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Outline
u Company profile
u MM32SPIN Family
u Applications of Power

► USB-PD CSM module in MM32SPIN MCU
► Wireless Changer
► BMS
► Digital Power MCU
► IoT Power Supply

u Applications of BLDC Motor
► Theory and application of FOC and Observer
► Test result and successful stories
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Where we are



Confidential © MindMotion
TM

MM32 MCU Market

MM32
MCU

Automobile 
Electronics

Industrial 
and Motor

Smart 
Home and 

Healthy

Consumer 
and Toys

Cell phone 
Accessory

Display 
and HMI
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MM32 MCU Roadmap
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MM32 MCU

Motor and PowerMM32 SPIN

Wireless Connectivity MM32 W

Tiny Package with OTPMM32 P

General Purpose & High PerformanceMM32 F

Low Power & High Safety
MM32 L

MM32 MCU Product Family
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MM32 ECO System
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ECO

System

Simulator

MM32-LINK
J-LINK
U-LINK

IDE & Compiler

KEIL
IAR
Eclipse GCC

EVB

EVBoard
MiniBoard

Programmer

MM32-LINK
3rd party Programmer

BSP

BSP Library
Driver

Example
Block function 
Application 
Demo
IAP、OTA
Wireless protocol
Motor control

Tool

Code Gen.
ISP

OS

uCOS
FreeRTOS
RT-Thread
LiteOS
mBed

Concept Prototype Development Production
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Successful Stories
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Successful Stories

Drone

BLDC	Motor

LCD	Display
LED	Display E-tag

Wireless	Charger Thermal	Printer E-CigBLE	Lighting

Servo
Vacuume Vehicle Power Tool

Smoke	Detector
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MM32SPIN FAMILY
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What is MM32SPIN and it’s advantage

MM32 
MCU

Standard-
core

MM32 
MCU

Pro-core

Driver and 
Pre-Driver 

MCU

5V MCU
更高的抗
噪声能力

Solution 
Platform

Power

FOC

Square
All in one 

6N 
MOSFET 

Drive

q

d

β

α
a

b

c stator

rotor

θ

N

S

N

S

MM32SPIN

DC/DC
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The Smart and Green BLDC

11

智能交通

智能工具

智能云台 智能吊扇

智能

净化器

智能

机器人

智能风机
智能

扫地机
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Focus Market with Successful stories
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Power	
tool E	Bike

Micro
motor Fan

SAM/TAM : 30 / 80 KK
MCU: MM32SPIN25/7 for  FOC

MM32SPIN05 for Square
SPIN05PFX for 滑板车

SAM/TAM : 10/ 100KK
MCU: MM32SPIN05/25

MM32SPINx60C

SAM/TAM: 50 / 250 KK
MCU: MM32SPINx60C

MM32SPIN120B

SAM/TAM : 30/ 100 KK
MCU: MM32SPIN22xC 

MM32SPIN120B
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Flash
32KB

32/32
Divider

MM32SPIN0x

LDO

5V

12bit 
ADC

72Mhz

Motor

512
filter

1 
shunt

Motor

RAM
4K

PWM

BPWM

4P4N
COMP x2

1 wire 
commun-

ication

VDC

UART/
I2C/SPI

Analog

LDO

VDC

VDC

To OPA

Frequency	Up	to	72/96Mhz

20PIN 3x	PWM	(SPIN05)

Support	 CAN Bus	(SPIN06)

Motor	Special	Peripheral

Support	 Single	Line	UART

Build-in	Divider	and	HW	Break

USB-PD	CSMModule	 (SPIN06)

13

MM32SPIN05/06 Controller MCU Product Family
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Frquency up	to 96MHz

2	x	ADC	+	16	Channles

USB-PD	CSMModule

PWM	up	to	192MHz	w/	cycle	by	cycle

Support	 IEC60730

Build-in	Divider	and	Radical	Sign	

Dual	Motor	Synchronous	 Drive

20/32/48/64pin
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MM32SPIN25/27 Controller MCU Product Family

Motor

Flash
128KB

32/32
Divider

MM32SPIN2x

LDO

5V

OPAx212bit 
ADC

96MHz
PLL

Motor

OPAx2
12bit 
ADC

Phase 
mask

512
filter

1 
shunt

Cycle-by cycle 
current 

protection

Motor

RAM
12K

192Mhz 
PWM A
192Mhz 
PWM B

BPWM

4P4N
COMP x2

1 wire 
commun-

ication

VDC

UART/
I2C/SPI

Analog

LDO

VDC

VDC

VDC

To OPA

To OPA

Square

1P1N
COMP x3

IEC 60730
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MM32 SPIN 0 5 P F
Prefix
SPIN SPIN	Series

Package
T TSSOP
N UQFN
P LQFP
D DIP

Package
W 20
T 32
F 48
S 64

Line
0 ARM®	Cortex®-M0	Standard
2 ARM®	Cortex®-M0	Professional
4 ARM®	Cortex®-M3

Flash	size
2^n KBytes

15

MM32SPIN Controller MCU Naming Rules



Confidential © MindMotion
TM

16

uMore …

Ø+Gate driver
Ø+Mosfet
Ø+DC DC converter
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MM32SPIN0/2/4
32bit	ARM
Cortex	M

5V	LDO

Gate
Driver
Logic	

controller

3	phase
N	type	
Gate	
Driver

N	type
MOSFET

OCP/	OTP

Back	emf
resistor

Driver	series

Pre-driver series

20V/ 2A
With LDO

60V pre-diver
With DC/DC, 

LDO

200V pre-diver
With DC/DC, 

LDO

600V 9A 
IGBT

MCU IPM

17

MM32SPIN Driver/Pre-driver MCU Product Family
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MM32 SPIN 2 2 2 C
Prefix
SPIN SPIN	Series

Current
1~9 1~9	Amp

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

Line
1 ARM®	Cortex®-M0	Standard

+	Gate	Driver
2 ARM®	Cortex®-M0	Standard

+	Driver
3 ARM®	Cortex®-M0	Professional

+ Gate	Driver
4 ARM®	Cortex®-M0	Professional

+ Driver
5 ARM®	Cortex®-M3	Standard

+ Gate	Driver

Voltage
2 20V
6 60V
7 100V
8 200V
9 600V

18

MM32SPIN Driver/Pre-driver MCU Naming Rules
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20V

32KB

64KB

128KB

MM32SPIN06PF

MM32SPIN05PF

32pin 48pin

MM32SPIN380C
Pre-Driver MCU

MM32SPIN42xC
Driver MCU

MM32SPIN27PF

64pin 100pin

MM32SPIN47PF

MM32SPIN48PF256KB MM32SPIN48PHMM32SPIN48PS

MM32SPIN25PF

MM32SPIN22xC
Driver MCU

MM32SPIN499C
Driver MCU

MM32SPIN495C
Driver MCU

MM32SPINx60C
Pre-Driver MCU

Cortex 
M3

Driver
MCU

Pre-
Driver 
MCU

Cortex 
M0

Coming	Soon

MM32SPINx20B
Pre-Driver MCU

60V

200V

600V

19

MM32SPIN MCU Roadmap
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20

u Vin 
► 7V~15V

u Build-in 
► Two half bridge N type gate driver

PD0/OSC_IN
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E
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U
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PA13/SWDIO

BOOT_B

LGATE_B
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1
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2

PA
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DVSS(GND)

Vi
n

Vin
5V

5V

Vi
n

RST

Sens
VSP
I_Sum

CLK

DIO

I_Sum
5V

5V

Com_IO

G_EN

1u
F

OTP/	Fault

U	Sense

V	Sense

PA14/	SWDCLK

PB6/	TX

PD0/	OSC_IN

NRST

VDDA

PA0

PA1

PA2

PA3

PA4

PD1/	O
SC_O

UT

G_EN

G_TX

GND

LDO_5V

U	PGND

PA5

VDDIO

COM_IO

VCC W

VCC

W
	PGN

D VCC

V	PGND UV

33	VSS

32

1 24

MM32SPIN222C
QFN	33-pin

31 30 29 28 27 26 25

23
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21

20

19

18

17

109 11 12 13 14 15 16

2

3

4

5

6

7

8

PA13/	SWDIO
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3.3K
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1nF
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W
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u Vin 
► 3.3V~15V

u Build-in 
► 5V LDO with low drop voltage
► 2Amp 3P+3N Mosfet
► Back-emf sense resistor
► OTP (Over temperature protection )

MM32SPIN 320B/120B/222C
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u Vin 
► 7V~36V

u Build-in 
► Three half bridge N type gate driver
► Buck/Boost type DC/DC converter
► Low drop voltage 5V LDO
► 3x OPA
► 4x Comparator

MM32SPIN x60C

MM32SPIN0/2/4
32bit	ARM
Cortex	M

N	type
MOSFET

N	type
MOSFET

N	type
MOSFET

5V	LDO

Gate
Driver
Logic	
controll
er

优势
节省PCBA面积
节省2颗OPA IC
节省3个HVIC
节省1个LDO
节省1个DCDC IC
节省1~2个比较器IC
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MM32SPIN0 Motor-DK (Develop Kits)
Support	 All	MM32SPIN MCUs

Reverse	connection	protection

Support	MM32SPIN	Algorithm	Lib

Easy	to	Use	

Easy	to	Obtain

Low	Voltage	Protection	and

Various	Resistance	Sampling	Modes
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MM32SPIN Motor-DK (Develop Kits)
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MM32
MCU

(48/64pin)

BLDC	
MotorGate	Driver Power

MOSFET

DC-DC	Converter
&

Linear	Regulator

24V	
Power

12V
5V

OPx3

CMP

Over-current
Brake

Phase-current	
Measure	(2R	Option)

BEMF
detect

Speed
Command

input

24V	

VR1

BEMF	U

BEMF	V

Ia IbPWM
Output

Phase-current
Measure	(1R	Option)

Ic

BEMF	W

Key,	LED,	LCD...	
function

Hall	Sensor

Option	by
Jumper
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APPLICATIONS OF POWER
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Block Diagram of CSM Module
u 串行收发模块主要用于串行数据的接收和发送，数据可以选择比较器或者

GPIO输入，通过内部设置的波特率采样后转换为32位数据，可用CPU或者
DMA保存在存储器，再通过软件分析接收的数据。

25
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Wireless Changer
u MM32SPIN25

► 96Mhz with PLL
► 192Mhz PWM
► 12bit ADC
► 内部多路捕获口用于无线充电

RFID通信的的解码
► 4x OPA for 解調

u MM32SPIN120B/ 320B
► 12V gate driver
► Anti-Shoot-Through 

Protection Circuitry
► Integrated Bootstrap Switch
► Drive 5000pF Load with Rise 

Time and Fall Time of 75ns (Typ.)

26
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Wireless Changer
u WPC Qi V1.2.4

u FOD 运算

u 搭配USB-PD
► 20W以上

5/9/12/20 V

u 支持NTC\风扇、蜂鸣器
等各种附加功能。

u 车充

u 无线充电宝

27
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BMS

28

MM32SPIN

u MM32SPIN06
► 13ch 12bit ADC
► 96Mhz M0 with DIV
► 2 Comparator 
► CAN 2.0b

u SOC algorithm
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Digital Power MCU
u MM32SPIN25/27

► 192Mhz PWM, 
3phase inter-leave
PWM control 

► DSP aux-core
► 128K flash
► 4x OPA
► 5x Comparator
► Cycle by cycle protection

29
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APPLICATIONS OF MOTOR
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MM32SPIN Solution Planform – Fan
u FOC
u Square
u Single Phase using Sinewave 

31
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滑模估测(SMO)转子角度估测软件框图

32

Current
Observer
G_SMO,	
F_SMO

smo.
s16Angle

s16Ialpha,	s16Ibeta

s16Valpha,	
s16Vbeta

+

-
Bang-bang
control
Kslide

Low_pass
Filter
Kslf

Ealpha
,	Ebeta Inverse

tangent
ATAN

Ialpha_error = Ialpha_esti – s16Ialpha
Ibeta_error = Ibeta_esti – s16Ibeta

将反电动势电压估测值取tanˉ¹(!"#$%&'"()*' ),
可得到转子角度 s16Angle
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FOC Block Diagram
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BLDC	
Motor

SVPWM
Gate	Driver+

Power
MOSFET

SMO	+	
Speed	

calculation

u16Speed
Command

Now

s16Iq

u16Angle	=	
smo.s16Angle

PI

PI

PI ∑	∑	

∑	

d,q

α	,β	
s16Vd

s16Vq

d,q

α	,β	

α	,β	

a,b,c

s16Ia

s16Ib

s16Ialpha

s16Ibeta

Iq

Id

Inverse
Park

Park Clark

s16Valpha

s16Vbeta

s16Valpha

s16Vbeta

s16Id

smo.s16Speed

+

+

+

--

-

Clarke
transform

Ia

Ib

Ic

b

c

Is
a,

Park
transform

d

q

Is

a,
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Sensorless FOC- Open Loop
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BLDC	
Motor

FOC	+	
SVPWM

Gate	Driver+
Power
MOSFET

Generate	
Angle

Speed
acceleration

Slop
Control

(open	loop)

u16Speed
Command

Nowu16SpeedTarget u16Angle

Generate_Open_Loop_Angle();

	Generate_Open_Loop_Now_Iq_Command();

Generate	
Iq

Command

s16OpenLoopTargetIq s16Iq	=	
-s16OpenLoopNowIq

Generate_Now_Speed_Command();

FOC_Coordinate_Transformation();

SVPWM();
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Sensorless FOC- Close Loop
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BLDC	
Motor

FOC	+	
SVPWM

Gate	Driver+
Power
MOSFET

Speed
PI

Speed
acceleration

Slop
Control

(Close	loop)

SMO	+	
Speed	

calculation

s16Ialpha,	
s16Ibeta,
s16Valpha,	
s16Vbeta

5V

u16Speed
Command

Now

u16SpeedTarget

u16VSP
Speed

Command

ADC

s16Iq

u16Angle	=	
smo.s16Angle

smo.s16Speed

Generate_Now_Speed_Command(); Generate_Iq_Command_IN_Close_Loop_Motor1();

SMO_Speed_Estimator();

SMO_Position_Calc();

FOC_Coordinate_Transformation();

SVPWM();

s16Id	
=0
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Current Loop Control
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u 电流命令2A下的V相电流波形, 实际量测结果为±2.05A 
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逆风启动开回路三段减速度波形

37

3 2 1 1 2
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The test result of high speed
u FOC，90,000~120,000 (Dyson level)

► Start up at zero speed

38
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Square wave solution- 120 degree

偵測點落後於真實點

真實的過零點

偵測到的過零點

Phase_V

Phase_U

Phase_W

Delay Xº

Delay Xº

Delay Xº

Delay Xº

Delay Xº

Delay Xº

超前角度 Lead_Angle = 30-X

zero-
crossing 

point
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Square wave solution- 120/ 150 degree

相電壓 相電壓

120度驅動 150度驅動
相與相之間無重疊 相與相之間有重疊
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Square wave solution- 120/ 150 degree

相電壓

DC_bus總電流

相電流

相電壓

相電壓

相電壓

相電流

DC_bus總電流

120度驅動

120度驅動

150度驅動

150度驅動
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Square wave solution- 120/ 150 degree
u Example:
u Server Fan
u Vibration improvement: 12x frequency 

► 6 slots 4 poles
► Rated speed: 21,000 rpm

u Upper:
► Big vibration on 12x
► =3600Hz
► =18000rpm

u Lower:
► Lower vibration on 12x
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MM32 Single phase theory 
u Conventional

► Square wave

43

u New model
► Sine wave

u Advantage 
► Soft-switching PWM
► Lower vibration
► Lower noise
► Higher efficiency
► Lock rotor
► Current limit
► Over current
► Over/under voltage
► Duty/ speed control
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Waveform Comparison 
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Reference and successful stories
u Low voltage fan
u Range hood
u Server fan
u Power tool
u E vehicle 
u E motor-cycle

45
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MM32SPIN Sample Application : Low Voltage Fan
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MM32SPIN Sample Application : Range Hood
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MM32SPIN Sample Application : Server Fan
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MM32SPIN Sample Application : Power Tool
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MM32SPIN Sample Application : RC Servo Motor
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MM32SPIN Sample Application : E-Vehicle
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MM32SPIN Sample Application : E-Motorcycle
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Please Visit： www.mm32mcu.com

Thank	you！

灵动MM32MCU


