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1. B
1.1.  HER

MM32SPINO8OC #& MindSPIN Ji& T [# =i 1: B& 32 fizizzh#% i MCU, f#f] Cortex®-MO
NN, s TAESUR AL 60MHz, W& 32KB milf7fitay, £145 20 4 GPIO; WEHE
5V fii i) LDO Fa k8% =20 N B M gk zh &8 . S T 1 % 12 AL REHC: e 88
ADC. 2 BB LLEES COMP. 2 Bz HBCK & OPAMP. 1> 32 fLi@HE M 8% 3 1
16 (A ERT 38 1A 16 AL e Rt 4% 1> USART £ O W/E2N UART 5 SPI #

.

AT TR e KSR L O 220V, TAEA SRS H-40°C ~ 105°C F @M. —FiEH
TAERER, TERHRIRAS T30 #ER/E 100uA Zif5 .

A7 AL QFN48 F1 QFN32 3 2 Fhft =, .
XL T IR E , AP S H g E H T 2 RN S A

o FLHLEK B AN 1%
o FHHIHTH

o ki B

o TR R

o WRzbhue

1.2. RN
. WiEZR%

— Arm® Cortex®-M0 32 o7 {2 il 22
= I LAEMZE A5 60MHz
- flfFRREAS (32Bit)
- 2 J#IE DMA
o IR
— ik 32KB (1) Flash FEF 170k 2%
— 15 4KB SRAM
— 3KB [T Flash 7 [a) o] B 12 7 47tk 53 S0 47 1%
o IR A RN LA BE
- 2.5V ~ 5.5V {itH
— L/ E AL (POR/PDR). ] 4 By S5 I 1 2% (PVD)
- WIRGH ) AR 60MHz &% RC R 0%
— 40KHz ¥y LSI
o [RIIFE
- 1FHl(stop) iz, Ih#E 100uA
o 112 SIREEEES RS, 1uS BEHuIA] (Zik 11 AN\ IEIE)
- HASER: 0 ~ Vo
- 10 AMHhERIEIE
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- LRFEAR

- YHZHBIESEA

— SCRERFES AR 73 P 2 il B

- F B FEAE S

- L HR AR

2 ML AR

2 NS FROR A

1/ DMA £, 3t 2 @i

- CFERIAMAEAEE: Timer. ADC. USART
%3k 20 MR 1/O % 1

- FrfA 11O ] LABE 2016 /> &R 6 Hh

- JA i AT N Voo 55

7 N E R AR

- 1/M16 £ 4 388 st e #(TIML), F 4 J8iE PWM B M,
B ST AS AH R A 4= T g

14~32 Azl F I 28 (TIM2), 7 ik 4 AN Al 28 H P
2 N6 fLEEAE I 2H(TIMA3. TIM14), H 1 AN NI 3k /4 ) Ee s
1A 16 ALE R 23(TIMB), 05 i fish

1 AL 1140 8 I 2

1 /™ Systick i #%: 2407 H Ik T £ A
YA

- BATREEE D (SWD)

5V LDO fa & %5

- BINFE R 18V

=20 N B AR IK 5 4 (GATE-DRIVER)
- TAEHE: 7V~200V

— TRFHE UVLO f#47

— 1A/1.2A SINK/SOURCE = A% 4% 5h FL i
— PN 200ns A6 [X ) 50 B

1A AR

- 1 USART £, feX#F UART Al SPI @15
96 izt i E— ID (UID)

K QFN48 Fil QFN32 2%
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FUA% UL EA

2.

®LITWER

AR B

2.1. BEHFE
2.1.1. TR

RS
MM32SPIN08OC MM32SPINOS8OCN
ShEEED
N1F KB 32 32
SRAM KB 4 4
JEH (32 bit) 1 1
SEI 8 YN 3 3
IS 1 1
R USART 1 1
GPIO ¥ 1% 20 17
12 7 ADC e ! !
THIEH 11 11
BIK 2
B
CPU #ii% 60 MHz
TAFHE 7V ~ 18V(Gate Driver, VCC) 7V ~ 18V(Gate Driver, VCC)
TARR -40°C ~ +105°C -40°C ~ +105°C
g QFN48 QFN32
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FA UL

£y MM3z
SPINDBOC
ABCDEF GH
. XZYYUU

1 QFN48 #2522 EpfRif

QFNA48 F 2% — AL T AL &t R 22 B
o H—17: MM32

- REHHT
e 47: SPINO8OC

L)

|
N

e ¥ =47: ABCDEFGH
- BSOS, KA H R RS AR S

o ZEP4T: XZYYWW
- “XZNEAEAR ;. YYWW R H Y, HArYY RoRE, "WWRIRA
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FA UL

22 BN
QFN32 5 24 Fl1 5 74

MM32SPIN

O080CN

ABCDEFGH
o XZYYUWUW

K| 2 QFN32 £ ENfRiR Kl

QFN32 S — AL = &0 22 E:
e —47: MM32SPIN

- RENAE T AL
e 547 080CN

- AT
e ¥ 47: ABCDEFGH

- Trace code + & A S, H “H” RE S RAS
o AT XZYYWW

- “XZ7 NAEFFEEANS,  “YYWW” 4 Datacode, bt “YY” AU H gAY

ALY, “WW?” ARZ [ IS A Hh ) JE
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FUA% UL EA

2.1.3. RGHEHE

HSI
LSl

®
Cortex -M0 DMA 32KB 4KB
(NVIC/SWD)
50MH3 2-ch FLASH SRAM
j ; o
][ ][ N7
M M S S
Bus Matrix
S
N
AHB-APB ﬂ=9 GPIO
APB1 —
7 i) DIV
A N g
EXTI K== ¢ Y SYSCFG Ha— Rrcc
TIML K== Kt N DBG < 7
TIM2 K= K——={ USART1
TIM6 C:{)é(}z:) PWR |«
b
TimM13 K PEK N wbe
o
<C
TiM14  K=—=PI K== comp
ADC1 K== K== ora1
=) oPA2

Power Management
VDD
POR/PDR
PVD

3 AT
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FA UL

2.2.  ThREULEA

2.2.1. HAZFEAH
Arm® Cortex®-MO0 4b P &3 Bl — TR A X Arm ALBESS, B NSEIL MCU )75 2
AL TARA R 6 . 405 I E . BRI RFEIIFE, RN 4t Bk g o 5k
REA S 10 v T ZR G R

AP AN ER Arm 0, BILE S ITA R Arm TR IRE .

2.2.2. BEFHN
MM32SPINO8OC F H 4 ML &5 K], MM FEAFE—4 AHB HBERE, —4> AHB
BT — AR APB 228

2.2.3. THERpE
® 2 fEE SRR
b | KN Hhk
AU A RN 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 A5 X
0x1FEO 0CO00 - Ox1FFF F3FF ~2MB Reserved
0x1FFF F400 - Ox1FFF F7FF 1KB RETFEIX
Ox1FFF F800 - Ox1FFF FOFF 0.5KB Sy ]
0x1FFF FAQO - 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

DS_MM32SPINO8OC_ver0.9
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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_MM32SPINO8OC_ver0.9

2.2.4. WE Flash

N B 32KB+3KB Flash, T 0EF FEiE .

2.25. HE SRAM
M E 4KB SRAM.

2.2.6. BRERMERFEEHE NVIC
A7 B E P AR WS, GRS AL TR 22 N AT B ik T s
A~ Cortex®-MO i WTZR) A1 4 NATgwmAE e .

o EMAM NVIC, REUSIETIRIEIR f v i B Ab 2R
o HhTIAIE N IR ELEEN A

o FUVFHRIIN R AL ER

o AEEERR RIS 2 b

o SCFFHITRARHERL TN AE
o HANRAFALFREIRAS

o hWTREIN AR, TCREHIMELITH

TSR DL g /)N (1 o W7 SiE 5 A3 SR 1 o i B T R

2.2.7. AMERTR TSP 6] 58 EXTI

A BT A ) 2 B 2 AN IR TN 8%, F TR B 10 SR 224k, ki

CIuts 16

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

SEIFR, BRI & H RS CETRY . R EIGANY) « — MRS T AE

BN S Y T IR RS

EXT1 A] DAASI 2 ik 3vb 55 5 /N1 P9 38 AHB 2 20 B 4 & 3 A0 H P A4

2.2.8. BHEFFIES

www.mm32mcu.com
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FUA% UL EA

LSI

GRBBEEF RGN B, ERAE, AN 60 MHz Ik a-(ENERINIT R4
IFBf, JEXT RGN BlEEAT 8 PR ACE., BEJE AT R R R G B ) 23 SC B LR
FRGUE (T RN G Flash Ui i (265456 .

Neh R T, FRHZATOHSE =4 AHB A4k, i APBL Mk rmtsh, Hrfh AHB
v APB 2R (s b i ATk 60 MHz. b 22 48 (st e 40 B s o

¥» IWDG CLK

40KHz

HSI

LS|

HSIDIV

sysclk | AHB Prescaler
1,2,4,8,16

60MHz

HSI
Prescaler8 » HsiD8

LSl

SYSCLK/8

HSID8

Not SLEEPDEEP

FCLK/SCLK
A -
»
To SysTick
EN »
— o L
I—/ GPIO clock To GPIO

enable

T

ahbclk

AHB peripherals To AHB
clock enable eripherals

:

APB1 Prescaler

1,2,4,8,16

(1) ADC prescaler:
bit 14 & 6:4 in ADC_CFG reg, 2~17

ADC clock must not exceed 16MHz

4 I

DS_MM32SPINO8OC_ver0.9

www.mm32mcu.com

APBL peripherals To APB1
clock enable peripherals
pelkl
ADCI1 clock
enable |- |
ADC To ADC1
——D_: Prescaler® |
|
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2.2.9. BEER Boot Modes

TEEFRE, Wit BOOTO 3| I BOOTOSEL 47T LLidk 35 P F 5 Zhss =X A i —
o  MFREFFAEMEIXE 3h

o  MRGFEIX)E BN

o  MEIEFAEX E BN
e MKW SRAM B3

ISP T RGAAMX, Wl HE O (41 USARTL) #H4T ISP 4WfE.

2.2.10. L7 R Power Supply Schemes

e Vpp=25V ~55V: @it Vop 510 /O 51 BIAI A& &t HL. v ADC.
BAY, R A At ptr .

2.2.11. {it e W55 88 Power Supply Supervisors

AFE N T E B AL (POR) / #HLE A, (PDR) HLEE, X HERIAZAALLT TARIR

&, RIERGMEREE 2.5V B T/E; 4 Voo (& T 13E W ERME (Veor/Veor) B, B &%

T BARE .

PN IR — AN AT G R LS R 2% (PVD), & WA Voo Bt HL I 5 M Vevo HLE, 24

Voo T 805 T BIE Vevo B2 A rb iy, o ab #ERR 57 7T DAK 3 515 2 Bk ks )

W N 2. PVD hAEF EE N R T

2.2.12. KA ESE Voltage Regulator
P PR L T R 0 410 R A 0 PR R T P P . P P R R B 5 L

RN T TAEIRES

2.2.13. {&Ih##E A, Low Power Mode
PR SR I FEAR S, W DAE B SRR ThAE . R ) B[R] 22 8] 1A 31 B 4 1T 447

R BRI

fEMEIRME I, CPU fF1E,

FEIZAT

: entangy | X VDD ., | R AN
st AT worst | ORI e | UEE L wmi | e
~ A ‘ AL
WEFI (Wait for AN b
{1l o
A Interrupt) CPU it kl%, it Tfé’;;%
(Sleep . HoAd i} 40 F1 ADC X I R
WFE (Wait for o ] i ax A
Mode) Event) o7 R A WAl SRAM 14
P A
AL i N
. wE (FEANEB T 77 i FERE AT
“ﬁﬁﬁ SLEEPDEEP | 71t o | AT 16V | o | ;ﬁﬁ@ R
Mmef s WEIEE | $iff, IWDG d | [ Eh 8 E % A sy | GPIO KX
WFE; RE-2AN B e
i NI
BEARAT

JiE A sc G CPU 4L, W NVIC. SysTick %173
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FUA% UL EA

EHAER

TELRFE SRAM FIZFf7 388 N AR R AITEGL T, A5 HUBLU AT LA SR ) H B TH FE .
FEAENIBERR, HSIHECH . AT LS T — e B R EXTI 15 5 S0 o i 25 s HLS
A FMafE, EXTIE S0 LLZ 16 /M 1/0 M2 —. PVD % H e i (s 5 .

2.2.14. AR 8% HWDIV
PRI BRI B B TE, S ST S e A2 1 32 R ia . IR
EAE— Lo E S (S AR

2.2.15. B &SRV i $2 5] 28 DMA

RIEHI 2 B ] DMA 1] DLUE FLA7 (% S BIAERE A8 . sk BUTEAE B AR 28 31 80 4 1050
3 f ;. DMA st 38 S0 R BRI Gnh (X (A5 0, 8% 7 b S AL A B ik G X 45 R it
= 1 T o

FASEIE A 1T DMA R, RN AT L i AN K
B ARV R BT A T DL B 2 1

DMA T DL T F B4, W USART. ADC Fl3E FH/E A B R4z ] SE N 2% TIMX.
2.2.16. I ERFE 1M TIM & WDG

FEMEE LANESER S LB ER 2. 3 ANEAER . DN 1AFET g
ZRAN 1A Systick R 48, FAREE 7R gzl e i 48 38 I 28 A0 AR E I A 1

DI
R 4 EN BRI AELLE
SE i AR RA i TEESAYER | HHERE | WA | DMAERER | MIPVLEIEE | TAMa L
LR .
. TIM1 ‘ 1 ~ 65536 2 [il]
ik 660 | i | A f e i
T
\ TIM2 32 fir AR BB ) 6536 2 i . %
e BB | IR 414
TIM6 o gy |1~ 65536 2
16 fir % T £ R H x x
A
TIM13/14 - i 1 ~ 65536 Z [f]
16 fir i KT 2R &l 11 x
R E B AR (TIML)

AR E N AR B 16 A s . 4 A HEBOEIE DL A AN PWM R A G4 AR
HAWEXARA R AN PWM B th, 3807 DA e B R IE A E I 8% o DU AL Y

iHIE A U T
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FUA% UL EA

o FHLLEL

o FAEPWM GAZELH XD

o FAJKIPH

BeE R 16 A e R8s, 5 TIM2 i 2t A FE R ThEE. BLE N 16 A7 PWM
KA, B 4RHEE 7 (0 ~ 100%).

FEPRBECS, THEE T DABAR S, [FIRE PWM far g2k ik, AT DT p X 28 4y
P IT % .

IRZ DR #-5 @ A E I AR A, BB AR [R], DR b v R 428 i) s ) 48 W] LAad i
I g R Th e 5 O I 2R U R R A, SR A [RID B R D RE

32 AL A R E (TIM2)

PR NE T LR ATIER ERNZ (TIM2) o ER#SA—A 32 M E3)
I T E A . — A 16 AL TS SRE AT 4 AN BRAL AT, RN EE A R H
Fa IR H e . PWM Rk b 0

FHAER 28 (TIM6)
FEARER 2RI T — 16 A7 A SER SR T4 A as Al — A 16 A7 B EAEH G HEE 4
%, AT P RAMESERFEUE R ThEE,  THEES B B R T A g - A 2

EHAER A (TIM13/14)

BEAE I BRI HE T — AN 16 £ T S G FE T2 AR AN — A 16 17 F 2 R A AR 4
B BRI B T AR A B . TIM13/14 HAT 2R R, dnd N ThAs (O &4
MNME SRR TE R PREE), Mt Iie(PWM frt . LLEd H 55).

MWSLE 1M (IWDG)
MSTHE TR T—A 12 ALt E s F— A 8 AT o A, & B —A P
ML) A0KHZ IR G #H R Bl o X AMRG ML T 08l s T T A LAERL
o IWDG 7] LLHTE 2R G0 & A v jE I ZALIEA RGEAE N — A H eI 25 8 N2
Jr AL N d i I T A] DARC B RS B B R B T T . AR AR
T, THEES T AR A

RGN EE R 2% (SysTick)

AN ER S8 2T T SEmE RS, Wl Ul— MR s . © AR TR
R

o 24 L[ IR T A

o HBNEIMEIEE

o HUPHEY O B A AR

o T YwFERT BRI

2.2.17. 3 @MH#0 GPIO

A4 GPIO Bl IIF W UL R B B . B EITIR) « BN CGRERS ERE T
B B RSN TIREEE 1. 25 GPIO 5| JI#R-5 %5 sk B0l i 4 F A ¥ 26 F
EFEBEMER T, 11O SIS 5 Th b BT LABRE — AN R R B, DL A S
AN /O HFA788.
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FUA% UL EA

2.2.18. BRI RIPW R 2 USART
USART £ #r#8 (UART) « AR, Hr UART LR EX TS, UART
F RS R I AR R B (CTSIRTS il [ Shy s bl 4E)

USART #: 0 3 # DMA #:1E, RPN, #85 SPIScHEiEEE .

2.2.19. HH 3% ADC

FEERR 1A 12 AL B e ds (ADC), A 10 MMEs@E T, Ay eAszEl
BRSPS MRE SR . AR, AT Ok M — B b
(¥R EEAH E5 4. ADC 323 DMA #:1E.

B 110 Th RE FOVFIF AR v ML — B B A LG I, A AL (S S
B BIER, KA

HUERF S (TIMX) AR, AT LAy HlERE S ADC Bfi k4N, ATECE ADC 44t
B

BEERE
I FEAR AR P R — BRI VAR R B, E N ATEHEE] ADC HOf N\ JEIE L

2.2.20. HRL LB 5% COMP
R 2 AN SR, AT, TS R SR A . COMP AT AT 2 R
fe, I

o HHBHUE SR AR D AR AL AN e 4
o CSEERE EHIZhAE, T B PWM FFJE I )72 AR B HE R R )
o LUER A PWM AHZE G, R JE I F I A o e
o AL A LR
o WEBLLEHE 8-bit CRV A[iE#E Voo o3 P 3L #E HL % (194 H HE
o YRR K
o AT RASEHLE DI A ) D) e
o H[YmAEAHEMIIFE
o Hrthu n] DU E ) B —AM/O i LB N E I A4 A\ B, 0] DUk R AR B4
iR
OCref_clr FHF GZ R A RIES]D
AT SZELE PWM 56 W (4740 22 24

2.2.21. BEBUKE OPAMP
P PR NS BRSNS s NS R B S 110 , it L 10
LIS ADC , L skl . SR A .

2.2.22. BATHREAND (SWD)
PR Arm ARAERT PR Z B AT TR D (SW-DP).
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S1E U B R TRE

3.

51 ke X & B

Te

-— o Ny o 9 o

e g2 228 22 2¢ 8 ¢g

|

© N O b F MmN+ O

- < < Ay < g < g < <
HO'| g T T T T NC
VBT 2 '@ 35 |LO3
NC 3 340 | Lo2
Ne [ 3{ Lo
vee | s 327 |Nne
VDD/LDO5V| 16 —

- QFN48 31 | PGND
vss | 7| 30{ |PB3
_____ N | =1

PAO/BOOTO| 18 | 297 |vss
PAT| 9 Exposed Pad 28" vop
pa2| 10 I eats

,,,,, 11 | ]
PAS | 70| 267 | PAl4
i e~ |
PA4 ;
T m < n (el ~ @ a o — ~ © 25' PA13
R R N NN N R > SN R A
O o T T e T A T S T
L o e 2 = o 9 g N = b
Tz g R QR EFE Tz vss
o o zZ
S
&

5 QFN48 5| {4345
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S1E U B R TRE

£OH
edn
Zsh
cOH
can
LSA
LOH

Lan

w
w
=
U, 2m543_.
€ 59 9 9 &2 & £ &

1 lE m---\\.\ ¥l .......
....... o o e
....... o E ol
....... _ m 0
....... 16T | Q Pkl
....... ; = m
....... 1 0E m Ll i LE _,..
....... e L @ Lo

— (] [an] =t L [4=] [ [==]
(4] = = - =t
S 35 £ 2 2 § &
(] @]
=
c
s £

1SHNI0LYd
6vd
2vd
Zid
L9d
0ad
Lvd

9vd

] 6 QFN32 3| i 4

15/47

www.mm32mcu.com

DS_MM32SPINO8OC_ver0.9



http://www.mm32mcu.com/

S1E U B R TRE

»
3.2. FlfHENE
5 5] e X
31 B 'ég
simpsrs | FE ETNE | WA WA
QFN48 QFN32 f’;
1 31 HO1 - - HO1 - -
2 32 VB1 - - VBL - -
3 ; NC - - NC - -
4 - NC - - NC - -
5 1 vee - - vee . -
6 2 LDOSVADD | - - | LbosvivDD . -
7 Vss - - Vss . -
TIM2_CHL
TIM13_ CH1
8 3 PAO/BOOTO | 10 | TC PAO TIM1_BKIN4 BOOTO
USARTL_SCLK
ADC_TRIG_O
TIM2_ETR
TIM13_ CH1
9 4 PAL o | Tc PAL TIM2_CH2 ADC_INO
USARTL TX
COMP1_OUT
TIM2_ETR
TIM14_CH1
TIM1_ETR
10 5 PA2 o | Tc PA2 TIML BKINS ADC_IN1
USARTL RX
COMP2_OUT
TIM2_CHL ADC_IN2
11 6 PA3 o | TC PA3 TIM13_CH1 COMPZL_INP[0]
USARTL nCTS OPAZ_IN+
TIM2_CH2 ADC_IN3
12 7 PA4 o | Tc PA4 TIM14_CH1 COMP1_INM[0J/ICOMP2_INM[O]
USARTL nRTS OPA2_IN-
TT| :\'>|A124_ Cé:|-ll-|31 ADC_IN4
13 8 PAS o | Tc PAS riMia_CH COMPL_INP[1]
. OPA2 OUT
TIM1 BKING -
14 NC - - NC
TIM2_CH1 COMPL_INP[2]
15 9 PAG Vo | TC PAG TIM13_CH1 OPAL IN+
TIM2_CH2
TIM14_CH1 COMP2_INM[LJ/COMP1_INM[]
16 10 PA7 o | TC PA7 14 < ORAL I,
USARTL nCTS
TIM2_CH3 ADC_IN5
17 11 PBO o | Tc PBO TIM13_CH1 COMP2_INP[0JICOMP1_INP[3]
USARTL nRTS OPAL OUT
TIM2_CH4
TIM14_CH1 ADC_IN6
18 12 PB1 Vo | Tc PB1 USARTL_RX COMP2_INM[2]
USARTL TX
19 13 PB2 o | TC PB2 I SKine COMPZ_INP[1]
USARTL SCLK
TIMZ_CH2
TIM14_CH1 ADC_IN8
20 14 PA8 Vo | TC PA8 MCO COMP2_INP[2}/COMP1L_INM[2]
USARTL TX
TIM2_CHL
21 15 PA9 o | 1c PA9 TIM13_ CH1 coﬁ/l%%_llm[s]
USARTL RX -
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S1E U B R TRE

3| G ” 'ég
ssts | X T | AT W hush e
QFN48 QFN32 f’;
TIM2_ETR
TIM1_BKIN1
TIM14_CH1
22 PA12 1/0 TC PA12 USARTL_RX -
ADC_TRIG_O
COMP2_OUT
TIM2_ETR
ADC_TRIG_O
TIM1_ETR
23 PA11 1/0 TC PA11 TIM13_CH1 -
USART1_TX
TIM2_CH1
COMP1 OUT
24 16 PA10/NRST 1/0 TC PA10 -
SWDIO
TIM13_CH1
25 17 PA13 110 TC PA13 USART1_SCLK -
USART1_RX
COMP1 OUT
SWDCLK
TIM14_CH1
26 18 PA14 1/10 TC PA14 USART1_nRTS -
USARTL_TX
COMP2_OUT
TIM1_CH4N
TIML CH3
TIM1_CH4
TIM1_CHIN
27 19 PA15 1/10 TC PA15 TIML_CH1 -
TIM1_CH3N
TIM13_CH1
TIM14_CH1
28 VDD - VDD - -
29 VSS S - VSS - -
TIML_CH4
TIM1_CH2
TIM1_CH1
TIML_CH2N
30 PB3 1/10 TC PB3 TIM1_CHIN -
TIM1_BKIN2
TIML_CH3N
TIM1 CH3
31 20 PGND - - PGND - -
32 NC - - NC
33 22 LO1 LO1
34 21 LO2 LO2
35 23 LO3 LO3
36 NC - - NC
37 NC - - NC
38 24 VS3 VS3
39 25 HO3 HO3
40 26 VB3 VB3
41 NC - - NC
42 NC - - NC
43 27 VS2 VS2
44 28 HO2 HO2
45 29 VB2 VB2
46 NC - - NC
47 NC - - NC
48 30 VS1 VS1
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SHE SO ke

Ll=%N, O=%HH, S=HF, HZ=mMH
2.TC: #rifE 10, ¥aNES5 B vDD H &
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3.3. EHIMER

# 6 PA i (1 LhEe 5 F AFO-AF7
sze AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAO TIM2_CH1 TIM13_CH1 |TIM1_BKIN4 USART1_SCLK| ADC_TRIG_O
PALl TIM2_ETR TIM13_CH1 TIM2_CH2 USART1_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 USART1_nRTS
PAS5 TIM2_CH3 TIM14_CH1 TIM1_ETR | TIM1_BKIN6
PAG6 TIM2_CH1 TIM13_CH1
PA7 TIM2_CH2 TIM14_CH1 MCO USART1_nCTS
PA8 TIM2_CH2 TIM14_CH1 MCO USART1_TX
PA9 TIM2_CH1 TIM13_CH1 USART1_RX

PA10/NRST -
PA11l TIM2_ETR |ADC_TRIG_O| TIM1_ETR | TIM13_CH1 USART1_TX | TIM2_CH1 | COMP1_OUT
PA12 TIM2_ETR TIM1_BKIN1 | TIM14_CH1 USART1_RX | ADC_TRIG_O | COMP2_OUT
PA13 SWDIO TIM13_CH1 USART1_SCLK| USART1_RX | COMP1_OUT
PA14 SWDCLK TIM14_CH1 USART1_nRTS| USART1_TX | COMP2_OUT
PA15 TIM1_CHA4N TIM1_CH3 TIM1_CH4 TIM1_CHIN | TIM1_CH1 | TIM1_CH3N TIM13_CH1 TIM14_CH1
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5| R H D RE
% 7 PB m D BhAe & | AFO-AF7

Pin

N AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
ame
PBO TIM2_CH3 TIM13_CH1 USQF%L”
PB1 TIM2_CH4 TIM14_CH1 USAF;“—R US@&“—
PB2 TIM2_CH3 TIM13_CH1 TIM1_BKIN7 US'LE:IT_Ll—S
PB3 TIM1_CH4 TIM1_CH2 TIM1_CH1 TIM1_CH2N TIM1_CHIN | TIM1_BKIN2 | TIM1_CH3N | TIM1_CH3
PB4 TIM1_CH3N TIM1_CH3 TIM1_CHIN TIM1_CH1 TIM1_CH2 TIM1_CH4N TIM1_CH4 TIMl,\TCHZ
PB5 TIM1_CH3 TIM1_CH4 TIM1_CHIN TIM1_CH1 TIM1_CH2N TIM1_CH4N TIM1_CH3N | TIM1_CH2
PB6 TIM1_CH2N TIM1_CHIN TIM1_CH3N TIM1_CH4 TIM1_CH3 TIM1_CH2 TIM1_CH1 TIMl,\TCH4
PB7 TIM1_CH2 TIM1_CH2N TIM1_CH4 TIM1_CH3 TIM1_CH3N TIM1_CH1 TIM1_CH1N TIM]"\TCHA'
PB8 TIM1_CHIN TIM1_CH3N TIM1_CHS3 TIM1_CH2 TIM1_CH1 TIM1_BKIN3 TIM13_CH1 TIM]‘,\TCHZ
PB9 TIM1_CH1 TIM1_CH1N TIM1_CH3N TIM1_CH4 TIM1_CH4N TIM1_CH3 TIM14_CH1 TIM1_CH2
F 8 B EH AR 10 O
INPO INP1 INP2 INP3 INMO INM1 INM2 ouT
COMP1 PA3 PAS5 PAG6 PBO PA4 PA7 PAS8 PA1/PA11/PA13
COMP2 PBO PB2 PA8 PA9 PA4 PA7 PB1 PA2/PA12/PA14
# 9 OP fli {1 10 [
INP INM ouT
OP1 PAG6 PA7 PBO
OoP2 PA3 PA4 PA5
3.4. IS HY RS A
% 10 GateDriver 3| i} B
5| gmtg
S[faf | 5IHThRE
QFN48 QFN32
1 31 HO1 Mk pk S Ah &% LA E I 1, FCH A S PBO.
2 32 VB1 MR SR B 7 B 25 s 1.
5 L vee IC A ESIIAIAR IR sh#% Bk . LS IC S LDO
NI 12V %,
ST Ve A . % AN
. , bosvivop | IC P MCU L. iZ5II IC Pyt LDO %t
H 5V L.
7 VSS IC HHbZk .
31 20 PGND GateDriver ) GND
33 22 Lo1 WHEERSh %8 FAFE v 1,  Him A XN 2] PB6.
34 21 LO2 WHEERSh %8 FAFE v 2, Him A XN 2] pBs.
35 23 LO3 W ERSh %8 FAFE frH 3, A AT N2 PB4
38 24 VS3 TR A7) $e v 1 B AT A 3
39 25 HO3 Wk Ik sh g8 A st 3, Hi XM E] PB7,
40 26 VB3 WA SR B 75 B 25 R 3.
43 27 VS2 Ty 2R A7) H0e v B 0 LB AE T A 2.
44 28 HO2 WK IR 28 LA E L 2, HE AR N2 pes.
45 29 VB2 MR SR B 7% B 25 R 2.
48 30 vsi Dy E ) He B B AR S 1
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SHE SO ke

PA11

PA12

PA13
PA14

PA15

PB3

PAO

PA1

PA2

PA3

PA4

PA5

PA6

PA7

PBO

PB2

PA8

PA9

=Y
35. DRiEERSNHSEBRK
BGR 5V LDO
UVLO & POR
UVLO
PBY [} HIN1 - 'I_/\[
Dead Time &
Control Logic LEVEL
| LINT SHIFTER L
PB6 I $
vss [ ]
Cortex-MO
32KB Flash UVLO & POR
4KB RAM VLo
60MHz HIN2
e o l@ SHIFTER
% Dead Time & o
Control Logic
> g
VSS [} T 1
UVLO & POR
UVLO
[ HIN3
T SHIFTER
Dead Time&
PB4 [ LIN3 Control Logic TEVED
é SHIFTER
VSS i

VREG5

VB1

HO1
Vs1
LO1

VB2

HO2
VS2

LO2

VB3

HO3
VS3

LO3
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A

4. LS,

T

4.1.  PREKMH

FrRARAE AU, BT HRARLL VSS i,

4.1.1. HiBBERE
I S| BB RN () 58 2 T R L

296610

B 7 S f 8 % A

4.1.2. S|HNEE
B4  FLUFE (90 7 o T R

8 5l I A\ F s P

4.1.3. HtEEF R Power Supply
BERL BT RoR T N EL.

814593
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VDD

VDD i

(1 HES
fth LEHITe)
A0 mEL

100 nF —— i M
+1 % 4.74F sm o HA ﬁﬁi R

Vss i

[ »!

— T

A

(CPU, %% | |

H AN 17 fik
v

CEERELIVIES

4.1.4. HREFENE
B - B R RS I B R T L

2 11 HERE

4.2.

Ioo

Ii o,

10 ALJRHAERI R TT

HXTBRABUEE

DITE 850k L (0BT SRR AR AR (A (11, R 12) PG, W
A& PR A AR . I B PURGS H RER S IO BRI, I S REWRAE B A 1
TR R TSR . BRI TR RO A T RS I T b

604785

/5 i &/ME LNt AL
Voo-Vss!! M T L L -0.3 5.8 Vv
Vin®@ PR e 5 BN R -0.3 5.8
1. P RHIR Voo AL Vss 51 A £ B RIS o v a B A I Bt R 48 b
2. SRR L AUR AR Vin FITERE . ARAVFIIRKEABRENFER, T2 U TR,

DS_MM32SPINO8OC_ver0.9

www.mm32mcu.com

23/47


http://www.mm32mcu.com/

LSRR
212 B

5 Eiipa S ONE XD
lvop(" 23 VDD HLIFZR RS B (R D +60
lvss (") 23t VSS M ZR s IR (IR LR -60
o AR 17O A ) 51 BA L Pyt E R VA +20 A
AR /O Faz il 51 b ro% H i U -20
Iing piny P®) NRST 5| JHIREA i +5
Shing cpiny @@ | Al ] E N LI +10
1. HERVERFEEN, FTA 3 RIEVe FIEHVss 5| L AUGZ BRI AT I .
2. IERAREFENBTR S TR Bt Ge .
3. V> Voo, &F2AEERENER; 24 Vin< Vss i, &774 R FTENER .
4, HEZANFRAFLEREN BT, Zlinoeny I8 2T TE F N BRI 1\ HELIAE (7 IR D) (26 0

ZA,
4.3. TAE%M

4.3.1. BRHIIEXMS
% 13 i TAEL M

5 ZH % mAME | BRME | KA | A
froLk A AHB b 4R - 60 MHz
fecik1 N B APBL I & i % - 60
Vop TAEH R - 2.5 55 \Y;
Ta IRES IR - -40 105 ‘C
T, SR i - -40 125 C

1. T;=125C A4t KEEH .

4.3.2. LEFMEBEN R T/ERM

TERPG S HORAE — B AR SR A TR
% 14 L AURs ELN ) TAR A0

i) &AE B/ME HAUE KA L

oo Voo L THI ] tr 300 50000 us
Voo R[] t5 300 50000

Vi i LB FRLUE 0 mV

1. HEZRE AR, AL il
R S Voo R F BE LU RO E S 0 G B
AR EHT LB OV OTAR, B fR A EE .

SEENRCEEL e
4.3.3. PIREALA RIRE ISR
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TR IS HGE MRS ] AR SRR A PR SEIR R A Voo At H L TR It
(EHR
R 15 PR AL AR BRI

P 5¥ P BN gy | R

i @ LR
PLS[3:0]=0010 (_EFHIH 2.4
PLS[3:0]=0010 ( FF&#H) 2.3
PLS[3:0]=0011 ( LFH#) 2.7
PLS[3:0]=0011 ( RF&#) 2.6
PLS[3:0]=0100 (_EFHIH 3.0
PLS[3:0]=0100 ( FF&#H) 2.9
PLS[3:0]=0101 (_-FH#H 3.3
g | PLSI3:01=0101 CREEHD 3.2
Vovn BRI | PLS[3:01=0110 (ETFHS 3.6 v
AMHSE | PLS[3:01=0110 CREEMD 3.5
e PLS[3:0]=0111 ( EFH#H 3.9
PLS[3:0]=0111 R 3.8
PLS[3:0]=1000 (_FH#H 4.2
PLS[3:0]=1000 ( FF&#H 4.1
PLS[3:0]=1001 ( LFHE) 45
PLS[3:0]1=1001 ( FF&#H) 4.4
PLS[3:0]=1010 ( FHH 4.8
PLS[3:0]1=1010 C( RF&#H 4.7
Veor L;EM - 22 v
Vhyst POR/PDR POJ\IE/?Z@DR - 60 mV
—
T rst1EMPO®?) E%E@: - 1.84 ms

1. HZEWEEEE, AEARE PR,
2. BALERLEETE: M POR EALBEE /- 8 — 2 M A ARAD AT .

4.3.4. RERZHBEE
TR HH I B MU IR I T AR 2 PR32 91 PR 8535 B R R Voo 1t Pl L It

(EhR
K16 NENSHEBE
(i3 S %A B/ME | BEME | SKME | B
Vrerint(! WESEHEE Ta=25C 1.14 1.2 1.26 \Y
YiEH S HE R
Tsﬁvrefint Hﬂ‘ , ADC E‘];}%ﬁé{%jﬁﬁﬂ‘ - 11.8 us
i)

1. AR Flash il OxIFFFF7EOQ fik 16 f71%fi ADC 2% HJEAE 3.3V NI Vereein KAHE

4.35. BreERARE
R AR Z M S HNR R LA TR, RSO R O TS, R
FE 1O SUARIAEL P ARG E . TAESER. /O MBI E R . FEF Ak
AL B DL AT AR A
AT gy AT A AT BT B ST AET R, #RRAEPUT — B R A A .
R A
EEHIEAL T R AT
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o A0 SIS A AR, FFIERR ST £ (Voo B Vss) o

o FTHKIANEE AL TR APIRES, BRAEFR: BV .
e Flash 77t 5 105 1] i) [A] A 22 3] fuck FIAIE (0 ~ 30 MHz I8 0 MEERF A, 30

~ 60MHz I N1 NSRRI .

o FRATIMINEEH)E . BHBIMEN: fucik = frcikie
VE: 182 TUHLTDRE DA IILE TR BB OR J 2R A HT R

TRAGHENSE, A IEH TAE RS ST A Voo At H R
REH .
F 17 BATHT AL B RV FE
P % ML ] i TR $
ARET ﬁ: froLk(HZ) ™ fHRE AT b % K BT Ak ik f
7 -40°C | 25C | 85C | 105°C | -40°C | 25°C | 85C | 105C
BT " 60MHz 844 | 861 | 878 8.80 7.00 7.08 | 7.27 7.35
Bl | L 30MHz 529 | 533 | 538 5.41 458 4.61 4.67 4.71
loo | T E'HL 15MHz 342 | 341 | 3.43 3.45 3.05 3.02 | 3.05 3.07 | mA
PRRE gy | 75MHz | 244 | 240 | 241 | 242 | 225 | 220 | 221 | 222
L 40KHz® | 110 | 102 | 1.00 | 101 | 109 | 100 | 098 | 099
1. HCLK #i#& i HSI 60MHz 434435 AHB I 4.
2. 40KHz 4 LSI I8 E RN RSt 8h, BEiS HSI P,
R 18 MEARA T A4 3 E R VE FE
p % S SR i
S ﬁ: froLk(HZ) ™ {3 RE BT AT A% S BT Ak ik s
N -40°C | 25°C | 85C | 105°C | -40°C | 25°C | 85C | 105C =
IR, 60MHz 355 | 352 | 3.53 3.54 2.31 225 | 225 2.26
i Z‘] 30MHz 251 | 2.46 | 2.46 247 1.89 1.83 1.82 1.83
loo | FH Eﬁ 15MHz 1.96 | 1.90 | 1.89 1.90 1.65 158 | 1.57 158 | mA
PRSIy | 7.5MHz | 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 #ii# i HSI 60MHz 434514331 AHB B4,
2. 40KHz 4y LS| B E N RSt 8h, BRE HSI k.
19 EHIA T LAY LR VE FE
" HARME .
}r‘/\— = &% %% 7N AN
e ZH %14 20C | 25C | 85C | 105C BT
oo™ | FEVUEAT | SR ENER, 11 1 111 118.4 A
H 4L 4 Voo=3.3V 3311068 | 111.3 | 1184 |
1. O ARE AN -
W EAME B TEFE

B AN I LIV ARSI T2 20 P9 B AN EIRERE Y, MCU I AR R
o JTAMNO ST AR, FFIEER] — S E (Vop BiVss) o

o P MAMEARAL T ORIATIRG
o Sy HIEE R I A AR T ST
- KM SMBLI I B
- FUFE AN
o MEEIRSEAN Vop SR ALESMFSIT R 13 W AR

*® 20 W ESMEATHITIEAE @

BRARRE A B -

s B B HAME LA
lbo GPIOB AHB 0.30 UA/MHz
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(i b B SR e Hpr
GPIOA 0.31
HWDIV 0.88

DMA 0.86
TIM1 4.65
TIM2 3.72
ADC1 2.98
USART1 1.86
TIM14 1.61
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 fiok = 60MHZ, fapet = fucik,  TENAME TR 73S0 R BN BRI

ATl A 2K ) B ]

N PP T ) 7E P B HSI S Y B A 3
JITA PRI 16 2 A PR P 5 L R R B vl P I 77 538 A AR 25 P R A 2

R 21 IR TAEAR R e i A ]

g ZH bt HRUE | B
twusLeep AR R A i Z LG HSI 1.5 uS
twusTop AR s R8N HSI 65 uS

4.3.6. HESET BRI

N H RS B AR TR B TR AN (3t R PR A S AR SR A 2

EE AT (HSI) k%%
% 22 HSI k& deitt @
e S %At oME | BAEME | RKE | $A
fusi AR - 60 MHz
Ta =-40°C~ 105°C -2.5 2.5 %
ACChsi | HSI{R% A 80K5 Ta=-10°C~85°C 15 1.5 %
Ta=25°C -1 1 %
tsunsy | HSI IR 48 BN i) - 61 uS
Ipp(Hs!) HSI Ik 28 ThAE - 145.7 183.2 239.3 pA
1. HZAITHEE S, AEE TR,
RIEAEB(LSI) o
# 23 LS| R a8 @
5 5 %A moME | BUBME | mKE | B
. Ta=-40C~
fLsi@ i 105°C 20 40 60 KHz
tsuwsn® LSI %%rzﬁﬁ A0 - 300 uS
IopLsn@ LSI k% a5 ThkE - 0.34 uA
1. Vop=3.3V, , BRAEHIEH.
2. HZAVHMERE, DAL
4.3.7. fEfESdfetE
F 24 Flash fAfik 28R
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e ZH A oME | BEME | mOKE | A
. 16 P gmFLm a] ) 164 s
prog 32 L FER ] 177 H

T (1024 775 #
teErASE BRI 1] - 5.18 mS
tme B R BRER I (A - 50.98 mS

% 25 Flash f#fif & 77 i MIEE R AR @)

e S8 %A BAME | B

Nenp 5 IR 2 Jitk
. Ta=105C 10

T Years
oR HAR A7 Ta=25C 100

1. HEEAEWEE, AEA .

4.3.8. EMC ¥t

BB TN 2 77 i 1 25 A VA R R HEAT IR 1 -

Iheett EMS (HBEBURTE)

EAT MR R R GRS 1O 3 TNHR 2 AN LED) , JRRE S it 1
Tl TP BB A R, LED ISR T AR 072 4

e EFT: f£ Vpp Al Vss Liliid— 100 pF B 25 in— ANl 25 B K i ko B OB fap
D) BHEFEA DR . XN A IEC61000-4-4 Hxifk .

MARSE R TR
& 26 EMS Fitk
G 2 e T
HMEME— /O I, M Sshasss | Voo=3.3V, Ta= +2§ C,
Vreso 21 B R freik = 60MHz. 4 2A
IEC61000-4-2
£E Voo £l Vss Ll 100pF #HL%F | Vpp=3.3V, Ta=+257C,
Veerr | BMIOSECIERHEMBFERIE | fuc= 60MHz. K4 oA
I PR - IEC61000-4-4

BEVH AT FE IR A DAEE S e P ] R

FERHF AT EMC [PPAEANIRAL, A SR A A BE R AT (0 RO
&f () EMC PERE S P S A BB B3 DI R . DRI, ORI X A ST
EMC fltfk, IE1T5 EMC A RAAUEINE .

BiEEW

BAF A b R R B R R, e

o WBIARIRE IS

o EAHMNNEAL

o CREHUEWRIS (A AR

IERT B IR %

R2 W MR R CEAMOR LR P T s s ), WALl AN AL NRST E5]
AN MG E

TEREAT ESD MRS, o DAAEEE H S A SR 0 f s B N AE S b, 2R ) = 4
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ENAERIITT, B o3 75 N g AR 1k & AR AN AT R R

4.3.9. ThRet: EMS (EASEURM)
FET =ANAE BN (HBM,CDM, LU), AR REE B &E 7%, s A7 5 FE K
DA E B 00 L ACRRUER A 7 T (R 1

27 ESD ¥tk

%A 33 NE | AL
TA=25C, #&&
ESDA/JEDEC JS-001-
2017
TA=25C, #&&
ESDA/JEDEC JS-002-
2018
TA=105C, &
JESD78E

e ZH

VESD(HBM) ER R R R (AR 3A +6000

VESD(CDM) | # el i LR (F2 HL i 4 7Y C3 +2000

ILU EAH415 (Latch-up current) LA +300 mA

1. ZRE AR, AL il
2. ESDHRHMAENEIRESR, A RIS .

4.3.10. GPIO ¥ 8 FH %\ /i B 4 ik
AR, FRIVENSEHESER 13 @ TE4MM&ENESS. E
#J 11O i D # 2 3 2 CMOS.

£ 28 1/0 WA

SPEED ZH A BoME | AUE | BORME | A
Vi AR LR 3.3V CMOSIii [ - - 0.8 \Y;
*
ViL S AR HLE 5V CMOS3#i [ - - %; \Y;
ViH S N T HUE 3.3VCMOSH#iH | 2.0 - - Vv
*
Vi1 PN RV 5V CMOS3#i [ %; - Vv
*
Vhy 1/ OBHIie 2 4 ok i 2% B 3R i 3.3v %; 0.50 \Y
*
Viy | OMBIHER b i hz 5% vo F AR 5V (\’/iD 0.60 v
likg M IR @ 3.3v -1 - 1 LA
likg PN R 5V -1 - 1 pA
Reu g9 bR SR 3.3V ViN=Vss 50 60 75 kQ
Reu g9 bR SR 5V ViN= Vss 50 60 75 kQ
Rep 9 NP SR 3.3V Vin= Voo 50 60 75 kQ
Rep 59 MR SR 5V Vin= Vop 50 60 75 kQ
Cio 1/O5| I HLAs - - - 10 pF

1. HGEHESE, AEEP P,
2. WRAEARAD S A Bl B AR, DU R IR T RE T OB

S X B R
GPIO &% A/ E) w7 AR eid B 235 +20mA HL.

FEF P R, 1O BT H b ZURAIE SR FL A RE R 4.2 545 H 480 i R ATUE
fH:

o JTENO % O M Vpp FIREUH AT, I EMCU #EVop | 3REL) & Kz 47 HLL
e 48 06} B KA E 1E Ivop

o FTANO i LRI M Vss Ly LA, 1 EMCU 7EVss it i KigqT
HLIR, ASREER 4] i KATE (E Ivsso

HHBEE

DS_MM32SPINO8OC_ver0.9 29/47

www.mm32mcu.com



http://www.mm32mcu.com/

FrRARE AU, RV K S HR A TR A Voo it HRERF &8 13 K& AF
MEARR]. FrAF /O i 1 #R 2 He A CMOS 1.

# 29 fiyth B RO

e SH lin WAE | A
VoL i I lio]= 6MA, 0.15
VoH i L e HELP Vop=3.3V 3.0
VoL i I [lio|= 8mA, 0.21 v
Von o Y Vop=3.3V 2.98
VoL AP [lio|=20mA, 0.59
Von ot P Vop=3.3V 2.31

1. HEGAVEMEH, AEA R,

A0\ B H ST AR

i Nt AZ AU T O SOREUEL 7 I AE 1] 12 Ak 30 45t .
ERARRE AT, TR K S HOR AR AR EEAN L ol i B 53 ) AR 2P E R
R C

2 30 N A SRR @

55 i A HIUE =K 2
tigoout o B v A AR RSP I T BN ] CL = 50pF 5.3 ns
triojout A HA AR 22 v P R T VDD=3.3V 5.8 ns

1. 10 KAt 11 e L.
2. HHRIE, AR T

90% 10%

G At $2

BAES0pF e (10)out [e—p e—»i tf (I0)out
[ ! ! :

L T >

W ((tr + 1) <2/3)T, JfH 525 L2 (45 ~ 55%)
2 SR AS0pFIN , ik BB K (AR

868304

1 12 48 N Hg A T
4.3.11. NRST 3| jl4&iE
BRAERE IR, T RFI SRR IR IR A Voo BLHLE /&8 13 M4 E

B9,
% 31 NRST 3| 4@
e SH %A BOME | BUEME | BORME | A
VIL(NRST) NRST #i NI H 7 HL VDD=3.3V 0.8 \Y
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LSRR

e ZH A BoME | HMIEME | ROKE | AL
VIH(NRST) NRST #i A 5 B B VDD=3.3V C\)/'ZD \Y
Vhys(nrsT) | NRST jili 2% 4 fil i #% LR IR B | VDD=3.3V 0.50 \Y

Reu EEN e oA N i Vin = Vss 50 60 75 kQ
VE(NRST) NRST i NI ik - 0.5 us
VNE(NRST) NRST % N\ IE 38 i ik ot - 0.7 us

1. @EEHRIE, AEAEFER.
. AN In! S - e o
9"%%4\/‘;&&% '0" VDD “\ VDD
Ve SN
P \
/ tooka Reu
\ (2 = g
'/ \‘N RST - - e =LA
v T A —| >—>

o {0
Vo 0.1puF !
“ J_ I'

N - ’

\\ - - Y,

~ PR
\\\ ",

B 13 ZH) NRST 3| {4

1 SfR%RN TRk E R b
2. HbZRIE NRST 51 HALAERS IR T2 30 tha tHHUHCR Vigwrsty BAR, 750 MCU ANRETG 215247
4.3.12. TIM R} 2845t

* 32 TIMx® 4

(i3 ZH s 55 /ME SN AL
y s 5 = 1 - t X
tres(Tiv) TE I 28 73 PR I (1] Tt
frimxcLk = 60MHz 16.7 - nS
; CH1 & CH4 5zt - 0 - MHz
= ARSI B frimxcLk = 60MHz - 30
Restim SE I 48 3 PR - - 16/32 oz
16 437 TS i Aol - 1 65536 trimxcLk
tCOUNTER 1]
7 frimxck = 60MHz | 0.0167 1092.3 uS
16 AL t-Ea i KT - - 65536 tTiMxCLK
tmMAX_COUNT RETTEUE I
(TIM_PSC #J#) frimxcLk = 60MHz 71.6 S
tMAX_IN TIM 35 3SR frcLk = 60MHz 60 MHz

1.

B RIE, AMEA I,

4.3.13. B0

USART F§tt
FrRARAE AU, R 33 B S HCR M IABGRIL, fecu MM Voo fEHL LR &
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R 12 RIS 2
%R 33 USART G HLARGE O

5 e %A B/ ME e NAE AL
FEA - 7.5
) b B %2 -~
fsck1/te(sck) SPI i sz TR - =5 MHz
trsck) SPI Ef 8 L B[] M. C=15pF - 6 ns
tisck) SPI i 8 T B ] M. C=15pF - 6 nS
twisckH) SCK EETE{?@E@ &l - tesckyz-6 | tesckye+ 6 | nS
twiscxky)M SCK EETE{QTEEE"JETI - tescky- 6 | tesckyzt 6 nS
FEAEF, frok = 60MHz,
tsumn( . . AR E =8, i 5 - S
su(MIy N T34 ?iﬁlﬁ o THUAR n
tsu(sn™ MR 5 - nS
FH#H, frck = 60MHz,
taowny™ . . TSR %= 8, B 5 - nS
i sps AR |
tnesn( AR 5 - nS
tvmo)(1) By A 0 ] A (RS ZE) - 10 nS
twso)1) By A 0 ] MAEE (RS2 5D - 26 nS

1. hZRE AR, AL il
2. FR/AMERIRYRS A SRR TR, R AR R TE 3RS B O R I ]
3. RUMEARIR R BN ], OO TR R B T FRAS I s K 8]

<+« toisck) ——» |

| I
—_— | \ ‘
= [ CPHA=0 \—/ )
glcPoL=o ! ‘ —
£ (SCKH) |, ! | i
S |CcPHA=0 __ twiscky | | ¥
@ |CcPOL= 1 | / \

x tv(so)«—— : —» +— tr(sck)

5 | _ o tisck)

OUTPUT \ MSB OUT X BIT6 OUT LSB OUT %

:‘
0 —
tsu(sn—+-

weor AU wemw X mmn ) e TN

— thsh —

14 USART [ # 0 R

4.3.14. ADC §§tE
BraARe i, NERMSHCRMEHMAEE 13 FFEIRE . feouka A Voo fERLH
J AT 2
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LSRR
% 34 ADC ##PE®

T S %A /IME HI{E NI =R vA
Vop L H - 2.5 55 \Y;
fapc ADC B &R Vop=2.5V 15 MHz
i 12bits; Voo =
fs KFEE R 25V 1 MHz
12bits:
free | AMBAESIEO | faoc=15MHz ! Mrz
12bits 15 1/fanc
VAN B4 s YE Vpp=2.5V 0 vDD \Y;
RAIN P S PNEE - LR A kQ
Rabc KRR R HBE - 1.5 kQ
Cano | PBRFERIGERE ] 5 oF
A
tsTas R (] - 10 pS
tat Emﬁﬁﬁﬁ ; 512 | 1/fac
=g > 3
tiate H R SR 512 | 1/fac
S
s fanc=15MH 0.167 16.03 S
ts SR ] ADC z E
- 1/fapc
pes:iL=zding)a| 12bits;
o n 1 16.87 S
tconv CELFE SRR fanc=15MHz a
[a]) 12bits 1/fanc
12bits;
ENOB B RIE VDD=3.3V; 10.9 bit
fanc=15MHz

% 36 ADC #ih%

B RIE, AR il
KT AR, LA ZEH N _E— N EEIR 1/ fapco

PNk B

R AKX T g s KA, A RZE LN T 1/4 LSB. Hhn=12 (%

Ts

Ryn< —R
AN fapc*CapcXIN(27+2) ape

IR 12 REr RS, JETE fac = 15MHz il & AT s .
% 35 fanc=15MHz® I+ {5 K Rain

DS_MM32SPINO8OC_ver0.9

www.mm32mcu.com

Ts (D 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
14.5 0.967 18.4
29.5 1.967 39.0
42.5 2.833 56.9
56.5 3.767 76.1
72.5 4.833 98.1
240.5 16.033 328.9
1. HETHRIE, AT,

s 0@
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LR 0 25 R AR &SR . P 10 nF A R AUR RN A, BN

AEHEENT MCU & F .

DS_MM32SPINO8OC_ver0.9
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75 ZH %A T AL
ET CEERE -6/+7
EO iR frcLk1 = 60MHz, -4.8/+6
EG 5 R fanc = 15MHz, Ran< 0.1 kQ, -1.2/+5.8 LSB
ED | Wa&iRE Vop=3.3V, Ta=25°C -0.9/1.5
EL MU B RZE -4/+4.2
1. ADCHEESRIANENERMIKR: FEERIET MR ERERE A S FE R R, FRARXHESR
25 O BEAR 5 — AR N 51 I IEE AT IR RS SRS B . TR M R 7 A S ) N R AR VAU, 51 A |,
(Bl S R 18] 38— E 5 e .
2. HZGAHEEH, AEEFPINR.
KA R FEFADCEE 125
@ Rapct 37
wAyle AINX[] G 12mn
e hds
Cparasitic?
VAIN — —
‘ ‘ Capc®
TAERERE
15 {#i l§ ADC i 7Y )43
1. K Ran~ Raoc Fl Capc HI%UE, Z W% 34.
2. Cparasitic 7~ PCB(L /541 PCB A3 J&) i i AHIK) SR AL 274 7y (K& TpF). KM Cparasitic
BEN ARG IRE S, SRR INESZ IR fapco
PCB #it#i
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Vob
{[] Voo
1uF//10nF
T ] Vss

326819

K 16 fit B AN S 25 B L AR 2k %

4.3.15. B EAL RA T
% 37 AL RIS O)

5 ZH e/ ME LAY SN AL
Vsense X Tl 1
" n u
i b 5 ¢
Avg_Slope™" TFHIREE -3.89 mV/°C
Vasc(M 1L 25°CHF I HLE 1.289 \%
tsTarT® 7 ST ] 1 uS
M AR E R, ADC
(2)
tS_temp ;{%ﬁé Hﬂ‘ IEU 11.8 }JS

1. HEGAWEERIE, ATEAF i,
IR THRIE, ATEAE = IR,
IR AR: Tsensor =25+(ADCvalue*vdd-offset*3300)/(4096*Avg_Slope), offset it 3T Ox1FFFF7F6 &k
12 i

4.3.16. HLB a4t
# 38 bR st

L R
5 24 THARLE | RAME HTUY IS FN | L¥Da
Vin LIPNGENES 0.6 - Voo -1 v
OO(%JF;;%), - 0 - mvV
01(%3‘3;;2, 15 22 43 mv
thysT pIatGi Ol&i@ 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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b as et
5 S 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()‘:PIjJ 10.5 34.9 83 ns
toELAY ALFEIE RSO 0 (&
13.8 49 114 ns
)
11 (FRARIH
%) 22.2 86 194.5 ns
00 (F)
%) 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 CRRAEh
%) 1.7 8.8 35.3 UA
1. B 50% S B RN E .
4.3.17. IBEBCR B R
* 39 IBH BN AR
5 ZH A e/ ME WAME | RANE LE<K 12
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 )(Voo=5V 15 mA
VOUT=1\V)
CrLoap FLA 3 - 30 pF
CMRR FRE IS L - 80 dB
PSRR FEJE P e - 80 dB
GBW 28 T FE AR - 12 MHz
SR JEIEZR - 7 Vlus
GOL T 25 - 90 110 120 dB

1. EHBIHRIE, AEEFHIHK.
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5. WA SR ) 7%

51. TLT{E&H
2% 40 Gatedriver %%} 5 K4 & (H
e Hiid B/MAE = N BT
VCC LDO AR BX 2 25 HL Y5 L -0.3 20
VREG5 5V 2 MR AR H -0.3 6
HIN1,2,3 IR 2 B A 0.3 VCC +0.3
LIN1,2,3 Wk IR sh4s TS A -0.3 VCC + 0.3
VB1,2,3 W X Bh 28 B 55 B 5 -0.3 220 \%
VS1,2,3 TR )40 o B HE AT A -10 VB + 0.3
HO1,2,3 W B 5 2 AT A i L VS-0.3 VB + 0.3
LO1,2,3 MR IR 2 s T A d -0.3 VCC + 0.3
PD TA<=25-C B 32 DyFE 0.625 W
RthJA #PH 200 *CIW
TJ g5 150
TS TG -55 150 °C
TL PRI 5 RIS (TREF 10 #) 300
% 41 Gatedriver #E4F TAEVE
e ik B/MA e NME AT
VCC LDO FiIH Ak SR 5 2% H IR FL 7 18
VREG5 5V ZR MRS A8 45 55
HIN1,2,3 W B 5 2% AT i N 0 VCC
LIN1,2,3 MR IR zh s T E 0 VCC v
VB1,2,3 MR IR h 45 1 54 FE 5 VS +5 VS + 18
VS1,2,3 TR AT) 460 e % A AR -7 200
HO1,2,3 MR BR Zh s 148 4 He VS VB
LO1,2,3 MR BR B8 T 4 4 H 0 vCcC
TA BT -40 125 °C

DS_MM32SPINO8OC_ver0.9
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5.2.

TARRFIE

W IR B gk R

PWin

HINx/LINx
-~ 90%
-£50%
HOx/LOx Y 10%
HINx
L INx
|
. “N90%
I I
HOx /10% |
I
DT DT
LOx ‘m | r—f
! |
_:_10%
I
I
Kl 17 TR 5FEX RS E
#* 42 Gatedriver HA F5E:
e ik e /IME LT SN k<K 12
B AS HL R LR
IQCC (HIN=LIN=OV) 300 400 uA
UVCCT VCC H &R HE fil A AH. 4.2 45 4.8
UVCCHYS VCC R 1ME 0.2
UVBST VVBS HiJE /R JE fi & A8 4 4.3 4.6
\Y;
UVBSHYS VVBS iR B fH 0.2
VIH T HE PN H BRI 25
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e ik e /IME HL TR ] SN L:EK 12
VIL R PR LR BE 0.8
RINPD DN AN 200 kQ
BN B IR
lIN+ (HO=high) 35
BN B IR
IIN- (HO=low) 2 uA
D) o
IQBS VB %gfﬁiﬂ’“ 100 120
ISINK LPNEEN 1 A
ISOURSE LR 1.2
B H e T LR
VOH (10=100mA) 0.6 0.9 v
KRR
VoL (10=100mA) 0.3 0.45
tr B H L e 1) 40 60
tf B H T B (] 15 30
tDT BE X I (] 200 ns
ton 538 JE IR B [A] 150 300
toff W ZE IR R[] 150 300
% 43 5V LDO
55 A BoME | SAME | BOKfE BT
2 RS T 28 AT AR B
VREGS5 B H YRR (10=40 45 5 55 \Y
mA)
IREG5 2 MR T s LA S 120 mA
VREG5,dropl Efﬁfﬁ 1\/((1; C”l/?z\'/()) 100 200 mvV
PRI HE 2 (10V <
VCC < 15V, 10=40 200 400 mV

VREGS5,drop2

mA)
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BRI

6. EE

AW ]

T

6.1. 3 QFN48

= yugJguduuuuuy
O = a
“._LASER MARK = =
PIN1 L.D ) ]
) R4—(]
) -
- -
) D2 -
) -
) -
TOP VIEW mmmmmmmmmm
— eI
BOTTOM VIEW
DETAIL A
(= .
. SIDE VIEW =]0.08]
T ﬂﬁ
= =
=
[ DETAIL & |

K 18 QFN48 JAMIG T 77 % i 1 26 /6]
1. EIA LI L 2l
2. RFsfi =K.
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EEESE NS G
% 44 QFNA8 JU 1]

_ =K
Br'5 = =
w/ME BRI BAE
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
A3 0.203REF
b 0.15 0.20 0.25
D 5.90 6.00 6.10
E 5.90 6.00 6.10
D2 4.30 4.40 4.50
E2 4.30 4.40 4.50
e - 0.40 -
H 0.35REF
K 0.30 0.40 0.50
L 0.30 0.40 0.50
R 0.075 - -
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BRI

6.2. 3 QFN32
- 0 o j_—r-l(-.h
R ELUAVAVAVACAVAVAY
Ll =
LASFR MARK 3 H—-I\-!—C
FIM 1 1.0 ) -
- | L R
Ll (]
D -
D -
DR D2 = ]
j N J (: r
R O0nmann f
] = 2]
T FW b 40100
BO1TOM WIEW

L= O I T O Y o O =)

| VIEW

4 b

<L
I~ 1O
1

K 19 QFN32, 32 75 V- Jo 5l £k B 4B 25
1. EAREELEIZE.
2. JRSFHRALCA=K.
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BRI

F 45 QFN32 U~
] =X
B/ME HRUE BARE
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
A2 0.50 0.55 0.60
A3 0.203REF
b 0.18 0.23 0.28
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 -
cl - 0.08
c2 - 0.08
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BT L%

7. BiTiIE S

H#A kA W&
2023/03/15 Rev0.1 WIRR
2023/05/04 Rev0.5 T S
2023/06/07 Rev0.9 FEHT ESD 244, i IhRetER
2024/01/02 Rev1.0 150 ) R~ 5 B Flash B8R
2. ELig B R P I N RS S S
3,38 FBOR B34 P 2 P 3 g N\ A B LR 254
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