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MM32 = i 2k

SPINO6 SPIN422C SPIN360C SPIN423C

96MHz 96MHz
Cortex-MO0 60V Cortex-MO
Pre-driver Driver, 3A-MOS

96MHz
96MHz Cortex-M0
Cortex-M0 Driver, 1.5A-MOS
MM32SPIN er, ~-oA-
%mgyu 96MHz 96MHz
s Cortex-MO Cortex-MO SPINO5
72MHz
c 7?MH:/|0 Cortex-MO
ortex- Driver, 1.5A-MOS
MN!32W 48MHz 96MHz 48MHz
T4 735 Cortex-M0 Cortex-M3 Cortex-MO
BLE 4.2 BLE 4.2 BLE 4.2
48MHz 96MHz 48MHz
Cortex-MO Cortex-M3 Cortex-MO
F103
96MHz
MM32F Cortex-M3
BARZ

FO31 F003

72MHz
Cortex-MO

€25 MindMotion

2016-2019

48MHz
Cortex-MO

SPIN222C SPIN160C SPIN223C

72MHz 72MHz
Cortex-MO0 60V Cortex-MO
Pre-driver Driver, 3A-MOS

48MHz
Cortex-MO

72MHz
Cortex-MO

2020

SPIN0280 SPIN180C SPIN380C
96MHz 96MHz
96MHz 120MHz
Cortex-MO0 Cortex-M3 Cortex-MO Cortex-MO

200V Pre-driver 200V Pre-driver

48MHz 96MHz 48MHz
Cortex-MO Cortex-M3 Cortex-MO
BLE 5.0 BLE 5.0 BLE 5.0
48MHz 48MHz
Cortex-MO, Cortex-MO
SLCD

F3270 F5270
120MHz 120MHz
Cortex-M3 V8M Core
96MHz 48MHz 72MHz
Cortex-MO Cortex-MO Cortex-MO
2021

Public



MM?32 SPIN 2%/ 54

Function

Driver
(All-in-one)

Pre-Driver

MCU

£2:" MindMotion

A

il

\ (® Plan & Under development

BilEHBMCU

B
SPIN495C
SPIN223C
SPIN222C
SPIN422C

SPIN180C g SPIN380C g
©
SPIN040C | SPIN160C SPIN360C
SPIN120B SPIN320B TR Driver

SPIN0280 SPIN3270 SPIN5X O

Pre-Driver

SPIN0270 0"l Pre-Driver
SPIN25 SPIN37 710 Driver
N et .
SPIN-M SPINO5 m SPIN27 AUy Pre-Driver
16K 32K 64K 128K 256K 512K Flash
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I MCULY ﬁi]‘iigﬂ‘“(vzom MindSPIN SDK- Motor V3)

-------------------- MCU -------------------- HGate Driver All-in-one
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1 MM32 MCU Parts ] Specification

MM32SPINO6 Core Computing power Voltage range Rotating speed

MMz22SPIN37

300~7200RPM
Arm Cortex-M0 96MHz 180~260VAC180~260VAC
] Features (6poles)
- FOC, Efg[H «  Sensor-less FOC control + Support forward/backward start, with or w/o
. 1HZB(EEL S + SMO methodology for the rotor angle detection loading start.
N + Dual resister third phases current sensing » Over current, voltage and block rotor

- 55REEH protection

O Function Block

AC IN
il

[ I
Y
LDO
5V Current Sensing

Valtage Sensing

. Stepping
Motar

Compressor

MM32SPINOGPF

Indoor " | 5um Current Sensing | [ Am
. >
Unit Over Current Protsction
N MM:22 INSIDE

—] - |
6 Fan

‘ﬁg"“”m MindMotion MM22SPIN37PSD
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Temperature
Sensor

Temperature
Sensor

Out door unit

ARM Cortex
MO
96MHz

8K RAM
128K Flash

.

COMP x 5

OP x 4

MH32SPIN0O280

UART

Curr

r—
—

6 x PWMH

In door unit

ARM Cortex
MO
96MHz

8K RAM

28K Flash

-

COMP x5

OP x4

BRRHRIEER

Divider
Resistor

Pre-driver
Mosfets

ent Sens

Compressor

¢ BEMF Detection

Divider
Resistor

Pre-driver
Mosfets

T
x
o
N J

MH32SPINO280

€25 MindMotion

Temperature
Sensor

Block Diagram

Out door unit

< [ ARM Sortex PWM x 12
120MHz
Current
Voltage—P| DMA 96K RAM
BElR 256K Flash
1x PWM—j
\ J
MH32SPIN3270 I—G X

Temperature
Sensor

UART

In door unit

12bit

ARM Cortex R

MO
96MHz
PWM x 6

COMP x 5

8K RAM
128K Flash

X

!.'.
- J

Pre-driver
Mosfets

<Curren

PWM

Compressor

¢ BEMF Detection

|€&——Current Sense

Pre-driver
Mosfets

-

M3 2SPINO280

Divider
Resistor

Divider
Resistor
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lat+lb+lc=0

I FOC Block Diagram

Speed_cmd + ; Id* * Vg Vaipha PWM
= MTPA & Field o 4 &l
weakening + " '\;Ek P ) da — VAVAN » @ B
eta VAV >
— (P —> op 1 >
lg v ® SVPWIM 3 Inverter |
Inverse Park
Vibration
Compensation |lg_comp >
S Y
ipf
id Ly b lalpha 5 ia
dq < ap ib .
- 2 urrant
Iq a, ﬁ cia ahb.c Ic Reconsiruction
T
- . e e ) —»Id Id = I cosO + I sin®
= 1 Park
—>
0 transform | 4 Iq = —lasin® + I cosO
= —>
EstTheta Valpha
Positionand[*——
EstSpeed Speed Vheta B
Estimation |¢ A
q
Y " d
B Is!
T e
4 N > a,a
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I Sensorless FOC- Open Loop

I_Gen(-:‘rate_Ncnw_Speed_Command(); I Generate_Open_Loop_Angle(); |
e e —_—— - ————
I |
| |
ul6Speed
Speed Command
ul6SpeedTarget acceleration Now ulbAn
gle
> Slop | Generate
Control Angle
—>
A
{open loop) —» Gate Driver+ ——»
FOC+ (—p Power BLDC
SVPWM —» Motor
L MOSFET >
Lad
s160penloopTargetly Generate sl6lq = I
N Iq -s160penioocpNowlg |
|
Command |
|
-
: r FOC Coordinate_Transformation(); |
______ e — — o S S U |
LI_Generate_Open_Loop_Now_Iq_Command(); | t SVPWM(); |

&= MindMotion



I Sensorless FOC- Close Loop

=

C

1

17 ADC
uleVvspP

_____ e
I
!
ul6Speed
Speed Command
acceleration Now
Slop >
Control
{Close loop)
A
ul6SpeedTarget

Speed
ommand

A .
»
—»| Gate Driver+ ——»
s6la | poc+ > ooer BLDC
SVPWM > Motor
»  MOSFET ——»
A
»
A
s16ld
=0
s16lalpha,
ul6Angle = s16lbeta,
smo.s16Angle s16Vaipha,
SMO + s16Vbeta
smo.s165peed Speed <
calculation
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| Estnzores /BN

MENU

MENU

Gain: 7000
Wr (P-P): 255 RPM
Vib(P-P): 8 um

30RPS/angle14000
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| Estnasres/Ehins)

MENU

MENU

Gain: 7000
Wr (P-P): 218 RPM
Vib(P-P): 42 um

25RPS/angle14000
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TECHNELSSGIES | | DS0O-¥X 30247, My57251868, 07.11.2017061225: Sun Mar 18 14:20:35 2018
| 1.00v7 | y 3 5.00VF 4 2. .00/ 500.0ms/  -1.290s Stop £ 4  343mv [T}
= l7.e0v¢ T T T ] L e |
: : : - summary
S.80 : : : (= 3 5
' 1 i Mormal
—— i i | 200MHz  100kSais
= . ! 1 1 1 7 y
J—- '-' 1 1 1 1 L
1 v 1 1 1 1
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1.80 ! 1 1 1 1 ) DC 20MHz 0:0
1 Y 1 1 1 1 B
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- Getting About _ Training Signals Learn About
Started Oscilloscope -~ 30-Day Trial
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Current ] [Ai;CVOJ [ OVI$

Clamp

6, O—{Veer)

MM32SPINO6
() Firmware
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Current '
>t
<—Period
CCR4 (- e T B R RECEEEEE T RS
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PWM Comd . ‘
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PWM OFF

MCU settings :
Comparator -> TIM3_OCref_clr
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Inductor Current

Average Current sampling
»/ Real Current

N
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N\ /" —— Average Current
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a0.00 g 5.004f 4 5047 5.000ms! 0.0s Stop £ 3 46948 s0.0% & 5.0047 4 5047 10.00usf -3.363ms Stop £ 3 4694 TG
5 .28 = % 441V ? =
i Summary i Summary i
zn.z 391
High Resolution | High Resolution |
i 200MHz  19.6MSals | [ 2000Hz 38 1MSals |
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Chanrel 4 Menu Save to fle = [CERTERSI
] 0 impedance || BWLmit || Fine RIS " Pbe ] Save Recall I Ernail | Defauh/Erase |

Test Condition: B RO I Al E
Input Voltage : 220VAC
Output Voltage : 396VDC

Input power : 1186W

Green : Bus Voltage
PF: 0.987 Blue : Inductor Current
Eff : 95%up Red : AC input line Current
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EEENE

Measured current

Measured average current

Real average current

¥
Real current ——
N\ /\

&+

L]
L4
e

1 switching cycle |
Fig. 19. Current measurement error due to negative current
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KM=

RIGOL H 5.00ms gnggm%?f | | D 100.000000us T RIGOL' H 500ms g%gmfﬁf e | D 100.0000000s

Horizontal ﬁ Horizontal ﬁ Tage

er 4 Traces

Save

DiskManage

b

Default

N b I b L A e R e

e i

Blue : AC input line Current
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J Prcmitg

Test Equipment

Input Voltage
Frequency
Input Watt Input Current(A)

250 13
309 1.6
352 1.8
399 2.0
453 2.2
505 24
550 2.6
595 2.8
653 3.1
701 3.3
756 3.6
800 3.8
854 4.0
900 4.2
951 44
1000 4.7
1049 4.8
1101 51
1130 52

£25*= MindMotion

Yokogawa WT330

PF
0.83
0.87

0.9
0.91
0.92
0.93
0.94
0.94
0.95
0.96
0.96
0.96
0.96
0.96
0.96
0.97
0.97
0.97
0.98

220
60

THD
30.5
28.6
27.1
26.0
22.0
191
161
131
114
11.0
10.3
9.7
9.0
8.0
7.2
6.6
6.1
5.8
5.7

VAC
Hz

0.95
0.9
0.85
0.8
0.75

250
309
352
399
453

250
309
352
399
453
505

505
550
595

PF

653
701
756

Watt

THD

550
595

800
854
900
951
1000
1049
1101
1130

653
701
756

Watt

800
854
900
951
1000
1049
1101
1130
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I MM32SPIN SDK — Sensorless FOC

Parameters table.h

.
* i #ifndef _ PARAMETER TABLE H_
; 2z #define _ PARAMETER_TABLE H_
3
< uintlé_t uléParameterSec(] =
5=
& Sy /79,
T Oy /1,
8 iz,
s //3, ul6FOC_Current PU
10 //4, ul6FOC_Voltage PU
11 //5, ul6FOC_Power PU
12 /18,
1 21021010 // Version 13 /{7, uléPWMFreq
z o // one shunt mode 14 //8, uléMaxDucy
5 s6 // core Frequency 1s //%, uléDeadTime
4 s /7 BDC Vref 16 /110,
5 0.05 // Isum Shunt Resister 17 //11, wléLockTimeCmd
5 &.lée666 // Isum Current Sensing Gain 1 //12, sl€0CECMD
7 0.16 // Isum Current Semsing Offset i /713, wleovecma
- 47 ¥ax Valtage, of ¥HUS 20 //14, ul6OVECmdRecover
5 0.0%0809 // VBUS Sensing Gain s Fhie. b
ig é e Z g_g::zms:;’;: Eﬁ e //16, ul6UVPCmdRecover
12 1.8 // One Shunt Sensing - Trigger Delay Time 22 {11, ulevbuaiated
13 2.2 // One Shunt Sensing - PWM Shift Time = 7y 18 .
14 0.0s // Phase snunt Resister 24 719, ket Taia Cincl
15 5.99 /7 Phase Current Sensing Gain =5 {20, TG Lo Ca e gy
& 2.5 // Phase Curzent Sensing Offsct =1 //21,
17 0.0% // Isum Current Resister 28 /722,
15 6.16 /7 Isum Current Sensing Gain . 28 1 //23, s16SpdGainQFormat
15 0.16 // Isum Current Sensing Offset 30 //24, s16SpdGain - L.
20 4 /7 Motor Poles o ;
S 77 RPhase) U e Pt Pen oo fstem e O e s |
22 0.09 #/ Ld(Phase) dgHd i uvBalrrl=<PRARFF 3 Hd,iGie c RIS
23 o0.13 // La(Pnass)
24 2000 // Min Motor Speed =]
25 10000 // Max Motor Speed ) -
26 60 #/ Max Input Power el L S
27 o /7 PR Mode e 2o 3Basc 4 Precion 5t CaelLoop 7 Seroress Loco |
28 20 /7 PWM Fregquency o) m feely
28 o1 /7 PWM Max Duty 8 ooy —a
30 0.66 // Dead Time 12 400 Vet | s v i
31 1 /7 DIR 16 el tiaus — Lo ks | 5o
2z o // SPEEDMODE Relermed o3 A
e snuncurrnt sanse L33
rye——— o om 2
4 et S o
Py — | v
18 PP b — e sve
18 A0 S T o f e
TSP —— e usee Bz
oSS T [ 22 200 e
IE—— 2 -
pyi—— 5
: . ; 3
MindSPIN < ¢ s s it
S —— =
0
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MMSPIN Sensorless FOC solution flow

€5"= MindMotion

Start

== L 5.1 AlignD_Time
f 5.2 Align1_Time
L3

5.3 Align0_Current
5.4 Align1_Current

5.17 IPD Pulse Injection Time —
512 IPD Pulse Injection Duty | | IFD ]
R,

SyncRamp mode

5.8 SyncRamp Current
57 SyncRamp Acc
5.8 SyncRamp _Speed

Rampd mode
5.8 Rampl Speed
510 Rampd_Cumrent

5.12 Ramp1_Cusrent 5.11 Rampl_Time

5.12 Speed Mode Threshold

|48 Input Power Linit Command
10 Power Loop - KPP Gain

L
6.
o=y !-&‘11 Power Loop - Kl Gain

4.2 Ower Current Protection(OCP)
4.3 Ower Voltage Protection{CWVP}
4.4 Ower \oltage Protection Recover
4.5 Under Voltage Protection(UVP)

4.8 Phase Current Limit {lg}
\ y 4.10 Phase Current Limit Magtive {-iq)
3.1 PN Mode g SRy 6.8 Speed Loop - KP Gain
i‘; m EW 1 Current Loop-Wo 6.8 Speed Loop - Kl Gain
54 Daad Tane 6.2 Iq Loop - KP Gain
8.2 IgLoop - KI Gain

6.4 Id Loop - KF Gain
6.5 Id Loop - Kl Gain
6.6 g Limit
6.7 Wid Limit
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I MM32SPIN SDK GUI

B8 MIM325PIN SDK-Sensarless FOC ChUsers\Aaron\Desktop\GUI te 1 1\server fan\FOC2R_06_DK_LIB - v0.1 server fan 2103 server fan.mmspin - O x
1 Hardware 2 Motor Spec 3.Basic 4 Protection 5.StartUp and Stop 6.Control Loop 7.Sensorless Loop
Typ.

1.1 Core Frequency 96 MHz

12 ADC Vref 5 v

16 Max Voltage of VBUS 55.00 v

17 VBUS Sensing Gain
One Shunt Mode

One Shunt Current sense

1.3 Isum Shunt Resistor ohm

1.4 Isum Current Sensing Gain Header File(* h)
1.5 Isum Current Sensing Offset vV :
1.8 OP AMP Stable Time uSec  save

19 ADC Sampling Time uSec

1.10 One Shunt Sensing - Trigger Delay Time 166 uSec EEpCIE Lisaier ‘
1.11 One Shunt Sensing - PWM Shift Time 217 uSec

Two Shunt Current sense

1.3 Phase Shunt Resistor 0.05 Ohm

1.4 Phase Current Sensing Gain 5.99

1.5 Phase Current Sensing Offset 2.5 v

1.8 Isum Current Resistor 0.05 Ohm

1.9 Isum Current Sensing Gain 6.16

1.10 Isum Current Sensing Offset 0.16 v

€55 MindMotion Public




I Project List and Version

W& MIM32SPIN SDK-Sensorless FOC Ch\Users\Aaron'\DesktopGUI testyw0.1 1\server fan\FOC2R_06_DK_LIB - v0.1 server fan 21031 5\Wotor\USER\server fan.mmspin = m} s

1.Hardware 2 Motor Spec 3.Basic 4.Protection 5.StartUp and Stop 6.Control Loop 7.Sensorless Loop

/ P rOJ eCt \ Value

11 Core Frequency

12 ADC Vref 5
y FOCAR_06_DK_LIB - v0.1 S~
, FOC2R_06_DEK_LIB - v0.1 17 VBUS Sensing Gain
- — [v] One Shunt Mode
One Shunt Current sense
O h 1.3 Isum Shunt Resistor
n e S U nt O r 14 Isum Current Sensing Gain Aot i Header File("h)
TWO Sh unt 15 Isum Current Sensing Offset v . |
18 OP AMP Stable Time Information: e ‘ Save
19 ADC Sampling Time 0.365 Release Time : 2021/03/08 usec

Version : MM325PIN SDK-Sensorless FOC V0.1 iides Export Header

1.10 One Shunt Sensing - Trigger Delay Time

m (=]

: :
ol | & o[ [=] (=]
S & e el lE p| = '.;é'o Bl
||l oy [ & |en| [ S| h || ca [s2] o O[]l

1.11 One Shunt Sensing - PWM Shift Time usec
SPINOG6 =

Two Shunt Current sense

1.3 Phase Shunt Resistor onhm

. 14 Phase Current Sensing Gain

Ve rSIOn 1.5 Phase Current Sensing Offset vV
O . 1 1.8 Isum Current Resistor Ohm

1.9 Isum Current Sensing Gain

1.10 Isum Current Sensing Offset v

€55 MindMotion Public
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I 1. MM32SPINO5/06 (2xOP)

PEfrEEE 2 - SR Y RETT

EE(-FRiZAEs © USB-PD
THECAN S 2%

20, 28, 32, 48 £%E » T HRSEPWM

FEATL % FH Y SR EE P SRAEAE 2

RS I AL

€5"= MindMotion

Timer —

ConnectK;Jty

Advanced Timer x1

GP Timer x5

Watch Dog Timer x2

UART x2

12C x1

SPI x2

CAN *(SPINO6)

Program
Memory
32/64K

RAM
4/16KB

Core
Cortex MO
72/96Mhz

PWM x6

GPIO x39

—
—

GPIO

Clock
T | rover
BOD
i
Analog
’
MindSPIN
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I 2. MM32SPIN25/27

U Advanced Timer x2 Program _
— | saancea Tner 2 R
_ emory 12KB
v - Cortex MO
Ao 0 : | I | oo
WK E > 192Mhz PWM 4 LVR
-
. BOD
o o0 e (o tivit _
VURRIZ BN ES » A EERES onnectiviy _
:
’
s N GPIO x56
|
GPIO MindSPIN
€™ MindMotion




I 3. MM32SPIN37

Ad dTi 2
——— oo |y | [
16KBx2
Timer — GP Timer x10 64KBx2 — Clock
Watch Dog Timer x4 Core
= Cortex MO _
FR e : . I—%
UART x2
LS PR
12C x2 Cortex MO L Power
. Connectivik 96Mhz LVR
RTCHf#fH Y SPI x2
8 CAN x2 PWM x16 —
2x 12bit ADC x18Chs
GPIO x52 __Analog
( Y J 4 ACMPs
GPIO MindSPIN

€25 MindMotion
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Coming Soon

I 4. MM32SPIN0280

U Advanced Timer x2 Program
] 12KB
. . e — Cortex MO
VORSIRITIENN - A4 bR Es
-
192Mhz PWMES
- 2x 3MSPS
S ——
_ GPIO x56
HHEIEC 60730-1 5 5 ACMPs
( J _
| 4 OPAMPs
GPIO MindSPIN

€25 MindMotion
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I 5. MM32SPIN3270

Til5z= i EEREMCU

=4HITr E#E3MADC » FiEiEDAC
REE A EZERK

RTC > ACMPINZ: » T14BOM

HRFEE > SPRIAKM

€25 MindMotion

XSENLEZE W) - e Az

Timer —

Connectivity

—

\

[

\

[

Coming Soon

Ad dTi 2
vanced Timer x &ggnrgrn; Sl
128KB
GP Timer x7 512KB
Watch Dog Timer X2 Core
Cortex M3
120Mhz

UART x8

12C x2

SPI x3

CAN

PWM x12
GPIO x114

\ ;
!
GPIO

Ethernet

SDIO

Clock

Power

BOD

VR

] |

2x 3MSPS
12bit ADC x21Chs

Analog

2 ACMPs

—

12bit DAC 2Chs

MindSPIN

Public

|
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I 6. MM32SPIN120B/320B

R AN Z]

/N - RESIRA]

{tH FHSPINO55SPIN27 (A%

RIGFESMES » SPINZFIANZ

e M EE

N type

MOSFET

MM32SPINO5 «» Gate
Driver

Logic
MM32SPIN27 controller

Back emf
resistor

[ OCP/ OTP

MindSPIN

&5= MindMotion




I 7. MM32SPIN160C/360C

ER6NIKE 55V LDO

T4 HVIC » OPA » EEEES S
MEMT PR E BE
HPCBIHEfH

Low drop voltage LDO

EREE IRE

€55 MindMotion

5V LDO

MM32SPINO5 «» Geie
Driver

Logic
MM32SPIN27 controller

Back emf
resistor

I

3 phase
N type
Gate
Driver

N type

MOSFET

OCP/ OTP

MindSPIN
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Coming Soon

I 8. MM32SPIN180C/380C

SERRENIRE] » 200V

5V LDO 12V LDO Buck D/D

%5V > 12V LDO

3 phase

Gate N type
MM32SPINO5 «» ey TP

N type

WNEEZIRE MOSFET

Logic Driver

MM32SPIN27 controller

Back emf
resistor

- OCP/ OTP

Ax4 FB/INEFE

#E/\PCBEF

Low drop voltage LDO

MindSPIN

m “~ MindMotion Page 40 Public




Coming Soon

I 9. MM32SPIN22xC/42xC

—=fHall in one&%Exk

H[3Z#%100% 522 LR

S5V LDO

3 phase

Gate N type N type
MU EZ «» Driver - Gate _» MOSFET

Logic Driver

ISR RS > SPINZFINRL
MM32SPIN27 controller

Back emf
resistor

[ OCP/ OTP

Ax4 #E/INETSE > #H/NPCBIEFH

ERNAZ o SR R A

RS AR AR FE P

MindSPIN

&5= MindMotion




SMZLED

12vEER

5/12vEBiFERAT

SVERR

SWDEIAZED -

€5"= MindMotion

BN FFAR- Motor DK

12-30VDC =
BB U\V\W=48 HALLEO

BREEO

SPIDACEO

MM32 Motor-DK

BEMF{5uR
IR

B /EER
R

R AR

MM32SPIN27PS

VR B 5
MM32SPINO5PF

24 2% IMM32 SPINZ%I MCU
HESKERF

B VESEZUi: N =S

FHEMindSPIN SDK-

EFREG > HEiFREs
ORI R
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1 MM32 MCU Parts O Specification
MM32SPINOS Core Computing power Voltage range Rotating speed
300~7200RPM
[l Features Arm Cortex-MO 96MHz 180~260VAC180~260VAC (6poles)
- FOC, e + Sensor-less FOC control + Support forward/backward start, with or w/o
- 1HZEB(KsEE + SMO methodology for the rotor angle detection loading start.
Dual resister third phases current sensing » Over current, voltage and block rotor

© SR

protection

Pre-Driver !
MOSFETs - e COompress

-
721UV For 2 Shunt R

O Function Block

ACZZOV Bridge ‘ DC- DC LDO
IN Rectlfler %m 12v 12\; 5V

76

-
3 BEMF UV W

Divider m

Resistor MM:22 INSIDE

Speed - Over Current Protection VV
i MM32SPINO5

€5"= MindMotion

Public
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MM32 MCU Parts
MM32SPINOS

Features

FOC, EaeafH
1HZEE(REER
SERLIEE

Specification
Core Computing power

Arm Cortex-MO 96MHz

Sensor-less FOC control
SMO methodology for the rotor angle detection
Dual resister third phases current sensing

Function Block

Voltage range Rotating speed

300~7200RPM

180~260VAC180~260VAC
(6poles)

Support forward/backward start, with or w/o
loading start.

Over current, voltage and block rotor
protection

220VAC DC-DC

110VAC 12/5V - LDO
3.3v

Water/Temp
Detector

Real Time
Clock

MM32SPINO6

! Driver | DD PMSM
Motor
Driver

/U

MM:z2 INSIDE

Public
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0 MM32 MCU Parts
MMz:2SPIN27

] Features

+ High efficiency

« Constant power control

€55 MindMotion

[0 Specification

Core Computing power
Arm Cortex-MO 96MHz
Sensor-less FOC control .

+ SMO methodology for the rotor angle detection

Voltage range Rotating speed

300~1800RPM
(8poles)

180~260VAC180~260VAC

Support forward/backward start, with or w/o
loading start.

Dual resister third phases current sensing = Over current, voltage and block rotor
protection
1 Function Block
{AC220V] { Bridge ] | { DC—DC] ‘ ?_[ LDO ]
IN Rectifier | atov 12v 12y av
Pre-Driver
G OSFETs M

"2 U,V For2 ShuntR

ez
3 BEMFUVW

Divider m‘
+ L
i " Cver Current Protection Resistor MM 2 INSIDE
Commend

MM32SPIN27

LA A

Public
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O MM32 MCU Parts

[0 Specification

Core Computing power Voltage range Rotating speed
MM32SPIN360C 100~28800RPM
Arm Cortex-MO 96MHz 8~36V
(2poles)
[ Features
. . + FOC control + Support initial localization
» High efficiency . .
i g + SMO methodology for the rotor angle detection +  Support forward/backward start, with or w/o

: QUIej[Iy operatlon. «  Single/Dual resister third phases current sensing loading start
* Continuously variable speed Over current, voltage and block rotor protection.

adjustment

- Constant power control 0 Function Block

h

DC8~36V | | T s
IN d ; "
N MOSFETs

<

- 1 Shunt R
U W W Phase Current Sensing
1 4 L
————
Divider
Resistors
Speed N le .
Col

mmand | Over Current Protection
| MM:22 INSIDE

MM32SPIN360C w

€5"= MindMotion
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[0 Specification

T MM32 MCU Parts Core Computing power Voltage range Rotating speed
MM32SPINOSTUOP Arm Cortex-MO0 96MHz 8~36V 100~360RPM
MM32SPIN160C

[ Features + Hall sensor less FOC control + Support initial localization

) o + SMO methodology for the rotor angle detection +  Support forward/backward start, with or w/o
» High efficiency . . . .
: _ « Single resister third phase current sensor loading start.
* Quietly operation « Over current, voltage and block rotor protection

+ Continuously variable speed adjustment .
0 Function Block

DC8~28V | | [ e |
IN ry 1 .
f Celling FAN
[ N OSFETs 11 Motor

1 Shunt R
UV, W Phase Current Sensing

+  Constant power/speed control

>)

Over Current Protection
MM:z2 INSIDE

MMZ2SPIN360C W

£5°= MindMotion Public

1 v vV
Divider
| Resistors
Speed - e .
Command
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Specification

Core Computing power Flash ROM SRAM
MM32 MCU Parts Arm Cortex-M3 96MHz 128KB 20KB
MMZ22F103
Support UART In Application Programming (IAP) / In System Programming (ISP)
Features
OLED Display

WIFI remote control Function Block

Programmable cooking

methods presetting 220VAC DC-DC
Touch control panel TIRERE i
3.3V

Water/Temp
Detector
Cover
Real Time Clock Driver
OLED Dis.

Detection

AC Motor

Driver

MM32F103xx

MM:z2 INSIDE

75"~ MindMotion Public
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[0 Specification

Core Computing power Voltage range Rotating speed
Up to 120000RPM
0 MM32 MCU Parts Arm Cortex-MO 72MHz 18~32V plo
(2poles)
MM322SPINO6 ,
«  Sensor-less FOC control « Support forward/backward start, with or w/o
MM32SPIN360C + SMO methodology for the rotor angle detection loading start.
U Features «  Single resister third phases current sensing + Over current, voltage and block rotor
protection

+ High efficiency
+ High rotating speed
+ Constant power, rotating

speed control .
DCIN
‘ DC-DCJ _{ LDO J

O Function Block

12v

y v

) . Pre-Driver s
[ MOSFETs

¥

Vacuum
Cleaner
Motor

s

1ShuntR |
Phase Current Sensing|

ﬂ Yy
e
y Divider
BEMF Detection” 3 | Resistor
Speed N
Command [ ,

Over Current Protection MMz22 INSIDE

MM322SPINO5S w

£5°= MindMotion Public
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» Power Tool

[0 Specification

Core Computing power Supply Voltage
£ MM32 MCU Parts Arm Cortex-M0 72MHz 24V
MM322SPINOS
« Hall sensor less square wave driving methodology
1 Features « Over current, voltage and block rotor protection

» High rotating speed

- Embedded comparator [ Function Block

+ Fast boot up _
DCIN
DC-DC J LDO
12V 5V
|

- | Pre-Driver
= MOSFETs

| Sum Current Sensing

¥

s i |
1 | Divider

E jon 3 Resistor

Speed N BEMF Detection ‘ ‘

Command ,\ I

Owver Current Protection
MM:z2 INSIDE

MM32SPINOS w

£5°= MindMotion Public
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«  TFT-LCD dash board

> E-Blke MOSFET : 18 x 100A N type - Self detection and recover for Hall sensor
64V, 72V Voltage Supply + Over current, voltage and block rotor
1 MM32 MCU Parts Security protection
Third-way driving support - Single resister third phases current sensing
ABS breaks system control +Hall sensor less FOC control
MM32SPIN27PS : =i
i ArMCORTEX =
[— 0 Function Block —
] Features ﬂT Lm,
+  Extreme Speed : 100km/h e <
= =% G VDC i
» Accelerate performance : 0~100km @ 17s ‘ __ B I T 1
«  32-bits MCU used for main controller and ‘,Mm — = ) Guedaver I
(o ][ e = -
dash board i — - o e 1
\\|‘|:|/ To OPA .&‘ .‘i ;"‘. Motor
+ High torque Center motor system diE [ : i ':
- 'Q_,...'..'. t

»  Cooling system is unnecessary

+ High quality parking stand

* Dual disc brakes

5] W/

** MindMotion Public
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MM32 MCU Parts

MM32F031K8U6
MM32SPIN120B

Features

Close-loop BLDC control

On line programmable

Suitable for the education propose
Integrated touch sensor, IR sensor
Easy to install

BLE connectivity

“* MindMotion

Specification
Core Computing power Spin torque

Arm Cortex-M0 72MHz 0.05N*M

Embedded Gate driver O Function Block
Embedded 5V LDO

Rotating speed at 420rpm w/o loader Transceiver CPU

Block torque

0.25N*M

Right Motor

MM32F031K8U6

Head Motor

MM32SPIN120B

MM:z2 INSIDE

MMZ2SPIN120B

MM32SPIN120B

Public



SHHEflERA

[0 Specification

Core Computing power Voltage range
O MM32 MCU Parts Arm Cortex-M0 96MHz 5~15V
MM32SPIN222C Embedded Gate driver And six 20V/2A MOS - Embedded 5V LDO
Joint control module Supported single wire Half-Duplex UART . Position/Speed control
transmission . Over current protection
MM32F103x8
i i [0 Function Block
Display & Interactive . rE—
¥ I Management v
A4 2 i N

MM322F103xE ¢77 j
Central Control board

@‘ = | BLE
MM32WO051NTB
BLE mOdu|e Position

Detect |

A
MM32SPIN222C 4 MM:2WO Series
[ Features ‘
Y v v

. High efficiency
. High integration

Touch -
Module

@ (i

MM:z2 INSIDE

==——— LW

€55 MindMotion
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[0 Specification

Core Computing power Voltage range Rotating speed
O MM32 MCU Parts T, T Y 100000RPM
(2poles)
MM32SPINOS .

Hal sensor less FOC control +  Support forward/backward start, with or w/o

SMO methodology for the rotor angle detection loading start.
O Features Single/Dual resister third phases current sensor < Over current, voltage and block rotor protection
+ High efficiency supported
* High integration [0 Function Block

« Constant power/rotating speed control

DCIN |
DC-DC LDO
= »
12v sV

Model

Tl Airplane
K MOSFETs Motor

Y¥yYyy
Divider
Resistor

Pre-Driver

2 ShuntR |

4 Phase Current Sensing

BEMPF Detection” 3
Speed

Command

Over Current Protection

MM22SPINOS

€5"= MindMotion

/U

MM:z2 INSIDE

W
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» Water Pump

[0 Specification

Core Computing power Voltage range
£ MM32 MCU Parts Arm Cortex-M0 72MHz 7~28V
MM322SPINOS
» Hall sensor less square wave driving
1 Features “:.. - K « Over current, voltage and block rotor protection

» High rotating speed

- Embedded comparator [ Function Block

+ Fast boot up
DCIN |
b:be L » LG
12V ! 5V

hd

: | Water Pump
A ] Pre-Driver 1 T T
6 MOSFETs
| | Sum CurrentSeﬂs\ng; ﬂ P
. | Divider
Speed J BEMF Detection” 3 | Resistor m
Command - i , \ I

Over Current Protection
MM:22 INSIDE

MM32SPINO5 W
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» Fascia Gun

[0 Specification

Core Computing power
L MM32 MCU Parts Arm Cortex-MO 48MHz
MM322F003TW
« Hall sensor less square wave driving method
[1 Features «  Powerful initiate torque and fast response

»  Multiple massage mode selection

] Function Block
*  Low battery alarm
+ Capacitive Touch switch

« Higher stability and opinions »
12V 5v

¥

| Pre-Driver |
MOSFETs |
=R

¥

OsC > 1ShuntR n

MM:z2 INSIDE

MM32F003TW W
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