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1.1. M

MM32SPINO30C /& MindSPIN T~ i) m 1§ 32 fiziz sh42 4 74k MCU, i
Cortex®-MO NN #%, Hm LAESIR A 60MHz, WE 32KB mifififites, 21517 4
GPIO: WE 5V it i) LDO Fa k&%, =AM PN WHRIKENE: Lk T 1 B 12 A2
BB g% ADC. 2 BRI LL B 38 COMP. 2 BRIZ 5K %% OPAMP. 1> 32 i@ M &
IfEe. 3/ 16 AL EEAER 8. 14 16 frm e 4% 14> USART £ A {E N UART
g SPIEE .

A= RVNEH B RN 7V ~ 36V, T/ERIRRER-40C ~ 105°C ¥ /@M. —MEH
TAEMER, ZEARHRIRZS T FERE 100uA £ 4 .

A7 iR TSSOP28 Ml QFN28 3.

R WAMACE, AR R MERSEN T2 MM E:
FL AL B Bl AN A 9

i s KL
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1.2.  FEREfER

o AL RS
— Arm® Cortex®-M0 32 o7 {2 thi| 22
= I LAESZE A5 60MHz
- flfFRRIEAS (32Bit)
- 2 i#iE DMA
o TR
— ik 32KB (1) Flash FEF 170k 2%
- Hik 4KB SRAM
— 3KB 57, Flash = (8] ] F 172 15 A7 5 Eal A7 it
o IPER. EALANHLYEE
- 2.5V ~ 5.5Vt
— L/ E A7 (POR/PDR). ] 2 A4 Ha T W I 2% (PVD)
— MR AR 60MHz FE RC k7 4%
— 40KHz [ LSI
o [RTNHE
— FHL(stop)iiz, Lh#E 100uA
o 1412 frAEEEL RS, 1S T (214 11 M iEIE)
- HHER: 0~ Voo
- 10 MHhERIEIE
- XHREAR
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e 1/ DMA #iil#s, JL2@iE
- ZHERSMEASE: Timer. ADC. USART
o ZiE 17 MUE 1/0 i -
- A 110 HA] LABR 2016 > FM R b iy
- B ¥ Nt VDD (55
o TANENER
— 116 £ 4 3EIE m g d E N 3(TIML), & 4 818 PWM HAMaH, PARIEX 4
Jln AR RE AR R 25 T R
1132 friE g I 25 (TIM2), A mrik 4 DTSRt P A
2 16 A7 IEAER 25(TIM13. TIM14), A1 AN b 3k b
1 16 7 5E R 23(TIMG), S5 ik &
1 MRS 1100 5E I 2
1 /> Systick EHT2%: 24 {7 [ Ko
o B
- BTN (SWD)
o =AH PN BLERR MR DK ) 35
- T{EM)E: 7V~36V
- W 5V LDO
- WEWNRKIZK
o 1IMHEUFAMEED
— 1N USART #, Re3CHF UART Fl SPIE(E
e 96N HME— ID (UID)
o R TSSOP28 #l QFN28 i}
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2.

FLITWER

AR B

2.1. BEFFE
2.1.1. TWER

i
MM32SPIN030C MM32SPINO30CN
ShEEED
N1F KB 32 32
SRAM KB 4 4
JEFH (32 bit) 1 1
JE I 2% E¥N 3 3
S 1 1
R USART 1 1
GPIO it 1%k 17 17
12 fi1 ADC e L !
THIEH 11 11
B 2
LA o
CPU Sl 60 MHz
TAFHE 7V ~ 36V 7V ~ 36V
TARIREE -40°C ~ +105°C -40°C ~ +105°C
SR TSSOP28 QFN28
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2.1.2. £

L2 EFRIR
TSSOP % HI/RE&:

SPINO30C

ABCDEFGH
ESIXZY YU

1 TSSOP28 $3 22 FliR iR K

TSSOP 4 %& — AR AE TR A5 U T 22 B

e —47: SPINO30C
- RS

e ¥ 47: ABCDEFGH
- B+ RA S, HdH R RS AR S

o HZAT: XZYYWW
- “XZ7 RAEFEEAD, YYWW R H gD, HArYY RRE, "WW SRR
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22 BN
QFN 75 22 1R 7

MM323XPIN

030CN

ABCDEFGH
o XZYYUUW

& 2 QFN28 £ Elbrif

QFN28 &4 — AL TR W& i 22 B
e H—1T: MM32SPIN

- R T AL
e 5 ”4T: 030CN

- PR
e ¥ =47: ABCDEFGH

- Trace code + &5y AT, H “H” RS RAS
o V4T XZYYWW

- “XZ7 NAEFFEEAR, “YYWW” 5 Datacode, HHt “YY” UK H gAY

ALY, “WW” AR H A A5 A 1) JE L
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2.1.3. RGEH

Cortex®-M0

(NVIC/SWD)

60MHz

DMA
2-ch

32KB
FLASH

4KB
SRAM

I

KD

M

Bus Matrix
S
N
AHB-APB XC=D GPIO
APB1 —
7< g(}:p DIV
g HSI
EXTl K= K==} sYscFG S Rrcc LSl
TIMI K= K—=) DBG "4
TiM2 K== K== usaRT1 Power Management
VDD
POR/PDR
TIM6 CZDE;C:D PWR VD
N
TIM13 G=DI§'C=D IWDG
TIM14  K=D"K—=) cowmp
Apc1 K== K== ora1
=) ora2
Kl 3 HHUE K
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2.2.  Theeiiwd

2.2.1. HWIZFEN
Arm® Cortex®-MO Ab2E 252 5ot — AR AN Arm 2 PSS, &858 MCU B 2
AL TR -6 405 B E . AR RS DIAE, RIS SRk s bR H b

Re AN S BE IR r T 2R 0

A AAE A ER Arm 20, BT SPE R Arm TR A

2.2.2. BE&FEN
MM32SPINO30C R HAERE S LR 451, RERMEREARE— AHB HBJERE, —4~ AHB
SRR — MR APB R 2.

2.2.3. fifEBmg
® 2 {E kB
ik KN Hhk
AU A N R R
0x0000 0000 - 0x0000 7FFF 32 KB Gitifik sl SRAM, AT BOOT AL
B

0x0000 8000 - 0x07FF FFFF ~127 MB Reserved
0x0800 0000 - 0x0800 7FFF 32 KB FAEIX

Flash 0x0800 8000 - Ox1FFD FFFF ~383 MB Reserved
0x1FEO 0000 - Ox1FEO OBFF 3KB B G X
0x1FEO 0CO00 - Ox1FFF F3FF ~2MB Reserved
0x1FFF F400 - Ox1FFF F7FF 1KB RETFHEIX
0x1FFF F800 - Ox1FFF FOFF 0.5KB Sy ]
0x1FFF FAOO - Ox1FFF FFFF 1.5KB Reserved

SRAM 0x2000 0000 - 0x2000 OFFF 4 KB SRAM
0x2000 1000 - 0x2FFF FFFF ~255 MB Reserved
0x4000 0000 — 0x4000 03FF 1KB TIM2
0x4000 0400 — 0x4000 OFFF 3KB Reserved
0x4000 1000 — 0x4000 13FF 1KB TIM6
0x4000 1400 — 0x4000 17FF 1KB Reserved
0x4000 1800 — 0x4000 1BFF 1KB TIM13
0x4000 1C00 — 0x4000 2FFF 5KB Reserved
0x4000 3000 — 0x4000 33FF 1KB IWDG
0x4000 3400 — 0x4000 6FFF 15KB Reserved
0x4000 7000 — 0x4000 73FF 1KB PWR
0x4000 7400 — 0x4000 8FFF 7KB Reserved

APB1 0x4000 9000 — 0x4000 93FF 1KB OPA1
0x4000 9400 — 0x4000 97FF 1KB OPA2
0x4000 9800 — 0x4000 FFFF 26KB Reserved
0x4001 0000 — 0x4001 03FF 1KB SYSCFG
0x4001 0400 — 0x4001 O7FF 1KB EXTI
0x4001 0800 — 0x4001 OBFF 1KB Reserved
0x4001 0C00 — 0x4001 OFFF 1KB USART1
0x4001 1000 — 0x4001 23FF 5KB Reserved
0x4001 2400 — 0x4001 27FF 1KB ADC1
0x4001 2800 — 0x4001 2BFF 1KB Reserved
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b 16 1 H shi
0x4001 2C00 — 0x4001 2FFF 1KB TIM1
0x4001 3000 — 0x4001 33FF 1KB Reserved
0x4001 3400 — 0x4001 37FF 1KB DBG
0x4001 3800 — 0x4001 3BFF 1KB Reserved
0x4001 3C00 — 0x4001 3FFF 1KB COMP
0x4001 4000 — 0x4001 43FF 1KB TIM14
0x4001 4400 — 0x4001 FFFF 47KB 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 Interface
AHB 0x4002 2400 — 0x4002 FFFF 55KB Reserved
0x4003 0000 — 0x4003 03FF 1KB HWDIV
0x4003 0400 — 0x47FF FFFF ~128MB Reserved
0x4800 0000 — 0x4800 03FF 1KB PORTA
0x4800 0400 — 0x4800 O7FF 1KB PORT B

DS_MM32SPINO30C_ver1.0

2.2.4. WHE Flash

N & 32KB+3KB Flash, F T-1E8Fe ) AEdE .

2.2.5. WE SRAM
N E 4KB SRAM.

2.2.6. BRERMENHEBriEHEE NVIC
AFE TN B IR ER R R b e h R, GENE AL L AN AT Bk b T E
A~ Cortex®-MO FIHWiZk) 1 4 ANalgmFefi s .

o EURREAHI NVIC, HEIERIRAEIL i o e S A0 2E
o Il E N FIHLHE BRI N

o SUVFAIKTI AL

o KCPEBERIRIEL R IL B b

o SCFFHRIT R ABERL TN AE
o HBNRAFAEIVRG

o hBHREIN HENKE, TREHIMELITH

AR UL 5 /I 1 v TS AR S R ) P T L T

2.2.7. AR /A ] 2, EXTI

BB WA ) & L 2 AN IR IR, TSR 510 S P3R4k, ki

(AEFE 16

PAAER WS R PTA 10 ST DUEREE] 16 DMMRTh L. B rh b2 ] gl

SEIFR, BRI & H RIS CETRY . R EGANY) . MRS EF AR

WA SR A A T RO IR A

EXT1A] DU E ik b 88 B2/ T A B AHB e Ze N ] 390 ) i~ A2 4K

2.2.8. EEFFES

www.mm32mcu.com
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FUA% UL EA

R RBEERF RGN B ARG, AR 60 MHZ ki 4 {E A BOAN R4t
Bl IEXT RGBT 8 M PBCE, B S AT R RGeS Bl K 2 PG B LAR
FARGE (T AN & Flash Ui [ SR .

b 2, (R 2 AT 4ge =4 AHB M2k, &iE APBL MZ (4. Hrh AHB
v APB 2R (I b ATk 60 MHz. b 22 48 (st 40 B s o

LS » IWDG CLK
40KHzZ

LS|

HSIDIV

sysclk | AHB Prescaler

12,4816

HSI HSI
60MHz Prescaler8 > HSID8

LS|

SYSCLK/8

HSID8

Not SLEEPDEEP

DS_MM32SPINO30C_ver1.0

FCLK/SCLK
»
Ll
To SysTick
EN >»
8
GPIO clock To GPIO
enable
AHB peripherals To AHB
clock enable eripherals
ahbclk
APBL1 peripherals To APB1
APB1 Prescaler clock enable peripherals
pclkl
1,2,4,8,16
ADCI1 clock
enable - T = |
ADC To ADC1
(1) ADC prescaler: —D_‘ Prescaler® I »
bit 14 & 6:4 in ADC_CFGrreg, 2~17 |
ADC clock must not exceed 16MHz e
4 I By
9/41
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2.2.9. BaiERA Boot Modes

TEEFNN, T BOOTO 3| IRl BOOTOSEL £y AT LLide 43 DY 5 Shass =X A (1 — e
o MREFPAFAEX A 3l

o MNARGFEX A3

o MEHEAEIX ) 3N
o MHWN SRAM JEE)

SlGREFAT ARG AMEIX, @M E T (40 USARTL) #E47 ISP 4afi.

2.2.10. it 7R Power Supply Schemes

e Vpp=2.5V ~55V: it Vop 51N 110 5IEIFIAE T4 . 5 ADC,
FAEY IRG SR .

2.2.11. it W% 88 Power Supply Supervisors

AN IBERS T EHREAL (POR) / #iH B A7 (PDR) HLEE, 1ZHERIAZALT TARIR

A, RIERGMLEEE 2.5V B TAE; 4 Voo K T3 EMBIE (Veor/Veor) I, B

T EALRES .

B EE — N RAR RIS (PVD), B Voo (IS5 BIME Vevo LR 24

Voo (& T 80E T BIME Vevo B 7242 W, ok b 2R 5 AT DAK H % 45 5 R s il

W N\ 4. PVD e Bl AR S .

2.2.12. BERESE Voltage Regulator
VAR FEL S TR s 86 478 PR e R A S LS AR R . R R R AR AE S R B AL

RN T TAEIRES

2.2.13. f&Ih#E# = Low Power Mode

77 SCRARDIAERE 2, T AR EORARTIRE . PRIE S B[R] 2 [A)3A B e A 1011

R 3RS

%} VDD X HE A
st HEAFR w0 TR e | R weam | e
- AL ) AL
WFI (Wait for HME s
T o
BB Interrupt) CPU I, i ;fé’f
(Sleep , HARK A1 ADC ¥ ViR R
WFE (Wait for o ] i ax A
Mode) Event) it kg 2 g R-Al| SRAM 14
P (R
TSy N
. wE CFEAN L 28 N FERER A
IV | sieeppEep | fembini) ok | pits i 1.5V P ;ﬁﬁz P
Moder firs WFISE | Sifk. IWDG | Hbh 6L b ieats | GPIO K
WFE: RS 1 TR m e
i N
RREHRAR

FEREARIE S, CPUf#1E, BT &R A EHE CPU 4ME, 1 NVIC. SysTick %543

FEIZAT
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FUA% UL EA

EHAER

TELRFF SRAM FIZFFE28 WA A R RITELL T, A5 AU AT LLE BIAUR 1Y H RETH FE .
FEAENBERR, HSEEC P . AT L@ T — i B R EXTI 15 5 30 i 25 A A HLASE
A FMafE, EXTIE 50 LLZ 16 AMFMEE 1/0 M2 —. PVD (% i (s 5 .

2.2.14. ARS8 HWDIV
BB IE S B TT, RS E ST S B R S0 32 R iE . REIRRR
TEAE— B g M RS S R

2.2.15. BEAF# ARV F#EH]35 DMA

R 2 BB DMA R DUV BRAEGE A BIARAEAS . 104 BITE A 45 FILE (i 2% B0 L6 (R4
LA DMA S50 B SRRt (X RO B, 3B T 43 A B A S [X 45 R
= 0 TR T

SB[ THORECE DMA WRIBH, RN 7T L PR A s oK
FE o AL AR bt 25T LSS 2 i

DMA AT UL T =oM%, 1 USART. ADC Flif FH /LA v e 2 1) 2 1 88 TIMX.

2.2.16. EREFETIM TIM & WDG
PEEVELS L ANE GRS 1 MBI e . 3 ANEACERSE. DL 1 AR
Z9A0 1 /) Systick BN #5. FRILE T Ed st e il 8% 18 e i 35 7038 45 i 25 1

Tt

x4 EN ST RE LR
E I 8% KA B TR | TPEEERE | AR |DMA ERAER | MIR/ILEGRE | EAMaH
- TIM1 . 1 ~ 65536 2 [d]
= 16 fir 336 186 1356 8% (AT 1 e H 4 H
RNl -
\ TIM2 32 fir T 1 ~ 65536 2 [ # *
BA PGB | e 414
TIM6 - T 1~ 65536 [
16 fir # Iy f v x5
A
TIM13/14 - i 1~ 65536 [
16 i1 it KT 2R H 1/1 -
T A ] E B 2R (TIM 1)

R RPEH R 2R 16 A2t Eds . 4 A HUBOETE DU = A EAN PWM AR 4100
HAMEXARA R AN PWM B th, 3807 A 2 e B AT AT E I 8% o D07 Y
iHIE A U T
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FUA% UL EA

o HLLEL

o FAEPWM GAZEi A oXd 550D

o FJk

BeE R 16 f@E A E R 38, 5 TIM2 2 28 A FE R Dhae. BLE AN 16 A2 PWM
KA, B4R EE 7 (0 ~ 100%).

FERBR T, RS T AR S, R PWM B gk, AT 1) b ik ey 1y
Frdz il B FF 2%

IRZ DyReHr 518 E N 28 AH R, A Es f AR TR, DRl e 4 ) 7 I 4w DLIE e 5
I g R Th e 5 O I 2R U R R A, SR A [RID B R D RE

32 FriEH e it 28 (TIM2)

PN E T 1A EEAT A E N A (TIM2) o EREA —A 32 AL E 3)
I BN KA . — AN 16 AL TR SR A 4 AN BOLHEIE, AEANEE AT
Fa AR H e . PWM R koo 0

FH A ER 28 (TIM6)
FEARER ZRIET—A 16 AL T LA AT Mas Al — 16 A H sh B3 Es A
%, AT P RAMESERFEUE R ThEE,  THEES B B R T A g - A 2

EHAER 8 (TIM13/14)

AR I 55T — AN 16 A0 AT S g T2 AT 8 A — A 16 17 [ 2 5 8 3T S 4
B BRI B R TR AR A 2. TIM13/14 HAT 2R IR, dnd N Thas (O &4
ME SRR TE R PREE), M Iise(PWM it LLEd H 55).

MWAILE 1) (IWDG)
MSTIF I RIET —A 12 SLR it Eoes A/ —A> 8 AL sies, e h— DN
MO 40KHZ [IHR G SR Bl IXANMRY ST T R Bl w847 T g TAERE
Ao IWDG 1 LUFITE R G 28 17 BN 52 (3 58/ RGEERAE R — AN 1 e I B89 i F A
Jr AL N d i I T A] DARC B RS B B R B T T . AR AR
T, i AT DA R

ARG F e i 8% (SysTick)

XA ER 28R T E R4, W4l — M hruERs T es. B A i
s

o 24N HIBIR TR

o HBhEINEIHE

o i EES A 0 BREFE AR — AN AT B Hb b

o T YRFRI B

2.2.17.3@8H#¥0 GPIO

5/~ GPIO B JI#B TS LU # A B i Gk FRD « SN G Bdrel R
P BEFARANED RN O . 2% GPIO 5| JI#R 5 %7 st il i 2 A& 3L .
EFERBN T, 110 5|4 Ee T DLl — AN e i fEdie, LR EAns
A 11O FAE8
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FUA% UL EA

2.2.18. BRI RI WK 2 USART
USART R P (UART) . [FEBMER . HEd UART CHFAZENTIESE, UART
FE R S A 2 (CTS/RTS ff4E @ skl #7E)

USART % 132 FF DMA #1F, fEFRPPHAT, 85 SPISElERIRTE

2.2.19. B EEES ADC

PR 1 12 SRR e gs (ADC), 10 AMAhEEIE R, AL
R, RREIARES MR, ERHMERT, g3y 2k e i — a2 L
HISREE . ADC X DMA #:4E.

BERE T ThEE o UF 3R H RS v A — BX B AT B i P R EIE, M SR E Sl
TOE R, A A .

HERT 28 (TIMX) P AT, T RLAr R3] ADC Hifi &4, 7IECE ADC #4i
54 FED,

B
R AR AR P AR AN E AR L, AR AR ATE SRS ADC 1 A\ JEIE b

2.2.20. FEHI LB 25 COMP
FEEL R 2 AN S, ATBST AR, BT S S A A . COMP AT AT 2 R
fe, I

o G 5 R K DD RE A AR B 4

o CEFFEEHITNAE, TR PWM FF o B )= AR Y HE gt R )

o SERERHIH I PWM FHLE A, 2 RRIZ I r g o e

o ANLLIRARA AIE TR

o NFSLLELHE 8-bit CRV AJ 3L VDD B P F vk i JT 1) 40 s FL R A

o T YmARIR I LK

o T LASZHLE DI A 1) D) e

o AIYRFEIEHE R ThHE

o i H v BT DAEE E [A) B —AN/O Ui B AN e BSR4 N\ o, AT DU R AR S
EHENE O
OCref_clr 4 GZF AR RIES]D

AT SEHLERE PWM ST 1 41 4 4

2.2.21. BEBKE OPAMP
A R B ANE BRSNS BRSNS R B 110, @itk
LIS ADC , L skl . SR A .

I/0

gl

2.2.22. BATHIAA (SWD)
P Arm FRAERTFIZE R TR IR T (SW-DP).
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SHE SO ke

3. Bl XKRERIIGEE

3.1. B4R E

Pas |}

PAT

PBO

PB1 [}

pe2 |

PAS

PA9

(2] [=] sl © o
2 2 2 2 ¢ 8 ¢
[+ ™ o o = I - I
WEWEWEWEY
R - A
~ ™~ ~ ~ ~ ~ ~

/. 21{ | o2
20{_| vor
19{ | vss
1s{__| PorD
QFN28 s
Exposed Pad 1?-,_....,:
16| v

15{___| Loosv

E \m

PATONRST | 1o

[TCL

vE: QFN 3 3E 3 75 F2

5 QFN28 5| jlI 4> #i
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S1E U B R TRE

PAT
PBO

PB1

PB2

PAS

PA9

PA12
PAT1
PA10/NRST
PAT3
PA14

VSs
LDO5Y
VIN

—

TSSOP28

W =~ o = W M

10000000000 00]

—
£

28
27
26
25
24
23
22
21
20
19
18
17
16
15

JUuouuuoouih

PAG
PAS
PA4
PA3
PA2
PA1
VDD
HO3
LO3
HO2
LO2
HO1
LO1
PGND

6 TSSOP28 3| 4> 4ii
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S1E U B R TRE

R 5 GIHE X

3.2. 5BIfHeNE

Gl P

TSSOP28

QFN28

SA R

KA

(6]

I/0

@)

FEIhRe

WIEKE R ThRE

FEnThae

PA7

110

TC

PA7

TIM2_CH2
TIM14_CH1
MCO
USART1_nCTS

COMP2_INM[1}/COMP1_INM[1]
OPA1_IN-

PBO

110

TC

PBO

TIM2_CH3
TIM13_CH1
USART1 nRTS

ADC_IN5
COMP2_INP[0J/COMP1_INP[3]
OPAL OUT

PB1

I/10

TC

PB1

TIM2_CH4
TIM14_CH1
USART1_RX
USARTL TX

ADC_IN6
COMP2_INM[2]

PB2

/10

TC

PB2

TIM2_CH3
TIM13_CH1
TIM1_BKIN7

USART1_SCLK

ADC_IN7
COMP2_INP[1]

PA8

/10

TC

PA8

TIM2_CH2
TIM14_CH1
MCO
USART1_TX

ADC_IN8
COMP2_INP[2]/COMP1_INM[2]

PA9

/10

TC

PA9

TIM2_CH1
TIM13_CH1
USARTL RX

ADC_IN9
COMPZ_INP[3]

PA12

/10

TC

PA12

TIM2_ETR
TIM1_BKIN1
TIM14_CH1
USART1_RX

ADC_TRIG_O
COMP2_OUT

PAll

/10

TC

PAll

TIM2_ETR
ADC_TRIG_O
TIML_ETR
TIM13_CH1
USARTL_TX
TIM2_CH1
COMP1_OUT

10

PA10/NRST

/0

TC

PA10

10

11

PA13

/10

TC

PA13

SWDIO
TIM13_CH1
USART1_SCLK
USARTL_RX
COMP1_OUT

11

12

PAl14

/10

TC

PAl14

SWDCLK
TIM14_CH1
USARTL nRTS
USARTL_TX
COMP2_OUT

13

PA15

/10

TC

PA15

TIML_CH4N
TIM1_CH3
TIM1_CH4

TIML_CHIN
TIML_CH1

TIM1_CH3N

TIM13_CH1

TIM14_CH1

14

PB3

110

TC

PB3

TIML_CH4
TIM1_CH2
TIM1_CH1
TIM1_CH2N
TIM1_CHIN
TIM1_BKIN2
TIM1_CH3N
TIML_CH3
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S1E U B R TRE

B] B4 " 'éf;
5| 4R ;%1) FIhRE | RS HTIRE M inzhee
TSSOP28 QFN28 z
12 19 VSS 1/10 TC VSS - -
13 15 LDO5V - - LDO5V - -
14 16 VIN VIN
15 18 PGND PGND
16 17 LO1 LO1
17 20 HO1 HO1
18 21 LO2 LO2
19 22 HO2 HO2
20 23 LO3 LO3
21 24 HO3 HO3
22 25 VDD S - VDD
TIM2_ETR
TIM13_CH1
23 9 PA1l 1/10 TC PA1l TIM2_CH2 ADC_INO
USARTL_TX
COMP1_OUT
TIM2_ETR
TIM14_CH1
TIM1_ETR
24 8 PA2 1/0 TC PA2 TIM1_BKIN5S ADC_IN1
USART1_RX
COMP2 OUT
e
25 26 PA3 1/10 TC PA3 USARTl_ nCTS COMP1_INP[O]
S OPA2_IN+
TIM2_CH2 ADC_IN3
26 27 PA4 o | Tc | Pa4 TIM14_CH1 COMP1_INM[O)/COMP2_INM[O]
USARTL nRTS OPA2_IN-
Tz
27 28 PA5 1/10 TC PA5 — COMP1_INP[1]
TIML_ETR OPA2 OUT
TIM1_BKING —
TIM2 CH1
= COMP1_INP[2]
28 1 PAG6 1/10 TC PAG6 TIM13_CH1 OPAL IN+

Li=%AN, O=%itt, S=HJ§, Hiz=mM
2.TC: #5110, HiAN{E 5 AL vDD H &
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S1E U B R TRE

3.3. BEFThEER

* 6 PA Ui 1 DR R AFO-AF7

Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
PAl TIM2_ETR TIM13_CH1 | TIM2_CH2 USARTL_TX | COMP1_OUT
PA2 TIM2_ETR TIM14_CH1 TIM1_ETR | TIM1_BKIN5 | USART1_RX | COMP2_OUT
PA3 TIM2_CH1 TIM13_CH1 USART1_nCTS
PA4 TIM2_CH2 TIM14_CH1 USARTL_nRTS
PA5 TIM2_CH3 TIM14_CH1 TIM1_ETR | TIM1_BKING
PA6 TIM2_CH1 TIM13_CH1
PA7 TIM2_CH2 TIM14_CH1 MCO USART1_nCTS
PA8 TIM2_CH2 TIM14_CH1 MCO USARTL_TX
PA9 TIM2_CH1 TIM13_CH1 USARTL_RX
PALO/NRST -
PA11 TIM2_ETR |ADC_TRIG_O| TIM1_ETR | TIM13_CH1 USARTL TX | TIM2_CH1 | COMP1_OUT
PA12 TIM2_ETR TIM1_BKINL | TIM14_CH1 USARTL_RX | ADC_TRIG_O | COMP2_OUT
PA13 SWDIO TIM13_CH1 USARTL_SCLK| USART1_RX | COMP1_OUT
PAl4 SWDCLK TIM14_CH1 USARTL_nRTS| USART1_TX | COMP2_OUT
PA15 TIML_CH4N | TIM1_CH3 | TIM1_CH4 | TIM1_CHIN | TIM1_CH1 | TIM1_CH3N | TIM13_CH1 | TIM14 CH1
7 PB i I IRER ] AFO-AF7
Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
USARTL n
PBO TIM2_CH3 TIM13_CH1 RTS
PB1 TIM2_CH4 TIM14_CH1 USARTL R | USART1_
- — X X
PB2 TIM2_CH3 TIM13_CH1 TIM1_BKIN7 USACFIQ_E—S
PB3 TIM1_CH4 | TIM1_CH2 TIML_CH1 | TIML_CH2N | TIML1_CHIN | TIM1_BKIN2 | TIM1_CH3N | TIM1_CH3
#* 8 L AEAR 10 0
INPO INP1 INP2 INP3 INMO INM1 INM2 ouT
COMP1 PA3 PA5 PAG PBO PA4 PA7 PA8 PAL/PA11/PA13
COMP2 PBO PB2 PA8 PA9 PA4 PA7 PB1 PA2/PA12/PAL4
FOOPMlifR IO
INP INM ouT
oP1 PAG PA7 PBO
oP2 PA3 PA4 PAS
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5| R H D RE
% 10 GateDriver 3| i1t B

5| HIgRtS
5 AR 5| BIThER
TSSOP28 QFN28

5V LDO #id, f45E0 VDD R 5V R, ik uF
13 15 LDO5V 0.1uF &.2%] GND.
14 16 VIN HREA, TiElE luF B5E GND
15 18 PGND Gate Driver #§ GND
16 17 LO1 WK THEEH 1, E@AXNKE PB7
17 20 HO1 R EAEE L 1, HAXNKE PB8
18 21 LO2 R THER L 2, HMAXNRKE PB5
19 22 HO2 WRIEIEE A _ A ERL 2, RAXKE PB6
20 23 LO3 MR IRzhER M TS 3, HEAXKE PBY
21 24 HO3 Wik IRzhEE A EF S 3, HEAXNNE PB4

3.4. ThREE SN S % Ek
VIN[L.I_pm;.’SBV]
[]

l_ L ]

PAT VDD L': HO1 %

LDOSV
PBO U

PB1 s P HiNi
Lo
PB2 m — | LM

PAB =

PBE b [ HN2
PAY HO2
Cortex-MO0
PA12 32KB Flash bl p— Pradsiver —a v
v 4KB SRAM
60MHz =7 I — Y o2
PA10
PBS —————————1 LIN3

PA13 =

PA14 b FoND HO3 _—@

LO3

2|2
2| |2
I»—J ia— l

B 7 DhREAE R 5 25 L
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A

LS,

T

4.1. MWREMH

ErRARFE AU, B AR LA VSS g HE .

4.1.1. AFHERE
T 5| RS o 1) 7R TR

Kl 8 5l ok

4.1.2. 5% NBEE
BI04 ELTE [ 5 R T L

Kl 9 5l B HL I ]

4.1.3. ftHF R Power Supply
it 2R T FE.
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voD
VDD i
[ ] L e
i GEHTe)
i 110 e
100nF —L v L ]
+1 % 4.7uF mH e A &I%%
VsS E
[1 -
B g

T LoE

(CPU, %% | |

EL BT 77 fik
v

10 TR

4.1.4. HRHEFENE
BB FRL T R 0 ) R T R

211 HEERE

4.2.

Ioo

I: |

11 HHRTHAEN E T &R

xR KBEE

604785

INPESAE _E BT U R L 2 Xt e RAUE (E 23R (R 11, £ 12) e, o
AE2 PR AR AEIBIR . X BG40 B AR SZ R K3, I A RRAE L 2 AF
TEFRThRETERIETC R . BRI TARE OB 2R T 20 S F I T 5

"5

g &/ME wAMH AL
Voo-Vss!! SR AL L -0.3 5.8 v
Vin®@ PR e 5 BN R -0.3 5.8
1. A HHIR Voo AL Vss 51 AR ZE RIS B o VAT A I Bt R 52 b
2. AN RS A AUG AR Vin FVER . A RAVFRIREABRERER, ST,
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HL AR
# 12 WA

Gine) ik e KAE LR
lvop(" it VDD HLJRZE A S R (LN LR +60
lvss (" 23 VSS MR R B Gt H IR -60
| AT = 11O Az 5 JA_E frodan H RE sRL iR +20 A
° (L35 VO A5 _E % th e ik 20
ling cPINy P)3) NRST 5| I #y3 N\ i +5
Shing cpiny @@ | Al ] E N LI +10
1. ERVFRITEEN, FrA 3 ALV R HIVss 5] A GA £ 5 4N FLYE .
2. IEFIIRFATENBT ST BRI RS .
3. M V> Voplif, SFEEREABER: 2 Vin< Ves I, S54RI HL .
4. CHEAFNFINAEEEN BT, Sy B A 25T 1 1\ R I 13\ HEL I (BRI () F 28 %1
2.
4.3.  TAE&%MH
4.3.1. BEHITIE%ML
% 13 A TEEMA
ine] S %A% fe/ME | MUEME | RME AT
frcLk &R AHB b 22 - 60 MHz
fecik1 P E5 APBL it 45 % - 60
Vop TAEHE - 25 5.5 \Y;
Ta PRIE IR - -40 105 C
@ SR - -40 125 C
1. T,=125°C R4t REUE .
4.3.2. _ErEAEER K TESZML
FRAPE NS ERAE R LA TR EH .
2% 14 b i TAE &)
s At e /IME T AE R E <K 2
. Voo b THH ] te 300 50000 N
vop Voo F I 1] t 300 50000
Vit o EH ) FEL 0 mV

Mg AT, AL il
R ES#H Voo B BR LR RE RS o0 G B
AR EHT LB OV TR, ARy b s m EE k.

12 FH ST
4.3.3. RS AL L YR TS AL e
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MR 2 O MR ] AR SRR A PRSI B R A Voo A R R
(EHR
R 15 RSO IR R DR )

we 2 ft R o | B |
PLS[3:0]=0010 ( ETH) 2.4
PLS[3:0]=0010 C FK&#H 2.3
PLS[3:0]=0011 ( FTHI) 2.7
PLS[3:0]=0011 ( F[&#H 26
PLS[3:0]=0100 ( ETH) 3.0
PLS[3:0]=0100 C FF4¥) 2.9
PLS[3:0]=0101 ( FFF¥H) 3.3
A | PLSI[3:01=0101 CFEEHD) 3.2
Vous WA | PLS[3:0]=0110 ( FFH#S) 3.6 v
ST | PLS[3:0]=0110 C FEEH 35
e PLS[3:0]=0111 ( ETH) 3.9
PLS[3:01=0111 (R[4 3.8
PLS[3:0]=1000 ( FFF#H) 4.2
PLS[3:0]=1000 C FF#¥) 4.1
PLS[3:0]=1001 ( ETHID 45
PLS[3:0]=1001 C FK&#H 4.4
PLS[3:0]=1010 ( FFF¥H 4.8
PLS[3:0]=1010 C FK&#H 4.7
Veor LI;%EM - 22 v
Vhyst POR/PDR POJ\IE/?Z@DR - 60 mV
—
T rst1EMPO?) E%E@: - 1.84 ms

1. HmGEEFERH, AP,
2. BAAFENTE: A POR EALEE RN 85— 2 R HARS3AT

43.4. HERISRBHE
T4 5 U M HEE F AR 4 - 22 50 1 (R 48538 B R AT Voo A3k R HL R R

(EhR
%16 WA NS
75 ZH ¥ tis wAME | BAUE | mKME | B4
Vrerint(! WESEHEE Ta=25C 1.14 1.2 1.26 \Y
YiEH S HE R
Tsﬁvrefint Hﬂ‘ , ADC E‘];]‘éﬁé{%?%lﬂ‘ - 11.8 us
i)

1. AW Flash Hulik OxIFFFF7EOQ fik 16 f747fi ADC 25 HESE 3.3V N Verernt KAHE

4.3.5. HLE R

AR 2 R SRR R AT, XSO R AN TIERE. HE
FE. 1O SIS, FE R IR E . TR, 1O IR R . R AR
Ferbpfor B LA AT BAR RS

AT gy A AT R T R T RE N R, AR AEPT — R WA
FL IR 6

B BT R A1 44
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o JITHII VO SIBE AL T A AR, R RS E (Voo B Vss)

o B MM ERAL T R AR,
o Flash 7 #3007 inl B (] 3 F] fucik RIS (0 ~ 30 MHz i 0 MER A, 30

~ B0MHz A1 MRS .

BRARAF S5 o

o FRATIIIRETF R . MIFRIMERT: fucik = froLkie
VE: T84 L Th RE LA INTE 15 B I AP AR 2R - M BT E .

TRAGHSE, RAKIEIE TR ARSI B SER AT Voo £ LS T3

R
R A7 BATAEUT B LR LR T R
o % A i TR @
MY | fow(HZ)O i RE A S e bH T A A s
7 -40C | 25 | 85C | 105°c | -40C | 25°C | 85C | 105°C
BT " 60MHz 844 | 861 | 878 8.80 7.00 7.08 | 7.27 7.35
Bl | L 30MHz 529 | 5.33 | 5.38 5.41 458 4.61 4.67 4.71
loo | T E'ﬂL 15MHz 342 | 341 | 343 3.45 305 | 3.02 | 3.05 3.07 | mA
PRRE gy | 75MHz | 244 | 240 | 241 | 242 | 226 | 220 | 221 | 222
L 40KHz® | 110 | 102 | 1.00 | 101 | 109 | 100 | 098 | 099
1. HCLK #iZ 1 HSI 60MHz 4345153 AHB I,
2. 40KHz Ay LSI B BME N R G BE, e HSI G
18 MR T A 8L 28 H R T R
o % HAE HARE $
3 S }ﬁF freLk(HZ) M {EREFTA Jhik KA FTA Jh ik o
N -40°C | 25°C | 85C | 105°C | -40C | 25°C | 85°C | 105C
AR 60MHz 355 | 352 | 353 3.54 2.31 225 | 225 2.26
R f 30MHz 251 | 246 | 2.46 2.47 1.89 183 | 1.82 1.83
loo | FH Eﬁ 15MHz 1.96 | 1.90 | 1.89 1.90 1.65 158 | 1.57 158 | mA
PRI}y | 75MHz | 169 | 162 | 161 | 161 | 154 | 146 | 145 | 146
L 40KHz? 1.08 | 1.00 | 0.99 1.00 1.08 1.00 0.99 1.00
1. HCLK #i%H HSI 60MHz 434515 5] AHB 4,
2. 40KHz 5y LSI B 8iE N R G, e HSI G0,
F 19 1EHUEE T fr S Y HL R T R
R
Ir‘/\- = %\' %% 7N AN
we | oM Sf 200 T o0 [ esc ioec | H
oo | FALBER T | SOURHEAEHBR, | aa | 10ss | 1113 | 1184 | ua
LR L Voo=3.3V 3311068 | 111.3 | 1184 | p

1. VO RENEHIN

N ESMRTEAE

W B AN LI AE S T2 20 P9 B AN IR IEEE Y, MCU I AR R
o MO S TA AR, FFIERR ST E (Vop BiVss) o

o TSN AL TR IAPIRG
o Sy I L AR SAS

- RMIFTA SR I B

- HIFRE MR B
o IABEREZA Voo R RS TR 13,

* 20 N ESMELRFIALIEFE O
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(el HhEE Rk JAE FAL

GPIOB 0.30

GPIOA 0.31

HWDIV ARB 0.88

DMA 0.86

TIM1 4.65

TIM2 3.72

ADC1 2.98

USART1 1.86

lop TIM14 1.61 UA/MHz

TIM13 1.60

TIM6 APB1 1.29

COMP 0.51

SYSCFG 0.11

DBG 0.05

PWR 0.01

EXTI 0.01

IWDG 0.01

1 fioik = 60MHZ, fapet = fucik, TEANAMR TR 73S R BCNERINE
AT FEAS PR R ) B ]
TR H A e I R) A TE P B HSI R A B AR F

T D B T A A P R 5 0 P R £ v i R A5 58 P A 2 AR =45 31
21 AR D FEA = e ) (1]

5 ZH %A HAE | AL
twusLeep A HIEARASE 20t i RGBS HSI 1.5 uS
twusTtop A RS = e i RGBS HSI 65 uS

4.3.6. PIERETBRIEIFIE

TR RS RO A PRSI AL F R A S I AR K= 152
EE N (HSI) IR 2%
K 22 HSI R4 O
755 SH % AE BOME | BARME | BOKME | S
fHsi LB - 60 MHz
Ta = -40°C~ 105°C 25 25 %
ACChsi | HSIRET 21k = Ta=-10°C~85°C 1.5 1.5 %
Ta=25°C -1 1 %
tsusy | HSI FR3% %8 g shi ] - 61 uS
IDD(HSI) HSI 4k % ¥ DI #E - 145.7 183.2 239.3 uA
1. MGETEEEE, REEPIR.
REAER(LSI) IR 2
# 23 LS| Ry sttt @
=) S %Mt BoME | HAME | BORfE | A
fisi@ ik Ta 76;%“ 20 40 60 KHz
tsuen® LS| f)ﬁiﬁr ;%Ezjjﬂa‘ i 300 us
IooLsny®@ LSI #R¥Z 35 Thit - 0.34 pA
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1. Vop=33V, , BRI
2. HZETFERE, A PR,

4.3.7. TFhEREME
%% 24 Flash 174 ge45 1

= ZH %A BOME | SEUE | BOKME | A
. 16 17 [ gm LA 18] ) 164 s
prog 32 L4 FEm ] 177 H

T (1024 7))

teErASE B I - 5.18 mS

tme B BRI [a] - 50.98 mS

%% 25 Flash 17 fifi % 77 fin MEE PR AR @)

% 26 EMS 5tk

5 e %A BME | B
NEenD 5 IR 2 ik
- Ta=105C | 10
T Yea
DR AR AT Taz 25C 100 Is

1. AR, ATEAF P,

4.3.8. EMC ¥¢ft

FRURE M R AE 72 B 255 VA I R 1247 00K

Iheet: EMS (EBABURM)

MIEAT—ME BB R GEE 1O 3D INER 2 4 LED) I RE S in 1
R RE TR E B4R, LED INERFE /R TERRK 4.

e EFT: 7£ Vpp M Vss il —> 100 pF (K] HL 28t i — AN A8 o i 6 kb - CLE [a) fi
D) BEFEA DR . XN A IEC61000-4-4 Hnifk .

ML RIN T TR T

(R Sy %A BRI
HEMENE— IO B, WiiSEshhgsy | Voo™ 33V Ta=+25C,
VFresp 5L 4 H T AR PR frck = 60MHz. & 2A
IEC61000-4-2
1E Voo Al Vss _Li# i 100pF B HZF Vob= 3.3V, Taz=+25C,
VFEFT 0 S B T B 15 R A ke fuclk = 60MHz. 54 2A
FH R AR PR IEC61000-4-4

DS_MM32SPINO30C_ver1.0 www.mm32mcu.com

BT AT SE 3R A4 DA 3 e B 75 ) 1 R

TEB AT EMC VP RIPEAL, JRTE SRS N FH IR s AT (M) ROZTE R4,
T EMC MRE S P L AL A T B B IR G . BRI, s SR P %o SR AR 54T
EMC flift, FH#t475 EMC A < BAENR.

WA

BRI IR 06 06 P R s, e

o WEBIIRMIRE IR

o EAMHEAL

o REEMUIRMIRR (FEFAFARE)
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WIERT H A%

R W WHIRA CEAMIE LA P T gin ), wT Ll A TAE NRST L5

AN MG T EL

FEEAT ESD BRI, R AR B S R A s B e i b, eI B A
EAERIITT . B o 5 N G LA 1k AR A AT R R

4.3.9. IhRet: EMS (BESSURM)
FETZAREG I (HBM,CDM, LUY), {8 8 W75, e J A7 50 ) ik
DA T 1 B AR T (0 T

% 27 ESD ik
s S5 At 374 BNAE | A
TA=25C, %4
VESD(HBM) FR R R R (AR ESDA/JEDEC JS-001- 3A +6000 \Y;
2017
TA=25C, %4
VESD(CDM) | &#HEEE HLE (0 L i A% 152 28Y) ESDA/JEDEC JS-002- C3 +2000 \Y;
2018
TA=105C, &
ROy et - , +
ILU B HEB2E (Latch-up current) JESD7SE ILA 300 mA

% 28 1/0 FpRHEQ

1. WGEFESR L, AEE PR,
2. ESDHRHERER EEF, AN RIS

4.3.10. GPIO ¥ 38 FH &\ /4 H 4t
BRARKEMIBEIE, FEIN OSBRI E 13 AR R155).

7 CMOS.

BT [ 110 i 182

SPEED S5 %At oME | BEME | RORME | A
ViL BN P LR 3.3V CMOS#i [ - - 0.8 \Y;
ViL BN P 5V CMOSii [ - %:SD \Y
ViH PN RV 3.3V CMOSii [ 2.0 - \Y;
ViH A1\ P L 5V CMOSH# [ ?,‘ZD \Y
Viy | VORIHEREHAR B IR 33V S| os0 v
Vhy 1/ OB ite 2 R ok 2% B AR i 5V (\)/'iD 0.60 \Y
likg IR HIR @ 3.3v -1 1 pA
likg B LR @ 5V -1 - pA
Reu EENREiA Yy gz] i) 3.3V ViN=Vss 50 60 75 kQ
Reu EERREA Yy gz] i) 5V ViN= Vss 50 60 75 kQ
Rep 59T R 2R R 3.3V Vin=Vop 50 60 75 kQ
Rep 99 MR SR 5V Vin= Vop 50 60 75 kQ
Cio /OT| BT HL 2% - - 10 pF

DS_MM32SPINO30C_ver1.0

1. HGEIHESH, AEEP PN,

2. BUSRAEARAD S A Bl B AR, D R AT RE e T B R AE

i HH K3 FELR

GPIO Gl FH % N/ Hi i 1) A ] AW W sl HH 2238 £20mA Bt .

FEF P R, 1O R % H b ZURAIE SR FL A RERE T 4.2 1545 Hh 480 i KATUE
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18-

o JIPAIO i M Vop FIRELHIHLF AT, i EMCU 7EVpp b 3KEU i KIS 4T HLIA,
ANBEHE I & 06} 5 KA E {H Ivop »

o A IO i DRI M Vss L H R, 1 EMCU 7EVss Lt i Kigfs
FL, ASREAE I 48 %] e KA E i lvss o

i EE

BRI, R R A H S EUR S AR FE RN Voo A HLE R AR 13 RO 1F

=153, AR 1O b # 2 3#2 CMOS K.

29 i B R RFEW

g ZH %A1 WA | BAT
VoL iy AR HF [lio|= 6MA, 0.15
VoH fii L v LT Vop=3.3V 3.0
VoL i AR P [lio|= 8mA, 0.21 Vv
VoH o H v P Vpp=3.3V 2.08
VoL K P [lio]=20mA, 0.59
VoH P Vbp=3.3V 2.31

1. HZGEMERH, AEEPRI.

LD T B K S

b N f SRR P R R SCRERE 73 mll AE B 12 AR 30 45t
BRARRF UL, 2RI 10 2 5O (ol P PS5 L R A {3 F L I 7 538 P AR 2 PR 1Y
ARG,

& 30 f N\ AR E @

5 2 A HMAUE | AL
(10)out a0 H TR A S T PR ) CL = 50pF 5.3 ns
(10)out A AR 22 ey P 1 T T VDD=3.3V 5.8 ns

1. 10 KR A 11 e L.
2. BB RIE, AR PR,

90% 10%

B i 3 £ .

BIES0pF  tr (10)out re— e—pi tf (I10)out
[ ! ! !

|
Y T

A\ 4

AR ((tr + t1) < 2/3)T, FF H 525 EE A2 (45 ~ 55%)
4 U CAS0pFIN Ik B BRI

868304

Kl 13 e A\ A2 R RE

4.3.11. NRST 3| e

DS_MM32SPINO30C_ver1.0 www.mm32mcu.com 28/41
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FrRARRE AR, NRIIH KIS HUR A LR Voo i BERF A58 13 56 AF I

=3,
% 31 NRST 5 i@

s S % AF BOME | AME | BORME |
VIL(NRST) NRST % NI HEF HL VDD=3.3V 0.8 \Y
VIH(NRST) NRST #i A\ = HL P LU VDD=3.3V C\)/.ZD \Y
VhysNrsT) | NRST Jifa 25 K5 fid /= #% FUE IR ¥ | VDD=3.3V 0.50 \Y

Reu 9 bR SR Vin= Vss 50 60 75 kQ
VE(NRST) NRST %\ JE & fik v - 0.5 us
VNF(NRST) NRST iy X\ E I ik ik v - 0.7 us

1. HBHHRE, R4,
. N (1) ———
HREREAT IS 2" TV00 " e VoD
Pid AN
V2 \
’ -£100kn ™ Reu
\ (2) .
"1 \\NRST 4 R =R
t * &Y —|:>—>
P | T
[N S — 11
“ J_ I’
N = - ’
SN - ,
A ’
\\\ ",

368560

B 14 Z) NRST 5] B4

1. BEAIWZERN TR ES A
2. FHFAFIE NRST 51 BT AL AEBSE T3 31 8 H K Viinrsn AT, B MCU AEEREIE AL,
4.3.12. TIM ER} 28451k
F 32 TIMX® 458
(i3 S F-Xis 5 /ME SN AL
. ‘ - 1 - trimx
tres(Tim) TE I 28 43 PR I ] T LK
frimxcLk = 60MHZz 16.7 - nS
; CH1 % CH4 ffy5g i - 0 - MHz
= BRI B frimxcLk = 60MHZz - 30
ResTim SE 48 3 PR - - 16/32 (DA
16 7 T HUEL ] - 1 65536 trimxcLK
tcouNTER 141
7 frimxck = 60MHz | 0.0167 1092.3 uS
16 A H AR i AT - - 65536 trimxcLk
tMAX_COUNT ReTH BRI
(TIM_PSC #J i) frimxcLk = 60MHz 71.6 S
tmMAX_IN TIM 5 = 3 AR freLk = 60MHz 60 MHz

1

M B IE, AR il

DS_MM32SPINO30C_ver1.0
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4.3.13. @580

USART $5t4
BRAERF AU, R 32 FIH IS ER A AR IE, froikx A AN Voo i HLHL R FF A
x 13 WA=,
F 33 USART R4 @
T S ¥ Ya 5/ ME e NAE LR
FA - 7.5
c ) AR o
fsck1/te(sck) SPI i iR TR - -5 MHz
trsck) SPI i B[] fiEkH%: C=15pF - 6 ns
tiisck) SPI B BT B[R] i HE%: C=15pF - 6 nS
tw(sckH)(! SCK EE‘T;S%E@N - tescky2-6 | tesckyzt 6 | nS
tw(sexL)(” SCK EET;?%E@N - to(sckye- 6 | tesckyzt 6 nS
FH#H, frck = 60MHz,
tsuqvy(!) " o NI A= 8, i 5 - S
(M) B g 1l T35 ?i&ﬁ i T AR n
tsu(sn(” MR 5 - nS
FH#EH, frck = 60MHz,
thomn™ ‘ IR ERE=8, wEEAE 5 - S
h(Mi) K AR 1] T35 ?i&ﬁ i JH AR n
trsn™ MR 5 - nS
tvmo)(1) F i s A RO (] EX WL di Uiy =) - 10 nS
twso)1) H i A O [a] M (e 2 J5) - 26 nS
1. HZGATMEE, AEEFFIER.
2. F/MEFRRIRS BN ], B KA R IR SRS EE B B R ]
3. /MBS R P RN ], B R AE AR R AR 4R B T i S 1R KR ]
34— toisck) ——» .
= [cPHA=0 \ / | |
g|cPoL=o : ‘ N
o= (SCKH) | | ! I
S |CPHA=0 _ twsoky || i X
@ |cPoL=1 y / / \
| | tV(SO){l—N: — ) — tr(sCK)
| | _ I ti(sck)
OUTPUT \ | MsBOUT 4 BITEOUT X LSB OUT }_
tsu(s)—+- ‘
VAT s 7 \
()()(M >< | MSBIN )} BITIIN o s O
INPUT ! VVAVAA A

— thish —

15 USART [A)5 1% i 7

DS_MM32SPINO30C_
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% 34 ADC Bt

4.3.14. ADC J§%

FrRARRE AU, N RIS EURME AT Gl TR AR P RS . froike HESAN
Voo it HL LTI A5 2

e ZH %A BUME | LAY BORKE A
Voo RN - 25 55 \Y
fapc ADC B &f iR Vop=2.5V 15 MHz
v 12bits; Vop=
fs KFEE R 2 5V 1 MHz
12bits;
fre | AMEMERHIE® | faoc=15MHz ! MAz
12bits 15 1/fapc
VAN H 3 H s Y Vpp=2.5V 0 VDD \Y
RAIN AR N BEPT - JURTH 25 kQ
Rabc SKAETF S HBH - 1.5 kQ
Choe Wﬁﬁmﬁjﬂ%% i 5 oF
FHAY
tsTas b Ha B[] - 10 uS
o | VBRER : 512 | 1/faoc
S
e > 5
tar i O ik A B A 512 Vaoc
S
IV fapc=15MH 0.167 16.03 S
ts SR ] ADC z E
- 1/fapc
S ) 12bits;
RO - 1 16.87 S
toonv CtufEsppent | faoc=15MHz H
[a]) 12bits 1/fac
12bits;
ENOB B RAE VDD=3.3V; 10.9 bit
fanc=15MHz

B RIE, AR Tl
XA, AR ZE FN_E—ANEIR 1/ fapco

BMAMZTFIR

ER AR T HE BRSNS, HARREATLNT 1/4LSB. Hfin=12 (&

Ts

Ryn< —R
AN fapc*CapcXIN(27+2) ape

N 12 A EEERD) AR fapc = 15MHZ Il & 45 .

2 35 fanc=15MHz® B f) i K Rain

Ts (EHD ts (US) K Ran (kQ)
2.5 0.167 1.9
3.5 0.233 3.3
4.5 0.300 4.7
55 0.367 6.1
6.5 0.433 7.4
7.5 0.500 8.8
8.5 0.567 10.2
145 0.967 184
29.5 1.967 39.0
42.5 2.833 56.9
56.5 3.767 76.1
72.5 4.833 98.1
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16 1§ ADC L2 [ 32 &)

1. AKX Rans Raoc fl Canc HIHUH, S W3 34,
2. Cparasitic %7~ PCB(5 /541 PCB A3 J&) i i AH ) SR AL 274 2y (K& TpF). %KM Cparasitic
BB AR IR S, AR IPER IS fapco

PCB ¥t 2l

RS 2SR L AUZ I T B, B9 10 nF A DU BN B, ENINMIZR AT

REHLEEIL MCU 7.

DS_MM32SPINO30C_ver1.0
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Ts (FHD ts (uS) K Ran (kQ)
240.5 16.033 328.9
1. HEHHRE, AEEPIR.
% 36 ADC H&S% W@

5 S5 A HRE AL
ET LRI -6/+7
EO % iR 22 fecLk1 = 60MHz, -4.8/+6
EG WA R fapc = 15MHz, Ran<0.1kQ, -1.2/+5.8 LSB
ED | t/rditkinz Vop= 3.3V, Ta=25°C -0.911.5
EL B R -4/+4.2

1. ADCfEESKIANENHERKR: T8 AT A bR B S N e, ORI & R

FHLPRAR 5 — BN 51 L IEFE BT IR AAS B . IR RSP AE I A N IR A AR AU 51 R L,
(55 Hh 2z 18] 88— H R A .
2. HZAEVHEEE, AEA IR,
KAEFNRFFADCH: 438
RaiN® Rapc® -
VIVV?AV !VA;‘ A I N X[] VAVAVAYAVAVAVA 1 2 41 [}
Lz
Cparasitic?
VAIN — —
‘ Capc®
FAHERE
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Vop
1] Voo
1uF//10nF
T ] Vss

B 17 L AN 225 AR AR A B

4.3.15. BEA RSB
F 37 WAL IR @

5 ZH e/ ME LAY =N AL
Vsense A% T EE .
(1 4
i N 5 ¢
Avg_Slope™" TR -3.89 mV/°C
Vas() 1E 25°CH L E 1.289 \%
tsTarT® 7 ST ] 1 uS
M AR R, ADC
(2)
tS_temp ;{%ﬁé Hﬂ‘ IEU 11.8 }JS

HHZR A PG ORAE, ATEA il

T ORIE, AEAE =i,

HEEAR: Tsensor =25+(ADCvalue*vdd-offset*3300)/(4096*Avg_Slope), offset i3k Ox1FFFF7F6 i
12 i

4.3.16. HLB 284
% 38 LLA L

B3N o
5 ZH FHMIE | R/AME HTUY I ON| LR DA
Vin LIPNGENES 0.6 - Vop -1 v
OO(%JF;;%), - 0 - mvV
01(%3‘3;;2, 15 22 43 mv
thysT Pl Oﬁ%ﬁ; 13 15 23 mv
10%%@’ 32 45 92 mv
1%%;@ 25.2 32 46.7 mv
11%@ 55 85 182 mv
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LA et
5 S5 Al E B/ ME HARE NE EE=R vy
11(B ),
L 25.5 60 83.9 mV
VoFFSET I - +/-6 +/-10.4 mV
00 (&EIh
%) 3.7 10.7 43 ns
Olz(;':lljj 10.5 34.9 83 ns
tDELAY ALFEIE RSO 0 (&
13.8 49 114 ns
)
11 (FRARIH
%) 22.2 86 194.5 ns
00 (&Ih
%) 6.5 45 205.4 UA
01 (FhIh
| TR i %) 3.3 217 813 uA
K 1 10 (f£3h
%) 2.6 15.3 59.6 uA
11 (HAEh
%) 1.7 8.8 35.3 UA
1. HrHH#0EE 50% 55BN R R 2 .
4.3.17. IBEH BRI
* 39 BHRBUKA RN
5 2 A mME | AME | &KE AL
Vop L HL R - 2.5 55 \Y
VoFFseT N B R IR ?Ej\j -6 - 6 mV
1/2 * Vb
IRZ IR (E
lLoaD IRB HL I t)(Voo=5V 15 mA
VOuUT=1V)
CLoaD ZEROSiE= - 30 pF
CMRR FRE IS L - 80 dB
PSRR FEJE P e - 80 dB
GBW T & iy B A - 12 MHz
SR JEIEZR - 7 Vlus
GOL IR 25 - 90 110 120 dB
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R IR B 25

5.1.  TAe%fM
F 40 Gate driver 455t g K A€ 1l
#s Eiiba B/ME BAE iz
Vvin BEZL B RS LR -0.3 45
VHinNg,2,3 e 42 o1 it o N FL -0.3 Vipo v
ViN2,3 A 25 o1 v B N FEL R -0.3 Vibo
Vinp1,2 OP 1E¥ifi A\ -0.3 Vo
Vinng,2 OP ¥4\ -0.3 Vibo
Timax 4l -40 150 C
Tete RS -60 150
ESD HBM +2000 v
CDM +1000
% 41 Gate driver #E#E T/
"5 Eiipa w/ME BAE L
Vvin BRI 5 H 7 36
Vioo 5V LDO #ith FL & 4.5 5.5
VHinNg,2,3 v 42 o1 i o N FEL 0 Vibo
Vuni23 AR i v i N FEL 0 Vipo v
VHo1,2,3 MRS SR ) 2 b A7 i H Vuin - 12 36
Vio1,2,3 AR BX B 3 MR i 0 12
Vao1,2 OP it 0 Vibo
Vine1,2 OP IE¥m# N 0 Vipo
Vinng,2 OP ik A\ 0 Vipo
Tj Eaping -40 125 C
1) HNHT 24v BYLRSE, HEEEH 85°C, HiHHSME LDO
5.2. HSRHE
% 42 Gate driver B/
e | i | s | gome | mxe | am
Power supply
Vi BRER L A LU 7 36 Vv
lvin FRAS YR IR 500 1000 A
Vuvio R8I RE (Vuin falling) 5.1
\'
VstarTup IR FB B (Vuin rising) 5.5
LDO regulator
lout LDO %t § 77 (Vour >95% Vino) 50 mA
Vbrop 7% H % (lour = 50mA) 0.84 Vv
AVour I (1mA < loyr< 50mA) 0.5 1 %

DS_MM32SPINO30C_ver1.0
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®”E R B/ME WRIE BRE L:<R 74
48 13
Z lﬁ);ﬂ B TV<Vyn<36V 0.1 0.2 %IV
3-phase gate driver
Vi B AR R LR 0.4 Vv
Viu BRSNS LR 1.6
Rinpo DN R VA N ) 9.3 KQ
low e FEL P H R B e LR 300 mA
lou 1 FELST- 4 R B ik e R 300 mA
= B Sh 28 5 Y R PMOS R, g5
] IOUT=20mA, VIN=8V :
PuLLeP (MIBK 3N 224 Lk PMOS HiFHL, 16
IOUT=20mA, VIN=8V a
N DR Bh A4 N S NMOS FEFH., 15
R IOUT=20mA, VIN=8V
POLDONR [ (e i Bk 3 2 2 NMIOS L BEL, 75
IOUT=20mA, VIN=8V :
Vpciamp X Bh AN PMOS 1 Ves S HELE -12 -10 -9
v
VncLamp IRFH AN NMOS F) Vgs EHA T 9 10 12
tor BEIX ) ] 300 500 800
t, B H L e () 70 150
te At T B ] 70 150 "
Ton iy H TR A S () 50 100
Tore AR RE, SR EAE A 160 °C
TotpHys o IR IR i 20 °C
1) BRAEREUH, BN V=24V, C=1000pF,TA=25C
* 43 PWM Hi N RS R
LINX HINX Lox Hox A HUIRES
0 0 GND VIN AME NMOS 1 PMOS 5 5% ]
0 1 GND VIN-10V AME NMOS <[4, PMOS JT 3
1 0 10V VIN AME NMOS JFJ5, PMOS 2% 4]
1 1 GND VIN AE NMOS 1 PMOS 5 5% ]

DS_MM32SPINO30C_ver1.0
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BRI

6.

AW ]

B

T

6.1. # % QFN28

B —=lK D2
; ﬂ! ¢ @ Tece[CIATE
| y JUduduu
BN T — -
> -) —4H<—C
- N E—‘L—
L - ™=
— C_}P_
-, (-
- -
O, SEATING
v \_ PLANE 0000000
[~ [aaaC] TOP VIEW ba| }(—{~$~|ddd®|C|A|B|
DETAIL A SIDEVIEW BOTTOM VIEW
///)‘H\\
! \
| |
\Llephnnnnnoe ‘
o SIDE_VIEW (& ]0.08]
//bbb|C
] 2
o~ <
<=< e
HJ_—EI
N|cee|C T T
DETAIL A

Kl 18 QFN28, 28 JAMIR &1 i 75 1% i 1§ %< 13
1. BRI b ] .

2. R sfrh =K,

DS_MM32SPINO30C_ver1.0 www.mm32mcu.com
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BRI

* 44 QFN28 JUH i
s =K
/ME SR RKME
A 0.70 0.75 0.80
A1 0.00 0.02 0.05
A2 0.50 0.55 0.60
A3 0.203REF
b 0.15 0.20 0.25
3.90 4.00 4.10
E 3.90 4.00 4.10
D2 2.50 2.60 2.70
E2 2.50 2.60 2.70
e 0.30 0.40 0.50
H 0.35REF
K 0.30REF
L 0.35 0.40 0.45
R 0.09REF
aaa 0.10
bbb 0.10
cce 0.08
ddd 0.10
eee 0.10
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% 45 TSSOP28 R~ it

B EZN
br'5
B/AME HAE BAE
A - - 1.20
AL 0.05 - 0.15
A2 0.80 1.00 1.05
A3 0.39 0.44 0.49
b 0.20 - 0.28
bl 0.19 0.22 0.25
c 0.13 - 0.17
cl 0.12 0.13 0.14
9.60 9.70 9.80
E 6.20 6.40 6.60
E1 4.30 4.40 4.50
e 0.65BSC
L 0.45 | 0.60 0.75
L1 1.0REF
0 0° ‘ _ 8°
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