL R G B (I DAL« 1A R AE CPU VR BEARASE 2 56 AT L R 1 28 . 3BT
HI 1.5V FB 41 L DS T . HS1 A HSE R 3% 28t 47 ¢ |, 7T LAl WKUP 51 BT
EFHE L NRST SIISMBE AL IWDG B A7 me i sl # & [ 140 € I 25l A R AL, SRAM
25 AR 2 Bk o FUR & 1 25 A7 28 R AR AL PR 4 R AL Pl

2212 DMA

RIGH) 5 HIEH DMA 7] LUE BAEEaR BIAF A A« B BIAF A B MR A 4 31 B0 & 10 B A%
fiv; DMA F 85 SCREAE 2 oh X PR, 38 G 1 Pt e AR T B 2ok X 45 R 7= AR A o

FEANEIEARA LTI AELE DMA T5RIZ48E, RN AT ULy Fork ik 5 TS ALK, 1%
o PR Ik AT it Bk AT DA S A B v

DMA 7] LA T EE 4 H UART. 12C. SPI, ADC Fl3E /3 A/ 2 a 322 41 58 I 2% TIMX.

2.213 ENHFFES
A A AF AR 20 A 16 LLAAFAEas, W HISRARAH - L TR Fr 040
HAGAEF P NPl , SRS EABSORER AR, ATt A=A,
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2.2.14 ERHENEI 1A

LS 2 NEGEI S 2 MR B 3 MEAEI 2.
1A RGO N 25
TR T BT B T S BRI 251130

#* 3. ERRRThRELLE

DS_MM32SPIN2x_p_Ver1.15

Pk 2 AN T 1A I 25 A0

SERT 3R Timer HEBR IR | HEEERE | WAHRE | DMAERAR | BREEEE | BN
BCCBL N 1 ~ 65536
TIM1 /
ik 16 £ s i Z AR H 4 H
TIM8
3 B
I 1~ 232 _ 1
TIM2 32 fir il Z AR H 4 e
- 4 /356 ek LES )
L 1 ~ 65536
TIM3 16 f1 W 3% Z AR H 4 oo
1 /356 ek B
1 ~ 65536
TIM14 16 £ iH Z B R H 1 e
- A
1/~65536
TIM16 /
16 fif i IR = H 1 H
TIM17
B
BEIEHIEREE ( TIM1/ TIM8 )

T R ) S 2 BT A TR 4 AR/ B DA A B AN PWM R AEZRALK,
B HAEIX H I ELAN PWM %, 38T DA 2 o0 B e FH e I o DU AN A7 il 1 mp
DA T

o HINHIR
o Hih g
o PR PWM(IA R OX) 5515 0)
o FRK R H

FeE Oy 16 friE A E R 22, B TIMx i 88 B A AR F DI RE .
ait, B R A e

(0 ~ 100%)-

BLE N 16 i PWM &A=

FEVHRBENT, THEER AT DA R s, AR PWM i g A 1k, AT D7) 8T El s 8 4 4 i 42 1
HIJFR

RZ DIREAR ST TIM SERS S A1), PN ASE b A IR, DR Jb i 42 ) ) 45 7T Lo i

I S EERL T RE S TIM €I SR [FIHRAT,  $EOERD s aE R h fE -

B A ERER (TIMX)

FEa, NE T 28 2 AT ERPEAT B A R A (TIM2, TIM3) .

www.mm32mcu.com
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() B SNSRI E S . — A 16 DL T Has A1 4 AN PhoTFEiE, SN EE A
THINFEIR. . PWM FIER ik e = H o

EAEREE 32T

ERF 2 —A 32 AL A S NE I B . — A 16 SR B RS AN 4 ANAloT
HE, FANEEEE TR, S . PWM ATk b A s

BAEREE _16 L

BN ER B A 16 AL B S INEEE AT A . — > 16 ALK gs f1 4 ANglor
FAIE, FAEEE T TR Wl b, PWM A ks 0

EATEREIE N E I S B T S m s e I RSt F TAE, iRt ERE s A R T RE . 7E
WA RN, THEES AT DIk 45 . AF—IBH e i 28 48RE 7748 PWM Bt o BSR4 I 2%
HRABST I DMA 5 KRB

XL I B IR RE NS AL T I B A AL B (M5 5, HAEALTE 1 ~ 4 DNERLEB STl .
AN 2EE PWM Fay B0 Sy f B () 3 v

B R EE

TIM14

ZOE I ST > 16 i H Bh B GRS T B A > 16 AT ids . B — A aliE, A
TP AL, PWM B R e AR, o S rT R 46

TIM16 / TIM17
S BT 16 12 R HPE A 16 RIFUMEE . A, T
S L PWIPBRIE ISt . 47 TR, AFEEE HURVRLSE DMA i
AR, ERREECE, [ 3 TR

cAvE D

B TV IREIET S 12 R S A 8 R B, &tk
110 40KHzZ (695355 AP DL B DRSS MiRs 950 T T, DL FTE A7 T BRI
. (bRl E 750 LI 23 SRS 15 3 BT R
WFRL. I T AR LR R SR A0 1. 2B R BT TR
.

(W)

BRI VRPE A 7 BRI H0, JF T LR BB BIEAT . e P DL A 14
TAERA MR G R SRR, A RS IR R T,
BB

ESZNE- Y ih)

BOMEI ST S BRI RS, TSR — MR B . S A R
24 (BRI HR

© EREMRIAE

 HPEEE O I T IR R

o TG b
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2.2.15 BEARPY LR (UART)

UART # T B REAE) CTS Ml RTS (5548, 34 LIN EMNIRE. FA 1SO7816 £ fE
. UART #0ZFrfm B E KB 5 0. 6 L. 7 L. 8 i, 9 A ¥ynlficE .

FrE UART $2 0480T LAME ] DMA #:1E

2.2.16 12C BA%
12C M B, Bels TIET 2 FBaRe MR, S R bR A P it
12C B30 7 Ak 10 fr 4k, 7 A AR 37 B0 i

2.2.17 HITIMEHEEO (SPI)
SPI BT, fENER MR T, ATARCHE AAEI 1 ~ 32 fiL.
B A 1) SPI 42 TR ] LA H DMA #4F .

2.2.18 BAMNMLIED (GPIO)

£~ GPIO 5| AR vT LA AL B i Y GERR BRI N (s AT B hr sl R hr) s
FEIAMsETh e . 240 GPIO 5| JI#R5 £ sl 4h e F . BT 1) GPIO 5] i
HAT K LA T B

EREREN T, 11O 51 HF4METhEE ] PLE AN R EE, DLBFREINIE AN
I/O ZF4725% .

2.2.19 ADC(HEHUEIFH#5IRER)

e 2 A 12 Bl s (ADC), ADC Tl %3k 16 AN4hakidis, T LASCHl
HR. R R SR AR T, A ST S I — LB b R
{4

ADC 7] LLff il 'DMA #E .

WAL LI A FoTF Ik R v M M — B ST A 3 P (S, e M L 155 e O i
R e e A T b

3T P 38 (TIMIX) R bl s B 8P AR 0, 7T LA 53 51 PO 3 086 8 ADC (i 2
REFA AL R ADC #6455 I b 7l 3

2.2.20 WHR*E

MEPFERIE I EAE 4 A 32 (AR H 4%, D RIHEREG BREL mAUREL TR AT
TECE TSI 32 M BRI E . R B AF BRE T ) A A7 A5 USIGN A] LU= A /75 Bk
BRI T BRIk,

BRENGREFAE SHMMEREIZE, EieRERE, SREGABRNREE
fras o WERFELTRAT R W74 REFFRIEIREFFaE, SRELEEE, 53
GORA RIS HER

WREREONE, 2R T TR AL
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2.2.21 BEHFA
TR TFJ7 BT 32 LT T is 5.

2.2.22 PWM #&1

PWM # il iz il = 2 e i 25 TIMT a1t 19 PWM 3, AR RGOS0 5 IR LIS #5 . 1%
FEH SR A 248 Bf il (Auto Phase Mask), HijiitM3 (Current Compensation) FlHL i
' (Current Protection) Ljft.

2.2.23 BEfERLES

T JSE A R 7 A — A R B L AR A O L I o iR A% SRR AE N PR OE#2 21 ADC AT
B b, TR A s 1 i e e 2 K A

2.2.24 HR{T#%Z SWD @ik O (SW-DP)
Pk ARM P 4 5247 1 1 (SW-DP).
ARM [) SW-DP # [ 5t VFii i & 47 2 i1 T B2 S8R L

2.2.25 HL#:8% (COMP)
77 il AR = A U DL A R P AN DU E 3 R s, TS
o PS5 R A T FE A 2 i =
o PNTEAME S
o SEIT BT ) PWM ARG A 28 A% 8 A 1) p s 2 il [
o ZRFAANMOL LR
o BURTHLELELAR
o A LA A T | TR
— AT /O]
— WL HR/CRY T 1% 4#% AVDD B3 A 3 L v U 1 43 & R A8
o ] YRR LR
o W] Y PRI 2RI T FE
o SCREBEE Rk ThRg
o it i T DA ) B — AN 1/O v B AN 8 B 24 A\, mT LAl DT F 4
- HIREM
— OCref_cIr 44 GZ A AR EZEHD
— SHEZELHLE PWM 50T 08 45 0
o BANLUIRAS T DAH A AE — /N E B s A A
« COMP1/2/3 KA —AIEAHSINFI—AN AHFIA
« COMP4/5 5 4 AN IEAHSAR 4 AN, A Fe ) RE:
— AT LASELE A D)4 R ) Th g
— AR IR 1/2/3 3 1/2
— A [ I N iy
o FEALLRERE AT W, IS EE CPU MBEIR A Z MU e GEIE EXTI 26148
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2.2.26 THHKRE

7 4 ANIZ B IBOR SR, 45NE B B2 10\ B B2 31 1/, B3 4L 22 1/0 AT L5 ADC.
b e B AR

o WU

o EHERER) /0 1

" AHB Flash# ¢ —— Flash

CPU ~ System
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TCK J]
12C1_CKIN L]
AHB
Peripheral
Peripheral Clock Enable Clocks
/8 . SysTick
" Clock
PLLSRC SW ~ FCLK Cortex
0 DIN ¥ Free-running Clock
srh-e pLictk | ) syscuk | AHB APBL APB1
PLL TIE |———»{Prescaler/{4- Prescaler Peripherals
] 3 12.512 /1,2,4,8,16 Peripheral Clock Enable Clock
=
3
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Clock
css § else x2 Peripheral
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- z
OSC_IN <
=
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PD7 | 1 @ 48 1 PD3
PC13 ] 2 47— PD2
PC14 | 3 46 1 PA13
PC15 | 4 45 1 PA12
PDO-OSC_IN | 5 44 T PA11
PD1-OSC_OUT | 6 43 ] PA10
nRST | 7 42 1 PA9
PCO | 8 LQFPo64 41 T PA8
PC1 | 9 40 1 PC9
PC2 | 10 39 |3 PC8
PC3 | 11 38 —/1 PC7
VSSA [ 12 37 1 PC6
VDDA | 13 36 ] PB15
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NYIIRIIIILLERIISAS
NS=ZINIRIRIRE NI RERI RN N ENE
RO83FFRF288RrE55 &8
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VSS

]

BOOTO

PA15

30 | ] PB7
29 [ ] PB6
28 [ ] PB5
27 ] PB4

26 PB3

vDD [ | [ ) 24 ] PA14
PD0-OSC_IN 23 | ] PA13
PD1-OSC_OUT 22 | ] PA12
nRST 21 | ] PAM
LQFP32
VDDA 20 | ] PA10
PAO-WKUP 19 ] PA9
PA1 [ 18 [ ] PA8/PB2
PA2 17 | ] VDD
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-
[{@\] 77 —
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BOOTO —| 1 20 [—1 PA14
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PD1-OSC_OUT | 3 18 [— PA10
nRST ——| 4 17 — PA9
vDD — 5 16 — VDD
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PA1l | 7 14 1 PB1
PA2 —| 8 13 [ PA7
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LQFP| LQFP| QFN | LQFP| LQFP| TSSOP| 3|fi&# | K& O VO B F )| XIhRe | wEmMKHThEE MInThek
64 48 48 44 32 20
TIM3_CH1
1 1 1 1 - - PD7 110 FT PD7 COMP2_INP
TIM17_CH1 -
TIM2_CH1
2 2 2 2 - - PC13 I/O FT PC13 COMP2_INM
_ETR -
3 3 3 3 - - PC14 11O FT PC14 TIM2_CH2 COMP3_INP
4 4 4 4 - - PC15 I/O FT PC15 TIM2_CH3 COMP3_INM
TIM1_CH1N
[2C1_SDA
PDO
5 5 5 5 2 2 1[e) FT PDO UART1_TX -
OSC_IN
SPI1_MOSI
COMP2_OUT
TIM1_BKIN
I2C1_SCL
PD1 UART1_RX
6 6 6 6 3 3 110 FT PD1 -
OSC_OuT SPI1_MISO
SPI1_SCK
COMP3_OUT
7 7 7 7 4 4 nRST /O FT Reset - -
8 - - - - - PCO /O FT PCO TIM8_CH1 -
TIM8_CH1N
9 - - - - - PC1 110 FT PC1 -
TIM8_CH2
SPI2_MISO
10 - - - - - PC2 110 FT PC2 TIM8_CH2 -
TIM8_CH3
SPI2_MOSI
1 - - - - - PC3 I/O FT PC3 TIM8_CH2N -
TIM8_CH1N
12 8 8 8 16 15 | VSSA S - VSSA - -
13 9 9 9 5 5 VDDA S - VDDA - -
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5 S

LQFP
64

LQFP
48

QFN
48

LQFP
44

LQFP
32

TSSOP
20

Gl By

HKHE (D

/0 B85 @

FEIhke

AR R ThRE

BHimzhRk

14

10

10

10

PAO
WKUP

I/0

TC

PAO

UART2_CTS
TIM2_CH1_ETR
TIM14_CH1
COMP4_OUT

ADC1_VIN[O]

15

1

1

1"

PA1

1/0

TC

PA1

UART2_RTS
TIM2_CH2
TIM1_CH2

ADC1_VIN[1]

16

12

12

12

PA2

I/0

TC

PA2

UART2_TX
TIM2_CH3
TIM1_CH2N
COMP5_OUT

ADC1_VIN[2]

17

13

13

13

PA3

I/0

TC

PA3

UART2_RX
TIM2_CH4
TIM1_CH3

ADC1_VIN[3]

18

PD4

11O

FT

PD4

SPIM1_MISO

SPI1_MOSI

TIM8_CH3
TIM8_CH2N
COMP1_OUT

19

PD5

I/0

FT

PD5

SPI1_MOSI

SPI1_MISO
TIM8_CH3N
COMP2_OUT

20

14

14

14

10

10

PA4

I/0

TC

PA4

SPI1_NSS

SPI1_SCK
TIM1_CH3N
TIM14_CH1

OP1_INP
ADC2_VIN[4]
ADC1_VIN[4]

21

15

15

15

11

11

PAS5

I/0

TC

PAS5

SPI1_SCK
SPI1_NSS
TIM2_CH1_ETR

OP1_INM
ADC2_VIN[5]
ADC1_VIN[5]
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LQFP| LQFP| QFN | LQFP| LQFP| TSSOP| 5Ifi&# | K% | 1o B8 F @ EThEe | WEKERHTIR P Th &g
64 48 | 48 | 44 32 20
SPI1_MISO
TIM3_CH1 COMP4_INP3
TIM1_BKIN COMP5_INP3
22 16 16 16 12 12 PA6 /0 TC PA6 TIMB_BKIN OP1_OUT
TIM16_CH1 ADC2_VIN[6]
COMP4_OUT ADC1_VIN[6]
SPI1_MOSI
TIM3_CH2
TIM1_CH1IN
23 17 17 17 13 13 PA7 /0 TC PA7 TIM8_CH1N ADC2_VIN[7]
TIM14_CH1 ADC1_VIN[7]
TIM17_CH1
COMP5_OUT
UART2_TX
24 - - - - - PC4 /0 FT PC4 TIM3_CH1 -
SPI1_MOSI
UART2_RX
25 - - - - - PC5 110 FT PC5 TIM3_CH2 -
SPI1_MISO
TIM3_CH3 OP2 INP
26 18 18 18 14 - PBO /0 TC PBO TIM1_CH2N ADcz__\”N[g]
TIM8_CH2N | ADC1_VIN[8]
TIM14_CH1
TIM3_CH4 OP2 INM
27 19 19 19 15 14 PB1 /0 TC PB1 TIM1_CH3N ADCZ__WN[Q]
TIM8_CH3N | ADC1_VIN[9]
TIM2_CH3
COMP4_INP2
CSM_CH1_ COMP5_INP2
28 20 20 20 18 - PB2 /0 TC PB2 RX OP2_OUT
ADC2_VIN[10]
ADC1_VIN[10]
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LQFP
64

LQFP
48

QFN | LQFP
48 44

LQFP
32

TSSOP
20

Gl By

HKHE (D

/0 B85 @

FEIhke

AR R ThRE

BHimzhRk

29

21

21 21

PB10

I/0

TC

PB10

12C1_SCL
TIM2_CH3
CSM_CH2_
TXRX
SPI2_SCK

COMP4_INP1
COMP5_INP1
OP3_OUT
ADC2_VIN[11]
ADC1_VIN[11]

30

22

22 22

PB11

1/0

FT

PB11

12C1_SDA
TIM2_CH4

OP3_INM

31

23

23 23

16

15

VSS

VSS

32

24

24 24

17

16

VDD

VDD

33

25

25 25

PB12

I/0

TC

PB12

SPI2_NSS
SPI2_SCK
TIM1_BKIN
SPI2_MOSI
SPI2_MISO

OP3_INP
COMP4_INMO
COMP5_INMO

34

26

26 26

PB13

I/0

TC

PB13

SPI12_SCK
SPI2_MISO
TIM1_CH1N

SPI2_NSS
SPI2_MOSI

12C1_SCL
TIM17_CH1

ADC2_VIN[3]

35

27

PB14

I/0

TC

PB14

SPI2_MISO
SPI2_MOSI

TIM1_CH2N
SPI2_SCK
SPI2_NSS
12C1_SDA

ADC2_VIN[2]

36

28

28 -

PB15

I/0

TC

PB15

SPI2_MOSI
SPI2_NSS
TIM1_CH3N
SPI2_MISO
SPI2_SCK

ADC2_VIN[1]
OP4_INP

37

PC6

1/0

FT

PC6

TIM3_CH1
TIM8_CH1
TIM3_CH3
SPI1_NSS
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5 S

LQFP
64

LQFP
48

QFN
48

LQFP
44

LQFP
32

TSSOP
20

Gl By

HKHE (D

/0 B85 @

FEIhke

AR R ThRE

BHimzhRk

38

PC7

I/0

FT

PC7

TIM3_CH2
TIM8_CH2
TIM2_CH1_ETR
SPI1_SCK

39

PC8

1/0

FT

PC8

TIM3_CH3
TIM8_CH3
TIM2_CH2

40

PC9

I/0

FT

PC9

TIM3_CH4
TIM8_CH4
TIM2_CH3

41

29

29

27

18

PA8

I/0

TC

PA8

MCO
TIM1_CH1

OP4_INM
COMP4_INM1
COMP5_INM1

42

30

30

28

19

17

PA9

110

TC

PA9

UART1_TX
TIM1_CH2
UART1_RX
12C1_SCL
MCO

OP4_OUT

43

31

31

29

20

18

PA10

I/0

TC

PA10

TIM17_BKIN
UART1_RX
TIM1_CH3

UART1_TX
12C1_SDA

TIM16_CH1

ADC2_VIN[O]

44

32

32

30

21

PA11

1/0

TC

PA11

UART1_CTS
TIM1_CH4
TIM1_CH3

TIM2_CH1_ETR
12C1_SCL
TIM1_BKIN

COMP4_OUT

COMP5_INPO
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5 S

LQFP
64

LQFP
48

QFN
48

LQFP
44

LQFP
32

TSSOP
20

Gl By

HKHE (D

/0 B85 @

FEIhke

AR R ThRE

BHimzhRk

45

33

33

31

22

PA12

I/0

TC

PA12

UART1_RTS
TIM1_ETR
TIM1_CH3N
TIM2_CH2
12C1_SDA
TIM8_BKIN
COMP5_OUT

COMP5_INM2

46

34

34

32

23

19

PA13

1/0

FT

PA13

SWDIO
COMP2_OUT

47

35

35

PD2

I/0

TC

PD2

12C1_SCL
SPI1_NSS

COMP4_INM2

48

36

36

PD3

I/0

1C

PD3

12C1_SDA
SPI1_SCK
SPI1_MISO

COMP4_INPO

49

37

37

33

24

20

PA14

11O

FT

PA14

SWDCLK
UART2_TX
COMP1_OUT

50

38

38

34

25

PA15

I/0

FT

PA15

SPI1_NSS
UART2_RX
TIM2_CH1_ETR
SPI2_SCK
SPI2_MOSI
SPI2_MISO
TIM1_CH1N
TIM1_CH3N

51

PC10

I/0

FT

PC10

UART1_TX
SPI2_MISO
SPI2_SCK
SPI2_NSS
SPI2_MOSI
COMP5_OUT

52

PC11

I/0

FT

PC11

UART1_RX
SPI2_MOSI
SPI2_NSS
SPI2_SCK
SPI2_MISO
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LQFP
64

LQFP
48

QFN
48

LQFP
44

LQFP
32

TSSOP
20

Gl By

HKHE (D

/0 B85 @

FEIhke

AR R ThRE

BHimzhRk

53

PC12

I/0

FT

PC12

UART1_TX
SPI2_SCK
SPI2_MISO
SPI2_MOSI
SPI2_NSS

54

PD6

1/0

FT

PD6

TIM3_ETR
TIM1_CH3N
TIM1_CHA1
TIM1_CH1N
COMP3_OUT

55

39

39

35

26

PB3

I/0

FT

PB3

SPI1_SCK
TIM2_CH2
TIM1_CH2N
TIM1_CH3

56

40

40

36

27

PB4

11O

FT

PB4

SPI1_MISO
TIM3_CH1
TIM17_BKIN
TIM1_CH3N
TIM1_CH2N

57

41

41

37

28

PB5

1/0

FT

PB5

SPI1_MOSI
TIM3_CH2
TIM16_BKIN
TIM1_CH1
TIM1_CH2

58

42

42

38

29

PB6

I/0

FT

PB6

UART1_TX
12C1_SCL
TIM16_CH1N
TIM1_CH2
TIM1_CH1N

59

43

43

39

30

PB7

I/0

FT

PB7

UART1_RX
12C1_SDA
TIM17_CH1N
TIM1_CH3
TIM1_CH1

60

44

44

40

31

BOOTO

BOOTO
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LQFP| LQFP| QFN | LQFP| LQFP| TSSOP| 5|Ji&# | 2% O VO B F | Xohfe | WEKERThEE M nzhRE
64 48 48 44 32 20
UART1_RX
I2C1_SCL
61 45 45 41 - - PB8 1/0 FT PB8 TIM16_CHA1 COMP1_INP
TIM1_CH1
TIM3_CH2
UART1_TX
12C1_SDA
62 46 46 42 - - PB9 1/10 FT PB9 TIM17_CH1 COMP1_INM
SPI2_NSS
TIM3_CH3
63 47 47 43 32 - VSS S - VSS - -
64 48 48 44 1 - VDD S - VDD - -
1. 1=%N, O=4%H, S=HiE, HiZ="rmH
2. FT: 52 5V, al%i A VDD A1 5V 2 |a] ({1155
TC: #5310, N5 FAE L VDD Hikk
= 5. PAimOIheEE
Pin
AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
TIM2>CH1_ TIM14_ | COMP4_
PAO - UART2_CTS - - -
ETR CH1 ouT
PA1 - UART2_RTS | TIM2.CH2 | TIM1_CH2 - - - -
COMPS5_
PA2 - UART2_TX TIM2_CH3 | TIM1_CH2N - - -
ouT
PA3 - UART2_RX TIM2_CH4 | TIM1_CHS3 - - - -
PA4 | SPI1_NSS | SPI1_SCK - TIM1_CH3N| TIM14_CH1 - - -
TIM2_CH1_
PA5 SPI1_SCK SPI1_NSS - - - - -
ETR
COMP4_
PA6 | SPI1_MISO| TIM3_CHA1 TIM1_BKIN | TIM8_BKIN - TIM16_CH1 -
ouT
COMP5_
PA7 SPI1_MOSI| TIM3_CH2 TIM1_CHAN| TIM8 CH1N| TIM14_CH1| TIM17_CH1 -
ouT
PA8 MCO - TIM1_CH1 - - - - -
PA9 - UART1_TX | TIM1_CH2 | UART1_RX | 12C1_SCL MCO - -
TIM17 _ TIM16_
PA10 UART1_RX TIM1_CH3 | UART1_TX | 12C1_SDA - -
BKIN CHA1
TIM2_CH1_ TIM1_ COMP4_
PA11 - UART1_CTS TIM1_CH4 | TIM1_CHS3 12C1_SCL
ETR BKIN ouT
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Pin
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
TIM8_ COMP5_
PA12 - UART1_RTS | TIM1_ETR | TIM1_CH3N| TIM2_CH2 | 12C1_SDA
BKIN ouT
COMP2_
PA13 SWDIO - - - - - -
ouT
COMP1_
PA14 SWDCLK UART2_TX - - - - -
ouT
TIM2_CH1_ TIM1_ TIM1_
PA15 | SPI1_NSS UART2_RX SPI2_SCK | SPI2_MOSI| SPI2_MISO
ETR CH1N CH3N
% 6. PB i OThaEE A
Pin
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
PBO - TIM3_CH3 | TIM1_CH2N | TIM8_CH2N - - - -
PB1 TIM14_CH1| TIM3_CH4 | TIM1_CH3N | TIM8 CH3N| TIM2_CH3 - - -
CSM_CH1_
PB2 - - - - - - -
TXRX
PB3 SPI1_SCK - TIM2_CH2 - - - TIM1_CH2N| TIM1_CH3
PB4 SPI1_MISO| TIM3_CH1 - - - TIM17_BKIN| TIM1_CH3N| TIM1_CH2N
PB5 | SPI1_MOSI| TIM3_CH2 | TIM16_BKIN - - - TIM1_CH1 TIM1_CH2
PB6 | UART1_TX| 12C1_SCL | TIM16_CH1N - - - TIM1_CH2 | TIM1_CH1IN
PB7 UART1_RX| 12C1_SDA | TIM17_CH1N - - - TIM1_CH3 TIM1_CH!1
PB8 UART1_RX| 12C1_SCL | TIM16°CH1 | TIM1_CH1 - - TIM3_CH2 -
PB9 UART1_TX| 12C1_SDA | TIM17.CH1 - - SPI2_ NSS | TIM3_CH3 -
CSM_CH2_
PB10 - I2C1_SCL TIM2_CH3 - SPI2_SCK - -
TXRX
PB11 - 12C1_SDA TIM2_CH4 - - - - -
PB12 | SPI2_ NSS | SPI2 SCK | TIM1_BKIN | SPI2_MOSI| SPI2_MISO - - -
PB13 | SPI2_SCK | SPI2_MISO | TIM1_CH1N | SPI2_NSS | SPI2_MOSI| 12C1_SCL | TIM17_CH1 -
PB14 | SPI2_MISO| SPI2_MOSI | TIM1_CH2N | SPI2_SCK | SPI2_NSS I2C1_SDA - -
PB15 | SPI2_MOSI| SPI2_NSS | TIM1_CH3N | SPI2_MISO | SPI2_SCK - - -
#z 7. PCiwmANEEE A
Pin
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
PCO - - - - - - TIM8_CH1 -
PC1 - - - - - TIM8_CH1IN | TIM8 CH2 -
PC2 - SPI2_MISO - - - TIM8_CH2 TIM8_CH3 -
PC3 - SPI2_MOSI - - - TIM8_CH2N | TIM8_CH1N -
PC4 - - - UART2_TX - TIM3_CH1 SPI1_MOSI -
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Pin
AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
PC5 - - - UART2_RX - TIM3_CH2 SPI1_MISO -
PC6 - TIM3_CHA1 - TIM8_CHA1 - TIM3_CH3 SPI1_NSS -
TIM2_CH1_
pPC7 - TIM3_CH2 - TIM8_CH2 - SPI1_SCK -
ETR
PC8 - TIM3_CH3 - TIM8_CH3 - TIM2_CH2 - -
PC9 - TIM3_CH4 - TIM8_CH4 - TIM2_CH3 - -
COMP5_
PC10 | UART1_TX - - SPI2_MISO | SPI2_SCK SPI2_NSS SPI2_MOSI
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 - - - - - - -
ETR
PC14 - - - - - N TIM2_CH2 -
PC15 - - - - - - TIM2_CH3 -
< 8. PD imOALhEEE R
Pin
AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
COMP2_
PDO | TIM1_CH1N| 12C1_SDA - UART1TX - SPI1_MOSI| SPI1_MOSI
ouT
COMP3_
PD1 | TIM1_BKIN I2C1_SCL - UART1_RX - SPI1_MISO| SPI1_SCK
ouT
PD2 - I2C1_SCL \ - - SPI1_NSS SPI1_NSS -
PD3 - 12C1_SDA N - - SPI1_SCK | SPI1_MISO -
COMP1_
PD4 | SPI1_MISO| SPI1 MOSI - - - TIM8_CH3 | TIM8 CH2N
ouT
COMP2_
PD5 | SPI1_MOSI| SPI1_MISO - - - - TIM8_CH3N
ouT
COMP3_
PD6 - TIM3_ETR - TIM1_CH3N - TIM1_CH1 | TIM1_CH1N
ouT
PD7 - - - - - TIM3_CH1 | TIM17_CH1 -
9. LLEREE 1/2/3 BN iR O
o du|
INP INM ouT
R
COMP1 PB8 PB9 PA14/PD4
COMP2 PD7 PC13 PA13/PD0/PD5
COMP3 PC14 PC15 PD1/PD6
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|
INPO INP1 INP2 INP3 INMO INM1 INM2 INM3 ouT
Heias
PAO/
COMP4 PD3 PB10 PB2 PAG PB12 PA8 PD2 CRV PAG/
PA11
PA2/
PA7/
COMP5 PA11 PB10 PB2 PAG PB12 PAS PA12 CRV
PA12/
PC10
= 1. BERASEHMARH RO
Y
- INP INM ouTt
BEBRER
OP1 PA4 PAS5 PAG
OP2 PBO PB1 PB2
OP3 PB12 PB11 PB10
OP4 PB15 PAS PA9

E: PB2 A= PA8 £ /1 —/~ GPIO 4%

1. 4o RIX E 1% GPIO ¥ & 74t 2 ft, PB2 & X B AR Sl AR X, PA8 % BL E AR i AN AE

X

2, 4R E3% GPIO WM Eatdm i 2 it K F ADC1_CH10/ADC2_CH10 ¥ A3 &, % GPIO =T ¥4

AR E PB2 A= PA8 ABXT LAY S| e 5 7 At
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10k de AR
& 12. FhiERRE

)sE°3 E R A 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

Flash 0x0802 0000 - Ox1FFD FFFF ~256 MB Reserved
Ox1FFE 0000 - Ox1FFE O01FF 0.5KB Reserved
Ox1FFE 0200 - 0x1FFE OFFF 3 KB Reserved
0x1FFE 1000 - Ox1FFE 1BFF 3 KB Reserved
0x1FFE 1C00 - Ox1FFF F3FF ~256 MB Reserved
Ox1FFF F400 - Ox1FFF F7FF 1 KB System memory
Ox1FFF F800 - Ox1FFF F80F 16B Option bytes
Ox1FFF F810 - Ox1FFF FFFF ~2 KB Reserved
0x2000 0000 - 0x2000 2FFF 12.KB SRAM

SRAM 0x2000 3000 - Ox2FFF FFFFE <512 MB Reserved
0x4000 0000 - 0x4000 03FF 1KB TIM2
0x4000 0400 - 0x4000 07FF 1KB TIM3
0x4000 0800 - 0x4000 OBEF 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 5BFF 1KB Reserved
0x4000 5C00 - 0x4000 5FFF 1KB Reserved
0x4000 6000 - 0x4000 63FF 1KB Reserved
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B 4R b5 K in~e #4E
0x4000 6400 - 0x4000 67FF 1KB Reserved
0x4000 6800 - 0x4000 6BFF 1KB Reserved

APB1 0x4000 6C00 - 0x4000 6FFF 1KB Reserved
0x4000 7000 - 0x4000 73FF 1KB PWR
0x4000 7400 - 0x4000 FFFF 35 KB Reserved
0x4001 0000 - 0x4001 03FF 1KB SYSCFG
0x4001 0400 - 0x4001 O7FF 1KB EXTI
0x4001 0800 - 0x4001 OBFF 1KB TIM8
0x4001 0CO0 - 0x4001 23FF 6 KB Reserved
0x4001 2400 - 0x4001 27FF 1KB ADCA
0x4001 2800 - 0x4001 2BFF 1KB ADC2
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 63FF 6 KB Reserved
0x4001 6400 - 0x4001 67FF 1KB PWM
0x4001 6800 - 0x4001 7FFF 6'KB Reserved
0x4002 0000 - 0x4002 03FF 1KB DMA
0x4002 0400 - 0x4002 OFFF 3KB Reserved
0x4002 1000 - 0x4002:13FF 1KB RCC
0x4002 1400 - 0X4002 1FFF 3KB Reserved
0x4002 2000 --0x4002 23FF 1KB Flash #: 11
0x4002 2400 <0x4002 FFFF 55 KB Reserved

AHB 0x4003 0000 - 0x4003 03FF 1KB HWDIV
0x4003 0400 - 0x4003 07FF 1KB HSQRT
0x4003 0800 - 0x47FF FFFF ~127 MB Reserved
0x4800 0000 - 0x4800 03FF 1KB GPIOA
0x4800 0400 - 0x4800 O7FF 1KB GPIOB
0x4800 0800 - 0x4800 OBFF 1KB GPIOC
0x4800 0COO - 0x4800 OFFF 1KB GPIOD
0x4800 1000 - OX5FFF FFFF ~383 MB Reserved
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5 S

FL R

5.1 iR &4

BrARAE A UEEL, T R LA Ves ABEHE

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

5.1.2 BLBH{E
BrARAEml v R, S AAEE R T Ta = 25°C AN Vo@ﬁ%ﬁﬁﬁﬁﬁ?&iﬂﬁ%ﬁ*

2k

5.1.3 sAEghLE
BRARRFHI DR, L b 26 A ?ﬁ@ﬁ%%ﬁ%iﬂﬂiﬁo

514 HiHHEA
5| RIS S0 1 5 AT .

o5
N

o ]

C =50 pF

0000000

& 9. SIMEISAH ST

51.5 SIBJMRNRE
5 I _E AN LR I SR T T
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984785

& 10. SIFEMGNEE

51.6 #EFR
BB TR T TR,
VDD
R
R
: (CPU, %7
5x 100 nfF —— ” HLERI 7
+1x 4.7pF )
(/@ZIS I
[ N L
VDD
4 0— VDDA L |
L
<%z> g B
10nF+1pF —— ADC . €irs i
PLLE)
VSSA

806384

B 1. fEER

5.1.7 HRHFENR
51 I L R O I 2R T
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Iop

VoD

-
17 .

- 0

12. BRIEFENER R

5.2 BXmATEE

INFES I A B SR 20 I KAIUE [ ZUAR (38 13+ 3R 14, & 15) g IfH.,
A RE S FEEMFAAMEISIR . X B R 25 g ARSI KB, I A RRAE AR T 4
PrIThRETEIRAE TR . S AR SO E R T 25 s I T Sk

*® 13, IR

5 g BME BRMH L ivg
AR E AL R (B2 Vopa M
Vbp - Vss -0.3 55
Vssa) v
v 1.5 WA RTIB I Fr B E @ Vgs - 0.3 55
" FERE) I L i L @) Ves - 0.3 55
| A Vool AR AL HL B 2 T B H R 22 50 v
m
[Vssx — Vssl AN[F Bzt 5| 2 1) F e R 22 50

1. A HEYR (Vop, Vooa) AT (Vss, Vssa) F1 B Z0AR 25 JE552 B A Fo VFVE LY B fit R
/\é}ﬁi:o
2. WLIRLEAE Vin FIECRME . AR AFIREANBIERERE, ST &,

*® 14, BIRERE

Fin=g R BAXME | AL
Ivbp 235 Vpp/Vopa HLIFZR 1S BT (87 HLiR ) ) 120
lvss 20 Vg HIZR I SL IR (0 H HLA) @) 120 A
o AR 1O Fndzs il 5] % v v 20
AR 1/O Frdzs il 5] b o i H -18
Iingpiny @@ NRST 5] 7N B +5 mA
Inueny @@ | HSE [ty OSC_IN 3|1 LSE f¥) OSC_IN 31BN | 5 mA
Iinupiny @ ® FoAth 5] BN B 4 +5 mA
2 iy © BT 11O Al 5] L s N © 125 mA
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CAESCVFRIVEE A, BT E IR (Voo Vopa) AHEHE (Vss Vssa) 1 IRIA AR 26 4% 21 41

#8 FL YR

- SRR AR L AL R A P 11O AR 5B, o et F IR — € AN REAE 275 i 51 AL

LQFP =525 1 P> I 52 FL Y 5| R0 I /4

- RIAEN LS T A B e .
L IXEE /O EIEIEMYEN, N AR TR O E I A 2 R AR TE A
. VN> Vppa I, &7 IERTENER; 24 Vin < Vss I, &7 RFEENER. M

HEH Iy PNy -

- AN RN AAAEEN BT, Slingeiny BB SE T 1EFITEN R

it (BFIHE) BIZEXHEZ AN

%= 15. RE4SM

Vs i B 1:21/iy4
Tste A7 P Y -45 ~ 150
T, KSR E 125
5.3 T{E&H
5.3.1 BERI{ESFH
= 16. BRAITIERH
Vi) ¥ & B/ME BAE L:-Viv4
frelk N5 AHB I g 2 0 96
freLki A APB1 B AR 0 fhcik MHz
freike W APB2 IR i 4 0 frcLk
Vop FrdE TAE R 2.0 55 \Y
FEHLER 43 T A B
A8 ADC) 20 >
VDDA(1) ( ‘JZ‘@?'@ VDD *HEJ \%
FERLER 4> TAE B R
25 5.5
(ffH ADC)
. LR, Tao85°C ORI RFERL -25 85 o
A A (TN FERL @ 25 105

1. W Ta BUK, HE Ty A Timax(Z R 5.1), M RVFE K Pp $UE.
2. ERURKIZIFFEBAHPRE T, R Ty M Tymax(Z AT 5.1), Ta AT LY EEIXNE

il o

5.3.2 EFHMEBRTESES

TRPE RS EORAE B TR TS 5 .
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=) ¥ M B/ME BXE Bafr
fuoo Vvop LTH#E R Th = 25C 300 00 LSV
Vyop TR 300 0
5.3.3 RIXE(FNEIREHARRE
RSP NSO R R 1651 PSR N AT Vpp f i i s R A
7 18. RERE (L FIERIRIEHIR R F %
s Y F1 BAME | HBE | BKE Hfr
PLS[3: 0]=0000( I F#F) 1.82 \Y
PLS[3: 0]=0000( I F£#T) 1.71 \Y
PLS[3: 0]=0001(_hF#F) 212 \Y
PLS[3: 0]=0001(F [%#¥) 2.00 \Y
PLS[3: 0]=0010(_F#¥) 2.41 \Y,
PLS[3: 0]=0010( T [%#¥) 2.30 \Y,
PLS[3: 0]=0011(_LF+¥) 2.71 Y,
PLS[3: 0]=0011(TF&i#) 2.60 Y,
PLS[3: 0]=0100(£THiY) 3.01 Y,
TR PLS[3: 0]=0100¢[ F%#) 2.90 \Y
. PLS[3: 0]=0401(LLJFY) 3.31 Vv
Vevp For il 25 (1) HL P .
o PLS[3:70]=0101( I F%#T) 3.19 \Y,
PLES[3:0]=0110(_L-F¥H) 3.61 \Y,
PLS[3:))0]=0110( T F& i) 3.49 \Y,
PLS[3: 0]=0111(_EF¥) 3.91 \Y,
PLS[3: 0]=0111("F &) 3.79 Y,
PLS[3: 0]=1000( I F#%) 4.21 Y,
PLS[3: 0]=1000( F k&) 4.09 \Y
PLS[3: 0]=1001(_LF#F) 4.51 \Y,
PLS[3: 0]=1001(F F£#T) 4.39 \Y,
PLS[3: 0]=1010(_LF#%) 4.81 Y,
PLS[3: 0]=1010( T F%#) 4.69 \Y,
Vpvbhyst? PVD iR 110 mV
AR FRENY 1.63(1 1.66 1.68 \%
VpoRr,/PDR -
for R L ETHE 1.75 %
VpDRhys? PDR iR 90.9 mV
Trstrempo? S ALFFELIN [A] 0.61 ms

1. 77 R e T ORIE 2= BN IBUE Veor /PR «
2. WIBCHRAE, AEAE .

Er A FgabiagmE kR L (POR £4%) 2] A P o A XA I — 454000t 2],
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5.3.4 {tEEHRIFMY

HLIT I RE 2 22 R S ORI 26 1 25 B P, I B 2 MO0 [ 256045 T4 FBJE . BRBEIREE L 1/O 5
BRSO P2 B E . TR VO MBI EE R . TR e A7 2 1 B B LA i
17 AT 25

AT A B AT AT 0 AR T e, DR AEPIT — RS TR A

RAKHRIEFE

24T B4

« FTA 1O 5 ERAL T A, FEER R — NS HF E—Vpp 3K Ves (L1 #K)-

o FTARISNERAL T ORPPIRAS ,  BRARRR UL o

o NAFAFAEAR VT ) I TR A 2 fuoik HOBRZE (0 ~ 24 MHZ I 24 0 DMEEFRF 1Y, 24 ~ 48
MHz By 1 NSRRI, 48 ~ 72 MHz B 2 MEFREEI, 72 ~ 96 MHz BNy 3 M55
i)

o RATNINAETFE « MIF RN : feoikt = fuolko

Er AT AL M AL R B AP e B AR AT IR E .

& 19. ENAFTEX THAB MR KB TERE @

<
e SH b i e B
Ta=25°C
AL Ja HEAMMENHES, Vop = 3.3V, 30

IDD

UL RN LA

LPDS = 0(PWR->CR bit 0)
BALJFHEANIEHE A, Vpp = 3.3V, 4.6 A
LPDS = 1(PWR->CR bit 0) |

FEHUBE R LA R e AL, Vop = 3.3V 0.4

1. BKJHSEAE Ta= 25°C I K45 2.
2. MG L, AEA I 10 RE BRI .

BLRV RO B R T
MCU &bF Nk &4+ T -

« FTAR 1O 51 I#ERAL TH A, FEERE— A BT E—Vpp 8K Ves (L1 #X)-

o FTARAMEEA TR, BRAERE AL .

o IRAFAFAE AR (0 U5 1) B () 22 2 fucie M9AI% (0 ~ 24 MHz By 0 MS5EAF R, 24 ~ 48
MHz B 1 NS, 48 ~ 72 MHz By 2 ANERFEHE, 72 ~ 96 MHz 2 3 M5
Fe ).

o PREEIR AN Vpp At L L R 2551 T3 16

o RATUELIhEEH E . SN : feoikt = frolke

E: AR LIPAR BT A0S R MIATRE .
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% 20. BITIEN RIS ARRERE, BEGERBARIRAEHIET

sEE O
Fia=2 28 FA fucik HpP
WRFENE @ | REFEME
96MHz 26.23 15.2
72MHz 20.52 12.19
48MH 14.71 A
oo | EATHR R MG Y| Ah e @ 8MHz 9.13 mA
36MHz 11.76 7.58
24MHz 6.158 1.544
8MHz 2.176 0.962
1. LR RTE Ta = 25°C. Vpp = 3.3V AR E .
2. ARSI A 8MHzZ, 24 fucik > 8 MHz I3 PLL.
&= 21. BREX TR KEREFE, RBIEITE flash &
WRE ()
ﬁ% ?ﬁ %ﬁ: fHCLK é’fﬁ
WRFER @7 EMPEME
96MHz 30.6 15.7
72MHz 23.9 12.5
48MH 17 .
lbp | BENRHER FROGLRIHIVE|  Abasatsh @ 8MHz 9.08 mA
36MHz 13 7.32
24MHz 9.51 6.15
8MHz 3.51 2.24

1. ST RAE Ta# 25°C, Wop = 3.3V I35,
2. &I‘ELIKHQL%EF% 8MHz, 4 fHCLK > 8 MHz EH’EF@ PLL.

AR5 R HRE
o AP RERY LI FE 51 T-32 22 MCU B A A -l T

« BT VO SIBIERAE TA A, JRERZRE] AT E—Vpp 5 Vss (L 113).
o« A KIS TR APIRAS, BRARRS B 5 W o
o O BB R I R R R AR T AR

— KU S B B

- FUUFJa — AL B
o« MBLREA Vpp R R8T 3R 16,

& 22. AEIMERIRIRIERE (Y

25 °C IR . 25 °C B8
WEM B i1 2 WEA ¥ A
HiTh#e BTh#e

TIM2 0.99 ADC 1.03

APB1 TIM3 1.00 SPI 0.99
mA APB2 mA

12C 0.99 UART1 0.52

APB2 TIM14 1.02 GPIOA 0.53
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NS 25 °C PRt . WEAE 25 °C B Ef .
Bh#e BTh#e
TIM16 1.02 GPIOB 0.53
APB2 TIM17 1.02 mA APB2 GPIOC 0.53 mA
TIM1 0.99 GPIOD 0.53

1. fuck = 96MHz, faps1 = frcik/2, faps2 = frok, TEANIMEE BT 4 R ECHERIME -

5.3.5 SMEBETEELFYE

F B SMEBHRSH IR BB SMER R R B
R F R R B MO PR — A B S B A, PRSI 3t L P P £

TAEZA
# 23. EIRIMNEBA PR SRR
#"e 2% A BAME HARE BRXHE B
fHsE_ext F 4R ATz (D 2 8 24 MHz
Vhsen OSC_IN i X\ 5| i & T B 0.7Vpp Voo \4
VHsEL OSC_IN i\ 5| & T HL Vss 0.3Vpp Y,
tw(HsE) OSC_IN a A it ) (D 16 ns
ti(Hse) OSC_IN _F-fgrspa) 20 ns
ticse) OSC_IN TR ) () 20 ns
Cin(HsE) OSC_IN # ANz (D 5 pF
DuCy sk, 2L 45 55 %
I OSC_IN % N FLf Ves< ViN < Voo +1 HA

1. BRI, WAL il

VHSEH
90%

10%
VHSEL

I fHSE_ext |OSC_IN Sf I

LT -

13. SRR B SR A 32 S Y B

www.mm32mcu.com 38/71



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

RS

€A — A @R B IR AR 7 F TS S MR E P

DS_MM32SPIN2x_p_Ver1.15

R AN £ (HSE) 7T DU — AN 2 ~ 24MHz (1S AR VE IR 3544 BRIV R 35 77 2 o AT BT
G BT N R PSR AT aR A, W SRS RHEPP R R R . 1
JSEFH R, TR A AN 7 R A AU T e SR LT IR A D S R, AR/ HE 2K SN Bl
FRERTE] . AR AR S PRI SR (AR B RESE), TE MBI AR

% 24. HSE 2 ~ 24MHz #5788 451 (D@

Fine2 2H e Jis B/ME HRIE BAE Bfr
fosc N P37 2R AR 2 8 24 MHz
Re S 5 L BE 1000 k2

Cui/ TR S L A 0 R R i A
Rs = 300 30 oF
C.® BATFABT (Rs)™®
Vpp = 3.3V
I2 HSE 3Rz Hit ViN = Vss 4.5 mA
30pF 13k
Om IR w5 JA ) 8.5 mA/NV
tsu(nse) Ja B (A Vpp &FaE 1 i ms

1. WERAS IR E S ek A/ P B 1 R 5% Rl Al 4 B

2. MIZRE PG, AFEAP e

3. X T Cry A Cro, MV e B AL Ay UL I T e it ) (SR8 09)5pF ~ 25pF 2 [d]
FIREN A AR, JFRREAT AR LR R s IR G . 1% Cuy M Co AAMIFRIZHL. ik
i ig I UL Crq A Cpz W R AT G20 S LA I S 8. fEIE$E Cq A Crp 1, PCB
A MCU 5| I A HURLZ 5 JEAE A (AT UL AT 51 JAl 5 PCB AR ¥ L7 4% 10pF Aiit).
4. ARXEAR K ReAREHAE,  Re 5 nT LU Go A 1 IR0 552N A FH IR i 25 f ) AR 1 DR 3
SRR T AR B T A i B R AR A T AR (EG, 2R MCU 52 B 8 25 FA

M2RAERT, Bevkib s ZARR AN SRS %

5. tsygase) A BN E], S MNERAFEERE HSE JTAAIINE, B 232122 K 8MHz 4k3% X B
I TRB 3RS BB AE — AR AE R S A PR s L DN AT, e m RE D 1A i 3 R O AN BT T

K
R T RS
iR
S. o cLu Jj
IR 0SC_IN fuse
)/ AR - E=
| i 8MHz =g M
I JiRE 3T il
- / .
. 7 Ry, L osc_out
cL2
“ZEHT R =510KQ R, =5100
14. f£H 8MHz S iFa#E N H
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TR R S B A PP IR AN (3t R e R AT A ) AR SRR A 2

AEPIER (HSI) 15588
% 25. HS| 5% =a451E (V@
e SH FA B/ME BRE BAE Hupr
fusi LIRS 48 MHz
ACCys HSI i35 &5 1kG i Ta=25 -1 1 %
tsu(nsn HSI #k % % J5 B (8] 10 us
Ipp(Hsi) HSI ¥z % #% i e 200 MA
1. Vpp = 3.3V, Ta=-40°C~ 105°C, FRIEEEHIBLH.
2. HBTHRIE, ATEAF iR
{RERAER (LS]) #5555
% 26. LSI g5 (D
s e At &/ME RUE BKME LA
fisi® iz 31 40 75 KHz
tsu(Lsi) @ LSI #z % %% ) Bl [a] 100 us
loocsn® LS| ¥R %5 DIt 1.1 1.7 pA

1. Vpp = 3.3V, Ta =-40°C~105°C, [IEHEmITE0 .
2. HEGEETEE e AR 2R
3. HRIHRIE, AR TR

MR ThFEIR U RERE A A i)

IR FI R B (8] A& LE P EEI BE HSI KM Bl B4 2. MBI 18 FH A I B4 24 i

(48 A AR AT 5 «
o EHLESIUEE A R RY 4
o REEMRATII: I B YR HE N BERASE SIS A Y 0 b

JITA PRI 18] 5 A8 FHY PR S5 P2 A3 vl Pl e 7 38 P AR S AR A5 3

27, {RINFEAR A B R AR (8]

N ¥ %1 BAE | B
twusteep (" AR AR A = i {8 FH HSI #3% 2% ] g i 4.2 us
twustop AT 0o HSI $R% #s i PP i < 2us 5 us

HSI 7% a5 i EP g < 2us
twusTosy LGRS WA 4 A DG PR AR R ) (1] 510 us
< 30us
A PR RIS [ )00 MRS B AT 0 22 R BB — SR 4R 2.
40/71
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TR 2B A AR AT L A I8 AR SR AR AR 2

%< 28. PLL 451 (D

5 2R BAME B BRXHE BAr
o PLL @ A\ Bgh @ 2 24 MHz
- PLL f B8k 5 25 L 40 60 %
feLL out PLL 5 45y H B 4 40 200 MHz
tLock PLL #AH S 8] 100 us

1. BB RAE, ALl

2. WEIERMAEMBEARL, WHRYE PLL K #3815 fou our AT RVFE

.

5.3.8 FFifER4FE

INEERE

BRAEAEI B, BT HEE S HORAE Ta = - 405C~ 105201 51
% 29. TR R

Fia= e 24 FA BeME HRE BAE LA
torog CEOASE T 6 75 s
teraseE TUAERR A [E] 4 5 ms
tve B PRI ] 30 40 ms
BEARA 9 mA
Ioo e EERE N B mA
PR 2 mA
Vprog éﬁ?ﬂji EE}:E 15 \
% 30. NEFH#REOMEIEREHR (V)
Fias M &AM B/ME HARE BAE LA
in (5
NEND 20 T
WH)
Ta =105°C 20
trReT R PR AT IR 1
Ta =25°C 100
1. HEEEFEEE, AEAFEFNHER.
2. PEIRINR I A BN R EVE R 3T
5.3.9 EMC %4
BURRPE IR SR AL P T O 25 S PR B Fh A A T IR Y
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Thietd EMS(EBEEERME)

iz AT AN B R R A (G 1/O % IR AR 2 AN LED), AaEE St it i 2 b e T

MEF A 451%, LED INERIE/R T AR 77 4 .

o F R OH (ESD)(EBHE AT GO ) 0B R T K 5] B E B A Th R rE AR R . XN
R4 IEC1000-4-2 Frif: o

« FTB: 7£ Vpp 1 Vgs Liid—A 100 pF (1) 8 25 it i —AN# A% B s (0 kb i (A 1) 0 e
m) BRI AT e R . XN RT S IEC1000-4-4 Frife.

O AL DS R G0 IE R .

TRARGE AT N R XRAFET N HZEILF E LK EMS 205 1SR 47 1

% 31. EMS $1t

Frin= 2% A ZHIRE
%E Vop i Vss J:ﬁﬁ 100pF VDD=3.3V,TA=25°C,
Veer AN SEINEEs frck=96MHz. sy 2A
5 PR B A J e i E R AR B [EC1000-4-4

BT AT SR AR A R S R 7 R 15

TERAEGLAT EMC (PR (L, R (MR PR B AT 1. BRI, H70
EMGC 1 fil 15 11 7 S Fi A FLp P (i

Rk, R P pEs4T EMC A JFEAT 5 EMC A SRHGIENTA,

LA

P R R A SRR I, s

- BEBERIORE it A

- WAL

o RSO BRER (I AR Ao

IERTEYIR IS

1R 2% LI 520 (R AMOE B AR T SCSS BAR), 7T LU A THh7E NRST 3| A—A4
1% B P BE AR B 3N —ANFRSE 1 R (16 H P 7 SR

TEHEAT ESD WA, TT DAFELRE HE R P B 5R oL R B R ANAE S5 b, 2k I B 2 A 31 1
LT, A 43 o DA 11 R S T A A

5.3.10 x| AE (BSBURY)

T ZARFRGMAR (ESD, LU), A5 FER 52 f0M 73, Stk 4T 38 5 0 8 DA e 5 22 1
LR 7 T P R

FHELHER (ESD)

R RO (IS IR K AR T B — A0 Bl Js — A B k) Tt in 20 B R i RO BT 51 L
FESR RN R B RS EEEAE G (3 B x(n + 1) Bt S, XA & JESD22-
A114/C101 krifE.
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B

AT VRS RE, TEAE 6 MRS BT 2 D IAMOERS RS
o NRANHIRGII, SRR ARER A A A

o FERENRIA S AR ECE R 1/O SR EE A HL .

XA 54 EIAJJESD78A 45 Ji F B8 e Bl bR v

]

2% 4 BAE AA

Ta =25°C, &

VEsp(HBM) R BCR L E (AR ) 6000
JESD22-A114 v
) N Tp =25°C, 5&
VEsb(com) B FE S L R (TR AR L) 500
JESD22-C101
ILu ¥ 25K 8128 (Latch-up current) Ta =25°C, & JESD78A 200 mA

7 33. /0 Bp7SHHE

5.3.11 1/0 s O%F%

i AN
BRAEREIBEHL, R RIS BRI RN PR AE S T 1O 3 D2 Hes
CMOS.

K] SH %A B/ME HRIE BAE Bfr
VLT HANKCHT T CMOS 3 [ 0.16Vpp 0.2Vpp v
Vingzitrin LPNCE SRV CMOS i [ 0.8Vpp 0.84Vpp \Y;
ViLgasirm) LN iR RS EN CMOS i 1 0.33Vpp 0.37Vpp Y
Vingeiim) BT R CMOS 1 0.58Vpp 0.62Vpp Y
Vhysgrirrar | /O JHVHE %55 fidh 75 o IR i (D 1.2 3 3.3 Y
Viysrspsemy | 1O Vi 245 AlA 25 B R i (D 0.5 1.2 1.4 v

lig N I @ +1 HA

Rey 55 BRI AR ® Vin=Vss 28.7 36 479 kQ
Rep 55 R P A bE Vin=Vop 25 31.2 40 kQ
Cio /O 5 iy 2% 5 pF

1. MR R SRS T RRA R . R TIETEH, AEA P F .
2. U SRAEARAR 5] A S ) rE AR, YR FRIA AT R T R K AEL
3. BRI fr A R R A — AN FIE R L AR B AN AT R 2R ) PMOS/NMOS 528, XA
PMOS/NMOS JF 5% I# HLBHAR /N (£915 10%).
FrA 11O i I #& CMOS & (AT E), NS E T 2 80™ k1 CMOS L
Pt
o XF Viu:
- W5 Vpp & T [2.50V~ 3.08V]; {#H CMOS #51k.
- W5 Vpp &/ T [3.08V~ 3.60V]; f17 CMOS.
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* X‘j‘ﬂ: V||_:
— {§if§ CMOS #51k.

MLIESN R

GPIO(H H i N/ Hi ity 1) 7T LA WS B HE 2 78 £20mA B .

FEH PRI, 1O JEFEH A ZUERAE IX S B AN BE B L 5.2 45 H A 48 %o B K0 e M

s BTA 1/0 %5 A M Vpp EFREU HIR AR, ik MCU 7E Vpp F3REH & KIS 1T i, A
e o o6t f5e KA 1E vpp o

o AT /O S WU I Ves IR I HREAT, ik MCU £ Vss EIR I HIER BT HL
W, AREE L0 KBUEH vss

ML E
BrARRE B, N RIS EOR MBI A Vop #E R HERAT AR 161 &I &1
Fo P 10 3 AL RS CMOS .

e S &4 B/ME B B:SX v
AR ESE, 2 8 NS HIFER | CMOS i, 1o =+8mA
Vo™ 0.4 \
e HL R 2V< Vpp.< 5.5V
RS, 2 8 ANEIMIFEIN | CMOS #iH o =+8mA
Von® Vpp-0.4 \%
H LA 2\V/< Vipp < 5.5V
HHKRESE, 2 8 AN HIF R lio =+20mA
Vo (W® 0.4 \Y;
e R 2V<'Vpp < 5.5V
B ST, 2 8 AN B EE lo = +20mA
Vor@® Vpp-0.4 Y,
HY LR 2V< Vpp < 5.5V

1. ST IR o AR 2R R 45 I A0 i RBUEE, AR Lo HLEAT (T
/O AR H1 ) A REEL lvss o

2. GHEHRHER Lo MAURLEIRR P4 I AT IR KBUEE, FIR Lo HIEM (TF
/O ANz 1 JAl) AN e lvop -

3. HZRE AR, AFEA A,

BN 3R
i N\t AU R R SCRIUEL 70 90 AE 1 16713 3545 .
BrARE A BT, 2 3541 Hh 92 B i PRSI 2 AN f B AP 3R 1325 I R A 21

3 35. MINME A (DO

MODEXx[1: 0
R B 5% Py BME B s
AR
CL=50pF,
00 fmax(IO)out %ﬁ5ﬁ$ @ 2 MHz
Vpp=2V~5.5V
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WOPEX1 01T g B s BME Bokf sy
> N
BB
LR M <] C.=50pF,
00 tr1o)out X 125 ns
‘FE%ZZHTJ‘IEH VDD=2V~5.5V
LR At e o] CL=50pF,
00 tr1oyout X 125 ns
b Fr A Vpp=2V~5.5V
o C_=50pF,
10 fmax(IO)out BARIE @ 20 MHz
Vpp=2V~5.5V
LRy M <] C.=50pF,
10 trio)out X 25 ns
‘FE%Z:HTJ‘IEH VDD=2V~5.5
R S PR CL=50pF,
10 traoyout X 25 ns
J:}I‘BTJ-IEH VDD=2V~5.5
C.=30pF,
1 fmax(IO)out B%ji*fﬁ$ @ 50 MHz
Vpp=2V~5.5V
C|_=50pF,
" fmax(IO)out %ﬁiﬁ% @ 30 MHz
VDD=2V~5.5V
" HiH R AR C_=30pF; 5
It ) ns
et ek ] Vpp=2V5.5V
LR Ry M R <] Cg=50pF,
1 tr10)out ot 8 ns
I I [H) Vpp=2V+5.5V
» I E B T Cy=30pF, .
tr1o)ou X ns
r(iQ)e Tt Vpo=2V~5.5V
R 2 R C_=50pF,
1 traoyout . 8 ns
AL IR [R] Vpp=2V~5.5V
EXTI 2] 25 ko i 21
texTipw 10 ns

HINEBAS 5 R 98

1. 1/0O 3t (38 B 7] L@ MODEX[1: O] it E . Z WA % F M % GPIO iy

Bic B 25 A7 2 A 1B o
2. B RARIER 157 € Y.
3. HEIHHRIE, AEAFA NN,

www.mm32mcu.com
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A1 H
%X & 50pF

90% 10%

u_p: tr (I0)out
| |

tr (10)out :<—>:

|
|
e T >

WS ((tr + tf) < 2/3)T, - H 525 L& (45 ~ 55%)
A IRNS0pFIT, A B R KR,

[ 15. MM 3T IEE X

5.3.12 NRST 3|45

NRST 5| ii#i NIk sh 8 ] CMOS L2 a3  — MABEWT A EF7 s, Rpy.
BRAERR A, R A S BRI RIS A Vpp i H R F &R 161046 &1

#.

%< 36. NRST 3| B4

N BH 1t B/ME HAUE BAE Bhr
Vienest) NRST #ii A\ HLF -0.5 0.8 v
Vinrst) NRST #i A i HF L Voo

NRST Jiti 5 it A 2 kR IR
Vhys(NRST) \ 0.2Vpp Y,
i

Reu 99 LR SRR @) Vin = Vss 15 kQ
Vengrsn) ! NRST #y N\ 3 ik 100 ns
Vnenrst) ) NRST 4\ AR kv 300 ns

1. HHRIE, AEA P Tl

2. Egu AR T — AN FAE R SR AN AT R PMOS S8 iX1> PMOS/NMOS

TFRETH AR/ (294 10%).
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SMBSIALHLEE | e m "
"4'

’, \\\
! R Rpu
\NRST?
1
|

-
- S

AL

[

\
\ b i B
l I ' L * TEI A
) ]
i 0.1pF !
S
\= = /!
\‘. Y,
~ ',’

\~---—’

368560

& 16. LAY NRST 3| BEMRF
1. BN T BiEZ AR .

2. HIP b ZRRAE NRST 5B B AL REBSAIRTEE 365F 51l H 155K Vi wrsT) BT 5 )1 MCU

AR

5.3.13 TIM ER 284514
T H SR B R

A R N R D RES L Gttt LEAZ S ST 3R SMERIN B PWM fa i) (R4 PETETS, 2

W/ 6.3.11.

= 37. TIMx() 434

e 25 &AM BuME BAE HAL
tres(tiv) SE IF 35 73 S (a] 1 trimxcLk
tres(TIM) Eﬁ%%@?ﬁ [7] frimxcLk=96MHz 10.4 ns

CH1 % CH4 172 I 234N 5R I 0 frimxcLk
fexr MHz
%Epifﬁ% frimxcLk=96MHz 0 96
Restim SE W48 7 PR 16 A
kR T AR, 16 7 1 65536 trimxcLk
tcounter
-L—[—ﬁﬁﬂv‘f%ql}%/ﬁyﬁ fT|MXc|_K96MHZ 0.0104 682 HS
65536 x65536 trimx
tmAx_CcounT TR BRI TIWhCLK
fT|MXC|_K96MHZ 447 S
1. TIMx & — ANl 4R
5.3.14 BEEQ
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12C
Rk B, ¢ 3814 1 S HORAB FIFRHER IS, focucr SR Vop HEHUHLIERF &2 1610
SR F.

12C 2O G FRE 12C JBAE PR, HA W TIRE]: SDA f1 SCL AGE “H I, HiE
NIT IS, 2SI BIAT Vop Z 18] ) PMOS & <], EASRAEAE .

12C % RS T3 38, A KM At = A DIRES| I (SDA A1 SCL) WkstE e, 2 I/

T 5.3.11,
7 38. 12C #EO4FM
ke 12C (D Pz 12c W)

65 % B/ME BAE B/ME BRHE Hh
tw(scL) SCL B i i) 4.7 1.3 us
tw(scLh) SCL I vy ief ] 4.0 0.6 s
tsu(spa) SDA LI A 250 100 ns
th(spa) SDA HHE R FFHT 1] 0® 0@ 900® ns

tr(spa) trsoL) SDA Fi1 SCL _E 7t a] 1000 2.0+0.1Cy 300 ns
tispa) ticsoL) SDA Fl1 SCL T [&H [a] 300 300 ns
th(sTa) THIR 2 A CRFR I 1) 4.0 0.6 us
tsu(sTa) BT BT AR 2 A ST () 4.7 0.6 us
tsu(sTo) 5 1R SR A LI [A] 4.0 0.6 us
bsrosTa f5 L SR B TT R S5 AR RIS "7 13 s
] (SN
Co (5% ISEFNEN LRIk N 400 400 pF

1. BT ORIE, ZSTEAEF=lit .

2. ik BhRHERE 12C 0 B KAE, fpoks D AIRT 3MHz. ik B PRI 12C 5k
P, fperks UDHUKT 12MHz.

3. WIRAZRE K SCL 155 ARSI a], T T35 B TF 46 25 1R 6 B K PR KR I ]

4. N TEMSCL N A e LHIIXIE, £ MCU W ZifiE SDA 155 L%/ 300nS
BRI AR IS 18] o
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VoD

VbD
1
4.7KQ % 4.7KQ
12CH1 2k { 1
B E T4

T4 2 1 /“g/

SDA / / ><: >< T tsu(STAw:% /%t‘a%&#

A
WY

| sbA

1 [

| scL

ti(sDA) »—a »-atr(son) >atsu(sDy) | T e tsu(STA'STO)
1 1 w RIS T
| |
< ETY > tu(sc > thisoy .
| | |
| | N |
SCL } : . L
‘ [
tw(SCKH)N—>: tr(scy »—« > ti(scK —»—-{su(STO)

130244

mw Y ~

17. 12C B mug RS g (1

1. M BB T CMOS Hi1:70.3Vpp 1 0.7Vpp .

SPI #O%E
BRAERE BV, % 39FUH (1 B4R T FR BRI, foovio SHH A Vo HEHLHLERT &% 1611
FAFIETRE.

A K Nt 2 T 51 B (NSS. SCK. MOSI. MISO) HIFsE VRS, 2 W/ 5.3.11.
% 39. SPI 41

i 2% &4 &/ME BAE L ¥A
fsck 1te(sck) SPI B i EXX 50 0 36 MHz
fsck 1/te(sck) SPI I Bl AT 0 18 MHz

ti(sck) SPI i AR BT i) fEH2¥: C=30pF 8 ns

ti(sck) SPI Bl b I T B[] fiEk L %5: C=30pF 8 ns

tounss) @ NSS #3715 [a] A AMpcik ns

th(nss) @ NSS R [H] NS 73 ns

twsckh) @ SCK & IR 8] EBL froue= 36MHz, 50 60 ns
TP EL = 4

twisery) @ SCK {1 EBL frouc= 36MHz, 50 60 ns
TP ERE = 4
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i 2% &M B/ME BAE Bfr
tsu(s) @ H5H N\ S SN [R] A 1 ns
th(sn @ HHE N AR TR I ] N 5 3 ns

MR, focik= 36MHz, 0 -
taso) @@ Hedldam L V7 v i A T PERE = 4
MAER, fpork= 24MHZ Atpoik
tais(so0) @ HeyE i A LB ] N 10
ty(so) @ H5HH i A R [A] M (fEREILTR 2 JF) 25 ns
tymoy @ H5H i A K [A] TR (R RELIR 2 )5) 3
th(so) @ . ) M (FREILIR 2 J5) 25
thvo) @ IR R R (FREILIFZ)E) 4
1. MGV, AEA I,
2. B/IMEZRTR RSN A B /NI, R KA 2 IR SRASE0E 4 B R T
3. FMAZ R R i d N 8], B R AE R R ARk B T P A I BRI TR

NSS input\ f

tSUNSS) > tesck) —— L thiuss) el
2| cPoL=0— f ‘ ‘ | g |
£ tW(SCKH) !, , : | ' ‘ }
5 CPHA=0 _  tw(sck) | N | I ! ‘
%) CPOL=14j444444\k______H kﬁ“““\gggggg/[“T“*
3 o tuso)+—> th(so) s — —trsCK) ldisso)
taso) &e—» | | ! o tisck) |
MISO | N i - ‘ |
OUTPUT ._MSBOUT ) BIT6 OUT LsBOUT  |—
tsu(si)—5
MOS| ><><><><><><>(>< | MSBIN >< BIT1 IN X LSB IN ><><><><X><><X
INPUT | '
:& th(si) >

18. SPI Bt FE-MERF1 CPHA =0
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NSS input

A4

tsu(nss) ;_, e——tc(scK) ——» th(Nss) :‘

| E ! . !
CPHA=1 . f NL____J/ggggg\k_ / \!
CPOL=0 : 3 /! N !

|
'tW(SCKH) — ' I
I
I

SCK input

CPHA =1 W(SCKL I - i '\
cPoL=1 | K¥%hﬁ\L”//4 \ i
1 | . : I|

th(so) a-—»‘ fea 1!

—
=
»
f

|

/! tdis(so)

'(\)’”US%UT4<:>< MSE OUT >< BIT6 OUT >< LSB OUT

>._

! |
tsu(si u—»wth(& ) —>

MOSI ><><><X><><>(><: MSB IN >< BITE IN >< LSB IN XXXXWXWXY

429658

[{(@\] =/ 4
& 19. SPI B} EE-MNERKF1 CPHA = 1(D

1. M BB T CMOS Hi1:70.3Vpp 1 0.7Vpp .

www.mm32mcu.com
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High

NSS input

|
CPHA =0 TN / ‘ )
|
CPOL = 0 ! N \
|
|

|
|
o = | | )
2 | ! : | !
3 [ | [ !
S ! ! | ! 1
@| CPHA =0 A / \ 4 N/ /
|
cPOL = 1 o | ! | L
|
Pl \ | [ | :
| | | | | | |
|
CPHA = 1 | ‘ \ | :
|
- |
5| cPoL =0 | ! ) -
= [ I | I |
S I [ | \ b
S| cPHA =1 ! ‘ i |
n | | | | |
CPOL = 1 | \ / 1\ A

| Itw (SCKHY \
tsu(MI) ‘w :tW (SCKL)‘<—>¥

|
|

MISO ! |
T

|

|

|

|

T 1
< th(M|>+]

|

|
: tr (SCK)
! 1f (SCK)

MOSI
MSB OUT LSB OUT
OUTPUT ‘ >< Bm_OUT , ><
tv(MO ) &P th(Mo Y& »*
N )|

20. SPI BfFE-E#&ER (D

1. MR BE T CMOS Hi*F: 0.3Vpp 1 0.7Vpp.

5.3.15 12'if ADC %¥1*
BrAFRe ], FRISHRMAFTEER 161 %I EIRE . fecLke FIFAM Vppa HEH

SERERYh S E2 R
% 40. ADC 454

Fincs ¥ P2 B/ME HAE BAE Bfr

Vooa NS 25 3.3 5.5 v

VReF+ IESEHE 25 Vboa \Y,
fanc ADC B} gz 15(1) MHz
fs(® KA 1 MHz
fapoc = 15MHz 823 KHz

frric® AR A R R

117 1/fapc
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#"E B2 > Jis B/ME HRIE BAE HAr
Van®@ el EEE ® 0(Vss 2K Vrer+ \%
Vrer- EHE|Hb)
Ran® AR &N e Z a1 IR 41 kQ
Rapc? KT R 1 kQ
PN ST R A AR 47 FE
Capc® . 10 pF
1~
¢ @) ﬁﬁ?ﬁj’[‘lﬂ fADC = 15MHz 0.1 16 us
STRERS
° 1.5 239.5 1/fanc
tsTaB (&) b H A ] 1 us
L@ S PYFE A  [1] faoc = 15MHz 1 16.9 us
o (L4 TR 1) 15 ~ 253 (RFF tes ) BHIEIL 13.5 1ffanc

1. AV ORIE, AEA =K.
2. HEITHRIE, AEAFHN.
3. BRI, Veery fENTBIERE] Vopas Vree. 1E N HBIEEE] Vesao

Ts
- R
fapc X Capclx In(28+2) e

Raiv <

FIRAK (A0 1) H T vk Kb BET, 1572 LL/NT 1/4 LSB. Hop N =12(5%
7~ 12 BLHER).

ol

% 41. fapc=15MHz D BTHIER X Ran

Ts(AR) ts(us) BK Ran (kQ)
1.5 0.1 1.2
7.5 0.5 30
13.5 0.9 57
28.5 1.9 123
41.5 2.76 180
55.5 3.7 240
71.5 4.77 312
239.5 16.0 1050

1. BB RIE, AELE Fill.
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s 2% TR HEE BAE B
ET LA RE +10 14
EO Tk 22 fecike = 60MHz, +4 +10
EG 2515 fanc = 15MHz,Ran < 10K, +6 +8 LSB
ED oy LRk R Vppa =5V, Tap=25°C +2 +4
EL RO etk iR 2 +4 +6

1. ADC H5FES RIMVEN TG R 75 B S AT TR AR AL A N 51 B0 3 N\ m)
Ui, PRUORIR A2 2 2 FRAIC 5) — MBSO N 5| ) B IEAE AT (s BT . e T e ™
AR A1 N LR AR HEASEAOL S b, (] A o D) 30— AN 1 AR A
ﬁﬂ%EﬁE‘]iﬁE)\Eﬁ.?}ﬁ, R%@L"?d“ﬁ 5312'432/31':[:[1[3/‘] IINJ(PIN) | z||NJ(p|N) TEA‘ZV\] , EJE
ANLEm ADC K5 .

2. MZEETHEIRIE, AR,

ET = SoRABEIRZE: SERRAERAE AL Sy h 28 18] 1) 5 K A e

EO = w25 : 25— IR SEBRIL 4 A S — O B AR % 40 T 1) it 2

EG = Wiai ik % : ffa— IR ERAR RGN 5 5 — S Bn 48 [A] 1) e 19

ED = i 2ethim 22 SLbrob kA B AR [T ek W s«

EL = B E iRz AT Mo S BRI 4 AT oM D2 1] 1 5 KA 9 o

KAE AR FFADCHE # 2%
ANx | Raoc” 12
VWY LT YWY %jﬁ%%&
@ Cparasitic® |
‘ Capc

439454

21. (£ ADC #BIp)EIEE

1. HX Rans Rapc f1 Capc WIZUE, S0k 42.
2. Cparasiic %7~ PCB(5 141 PCB Aii Jay i1 S AH oK) 5028 EIMZFAE A (KZ 7pF). 4%
K Crarasitic EEA PR B RS L, AR IR B INE R fapc -

PCB #it&iy
HLJR I SR A IR R & RE . BRI 10 nF B LI A FI A (PR ), e AT IR 1%
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B mx

w5 BME SR Bkt
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
¢ 0.13 - 0.18
c1 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

0.40 0.50 0.60
H 11.09 11.13 11.17
0.53 - 0.70

L1 1.00REF

R1 0.15REF

R2 0.13REF
0 0° 35° 7°
01 1 2 12° 13°
02 11° 12° 13°
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A3 0.59 0.64 0.69
b 0.18 - 0.27
b1 0.17 0.20 0.23
c 0.13 - 0.18
ci1 0.117 0.127 0.137
www.mm32mcu.com 60/71



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

ESEL Gk

DS_MM32SPIN2x_p_Ver1.15

B =K
w5 BME SR BoklE
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
0.40 0.50 0.60
H 8.14 8.17 8.20
0.50 - 0.70
L1 1.00REF
R1 0.08 - -
R2 0.08 - 0.20
S 0.20 - -
0° 35° 7°
01 11° 12 13°
62 11° 12 ° 13°

www.mm32mcu.com 61/71


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

ESEL Gk

DS_MM32SPIN2x_p_Ver1.15

6.3 F 3 QFN48
P D — — K
[ !
= Uuuuuuuuuuu
TH -
Q B) -
LASER MARK D) -
D ) d
B R -
B N T
ol > . -
) -
) -
L; D2 g
,i'ij -
4 AR (AN ANANANANANANA

TOP VIEW b_)| |(_
BOITOM VIEW

SIDE VIEW
[sp]
< 2
<
N
T T
o

25. QEN48, 48 Bl R T 5l kit it 2 &

1. BRI L B 22 1
2. R ifhzEK.

%% 48. QFN48 R~TiiiBA

] =k
w5 BME SR Bkl
A 0.70 0.75 0.80
A1 0.00 0.02 0.05

A3 0.20 REF
0.18 0.25 0.30
D 6.90 7.00 7.10
6.90 7.00 7.10
D2 5.45 5.60 5.75
E2 5.45 5.60 5.75

www.mm32mcu.com 62/71


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

ESEL Gk

DS_MM32SPIN2x_p_Ver1.15

B =33

s B/ME R BAE
e 0.40 0.50 0.60
K 0.20

L 0.35 0.40 0.45
R 0.09

N 5% H =48

oV

www.mm32mcu.com 63/71


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

ESEL Gk

6.4 ¥3E LQFP44

DS_MM32SPIN2x_p_Ver1.15

D A2
A3
D1
25 0.58BSC ]
] 1
- T
- T
- T
- T
- | ol w
o | T
] T
I T
T T
- @ T
PIN1
IDENTIFICATION H H % % H H H H H H H 1 = J/
N
A
O
(] A, b
< g 7 b1
S,\"{’, g S WITH PLATING
Ll | 7{ ’ .
e BASE METAL
ﬁt—’ SECTION A-A
LEAD FORM PART
7 7 '
26. LQFP44, 44 BMEEIE SR KE
1. BSR4 bh il 244l
2. RsFsph=XK.
< 49. LQFP44 R~Ti7BB
e =X
B/ME 8 ki BKE
A - - 1.60
A1 0.05 - 0.15
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MM32 SPIN 2 5 N T x

Device family

MM32 = ARM-based 32-bit microcontroller

Product type

SPIN = Motor

Sub-family

2 = 2 Series

User code memory size

5=32K
7=128K

Package

P=LQFP
N = QFN
T =TSSOP

Pin count

S = 64 Pins
F = 48 Pins
Q = 44Pins
T = 32 Pins
W = 20 Pins

Options

TR= tape and reel packing
blank= tray packing

29. MM32 BlE2& %
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