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1.2 PR R

2 MR
2.0 BERTEL

2.21  ARM [f] Cortex-MO W#Z I WIKINAE (Flash) FISRAM . . . . . .. ... ... .. ......
222 WEIWNIIEMERE .
223 WESRAM . . . .
224 WEMHEERTEEHZE (NVIC). . ..
225 HRESTRWTEAEESRIRE EXTI) . .
226 WHEPFIUEZ . . .
227 HEEBI

2212 DMA . .
2213 ERMEIETIR . .
2214 ERFBUWREE (UART) . . o
2215 12C BZR . .,
2216 HATAMEAELT (SPI) © . L
2217 BAMAGEEL (GPIO) . . . .
2.2.18 ADCRPIEUTEBLAE) . . o .
2219 BEOEBRIE . . .
2220 WIS . .
2221 HATIRI (SWD) . . .
2222 FLEEEE (COMP) . . . . o o
2.2.23 HHIREN2E A PN Dh3 A% (Gate-Driver and PN-MosFET) . . . . . . ... ... .. ...
2224 BLEXEETT (Com_lO) . . . . .

3 BIEEX
31 AEESEYRESIULE .
3.2 TNREREBE . .

4 TR

5 HSRE
51 MREE .
541 BBHUE . .
5.1.2 BAUHRZR .
543 MEEA . .
514 SBIFENEIE . . ..



5A5  HEHTTZR 22

51.6 HFIEFEIE . . ... 22
52 MXTERKHUEM . . . . 23
5.3 TAERE . 24

5340 EHTAERME 24

5.3.2 EHAHEEA TSN 24

5.3.3 WEREAMAMEEEEIBEIERE ... 24

5.3.4  HEEEEGERE 25

5.3.5 AMERRPERIEEREE ..o 28

5.3.6  WEBRHERIEEREE L 30

5.3.7 FEREEERTE 31

5.3.8 EMC HE . . . e 32

5.3.9 LN (BABURTE) . . .. 33

5.3.10 /O SR IE . 33

5.3.11 NRST SIBIERE . . . 36

5.3.12 TIMEREERTE . 37

5343 MBIETEE . . L 37

53.14 122 ADCHRE . . . o 42

5.3.15 IREALIREIEYE 45

5.3.16 FBE#HFME . . L 45
R IX B 2% 47
6.1 ARG . e 47
6.2 TAEERME 48

6.2.1 AREECGAEAMBEE TR TR . . . . . 51
R 52
74 BEEQEN32 . 52
BEMg 54
BEHER 55
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BEHHER] 4
T 6
BERXUE R CITAER . . o o 12
QFN32 UM . . . 13
THREHER . o 18
SUBIRIEEME 21
SUBINERIE . . o o 22
=y =~ 22
= 8/ 5= 0y == 23
FERUEE N A ML FATH FEAE Vop = 3.3V T SIREEMIRTLL . . L oo 26
PNV R ALY RV AEAE Vop = 33V T SRR . . o o oo 27
AN EE I ARSI R . L L 29
I 8MHz SRR . . . . 30
BN SRR ETE XL . 36
A NRST GURET . . 37
12C METMBIBAIE RS (D . 39
SPIIFE-MEERF CPHA =0 . . . . 40
SPIIFEE-MEERA CPHA =1 41
SPIIFFEIE-FREZ (D 42
I ADC BUEIRESEIR . . . 44
B EBIEMSEZEBEIEETERER . . 45
BB R 49
FIRARY (Shoot-Through Protection) IF /B . . . . . . . . o 50
BRRKTAERM G TERIERIRR . . 51
PCB A G FLIEAR . . . 51
QFN32, 32 G T T Lol REPAMERRE R . . 52
MM32 LS 642 54



© 00 N O O~ WN -

A DA B W W W W W WWWWWDNDDNDDNDNDDNDDNDDNDNDDNNDN-=22 2 A A A A A A A
N = O © 0o N O OO0 b WODN -2 0 © 0NO O P WODN -0 O© 0oNO O b~ w DN O

FERMTHRERAIANEILE . . . . . 3
MRIFERE R 0 . 7
SERNFREINREELEL . . o 8
GUBITE S . 13
PASGITHREE T . . . 16
PB it ITIREE ] . . . o o 16
PD G IITHAEE T . . o o 16
GateDriver BIBIULE . . . . 16
TEREESIRIR . . 19
= 23
2 1 23
]2 B == < 24
AR TTAESAE 24
PRE AR IR RIS E . L L 25
RS HUE R TR R HIRIEAE @ 26
BATREAUR MR R R, BR A EARRSANES Flash WF3gqT .. .. .o 27
REAR B T RS B AT #E, BRI 3RS O Flash 80 RAM HIg4T . . . oo oo L 28
MBI (O 28
BRSNS L . 29
HSE 2 ~ 24MHz 4R & 84t (D@ 29
HSEIRG e ERE (D) 30
LSRG EAEIE (O 31
RIFERERMIMEEE IS ] . . . . 31
INTERERE B ERTE . o 32
INAEAERE R At ABE AR AEARE (D) 32
EMS HRIE . . o 32
MCU ESD HPE . . . 33
VO BAEENE o 34
B ERRYE 34
NE S (O 35
NRST SIS IE . L 36
TIMX) B PE 37
12C HEEVRRME o 38
SPURIE (O 39
ADC BRI . 42
fADC:15MHZ(1) BB R RAIN « ¢ v v v e e e e e e e e e e e e e e e 43
ADC 5 - RBRIIINR S (D@ . 44
TEAREEIE O 45
BRI . 45
Gatedriver #E#F TAETEE . . . . . . 47
PWM I NH IR . o 50
QFN32 RFULHE . . . 53
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BIT

1.1 Bk

A= A R = ERE R ARM® Cortex®-MO S I% 1) 32 Sridzhiles, fem LAESURATE
72MHz, W& EEAAESE, F 5 1 1/0 s DASMGEZBIAMT A . A= s 1A~ 12 47
ff ADC. 1 NELEEEE. 1 AN 16 Al HEm 2% 14> 32 fri@ e 28, 3 4N 16 frdEA g it
A A 16 M JoE it 88 o B S hRAERBER N 1> 12C #2014 SPHEETHN 1
AN UART #1,

A2 R TAERIE R 3V ~ 16V, TAERE TG 5-40°C ~ +85°C Wl A, ZFi4H T
FERE S ARIEAR T RE N R 3R .

REEFEEWINEEE, FAARHEHESREE T 2B E:

o HLATLOR BN AN FH 42 i)

o ESTMTRRS

» PC Jiixk 451 GPS “F-&

o DA AgmpEdEtlds (PLC). ASHiids. FTENHLAIHI{X

o AR ARG, WAEYE. FBESEX TR R G

EARME R38R F A% MM32SPINO5xq A 7 5 #t

1.2 ot

- WiZ5 R4
— 32 it ARM® Cortex®-MO0 4t FH 2% N %
— I LAESZE Ik 72MHz
— A W) 32 frREfETeL
— TEFBRIEES (32Bit)
o MR IKZ % (GATE-DRIVER)
- TAEHEIER: 3V ~ 16V
— ZAHMHR KB AR
- UKBH: Bk 1.5A(Continuous)
— UVLO 14~
— Total Driver H+L Rdson:0.75%
— 5% 5V LDO &Mifa i as, SCRefinth 5V HiE4: MCU FN4h i it
.« fEfEdR
- S 32K FATIINAEAR T A7 Gt 35
- ik 4K FH5H SRAM
o IRl LA Y B
- 2.0V~ 55V it
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— L H/WrsE 7 (POR/PDR). A 4 f% B [k W 2% (PVD)
— AN 2 ~ 24MHz =i SRR 2%
- WRGEH] AR 48/7T2MHz =ik R 2%
« (KTh#E
— [HER (sleep). 15HL (stop) MR (standby)
o 112 MBI RS, 1S Fet ) (21X 9 MR NETE)
- HHaH: 0 ~ Vopa
— SCRERFEIS [R5 P AL B
- 7 RIS
- b HRAR RS
S N
« 14 5iHiE DMA i 8
— WHEHIAMZ: Timer. UART. 12C. SPI #1 ADC
o £1K 13 AMPUE 1/0
- A /O HR] LABUZ 2] 16 ASF10 4
— BT b D BT NG BV (55
*: Vpp =5V
o PHRBE
- AT D (SWD)

© 9 MEM A
- 116 i 4 JBIE s il e 48, A 4 i PWM fath, BLURSEX AR AR
SUF1EThEE

= 1A 16 AERFRAT 1 /> 32 fE R 8%, A s 4 MR EeE, AT
F IR il gt
- 216 fE A8, A 1 AR S LE A 1 A EAMa i, FEX AR, B
UL, AR ITEREE T IR 2
- 116 AERT RS, A AR E A
- 2 NETER 2 (IWDG il WWDG)
— 1> Systick &l #: 24 £ HRAL T3
« Zik 3AEEN
- 14 UART 01
- 14~ 12C #1
- 1/~ SPI 1
« KH QFN32 &%

A RFEEARPEAGEE, BSHAR M T 2.2
£ % Cortex®-M0 LI RIE S, 2% (Cortex®-MO RS Fiit).
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MR AA

2.1 S|Hxtte
. EmINEMIMEEE
ShEEO MM32SPIN222C
A7 - K 73 32
SRAM - K 57§ 4
i (16 bit) 1
- B H] (32 bit) 1
E¥N 3
=k 1
Wi UART !
SPI 1
12C 1
GPIO 3 1%k 13
12 fi. ADC A !
JBIEHL (channels) 9
EREE 1
CPU 4l 72 MHz
TAEHE 3.0V ~ 16V
EET QFN32
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AHB Flash# 10 ¥ —— Flash
CPU ~ System
ST ams SRAM
DMA
DMA
=}
47
;]:ﬁj%»] \ APB1
W2 APB2 ‘
o
T
< ¢RAC11 COMP IF;V(\:I1R UART2
(=» RCC ™M eyl jECt
(—> GPIOA/B/IC/D | |TMe ™
EXTI TiM2
(—»  HWDIV | |svscFe
MCUDBG
\ / DMAI# R
& 1. RERHERE]
2.2 gLk

2.2.1 ARM #j Cortex-M0 43+ AH#:IA7% (Flash) #1 SRAM

ARM® ff] Cortex®-MO0 ALFLES & — ANl L B F BA 2 RIFUKLK) 32 Lok IR & S ab B

&, BAE R AR T AE AR 2.

2.2.2 HNERNGEHES
Bk 32K T P B A ARG, P TA7 O R

2.2.3 KHE SRAM
&K 4K ZTHHNE SRAM.

2.2.4 BEMEBAHDEEHEE (NVIC)

A7 i A B R R R R W A, RERS AL B2 AN T B h i E (A EE 16 4> Cor-

tex®-MO Ik Zk) A1 16 AT gwmAE it s 2

www.mm32mcu.com 4/55
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o ERE NVIC BEBS L BIIK AL 1 HH e . 4 2
o rhK A RN DI hE BB E N A%

o SEHAHINVIC #:10

o FUVEH TR L AL 2

o KB B PR 0 S 2

o SCHREAR TR R T AE

« HIRAFIEPIRE

o R EIR BEKE, THRBIMELIE

AT DL 5 /I ) T AE R Bk R 1) P I R T R

2.2.5 SMERhBR/HEEIEHIEE (EXTI)

A W ) B B 2 AT RIS, P A P SR R o AN TR T DA
STHLIE B i g AR (TSR T IS B RGAIE), FERSES O B R AR
TE SRR AT H TSR KRS o EXTL AT LU Bk 55 2/ T 1A 38 AHB (9B 4t & 300, T
HIEA 1O TI3ERF] 16 MM rF L .

2.2.6 BE#hFMBEh
AT AAE T ECE AHB 4. iE APB(APB2 1 APB1) [X1%. AHB il # APB
K EiR A 72MHz. S5 K 200 BhIREIHE K .
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oS HCLK
to AHB bus, core
48/72MHz Clock memory and DMA
Enable (3 bits) .
— /4 » to Cortex System timer
» FCLK Cortex
AHB APB1 Free running clock
Prescaler 9+ Prescaler |—e \ iCLAKplBl >
o
0sC _ouT HSE OSC /1,2..512 /1,2,4,8,16 periphernl Clock peripherals
0sC _IN 4-24 MHz Enable (10 bits)
| If (APB1 Prescaler=1) x 1 [N\ TIMXCLK
else x2 [ L toTmM2;3
Peripheral Clock
Enable (2 bits)
| APBZI [\ PcLk2
Prescaler o APEs >
/1,2,4,8,16 Peripheral Clock peripherals
Enable (5bits)
o If (APB2 Prescaler=1) x 1 | N TIMXCLK
else X2 to TIM14,16,17
Peripheral Clock
Enable (4 bit)
LS| LSI o IWDGCLK ADC ADCCLK
40kHz to Independent ®—— Prescaler to ADC
Watchdog (IWDG) /2,3..17
If (APB2 Prescaler!=1) [ T\ TiM.ADV
APB x 2 to TIM1
Main HSI/4 | else if (AHB Prescaler!=1) | Peripheral Clock
Clock Output AHB x 2 Enable
MCO[ ]« HSE X
SYSCLK else
AHB CLK
LSICLK
Legend:
MCO HSE = high-speed external clock signal

HSI = high-speed internal clock signal
LSI = low-speed internal clock signal

2. B

2.2.7 BHEER
TERBBNN, T 2 5] AT DL B = 2R F

o MWFREFFINFEAT- il s H 28
o NRG AR H 4
« M\ SRAM H 2¢

H 2532 7 (Boot loader) 71T R G A Ak 25, A LUEE UARTA S [N 47 B 3 4 A2
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228 fHHEFR

* Vpp = 2.0V ~ 5.5V: Vpp 51 I /O 5 BEIFT P 51 i 25 44 e

* Vssas Vopa=2.0V ~ 5.5V: NEN ARG S LA . Vppa AT Vesa 20155 Hll 112
#| Vpp M Vss-

» Gate-Drive = 3.0V ~ 16V,

229 LSRR

KNSR T B E AL (POR)AME AL (PDR) MLER, 1ZHIERIGALL T TIRIRES, &
IERGHE A 2.0V I TAE; 2 Vpp IR BOE MBIME (Veor/por ) I, B fF T RALIK
A&, WAL AE AR R AL L

A I A — A P g A LU DI (PVD), B ML Voo/Vopa #EHIE 5 BIE Vevo HEEL 24
Voo T8 T EAE Veyp IR W, A 8RRy AT DU H 1 5 8 R il 1) 2 4
ANz, PVD Wt EEE R IR .

2210 BEBERS
A S A P PR 2 N S0 B TR LR, %R R SRR S AR A 24 T TARIRAS

2.2.11 {RINFELRER

P2 b SCRAR DR, WT DAFE ZERAKDIHE . 505 Bl I) [) R0 22 g Ji =12 2 [) 3k 31 e A 1) °F
%= 2. KRN -
X} 1.5V XIS | X Vop XIRET S .
B A e RE LA
I I
WEFI (Wait for
IENR (SLEEP E—rp il CPU W #he, Xt
i Interrupt)
NOW &k SLEEP WFE (Wait for HAtETEpF ADC % o
ON EXIT) c L S i T B
vent)
PDDS fi; =4 (12
AL SLEEPDEEP fii | AMEHFWi#fras | prafdH 1.5V (1 | HSI Al HSE fI#R i
WFI = WFE iR E) X e e | Bassoki
WKUP Bl E | g
PDDS fi; Wi KM
FH&. NRST 3
Gl SLEEPDEEP fi; ¥
ISP =X VAN
WFI 5 WFE
IWDG &1z
EERERN
TERERRAES, R CPUFIL, Ara ML T TAERES I vl 78 K AL /A i i CPU.
FEiES

ELRTE SRAM FIZ5 785 WA A ZRIOKTOLT , A5 HUBEART DLIA SIS AR A L RE I FE. (47 AL
BT, HSI RS, 21 HSE & iRz d o nl B ISR Ao B A EXTI H{E 5485

www.mm32mcu.com
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PEH S MFHUB e, EXTIAE S ATLUE 16 AN 110 Hz—. PVD % Hi i 5

=

T o

FHER

FEALBI AT SR GGG . HERILAE CPU RN 5% s FE V3538 . 14 07
10 1.5V HH R BHL I BT . HSI A1 HSE 5% B L #5567 LA WKUP 31 B
EFH# NRST 3I04M 560, IWDG 5 Greiek 41 15 BUARIF 521, SRAM
FIF {7 B0 A AT R

2.2.12 DMA

R 5 BT DMA T BIFFLE (5B (7 . 8046 BIA7 B2 A0 Bl B B 0 R A
fi1: DMA R 28 S FFER RSN IC 0TS, 800 T bl P S O £ R 7
.

AN EE A LT DMA WG RIZHE, [ AT DL Bl R AN EIE ; AR . 1%
H PR A H bR R bk A AT DU R i .
DMA T LA T E 4% H UART. 12C. SPI. ADC FlE /3 A 5 322 41 58 I 2% TIMX.

2.2.13 ERSFMEIIN

P AN ERGCER S 2 ANERER LS. 3 ANEACER S, DUE 2 ANE TS LA
1N R G I 5

T LB T R R I B S I R R A S R T

il it R TSR | HESERE | PR | DMAERAR | #BR/LEEE | T
BCehi ] 1 ~ 65536
B TIM1 16 fi1 Pk Z AR H 4 H
4 /356 ek B
BCCB LN 1 ~ 65536
TIM2 32 i, Wk Z AR H 4 ¥
Y ,
i 4 /336 ek B,
BECB N ] 1 ~ 65536
TIM3 16 £ Tk Z B EE H 4 o
1R B®EH
1 ~ 65536
TIM14 16 fr pLeBL Z E AT H 1 o
ok BH
1 ~ 65536
TIM16 /
16 £ puEpL Z AR H 1 H
TIM17
B

SEEFIERE (TIM1)
BRSNS 16 IR . 4 NI M IE DL S A R PWM %k SR, T
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HA WX AN EAN PWM firtH, 8 0] DL 24 ol 52 %8 108 FH e i 3% o DA b7 Y e 3 mT
PLAF -

o HNFHIR

o G ER A

o P PWM(GAZEk bt 55 R)

o F KT

Bt By 16 AL ER 280, 5 TIM2 Eif 4 B HEF IR . BB N 16 7 PWM K4
236, EEEAIASIEE S (0 ~ 100%).

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

IRZ INREH 5B A TIM N 28AH 1R, PN EREE R AT, PRk s g d sl o i) 28 m) DL I 2
B S BERETIRE S TIM e 23U R #0E, SR AP sl i e e Th e

B e EE (TIMX)

FEEh R, BT 20k 2 AR AT B E RS (TIM2, TIM3) . ERf 34—/ 16/32
BL 1 B BN T B . AN 16 BLI T BT 4 ANBhSL I, ANl T
TR S s, PWM R Bk b s e

ERERE 324

SENT R — A 32 S0 E SN nA% R s . — A 16 A i T S Es M 4 gy i
B, MEEE TR frd . PWM AL o s =0

ERAEREE _16 i

TGANE I 2T — A 16 709 B Bt g mt 5ese . —A> 16 AR SEsfl 4 ASflsr
R, N EEEA TR, k. PWM A1 ik s = .

CATE REE N 2 BE LTI R 5 s il e B B JL [E] TAE, R4t E S e sEmTiae. 7
PR T, TP T DL R4S . AT F I SRS T2k PWM #itH . A I 58
HAT ST [ DMA 38 SR AL .

X B S B AL B B R AL B (S S, HARALEE 1 ~ 4 MEREEBENBTEHH. &
AN T 25EE PWM Hay H Bl Sy fig B i () S o

EAXERF

TIM14

Z B BT —A 16 AL H B E R BER A —A 16 A Tsrdgs . B —/ N pidiE,
TR Ee R, PWM B ki R e . 2B R, i B TR 45 .
TIM16 / TIM17

SE BT BRI T —AN 16 17 [ Zh B HSE B SRM— A 16 AL TisAiss . A —AN @i, fT
NS R, PWM B ik R e . A BAMG Y, A SE X AR S DMA i
RAERINEE. IR, FEES e Agiig 4.

37 EIIF (IWDG)

MBI FET A 12 SLRR TR — A 8 A i T 4ies, &l — NN EaL
{1 A0KHzZ [F135 3% B4R LI by PRIX MR 28007 T 20 b, 7 BUE T AT TS HLARIAR AL
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e B LLHAE R G0 AR [ A8 R EE N —AN H B E B 8% 8 H R 7 Rt
AP, O 3 0 ] DARE B RO A B AR B T T . AR, s AT L
W4

BOFI)M (WWDG)

WHEIRNA — 7 AR 5Es, el DR E R E g7, enl A S a1
FAERE MR RO BN RS, ' HERBIKE), BAFIARE S Rohae; R,
VRS T DA R 4

R AT EERTEE (Systick)

RN ER AT H TSN EERS, W] U — FrdERE R s . & BA TR
o 24 KL A

o HEIEINEINEE

o MiHEER N 0 WFREFAAE— AN AT BER R G b B

o AR EhIE

2.2.14 ERRSWEEE (UART)

UART O BEF A CTS 1 RTS 55 &, ¥ LIN EIIEE. FH%E 1SO7816 & ft
R UART 820 Frf B BE KN 5 0. 6 it 7 i, 8 fii. 9 A ¥mIfic & .

A UART £ I #0T A DMA #24F .

2.2.15 12C 2%
12C M, AEl TET 2 R o MR, SR FRE AP RS
12C $: 11304 7 firsk 10 fr ik

2.2.16 HRITHMEIEO (SPI)

SPI#:10, EMELEMT, AIECE W 1 ~ 32 i, FHEREAEE 24M, MR H K
HE 12M.

FTA 1) SPI#2 VAR AT LA DMA #4F

2.2.17 @EABMNBEED (GPIO)

K/ GPIO 31 BIHS AT LA Hh S B i ) GRS STFIR) . SN (s Ll F ) sk
FIHOAMET B30 1. 250 GPIO 31 AR5 50 BB 0 52 F AN BESE ).

ERTHERT, 1O FIIMARDIAE T DUBRE — M I EREBE, BB B
11O 1745

2.2.18 ADC(1EHUBFiE#38)

PR A A 12 [ IR B FHE H e (ADC), ADC HI £ 3k O /MAhiili, wfLLsesl i
Wy BB RIE SR B, R T, B ST O B — AL b B SRR
i,

ADC 7] LA{# F] DMA #1E .
FESLE T VA T BE 0 VF AR5 RS A W A — B sl Fr A 3 vP I, S AR fE S BUE 1
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BRI, K7™ A
H 8 FH A I 8 (TIMX) e s i) e I 4 7= 2R K e, ) B3 sl N 2R IEC S ADC ¥,
JS AR P R4 ADC e 4 5 i) i [ 2

2.2.19 BHFBEE

BEIFB TS 4 32 (UBUR S 123, ARONBREL BEL BIRAEL AU
SHAH TSN 32 (LIRS . SR 27 2 USIGN 7T LU HER AT 5 5 ik
RIS i
RGN, & EMMRMRRIES, EERAHE, SRETABRMANES
R, MBS AR ERRARE R, SR LW, 13
G IR I E 5 2

IREHCH T, 27t R 6

2.2.20 iBEERES
L B e SR e — AN B SR AR AR I FE o TR A RS TE Y SR B B2 5 ADC [ NG
T E, R S i BB R

2.2.21 B{TEKO (SWD)
Pk ARM P8 2k £ 47 0 i 11 (SW-DP).
ARM (1] SW-DP #2 1 o vril it B AT 28 3 T 205 pL.

2.2.22 LLEiFE (COMP)

PR AR 1SR, AT AE A GE TR B /0 1), AT e SR A AT B
T2 MIRe, .

o HRTE S il R AR T FEAR Unde iE 44
o TGS
o SEITEREH T PWM MISE A, ALRE ) I H gt 42 i [0 %
EIROE7 AR
o AR TIE TR
— A[E R /0 5|
— WEPELEHL S CRV AT AVDD B3 A 35 B v v 1 20 s R A
o T Ym AR LR
o AT YR I 2RI T HE
o iyt ity T DA 52 ) 1) — AN 1/O iy 182 AN 8 I 2 Ny, AT DAk DL S
- FigRgE
— OCref_clr F41 (iF 5 A szl )
— JSEILHRIE PWM Sk 51 45 51

2.2.23 HRIERNEEM PN IhE R EE (Gate-Driver and PN-MosFET)

SR HAERT 1 =41 GateDriver, JfHApIh# PN A MOSFET SCfF = L HLAKE)
4, AT RURM I 1.5A KIESLIKEN L. BRE ARG, KM AR AT S
BB . GateDriver fit & 1 7R3 4 (shoot-through protection circuitry tHFR A
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cross-conduction il L) X ERA HLER 7 1k b8 I OC [F] I S
1% GateDriver it SZ FF £ UVLO {47, Wik IXsh%s (Gate-Driver) SZHr DL 4t :

o MR ZN 28 Three Phase GateDriver

« TAEMETEHELE 3V 2 16V

 IKBHHYE: # K 1.5A (Continuous)

« UVLO f#¥"

o A HSWHEA T8 (Thermal Shutdown Protection)
+ Total Driver H+L Rdson: 0.75Q

* 5V LDO & Efa k%

2.2.24 B£&WE&HE O (Com_lO)

O

3. BN EEOINEE

1. W Com_10 24N, PB6(TX) L4k Hi e Hi
2. Com_IO 4 B HIFH Ry 2 Vpp

www.mm32mcu.com 12/55
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COM_IO

W Sense

V Sense

U Sense
PA13

PA14

VSS
PDO/OSC_IN

% o)
N ~— (_l) P ~
O O a © )
O O o O
S 5 2 2 > > > >
N‘ l‘\;;l‘ ‘ o‘ ‘ an “\'éé/’ r\‘ © ‘ “\I}I"/’
o™ (2] o™ o o o o o
' e 24| UPGND
2 (| LDO_5V
3 2| PGND
o 21| VDDIO
...... QFN32 s
i 5 4
o Exposed Pad -
77777 j6 19l | PA7
7 15| PAB
s \| vi__| PA5
s S o N o ¥ 1w 9
— VSS
E 5 85 < 2 2 3
O ¥ o ¥ o o o o
e > =2
Q S
R <
Q a
a
o

4. QFN32 5|5 %

5| g S
T arn32 | ) B HRE D | JO B )| EIhEE MR FThEE M inzhee
1 COM_IO I/0 - COM_IO - -
2 W Sense /10 - W Sense - -
3 V Sense /0 - V Sense - -
4 U Sense /10 - U Sense - -
www.mm32mcu.com 13/55
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5| IgmAg
W S AR RE O | JO HBF )| EIhRE SIS I Thek M inTheg
SWDIO/
MCO/
5 PA13 110 FT PA13 -
TIM1_CH2/
TIM1_BKIN
SWDCLK/
6 PA14 110 FT PA14 UART2_TX/ -
SPI1_NSS
7 VSS S - VSS - -
PDO
8 110 FT PDO 12C1_SDA -
OSC_IN
PD1
9 110 FT PD1 12C1_SCL -
0SC_ouT
10 nRST 110 FT nRst - -
11 VDDA S - VDDA - -
UART2_CTS/
PAO TIM2_CH1_ETR/
12 110 TC PAO ADC1_VIN[O]
WKUP TIM2_CH3/
COMP1_OUT
UART2_RTS/ ADC1_VIN[1)/
13 PA1 110 TC PA1
TIM2_CH2 COMP1_INPJ0]
UART2_TX/ ADC1_VIN[2)/
14 PA2 110 TC PA2
TIM2_CH3 COMP1_INP[1]
UART2_RX/ ADC1_VIN[3)/
15 PA3 110 TC PA3
TIM2_CH4 COMP1_INP[2]
SPI1_NSS/
TIM1_BKIN/ ADC1_VIN[4)/
16 PA4 110 TC PA4
TIM14_CH1/ COMP1_INP[3]
12C1_SDA
SPI1_SCK/
TIM2_CH1_ETR/
ADC1_VIN[5)/
17 PA5 110 TC PA5 TIM1_ETR/
COMP1_INM[0]
12C1_SCL/
TIM1_CH3N
www.mm32mcu.com 14/55
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iﬁﬁ? Gl B HKA D) | O BF (D ETHEE Wik S TR M nThee
SPI1_MISO/
TIM3_CH1/
TIM1_BKIN/
5 oAG o o oA UART2_RX/ ADC1_VIN[6)/
TIM1_ETR/ COMP1_INM[1]
TIM16_CH1/
TIM1_CH3/
COMP1_OUT
SPI1_MOSI/
TIM3_CH2/
TIM1_CH1N/
19 PA7 /0 TC PA7 TIM14_CH1/ ADCLVINITY
COMP1_INM[2]
TIM17_CH1/
TIM1_CH2N/
TIM1_CH3N
TIM3_CH3/
TIM1_CH2N/
20 PBO /0 TC PBO ADC1_VIN[8]
TIM1_CH1N/
TIM1_CH3
21 VDDIO s - VDDIO - -
22 PGND s - PGND - -
23 LDO_5V s - LDO_5V - -
24 U PGND - - U PGND - -
25 U - - U - -
26 Vielo}! s - Velo}! - -
27 Y - Vv - -
28 V PGND s - V PGND - -
29 W PGND s - W PGND - -
30 W s - w - -
31 Velo}! s - Velo}! - -
32 VCC2 s - VCC2 - -
0 DVSS(GND) s - DVSS(GND) - -

1. =%, O=%it, S=HjF, HiZ="MHl
2. FT: B#Z 5V, w[#i A\ VDD #1 5V Z A5 5
3. TC: #x#E 10, HN{E 5 AL VDD &

www.mm32mcu.com 15/55
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Pin
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
TIM2_CH1
PAO - UART2_CTS - TIM2_CH3 - - COMP1_OUT
_ETR
PA1 - UART2_RTS TIM2_CH2 - - - - -
PA2 - UART2 TX | TIM2_CH3 - - - - -
PA3 - UART2_RX | TIM2_CH4 - - - - -
PA4 | SPI1_NSS - - TIM1_BKIN | TIM14_CH1| 12C1_SDA - -
TIM2_CH1
PA5 | SPI1_SCK - TIM1_ETR - [2C1_SCL | TIM1_CH3N -
_ETR
PA6 | SPI1_MISO| TIM3_CH1 | TIM1 BKIN | UART2 RX | TIM1_ETR | TIM16_CH1 | TIM1_CH3 | COMP1_OUT
PA7 | SPI1_MOSI| TIM3_CH2 | TIM1_CH1N - TIM14_CH1| TIM17_CH1 | TIM1_CH2N| TIM1_CH3N
PA13 | SWDIO - - - - MCO TIM1_CH2 | TIM1_BKIN
PA14 | SWDCLK | UART2_TX - SPI1_NSS - - - -
%= 6. PBinOINEEE R
Pin
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
PBO - TIM3_CH3 | TIM1_CH2N | TIM1_CH1N| TIM1_CH3 - - -
F= 7. PDImOINEEE A
Pin
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
PDO - [2C1_SDA - - - - - -
PD1 - [2C1_SCL - - - - - -
=== N
3.1 AR RSIBA
% 8. GateDriver 5| B AR
55 5| B #R S BIThRE
HEAPEHBEIE. Z5 TR ARSEE, ZH ISR KIS
1 OTP/Fault o
AR
2 W SENSE | W PHASE Sense 5|#l. %35! A TR0 ALK W PHASE BEMF H % .
3 V SENSE | VPHASE Sense 5[, iZ5| A T BHLK V PHASE BEMF HiJt.
4 U SENSE | UPHASE Sense 5[#l. %5 il /] A0 B HLK) U PHASE BEMF Hi % .
B HAEHR S B RX. Z 5] A T B2 QU iB 5 ThRg, kS MCU KI5
ICPin | PD.6(G_RX)
i PB7 M$%.
i PWME _EHTE R IR S RN o 1% 5 I WA AR IR UK S 2R A
n
WS MCU KI5 PA10 AH#E.

www.mm32mcu.com
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5SS | SIMER | SIHThee

LR RS AR RN o %5 B VO B IR SR S, A

ICPin PWM5
5 MCU KI5 PAQ #H#%.
P — _EHPE MR IR SRR . %5 S U A EAPE IR S s s, A
n
5 MCU #5111 PA8 A4,
_ THVE MR IR BRI . %51 I H WA N AR ML IR S0 83 g
ICPin PWM3
WSS MCU 5| j PB15 A%z .
P PWM2 THEMR IR 2R FE A . %5 VA SRS, W
n
#B5 MCU (15| 1 PB14 #HEz.
_ THE MRS SR . 1% 5] i U M TSI IR Eh 2 %, W
ICPin PWM1

45 MCU 1515l PB13 #H#%.

B EAER T B TX. %51 A T RAUaEae, g AMTEEL S

ICPin | PD.5(G_TX)
IC {15] 5 PBB(TX) AfH:

fERIRBh M. T A REMI AR SRS A%, AR AT AR IR SR B e . AR

ICPin EN

P L.

22 PGND IC 3.

23 | LDOSV | 5V AMBRIEBMIH. i 4.7uF MLCC 5 s A ekl .

24 UPGND U PHASE THHE HEIRER. 711 U PHASE “Hr %4 %] GND.

25 u FBL U PHASE 31, J% k5| 5 U PHASE.,

% VeeH IC HIFIREIAN . %509 IC $R AW EL K . eS| I % A% 8 1uF MLCC 3%
B LAY

27 v HHL V PHASE B, #8051 30 V PHASE.

28 VPGND | VPHASE THVE RIRER. 5/ V PHASE “£AfriEH: ] GND.

29 WPGND | W PHASE FHREEHIRES:. 51/ W PHASE - Hfi45] GND.

30 w HIHL W PHASE 3B, 50031 IR 50 W PHASE.

31 VCC1 IC FRIFBJREIN -

32 VCC2 IC HIERYREHA . %5 1IC ¥ LDO ¥ A HE

7Z: ICPin = Internal Connect Pin,

3.2 ThREtEMH

HREHEEI I T -

www.mm32mcu.com 17/55
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VCC2 LDO5V

LDO VCC1
PB12 EN 1
U
|} PA12 OTP/Fault | P USEN
PAO I Il -
PA1 UPGND
PA2 Cortex-M0 78" A VCC1
PA3 32KB Flash i pwm2 | Control
4KB RAM I PB15 w3 | Logic
PAd 72Mhz i PA8 PWM4 i Y
PA5 ! e VSEN
F)/\(3 0 PA9 PWM5 o
PA7 el P VPGND
PA13 . vee
PA14 <
PBO 0 PB7 G_RX w
—
0 S
1
WPGND
|
COM_IO

408804

5. ThEEtEE]
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B ZRiLIE PN I B

0x0000 0000 - 0x0000 7FFF 32 KB LI, AT
SRAM AT BOOT AL E

0x0000 8000 - 0x07FF FFFF ~ 128 MB Reserved
0x0800 0000 - 0x0800 7FFF 32 KB Main Flash memory
0x0800 8000 - Ox1FFD FFFF ~ 256 MB Reserved

Flash Ox1FFE 0000 - 0Ox1FFE 01FF 0.5 KB 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 1KB System memory
Ox1FFF F800 - Ox1FFF F80F 16 B Option bytes
Ox1FFF F810 - Ox1FFF FFFF ~2KB Reserved
0x2000 0000 - 0x2000 OFFF 4 KB SRAM

SRAM 0x2000 1000 - Ox2FFF FFFF ~512 MB Reserved
0x4000 0000 - 0x4000 03FF 1KB TIM2
0x4000 0400 - 0x4000 07FF 1KB TIM3
0x4000 0800 - 0x4000 27FF 8 KB Reserved
0x4000 2800 - 0x4000 2BFF 1KB Reserved
0x4000 2C00 - 0x4000 2FFF 1KB WWDG
0x4000 3000 - 0x4000 33FF 1KB IWDG
0x4000 3400 - 0x4000 37FF 1KB Reserved
0x4000 3800 - 0x4000 3BFF 1KB Reserved

APB1 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
0x4000 6400 - 0x4000 67FF 1KB Reserved
0x4000 6800 - 0x4000 6BFF 1KB Reserved

www.mm32mcu.com
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B SRbLIE by N Via>s &3
0x4000 6C00 - 0x4000 6FFF 1KB Reserved
APB1 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 23FF 7 KB Reserved
0x4001 2400 - 0x4001 27FF 1KB ADC1
0x4001 2800 - 0x4001 2BFF 1KB Reserved
0x4001 2C00 - 0x4001 2FFF 1KB TIM1
APB2 0x4001 3000 - 0x4001 33FF 1KB SPI1
0x4001 3400 - 0x4001 37FF 1KB DBGMCU
0x4001 3800 - 0x4001 3BFF 1KB Reserved
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 3KB Reserved
0x4002 1000 - 0x4002 13FF 1KB RCC
0x4002 1400 - 0x4002 1FFF 3 KB Reserved
0x4002 2000 - 0x4002 23FF 1KB Flash 11
0x4002 2400 - 0x4002 5FFF 15 KB Reserved
AHB 0x4002 6000 - 0x4002 63FF 1KB Reserved
0x4002 6400 - 0x4002 FFFF 39 KB Reserved
0x4003 0000 - 0x4003 03FF 1KB HWDIV
0x4003 0400 - 0x47FF FFFF ~ 128 MB Reserved
0x4800 0000 - 0x4800 03FF 1KB GPIOA
0x4800 0400 - 0x4800 07FF 1KB GPIOB
0x4800 0800 - 0x4800 OBFF 1KB GPIOC
0x4800 0CO0 - 0x4800 OFFF 1KB GPIOD
0x4800 1000 - OX5FFF FFFF ~ 384 MB Reserved

www.mm32mcu.com
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5 | s

5.1 MAFHF

BRARRFHIUI, AT U AR A Vss Ju2kifE.

51.1 HMBHE
BRI, SR LT Ta = 25°C I Vpp = 3.3V, X EEHHH A H T 1HE Sk
2k

5.1.2 HREhL
BRARRR UL, R il 26 OO T it S R 2 K.

51.3 HiEHHER
&S S HON 7% R T FE.

C =50 pF

— |

[ 6. SIMRISAE ST

514 SIBMANEE
S LS\ R I 2R T T
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984785

7. SIMMINERIE

51.5 f{EAFR
{3 EN 7 W Sl

VCAP[
VDD
T VDD R
w | 10 (CPU, ¥
5x100nF _L_ smf1/0u0 ;Fg wiE SR
+1x4.7uF it | P A7 A &)
V8S = >
p— L o
VDD
T VDDA L,
LL
1 L [EEDGENS
10nF+1pyF —— ADC e
VSSA

782609

[E 8. HEEFR

5.1.6 EFEHFENR
S I MR RE R I 2R T T

www.mm32mcu.com
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loo vear
Vear

CO—"17

J
"

9. BIHFANERR

5.2 B¥mATEME

INAE g4 bR Bas an R “ At B ECRBUEE " HI3 (% 10, & 1) thanhifofE, mIRe
BN IR . X HLUR S MR AR AR BT, RS RRAE LR AF R 2R 1F 10
DIREVERIE IR . BRI TARE R KA AR D SR mas R mT SE 1k

*10. R

e iR BME BoRfE L ivg
AP E (B Vopa
Vop - Vss -0.3 55
Vssa)® v
v 1E 5V ZZ B W M EE @ Vss - 0.3 55
" FEILE B L L @) Ves - 0.3 55
| & Vooyl AFMLE G| (Bl R 2 50 v
m
[Vssx — Vssl AR BRG] 2 (A () R 22 50

1. BT HIE (Vob, Vooa) A1 (Vss, Vssa) F1 A Z0AR 25 J4E 52 B A ES Fo VG Y B it He
/\é}ﬁi:o
2. WLAIRLZEAE Vin FIECRE . A RRFIIBENEREREER, S TE.

= 1. B

i) i35 BKE | HAL
lvop 233 Vop/Vopa HLIFZR 1) BT (R HLiR) ) 120
lvss 20 Vg HIZR I SL IR (0 H s (D 120 A
o AR 1O Fndzs il 5] 4 v v 20
AR 1/O Frdzs il 5] b o i H -18
Iingpiny @@ NRST 5] 7N B +5 mA
Inueiny @@ | HSE [ty OSC_IN 3| 1 LSE f¥) OSC_IN 31BN | 5 mA
linucpiny @ ® FoAth 5] BN B @) +5 mA
2 lingeiny @ BT 11O Anfs 5] L siE N i © 125 mA
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1. FERVFIVERE N, B IR (Voo Vooa) ML (Vsss Vssa) 51 I G 2 4 b2 31 b
HHL I o

2. SEHIR AR L AUES AT R TE 11O sl 5] . s IR — e AN RETE S 5] A
LQFP 35235 P AN 82 v Y5 5| A0 B VB

3. RIANEN B2 T HAT AR B o

4. VN >Vppa B, &P EIERNENER: 4 Vin < Vss B, 274 RIAENER. M
FEH IIng(PIN -

5. HLZ NN FAAEEN BRI, Shngeiny BERAESE T IERTEA B FUAT B RN
L (BRI {E) BOZEXE AN

53 T{E&H
5.3.1 BAIT{EHE

* 12, BRATIESM

s 2 e 353 B/ME BAE Bhr
froLk P AHB ISR 0 72MHz
frcLki T APBA I g A2 0 fuoLk MHz
frcLk2 W APB2 I g4 e 0 fucik
Voo PR TAE & 2.0 55 Y,
R4 TAF H
AT ADC) 20 >
Vooa! ( WY Vpp M IH \Y;
R4 TAF H
2.5 55
(fifF ADC)
Ta RN FERY -40 85 °C
T, ke -40 105 °C

1. UE A DY Vop 1 Vopa BEHL, 7R ERUATIE R #4E 18], Vop A1 Vppa Z[H]
% SUVFH 300 mV )25

53.2 LFHMEERNBTESY
TR BEORE— I TSR TR H

13, L MisR R TESF M

5 ¥ %A B/ME BAHE Bapr
¢ Vypp b TH# & T, = 95°C 300 S s
veP Vypp TR & A 300 00 a

5.3.3 PREE LIS FEEHERSs
TR S B RAR R 1250 B IIFRBR I T A Vop 4t B HUE iR E
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& 14, REXE LA RITHIRRER

Zins) 28 - s BAME | HBE | BRE Hfr
PLS[3: 0]=0000( I FHi%) 1.82 v

PLS[3: 0]=0000( F [ 1.71 v

PLS[3: 0]=0001( I-FHiit) 2.12 v

PLS[3: 0]=0001(F F4) 2.00 v

PLS[3: 0]=0010( I F7) 2.41 v

PLS[3: 0]=0010( F K& 2.30 v

PLS[3: 0]=0011( - TH) 2.71 v

PLS[3: 0]=0011( FI4f) 2.60 v

PLS[3: 0]=0100( - FHii) 3.01 v

AT U PLS[3: 0]=0100(—Fﬁ%?ﬁ) 2.90 \%

v o msw=mwmuiﬂ@) 3.31 v
\ PLS[3: 0]=0101(F K47 3.19 v

i PLS[3: 0]=0110( |- 7Hif%) 3.61 v

PLS[3: 0]=0110( FE&i) 3.49 v

PLS[3: 0]=0111( L FHi) 3.91 v

PLS[3: 0]=0111( FF&) 3.79 v

PLS[3: 0]=1000( -} 4.21 v

PLS[3: 0]=1000( F &) 4.09 v

PLS[3: 0]=1001(-Fift) 451 v

PLS[3: 0]=1001(F K47 4.39 v

PLS[3: 0]=1010( T 4.81 v

PLS[3: 0]=1010( F K47 4.69 v

Vevohyst? PVD 3R 110 mv
VpoRr,/PDR /AR A A 1.66 v
Trstrempo ?) BALFREET [A] 0.61 ms

1. HTHRIE, AEA il
E: BAHGAT A B T kA AR LB R P AR A — F s A e i 2l

5.3.4 GtEHREFYE

HILH FE S 2 R SHORIR R LA 480, LSS N R4 TR K BRI, 1/0 5
B 38 7= BRI B ARSI /O R AR5 . RE e AEAF A4 T X 67 B DA Rk
(YIRS

AT g RO IS AT RGCUT R HATE AR R, AR AERAT — BRI .

F I
B B T R A A

« FTAR O SIAIERAL T AR, JREREE— AT E—Vpp 5 Vss(L 1),
© A RIS TR IRAS, BRARRS BB .
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o INAFAFAE 28 B0 U5 R0 B AR B 2 fyck FOAIR (0 ~ 24 MHz B 0 NEFFE W, 24 ~ 48

MHz i 4 1 NSRRI, 48 ~ 72 MHz I 2 N4 1)
s BATWIIEE)E . MH)EINERT: fuck = ekt = froike -

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

& 15. ENAMFIURX THRB MR KBTERE @

i)

2%

#M

JRYE O

TaA=25°C

Hpr

IDD

LR T AR L

VAR INERIINS:N

FEHURE N N LA

SALJEENFEHUE

0.4

1.

HEZRE LR, AEAP I 10 RSB RA .

TA =-40°C TA =25°C TA=70°C

— RS B AT AE (uh)

TA =105°C

148491

& 10. FRN TRV BB RIEFEAE Voo = 3.3V B SIREHIRILL

www.mm32mcu.com
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90
80
70
60

50

40
30
20

10

TA =-40°C TA=25°C TA=70°C TA=105°C

— NV A R AT AE (uh)

1. FHRR TR BB RIEFETE Voo = 3.3V BT 5iRE XL

SR LR #E

MCU At Fik 545 -

« BT 1O 5l I#EAE TN, IFHERS— AN AT F—Vpp 5l Vs (7).

o FITAH PN TR PARAS, BRIAERFAI LI o

o INTEAF G AR AT I I ) P 5 fyoik HOBIER (0 ~ 24 MHz Iy O NEEFFA I, 24 ~ 48
MHz i 1 NSRRI, 48 ~ 72 MHz I8 2 DN ).

o« MREZIREA Vop At B R AR5 TR 12,

o FRATUIhEEF I . MFFa AN fuok = frokt = froikao

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

* 16. BITHRA T RBEFIAEFE, BURLERBMAARE Flash FIE1T

SAEE )
e iR 353 ficik i:-Vino
{EREBTA A% RHFrA ML
2MH 14.31 .

B ATHR R I i 72Nz 3 8.78

Iop P R s B 48MHz 9.57 6.25 mA
{37 HLA
8MHz 2.21 1.66

1. LR RTE Ta = 25°C. Vpp = 3.3V BHlREF),
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*® 7. EREA THRBBRIERE, TRELERBMAAER Flash 5 RAM iE1T

RUE
e ik M fucik @ A
EREATA SN KEAFH S
BRI T 1 . 72MHz 9.16 375
loo PRI 48MHz 6.44 2.71 mA
CINALER
8MHz 1.66 0.95

1. WAYESRALE Ta = 25°C. Vpp = 3.3V BRG],

2. HMEBET R Y 8MHZ, 2 fuok > 8 MHz B, 4+ HSI 48MHz B¢ HSI 72MHz.

RSN EL I
P ELAMB G A FESU T2 18, MCU 19 TAE A& P41 F

« FTA KO SIIERAE T AR, JREREE— AT E—Vpp 5 Vss (L 11H).

o« FTA RSN TR AIRES, BRARRS 3B .
o G R A BUE R R R AT AR T S AT

— KU A B i

- FOFR— DAL o
o HEGREA Vop SRR R AR TR 12,

& 18. AEIMERIBRIRIHRE (Y

WESME BCNER | g WESE BCHERA |
RTh# Hh#
HWDIV 217 SPI 7.92
GPIOD 0.75 TIM1 17.04
GPIOC 0.58 APB2 ADC 1.54
AHB GPIOB 0.71 SYSCFG 0.37
GPIOA 0.71
CRC 1.00 WAIMHZ PWR 0.79 WAIMHZ
DMA 4.38 12C 9.58
PWM 1.75 WWDG 5.96
TIM17 3.29 APB1 TIM3 8.83
APB2 TIM16 3.17 TIM2 0.50
TIM14 3.17 UART2 5.96
COMP 0.58

1. fuck = 72MHz, faps1 = froik/2, faps2 = fhok, BEMMIME RIS R BN ERIME -

5.3.5 SMEBRTENEFE
3k B SRR H IR A O SR SN S B R

TR ARAES BOR A AN SN AR PRI AT, PR EEIR RNt e AT A I8

TARAT
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® 19. SIESNARA FET ST

Fias] 2% M &/ME HARUE BAE By

fse_ext FA R A () 2 8 24 MHz
VhseH OSC_IN %A 5| i si~F i 0.7Vpp Voo \Y
VhseL OSC_IN % N\ 5 JEMIG HE~F B K Vss 0.3Vpp Y,
tw(Hse) OSC_IN ek fik iy iy 16 ns
tr(Hse) OSC_IN LF-#yHay O 20 ns
ti(nse) OSC_IN T~ fH ) O 20 ns
Cin(HsE) OSC_IN ¥ N7 (D 5 pF
DUCY (rse) A 45 55 %
I OSC_IN 4 A\ J Hiiji Vs < Vi < Voo +1 bA

1. BB RIE, AEL il

VHSEH
90%

10%
VHSEL

Sl G fHSE_ext |OSC_IN W’

Y 1

LT -

12. SMERSIR AT SR AN TSR

e A — R PR IEIRAEE F SRS EBRT Bh

FEE AN Bl (HSE) 7T LMEE ] — A 2 ~ 24MHz 1 /W 2 W HR 3 40 U R4 2 2 72 A . AR
TR ETes RS SRS T AR P A K SR SN TR, T SR SRR VA 1S 2 £
o FENHIFR, WEPRE AN A A A U AT REHBEE IR 2 B0 5L, DL/ 2R AR
I IR E R A, AR AR S TR S A (IR . B2, KERESR), T el Al N g A

]
% 20. HSE 2 ~ 24MHz &% 2845 (V@
75 85 *H BME BAE BKME Ay
fosc IR SR 4 8 24 MHz
Rr S5t FEL B 1000 kQ
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iinc] 2% i BAME WRE BXE L: YA
Cui/ R B L S 0 L i A
Rs = 3092 30 pF
C® BATFBT (Rs)™®
Voo = 3.3V
I, HSE 3Kz) fifi Vin = Vss 45 mA
30pF fi#k
Om PR A 5 =E] 8.5 mA/V
tsuse) JE Bl (] Vpp A2&F5E 1] 3 ms

1. IR BRI S Hoh B A P R RS HE 4

2. MGEIHERH, AEE P,

3. X Cuq A Cro» BV R Dy N M BETH 1 (S84 {E 9)5pF ~ 25pF 2 [H]
FIEEN A R, JFRREAT & ZR AR A B RS . 8% CLy M CLp RAMIRZHL. &k
I FIE % L Crq A Crp MR ATAL G4 U A I S 5. AR $E CLq A1 Crp 1, PCB
A MCU 5| I A BTN %5 FEAE A (AT LURHLIS AT 51 B 5 PCB AR FT L7 4% 10pF Aiit).

4. ARXTEARH Re FRBHAE, BEHE AT LA IEE So A2 M IEA 552N 0 FH IR i 25 1 e 42 1 R 3,
AR T 7 A AR A B AR A A T A (B, AR MCU 52 B 78 25 F
MRIRERS, BOH R EHER A SR R X,

5. tsu(nse) /&/HBIETIE], & MEPHERE HSE FRanill &, B 243 315258 1) 8MHz HR% 1% B
18] o XA BUE R AE — MARAER) S AR T PR & L DR, e nT RE DR A3 R AN R T

ALK -
R T B
H i R s
N L1
FARE TN Jjoscm fuse
I l ~ |>
/ \ J i)
8MHz =R .

IR T g Fl

\ /
N Ry, L osc_out
oL

“ZHFET R =510KQ R,,=5100

860676

13. £/ 8MHz B ARy # Y v F

5.3.6 PIERRTPRIREFIE
2 R 2 O (P R B AL e R 48 PR A R 19 31

EIEAEE (HSI) #E5%3%
& 21. HSI &% 8845 (V@
#e 2% FA B/ME HAUE wAE Bor
fusi GIE 48/72 MHz
ACCys HSI &3 %% 0k B Ta =-40°C~ 85°C -6 6 %
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viac] ¥ A B/ME WRE BAE By
ACCyg HSI #:3% %% 1R FE Ta=25 -1 1 %
tsu(sy HSI 45328 /5 3yt 7] 10 us
Ipp(Hst) HSI k% 25 D)€ 200 HA
1. Vpp = 3.3V, Ta=-40°C~ 85°C, FRIEFFHIUIM.
2. HBTHRIE, AFEA AL
KRR (LS]) #5555
#* 22. LSl #ismadsiE (D
i) SH - Jas B/ME WRE BAE Hupr
fisi® kS 40 KHz
tsusy® LSI #ik¥% #5 5 3t [i) 100 us
Ioos)® LSI 4235 2 Th#E 1.1 1.7 WA
1. Vpp = 3.3V, Ta=-40°C~ 85°C, FRIEKFHITLHT .
2. HEEETHERH, AEA R,
3. BWIHRIE, AFEAE s,
M T4 SRR B ]
TN R H (R R R N ] TE P I B HST IR R BB B AT 3 o eSS P PR R AR 4 i
AR E AR 2T E
o (LA I B R R G A
o BEARASEZC: AP gk N B ARAS QT BT A FH f A e
JIT A P B 1A 2 S FH PR 5 i 52 R 4 v, vl 755 500 FH AR SR A A5 38
F 23. [RIhFEART RO RRER T E)

i) 2% *M WEME | AL
twusteep " AR R A X P S HSI #R%; &5 N s g 4.2 us
twustop " A LR 2 HSI 5% s B i < 2us 12 us

HSI &% i e < 2us
twustoey ") AEFALAGE o WA 28 IR P AR 2 R (1) 230 us
< 30us

1. SRR 5] P05 M AT 46 25 A P R PP BB — 2R 4R 2

5.3.7 FiEssiE
NEGF R
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=] 3% &AF B/ME HAME BRME L: X ivA
torog 16 {57 B R FE Y 1] 28 us
terasE U1 (1024 F=77) ERR I ] 8 10 ms
tve B R BRIN [A] 30 40 ms
5260 9 mA
Ipo £ E LR iR 7 mA
BRI 2 mA
& 25. INTETRIESE M FEURREHAR (VR
Fia=t W &M B/ME HARE BAE By
in (5
NEND 20 T
KH)
Ta =105°C 20
treT B PR AT IR i
Ta =25°C 100

1. HZEETHESH, A4 P,

5.3.8 EMC %

PR DN A A 7 i (R 25 DA I il PR AT 00 A

TheEtE EMS (B RESEE)
BT M B PR AL R (GBS /O 3k 1 IR 2 A LED), JRsURE S i 4 o e
BB AR, LED IR T T ARk

« EFT: 7£ Vpp Ml Vsg il —/ 100 pF ) #2506 I — 4N A% e IR O Bk R (I 1m
) BRI AR AR . XA A IEC61000-4-4 Frifk .

O BT DUE R GEK R IR 4R A
MAREE KRBT TR

%< 26. EMS $*

i e A G
7E Vpp Ml Vss 12il 1L 100pF Vpp=3.3V,Ta=25°C,
Verr FIFZEHEINT . FEChEEH fuoc=48MHz. & oA
5% (TR A ik i B B PR A PR IEC61000-4-4

WA SR AR DUE 2 R P Y ()
TERSPEIGIAT EMC HOVPRTRIIRAL, 2 7E SR MM FI RS FEAT 0. RAZIERE M2, 4510
EMC il 15 1 P 2 PR ALEL PR 3 P A %
FlIt, ZBUR PO EPESRAT EMC AL, JFEAT 5 EMC A SRHOIENTA.
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wHEW
PR AU SR B R, s

o PRI HO
. RSN
o KB (BB )

IERTAY S
IR 9 L 2 2 (RSO SR AVRE b MO AR, 7T BLBLIE AT 76 NRST L3I A4
{EG L P 7 R 5 I 5N — /MR 1 B M P T B

LEHEAT ESD WA, FT DAFELRE HE R P 35 SR 0 oL R B3R NAE 5 1 b, kB 2 A3 1 1
HUTT, AR 43 T N A DA 1 A S T AR
5.3.9 HBxEmAE (BS8URY)

BT =AAFKAK (ESD, LU), IS E BRI 759, 0 A 34T 58 5 I Lk € B 1
RSB T T R e

FHER A EE (ESD)

Ef IR (— AN IE A BRI 1) B — A0 b 5 — AN S R ko) e n 21 BT R S B T A 51,
FESL AR/ S0 B S BIEHASE (3 A x (n + 1) S, XRS5 4 JEDEC
JS-001-2017/JS-002-2018 #75:1f »

BR7SHe s

NTIHERRBUERE, AL 6 MR LT 2 D EAMNAE SRR

o REFASEIEGIE, S AL R PR A A

o FEREANEIN . HrHATATECE 1) 1/O 5B EVEN HLA .

EANIR 4 EIAIJJESD78E £ Ji Ha iR A2 Bl bR v

i ¥ x4 BOAE AL
\ Ta=25°C, fér
VEsb(HBM) B LR FR (AR REEY) +2000
JS-001-2017 v
) N Ta=25°C, #&
VEsb(com) FEHBCE R (R WA EER) +2000
JS-002-2018 -
Iy A5 H812% (Latch-up current) | Ta =25°C, #5& JESD78E +100 mA

5.3.10 /O #wO%F1%

YL PNE: ik o3

BRAERE MU, T RIS EOR IR 104 IEB R Fram /0 i 1 2 F A
CMOS.
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vinc 5 A B/ME BRI BAE LA
VLT WAICH P CMOS i I 0.00 0.2Vpp Y
ViHGsri) PN R )i CMOS i [ 0.8Vpp Voo \Y;
VL) ST R CMOS i [ 0.00 0.37Vop Y
Vi i) N e HL T L CMOS i [l 0.58Vpp Voo Y
Vhys (Gi197) 1/O Uit 2l A o 2% Wi PR IR (D 0.1Vpp \Y,
Vhyssomy | 1O JEVitE 245 Ak 2 2% B R e (D 0.00 v
likg BWARHBER @ 0.001 nA
Rpy 55 EHAE R ®) Vin=Vss 28.7 36 47.9 kQ
Rep 55 N R AR ® Vin=Vop 25 31.2 40 kQ
Cio /O 51 ) Fe 2% 5 pF

1. R AR SIS PR M i . g a TR, AR .
ER_ZNIE

2. GRRAEAR AR 5] AT S e LRI DS HL R FT
3. LRIAT A AL Z MOS R

WLHIERIER R

ob =

GPIO(H FH i N/ Hi ity 1) 7T LA WA B0 HE 22 78 £20mA HEL .
EH PRI, 1O JEFEH L AUERIEIX Sl B AN BEFE L 5. 275 45 H A 448 %) B K A0 e i

« BT 11O 5 M Vpp BRI HLIR AL, ik MCU 7E Vpp F3REU i Kig /T i, A
eI 48 %) B KAUEE Ivpp -

o AT 110 5 R Vs B3 H FI IR, i b MCU £ Vss Bt H IR 1T
W, ANBEME I Lt i RAE T Ivss -

MR E
BrRAERE B, FRAH S EOR A ETE M Vpp L HERF &R 120044215
B FIA /O 3 482 H 2 CMOS .

7 29. MRS

V=t B8 %A /M BoRfE B:SX v
WS, 24 8 NEIMFER | CMOS 3 H, lo = +8mA
VoL 0.4 \Y
e HL IR 2V< Vpp < 5.5V
SR, 2 8 ANSIMIFEIN | CMOS i H, lo = +8mA
VOH VDD-O.4 \%
H LR 2V< Vpp < 5.5V
R, 24 8 AT F WL lo = +20mA
VoL 0.4 \Y;
e R 2V< Vpp < 5.5V
B ST, 2 8 AN B A E B lo = +20mA
VOH VDD-O.4 \
HHLR 2V< Vpp < 5.5V
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M\ 3R

a0 N H S IR R ) 0 SORESUE 43 I AE B 140158 3045 H .

BrAERE B, & 3071 H S HUR 8 AR SRR A R 7 & 38 100056 15 3.
% 30. WAL ZREE (D

MODEXx[1: 0]
Ziinc 2% &1 R/ME BRKXE B
B E
o C_=50pF,
00 fmax(IO)out R (@) 2 MHz
Vpp=2V~5.5V
i 1 v A Y C.=50pF,
00 tr1o)out X 125 ns
N I [ Vpp=2V~5.5V
t R E R BT CL=50pF, 125
00 10)out ns
o RS Vpp=2V~5.5V
— C|_=50pF,
10 fmax(IO)out R @ 20 MHz
VDD=2V~5.5V
LR Ry M <] CL=50pF,
10 trioyout X 25 ns
?lﬁﬂﬂLIEﬂ VDD=2V~5.5
R E R T C.=50pF,
10 tr(IO)out X 25 ns
T (A] Vpp=2V~5.5
p— C_=30pF, 50
11 f X u %ﬁ/@ 3 MHz
max(10)out il VDD=2V~5.5V
o z @ C|_=50pF, 30
11 f X u %ﬁ/@ 3 MHz
max(10)out il VDD=2V~5.5V
C_=30pF,
1 e , 5 ns
. S =SSR | Vpp=2V~5.5V
f(10)out N
T B 1] C.=50pF,
1 8 ns
VDD=2V~5.5V
R S P CL=30pF,
1 traoyout X 5 ns
LT 1A Vpp=2V~5.5V
AR E =BT C.=50pF,
11 traoyout X 8 ns
J:;‘Hﬁ‘llﬂ VDD=2V~5.5V
EXTI #Zi] @b il 5
texTIpw 10 ns
ANEE S ke o8 B

1. 1/O %y LI E r] Ll MODEX[1: O] BLE . Z WA &% F M+ Ak GPIO i

Hic B w5 A7 2 1 U B o
2. BORRAE 14705E Lo
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90% 10%

AR i 1

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

|
|
e T >

R ((tr + t7) < 2/3)T, FFH 52L& (45 ~ 55%)
M NS0pFI), kB FOR IR

14. BN SR E X

5.3.11 NRST 3|p}1%
NRST 5| % NIREH 3 H CMOS 1.2, Bi#ER: T —/MNARRel T FRiHFH, Rpy.
BeAEAS B, R R S MR PR EEE A Vpp CEHUHUE/S &2 1210 LE &5

# 31. NRST 514514
inc 2H A B/ ME B BAE BAL
Vienrst) NRST i A\ K HLF HUE -0.5 0.8 v
Vinngrsn) ! NRST #i A\ & L HUE 2 Voo
NRST jitt 3% 5 fid A #5 HLUR IR
Vhys(NRST) ) 0.2Vpp \Y
i
Rey 55 LSRRI @) Vin = Vss 50 kQ
Vnenrst) ) NRST % N\ Ak g i ik 300 ns

1. BB RIE, AEE il
2. EfurafHE MOS HifH.
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I
4
/
4

%*BEUQE% L

‘\
DD SN
N\

\
\

100kQ

Pl

\NRST?

r
L

R R AL

-
-~ S

0.1uF

s
PRy o

oL
LT

4

7>

’
SN ’
\~\ "

~—--—’

368560

15. & AY NRST 5| BMRIF

1. AW T Pibw R .

2. )EHFJZ”W%EE NRST 51 A AL BERS AR T3 31 81 H 5 K VipingsT) BATRS

et B AL,

5.3.12 TIM ER 284514
T H SR BT

= MCU

A RN S DI RE S (it ELALS SR SNBSSl . PWM Bt ) s PEVETS,

/N1 5.3.10.

= 32. TIMx() 434

e B %A B/ME BAE HAL
tres(TIM) SE I 28 53 R 7] 1 trimxcLi
tres(Tiv) SE IF 35 73 et [a] frimxcLk=24MHz 41.6 ns

CH1 % CH4 172 I 234N 5R I 0 frimxcLk
fexr MHz
%Epifﬁ% fTIMxCLK=24M Hz 0 24
Restim JE I 2R R 16 7.
MR T WERE IR, 16 47 1 65536 trimxcLi
tcounter
T H 2 i 5 3 frimxcLk=24MHz 0.0417 2732 uS
65536 x65536 trimx
tmax_counT TR R AT TIVMCLK
fTIMxCLK=24M Hz 178.9 S
1. TIMx & — ANl 4R
5.3.13 BEEO
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12C
Al B, 2 3391 10 BHUR AR BERIE  foour B Voo Hk e HUERF &2 120
AR F,

12C 2 OAF G FrE 12C JBAE PR, HAWFERE: SDA fl SCL AGE “H 151, HicE
NIT IR, 2SR Vop Z 18] ) PMOS & #5514, (EATRTFAE .

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

1 5.3.10.
7 33. 12C #EO4FM
W 12c @O B 12€¢ D)

(i 2% B/ME BAE B/ME BXHE Hh
tw(scL) SCL B i i) 4.7 1.3 us
tw(scLh) SCL I vy Fif ] 4.0 0.6 s
tsu(sba) 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+0.1C, 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
P f5 L SR B TT R S5 AR RIS "7 13 s
] (SN
Co (5% ISEFNEN LRIk N 400 400 pF

1. HTHRAE, A7EAF .

2. NIEFBRAERI 12C BRI, fecikr LAUK T 3MHz. AIEFPRIERI 12C K
W, fpolkt LAKT 12MHz.,

3. WHIRAERK K SCL 155 IR HFIF 8], T 3 555 2 TF U6 25 A (1 B R PR RIS 8] o

4. N T SCL N A e LHIIX I, £ MCU W Zi4iE SDA 155 L%/ 300nS
BRI AR IS T8 o
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VoD

VbD
1
4.7KQ % 4.7KQ
12CiE 2k { 1
BHE I IE 4

THaaaAF _/ \/

SDA / / ><: >< T tusTA b e /%t‘a%&#

A
WY

| sbA

1 [

| scL

ti(sDA) »—a »-atr(son) >atsu(sDy) | T e tsu(STA'STO)
| | ‘ frabseft o
| |
4—»} th(sta) 1 4—»‘. tw(SCKL): %‘%th(SDA) l 1
| | |
| | J— |
‘ ‘ J
SCL } : [ | | :
| |
tw(SCKH)N—>: tr(scy »—« }‘—}4 tf(scK —»—-tsu(STO)

130244

& 16. 12C BEAT RN S8 (D

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

SPI EO4514E
B AR BB, 2 3451 IS U FI PR , focu SR Voo L HLHUE 765 1210
SRR E],

b N 2 I ThAE S| (NSS. SCK. MOSI. MISO) FIRs s, 2 0 /h i 5.3.10.
% 34. SPI #1 (D

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

trsck) SPI i g _F T [a] fE % C=30pF 8 ns

tr(scr) SPI BT B B[] fiE 2. C=30pF 8 ns

tounss) @ NSS #3717 [a] A Mpcik ns

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

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

twiscry) @ SCK & i 1] EBL frouc= 36MHz, 50 60 ns
TP ERE = 4
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i ¥ &M BAME BAE L XA
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 ] AR 10
ty(so) @ H5HH i A R [A] M (fEREILTR 2 JF) 25 ns
tymoy @ Hetle i L A Rk 1A TR (R RELIR 2 )5) 3
th(so) @ . ) M (FREILIR 2 J5) 25
thmo) @ IR R R (FREILIFZ)E) 4
1. HEEEVHEFH, AEA K.
2. B/IMEZRTR RSN R NS T, B KA 2 TE A SRASH0HE B0 f KN (] o
3. IR /ME R R P i) /N TR] R KA R s AR 2 B T m B AS ) 5 R )

NSS input\ f

tSUNSS) > teiscK) !  thuss) e i
2| cPoL=0— f . ‘ | g |
£ IW(SCKH) || | : | ' ! }
5 CPHA=0 _  tw(sck) | | | I | ‘
»|cPOL=1 | \ / w
3 o tv(so)+—> fhSO) +—s e Ir(SCK) Ldis(s0)
taso) &e—» | | ! o tisck) |
MISO VAN - ‘ |
OUTPUT { :: MSB OUT | BJTG ouT ! LSB OUT >—
tsu(si)—+
MOSI ><><><><><><>(>< | MSBIN >< BIT1 IN X LSB IN ><><><><X><><X
INPUT : B
:& th(si) >

17. 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¥%*j\#*4//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 ><><><>< ><>(><: MSB IN >< BITE IN >< LSB IN XXXXWXWXY

429658

& 18. SPI Bt E-MEXF CPHA = 1(D

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

www.mm32mcu.com
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High

NSS input

|
|
CPOL =0 ! ‘ -—
|
|

|
|
- | | |
3 | I : | -
3 | w | |
S I [ : | !
®| CPHA =0 m 4 N/ /
CPOL = 1 : | : | : : |
e
| |
CPHA =1 : ‘ j | .
I )
= CPOL =0 [ \ R ‘
2 o [ : | P!
© o | | | I :
X _ | | — [
S| CPHA =1 m | u
CPOL = 1 | \ | | .
I Itw (SCKH) | ! tr (SCK)
| |
tsu(MI) ‘w :tW (SCKL):<—>¥ : — t (SCK)
‘ | | |
MISO | -
I T ! T
< th(M|>+] :
| - |
gng',UT MSB OUT| >< BIT1 OUT | >< LSB OUT
tv(Mo ) &P th(MO Yt P

19. SPI B FE-E&ER (D

1. W& SEE T CMOS H°F: 0.3Vpp 1 0.7Vpp-

5.3.14 12 {ift ADC 54
BRI, FRMSHRMG AR 1200 %R BT . fooike WA Vppa £EH

CERERYE S E2 R
% 35. ADC #5it

Fin=s 2 A B/ME HAAE BAE Bfr

Vooa NS 25 3.3 5.5 v
fanc ADC Itf fi i 151 MHz
fs(®) PSS 1 MHz
faoc = 15MHz 823 KHz

frric A R A

117 1/fanc

Van® AR BRI ) Vssa Vopa \%

Ran® CANE IS TPNEE Z A 1 FIEK 36 kQ
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"E Y e i B/ME JuRUE BAE LA
Ranc? SRFETT % L BR 1 kQ
P ERRAE A DR B
CADC(Q) . 10 pF
7%
faoc = 15MH 0.1 16

s AL a i =
1.5 239.5 1/fanc

tstaB (&) b H A ] 1 us

e SR A 1] fapc = 15MHz 1 16.9 us
(LA SRR 1) 15 ~ 253 (CRF¥ te+ IEHIEIL 13.5) 1ffanc

1. HEZEE TP IRIE, ATEA = Hl.
2. WBETHRUE, AEA= A,
3. Eﬁ%ﬂﬁ'ﬁjqﬂ’ VREF+ EV‘]%B%%EU Vppas VRer- EV‘]E‘B%%?U VSSA°

ERARK (AKX ) AT OEBR ISR, 3 RZR LI/ 1/4 LSB. Hrft N = 12(%
12 LR

|

Ts

Rav <

%= 36. fapc=15MHzV) BHEIHE X Ran

- R
fapc X Cape X In(2N+2) e

Ts () ts(us) BK Ran (kQ)
1.5 0.1 0.1
7.5 0.5 4.0
13.5 0.9 7.8
28.5 1.9 17.5
41.5 2.76 25.9
55.5 3.7 34.9
715 4.77 45.2
239.5 16.0 153.4
1. HETHRIUE, AEA= A,
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% 37. ADC #% - BIREGIR &4 V@

5 2% TR HRE BAE B
ET LA RE +10 14
EO R R%E frcike = 60MHz, +4 +10
EG 25 R 2 fanc = 15MHz,Ran < 10K, +6 +8 LSB
ED oy etk iR % Vopa = 3.3V, Ta=25°C +2 +4
EL TR T +4 +6

1. ADC i 5 R FIVE N LRI R s 75 B 7 AT TR 0 SEHOL N 310 P A2 1
e BAORE 22 535 G 5 — IO\ 31 B IEZE AT (BT . BT T
RSV R AR BB (3105 2 ) B — A IR
R IE R AR, I TN 5,31 ey A1 Slwocen SEELZ A, #t
K48 ADC HiFE.

2. HILHEVASME, A4 h IR,

ET = SURVAHEGRZE . SERRAE AR AL 4 h 22 18] ) 5 R 0 25

EO = fWi2iR%: 2 UK SERRIFHAN S — B AR R 8] A 25

EG = HaiiR7E: )i RERAR R AN B Ja — IR S P 0 1) 1 i 25
ED = flor 2R 2. SCBwb s R ER AR 18] f 5 K0 5 o

EL = BRI IR ZE . AR A SE Bn B4 i sl A D24 1) ) e KA 15

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

439454

& 20. f£/ ADC BRI EREE

1. % Ran~ Rapc A1 Capc HIEUE, 2 W3 37,
2. Cparasiic %7~ PCB(5 1541 PCB Aii Jay il S AH oK) 5028 L7 AE A (K4 7TpF). 4%
KK Cparasitic BUE B BB G, B ) I = U/ fapco

PCB #&it&iY
FLJR 1) 25 3 06 0 R BB . R 10 nF LR IR A LAY, EATTREIZ R AT R AR
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T MCU & F s
Vooa
1] Vopa
1WF//10nF ——
T 1] Vesa

21, HEBERMESERIREBLR

5.3.15 BRI
% 38. BEEE RSB 0

iins) ¥ B/ME HRIE BRE L:¥ivA
.M Vsense FXT TR FE 2k 15 °C
Avg_Slope™ RRF R 4.571 4.801 5.984 mV/°C
VoM 1E 25 °C I 1 & 1.433 1.451 1.467 \Y
tstan(z) @jﬂﬂ‘ l‘lﬂ 1 0 LLS
Ts_temp® MEHUE L, ADC SR ] 10 us
1. BZEETEEERIE, AEAFFIER.
2. BHEIHRIE, ANTEAEF= A,
3. B SRAE I E] AT DL ph B R AR 8 IS 2 IR A U
4, VDD = 3.3V,
5.3.16 ELBER4F1E
< 39. LbEasYE
hiass 2% FEBEEE B/ME bRl BXE BAL
HYST 1B i 00 0 mV
HYST 1B 01 15 mV
HYST BIES 10 30 mV
HYST B i 1 90 mV
OFFSET e E L E 00 0.091 0.213 0.358 mV
OFFSET JI 01 3.23 7.51 12.08 mV
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i ¥ R E B/ME HAYE BRE Bfr
OFFSET R 10 9.79 15 20.8 mV
OFFSET R E 11 34.25 47.4 62.22 mV
DELAY(™ TERRIE I 00 80 ns
DELAY(®) liEguding 01 51 ns
DELAY(®™) liZigung 10 26 ns
DELAY(™) AEIRAE T 1 9 ns

g TAE H 00 45 uA

(NS TAE R AIME 01 4.4 HA

g TAE RS 10 4.4 nA

(RS TAE R IE 1 4.4 uA

1. F B0 50% L5 N BRI IR A) %2
2. SHFERIRIE, TAEHR.
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%% 40. Gatedriver % T{ESEE

5 2% b= S &/ME HRE BAE L:-¥iA
EEVOR- S Y=g
Vee1Veee fbh L - -0.3 - 23 \Y;
LDO5V 5V Lt Rk 2 -0.3 - 7 Y
UNIW -1 - 23 Vv
Z: % VCC1 AT 6V i, VCC2 L/ kT 4V,
HEI/EEE
Vee1Vee fHEE5 R 3 - 16 \Y;
Z: % VCC1 AT 6V i, VCC2 £k F 4V,
VCC HFEHIA
PWM =0V, EN =¥, %
lect HLJR L 100 550 950 uA
A HLER
FSM = 20KHz, EN = &H°F,
leca GERTER 800 3300 7000 iy
B LR
PWM = EN =0V, 3 HHLE
lvv_sTay FEBLHLIR " 190 650 1100 HA
PWM 3\
PWMgtH LD 2.2 - - \Y,
PWMeTH LD MR - - 0.6 \Y
Frwm i N 0% < =Lk <100% 1 - 100 KHz
Tor BEIX B ] 100 - - ns
uvLO
Vuvio H R B 1.8 25 3 \Y;
Vuvio_Hys R R ELIR e - 0.2 - \Y;
J& P
ENy LIPS 2 - - \%
ENL LN - - 0.6 \Y
TDenn FER I TA]_FFR - 300 - usS
TDen SEIR I [) T BR - - 600 nS
4R MOSFET
RDSon P (H + L) Vos =5V, lour=100mA | - 0.75 2 | @
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N3 ¥ R B/ME WRUE B L: YA
LDO_5V #H
Vvbo sv LDO 5V %t H & Vee =6V 4.9 5 5.1 \Y
Vorop HLE R - 0.2 0.3 \%
lvbo_sv LDO_5V %t Haii 25 - - mA
B P HT)RE
RDSon P)# RDSon lLoap = 50mA - 1.7 - Q
RRPIAE LR
Uusen U BB LR Vee=6V, EN=0V,U=5V - 1.25 - \%
Vusen V BB Vcec=6V, EN=0V,V=5V - 1.25 - \%
Wysen W BB & Vec=6V, EN=0V,W=5V - 1.25 - \%
R UL V. W BB
Rsen_tor SRR L BE - 60 _ KO
IR =1 4
R R
Tson BiE B IR PR B - 160 - °C
Tspn_Hys K3 5 e PR ¥ - 30 - °C
6.2 T{Efsit

N Elbron H GateDriver f B FIRAS . 24 VCC > 2.5V, LDO5SV %t =4 2.5V HJE.
2 VCC 83t 5V, LDOSV #irHiutir= A= fa s () 5V HUEHi . 8 1AE LDO5V PIN | PGDN
Z i), %8 4. 7uF DL EAEM AR MNE PB12 fir i s, EN #5{f5E, GateDriver
AL AR AR S . WA PBA12 it ORI, W) GateDriver ANH] LA A Hi S 5 .
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. 5V
25V I
Volo /:/:
Y
I
25v L7
LDOSV Internal control High : :
Internal control
EN Low

PWM in

LU Uiy

PWM out

229922

22. FEREFIRZSE

G RIP (Shoot-Through Protection)

GateDriver %45 47 I {447 L #% (Shoot-Through Protection Circuitry). K& 752% HI Al LI
BRI T TR, S R4 2[R R W v high-side A1 low-side 15 X & 4 1 By 1L & high-
side FI{ik low-side [)%ii H 7E [7]— I (A1 FT .
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HI
LI

Shoot-through Protection enable

i i
———
|

I

_____W_____!
UGO I:
LGO — |

)

—

843166

23. 5B E4R$P (Shoot-Through Protection) B [&]

FEbR pwm Fi RS .
& 41. PWM NI IRZS 3=

PWM State

Hi LI UGATE LGATE

ON OFF ON OFF

OFF ON OFF ON

ON ON OFF OFF

OFF OFF OFF OFF
e ERIF
WRHBE VCC < 2.5V Itf, 2k /R B R . 24K B R R ThAg UG, GateDriver <4
LDO5V FEk sl .
iR &R

Thermal i 55t 150°C HFRES, GateDriver ¥t NBif7#f% (Latched fault) JR#, FE2%
A Thee, IR OTP/Fault 51BIF A mifs 5 45 T2 3%
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6.2.1 FRBFRERMEETHRXITERR

BAXI{EREKVs. TIERE
16
14
12
% 1
x
I

fgoz

% (5)

Aos @

3)

@

04 m
02
0

0 2 4 6 8 10 12 14 16 18
TAEREEV)
—o—(1)5mmx5mm  —e—(2) 10mnx10mm —e—(3)20mmx20mm  —e—(4)30mmx30mm  —e—(5)40mnx40mm
330625
24. RATEBRRETIEBENXE
oYy HE o)
_— _ L o _—
PCB [ — 1 PCB — PCE )|
N e\ Y
(1) BEATERER (2) EAERETIER (3) B EETAGEEER
5mm x 5mm 10mm x 10mm 20mm x 20mm
fio =y oty
_—_— - =
PCB PCR
~N

@ R (5) BEEAFMHERER

=l VIR =]
30mm x 30mm 40mm x 40mm

PCB #ud 7L,

('.nnu--_l

=M M=

W F

(7O =

|:""“"_J

25. PCB By EmR S LA AR

PCB #udfLEH A 3*3 B4, L2 28 mil, #EEEE A 1.5 mil,

www.mm32mcu.com 51/55


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

HRBM

DS_MM32SPIN222C_Ver1.03

Ak

7.1 FiE QFN32
D \ A2
_|:|-|:|-|:|-|:|_!|:|-|:|_|:|_|:|_ NS | !
| e arl
A3
ke o

Cc2

=
=
=
=
o
14

JUUT Ul
nnanad

H
( |
N | _J

1 | .

1nAAAnAAr L

[]

al

PIN 1 Identifier D2

26. QFN32 , 32 M RmFE Tl &I EIMNEE £ E

1. BRI B2z
2. RoPfhzEK.
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B 2X
s B/ME HRIE BKRE
A 0.7 0.75 0.80
A1 0.00 0.02 0.05
A2 0.50 0.55 0.60
A3 0.20REF
b 0.20 0.25 0.30
D 4.90 5.00 5.10
E 4.90 5.00 5.10
D2 3.40 3.50 3.60
E2 3.40 3.50 3.60
e 0.5
H 0.30REF
K 0.35REF
L 0.35 0.40 0.45
R 0.09
c1 0.08
c2 0.08
N SIH%H =32
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MM32 SPIN 2

Device family

MM32 = ARM-based 32-bit microcontroller

Product type

SPIN = Motor Series

Sub-family

1 = ARM® Cortex®-MO0 Standard + Gate Driver

2 = ARM® Cortex®-MO0 Standard + Driver

3 = ARM® Cortex®-MO0 Professional + Gate Driver
4 = ARM® Cortex®-MO0 Professional + Driver

5 = ARM® Cortex®-M3 Standard + Gate Driver

Voltage

2=20V
6=60V
7=100V
8=200V
9=600V
Current

0~9 = 0~9 Amp

Phase

A = 1-phase
B = 2-phase
C = 3-phase
D = 4-phase

27. MM32 Bl E 64
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