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MM32 MCU Market
@‘ “?f%’ Automobile

4 \ \ © Electronics

Display Industrial
and HMI and Motor

MM:=2
MCU

Smart
Cell phone
Accessory Hﬁ:;ﬁtﬁ;d

Consumer
and Toys

MindMotion
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MM32 MCU Roadmap
A

series

MM32 W series

MM32 F series
Y EEE——

qnna.wm

MM32F796
ARMCORTEX

series

ARM% ARMCORTEX Cortex®-M0 Cortex®-M3 =35 €3 Bluetooth’
Ke) MM 32 F series
% ........ |
= . MM 32
I '
MM32 | series
.E ................
S MM 32 F series
T PN
% MM 322 SPIN serl&s
‘(5 MM32 Wse{:es; ‘|
MM32 . series Vv I' :
,,,,,, _ I/
..... \;:—’,
o D <5 I
% MM8 Fs eries MM22 P MM 322 P series
m series “
2013 2014

2015 2017
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MM32 MCU Product Family

MM32 MCU

General Purpose & High Performance

4 A

g MM: = |

Motor and Power

 mMMEzw

Tiny Package with OTP
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MM32 ECO System
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1 " . Block function |

| 't Application L V2 Huawer ;
: . \

b 1, bemo = I . ucos :

I -, IAP. OTA : = . . * | FreeRTOS /251 l

4 : | I Wireless protocol I, ®IAR 1. RT-TH e ——

: ; . . | Ssievs ARMKEL -Thread .
| _ . Motor control {531 - - ‘1 LiteOS |
- BSPLibrary 1| ) 7 jCodeGen. 1. jgeq = .
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Successful Stories

Drone

===

Thermal Printer

)\ Servo

BLDC Motor | e Vehicle Power Tool Vacuum
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What is MM32SPIN and it’s advantage

MM32
MCU
Standard-
core
. MM32
. Solution MCU
Platform
MM32SPIN "
EJ All in one
P 5V___MCLi Driverand '
o EEHI Pre-Driver
\ | ,, IR L™
> 6N
» MOSFET
Drive DC/DC

st;ltor

Confidential © MindMotion 10 £, " MindMotion MM32"




The Smart and Green BLDC
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Focus Market with Successful stories

SAM/TAM: 50 / 250 KK
MCU: MM32SPINx60C
MM32SPIN120B

SAM/TAM : 30 /80 KK

MCU: MM32SPIN25/7 for FOC
MM32SPINO5 for Square
SPINO5PFX for 5k 4=

SAM/TAM : 30/ 100 KK
MCU: MM32SPIN22xC
MM32SPIN120B

SAM/TAM : 10/ 100KK
MCU: MM32SPIN05/25
MM 32SPINx60C

v

[——==

£, " MindMotion MM32"
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MM32SPIN05/06 Controller MCU Product Family

Frequency Up to 72/96Mhz L.T
(MM32SPINOX 5V — vbe
Build-in Divider and HW Break [ o J - 4@ E} E}
20PIN 3x PWM (SPINO5 (e Lo (oo R
( ) @ . |3|2K|B| - ||4K|| - L:‘-A-DE’I ToOPAs» %K} j-K.} l:i? ’:: Moter
USB-PD CSM Module (SPINO6) B 8\ EM R

Support CAN Bus (SPINO6)

Motor Special Peripheral

nnnnnnn

Support Single Line UART
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MM32SPIN25/27 Controller MCU Product Family

VDC

(1 5V N
MM32SPIN2x [

Frquency up to 96MHz vbe LJ} ;\J} ;\J}
. . . . . . [Motor... ] _Gate driver % % %
Build-in Divider and Radical Sign Y ~ |
@ E :Zlgf@: EE |1|2:(| E {}?g’r—%i To OPA %K} %K} %K} Motor
2 x ADC + 16 Channles (] _4
= ||
Dual Motor Synchronous Drive \- R : voc
\ \Analog _j_) Gate Driver %L/? %L/? %I\/?
USB-PD CSM Module 20/32/48/64pin : e
‘: - . %K %K ;j . Motor
PWM up to 192MHz w/ cycle by cycle %F T°°ﬁ—,£w7'k. E.."'}.‘: e .T’T
Support IEC60730 ", ‘i‘:ﬂm E-----“““““““““““-E ]

Confidential © MindMotion 14 ~m““""MindMotlon MM32"




MM32SPIN Controller MCU Naming Rules

MM32 SPINOS5PF

0 ARME® Cortex®-MO0 Standard
2  ARM® Cortex®-MO Professional

w 20
T 32
2”n  KBytes | F 48
T TSSOP
N UQFN
P LQFP
D DIP
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¢ More ...

» +Gate driver
» +Mosfet
» +DC DC converter
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MM32SPIN Driver/Pre-driver MCU Product Family

20V/ 2A 60y pre-diver zopv pre-diver

600V 9A

With DC/DC, IGBT

With LDO With DC/DC,

MCU IPM

Driver series

Gate 3 phase
MM32SPINO/2/4 Driver N type

32bit ARM Logic Gate
Cortex M controller

Driver

Back emf
resistor

OCP/ OTP

Pre-driver series
17 £, " MindMotion MM32"
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MM32SPIN Driver/Pre-driver MCU Naming Rules

MM32 SPIN 22 2 C

1  ARMP® Cortex®-MO Standard
+ Gate Driver

2 ARM® Cortex®-MO Standard _

+ Driver
- A 1-phase
3 ARM® Cortex®-MO Professional -
+ Gate Driver B 2-phase
4 ARME® Cortex®-MO Professional C 3-phase
+ Driver D 4-phase

5  ARM® Cortex®-M3 Standard
+ Gate Driver

19 19 Amp

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

18 ™
Confidential © MindMotion 18 £ MindMotion MM32




MM32SPIN MCU Roadmap

256KBT

128KB

64KB

32KB

MM32SPIN42xC
Driver MCU

MM32SPINx60C
Pre-Driver MCU

MM32SPIN48PF

MM32SPIN48PS
| MMs2SPINASPS ¢

MM32SPIN499C
Driver MCU \

MM32SPIN495C
Driver MCU \

MM32SPIN47PF

\ MM32SPIN27PF

MM32SPIN380C
Pre-Driver MCU AN

>

MM32SPIN22xC

Driver MGU MM32SPINO6PF

—~

MM32SPINx20B

Pre-Driver MCU

MM32SPIN25PF

MM32SPINOSPF

MM32SPIN48PH A

Driver
MCU

x Coming Soon

v
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MM32$PI 320B/120B/222C

ERUN.
2 J MM E
N = I U
Tom
£
> =
@ 5 ’_|
| < <
S o2 <D
£S5 tpw
8582388 %
Qovs5%0a535 %
“LGATE B [ | eNp——I
I—— enD LGATE_A —
—EPHASE_B vee
= UGATE_B VDD
BOOT_B GND——I
CLK PA13/SWDIO
[ DIO ————P14/SWDCLK
PDO/OSC_IN

DVSS(GND)

NRST
VDDA
PAO
PA1
A2
PA3
Ad

I

PD1/0SC_OUT [

¢ Vin E
> 7V~15V
4 Build-in

» Two half bridge N type gate driver
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W_bem

V_bemf TVV\,— Vsense
3.3K

Vin

< 8 ¢

nF
33K OTP/ Fault

W Sense

o[
b
2 g <
g 3 3
o 2
I
lﬂ
1uF

~
N

EIEISEIEEEE

MM32SPIN222C

[l Tl T T

- UsSense
I ! CLK PA14/ SWDCLK QFN 33-pin 20 COMJO
PA13/ SWDIO 19 | 61X
G TX PB6/TX 18 VDDIO
PDO/ OSC_IN 33 Vss 17 | pas G_EN
BEEEEEEE
s z < z ¥z 3 3z =

¢ Vin

*

§ 228 %2

/1a
15y

I—

1N07250

154
dSA

» 3.3V~15V

Build-in E
» 5V LDO with low drop voltage

2Amp 3P+3N Mosfet

Back-emf sense resistor

OTP (Over temperature protection)

vvyy
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MM32SPIN x60C

¢ Vin

» 7V~36V
¢ Build-in

» Three half bridge N type gate driver
Buck/Boost type DC/DC converter
Low drop voltage 5V LDO
3x OPA
4x Comparator

7R
T EPCBAHER
TE2EOPA IC £ TR
FHE3MHVIC o e Vo s T

JCON1 COl ON1

DC Power MM32SPIN360C ¢, 2 ¢
i (15~35V) v_c|_c_24v 3133 ¥ ; ;

3

R40

MM32SPINO/2/4
32bit ARM L03 5 —Swor
Cort¢ Gate | o7 SWDIO
Driver A2 56 1 oce

) 28
Logic 2— pei2

controll 25

vVvyyvYy

Q2 Q3
& STP75NF75 & STP7SNF75

:l%_{é\l/l\LDO T o= v o w
—Iﬁ—_/lé\ 1 /I\ D C D C I C I STPTENFTS STP75NFT5 HI——L STP7SNFT75

TEL~2HRERIC

Current

EAAMER iﬁ%%z
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MM232SPINO Motor-DK (Develop Kits)
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MM232SPIN Motor-DK (Develop Kits)

DC-DC Converter
24V | 2 Key, LED,. LCD...
Power . function
Linear Regulator
5V 24V
12v *
v
. > Power [ BLDC
Gate Driver > MOSFET | Motor

A AA AAA

PWM

Output la Ib lc
OPx3
A . 4‘—\
>
Phase-current
Measure (2R Option)
| —e Y]]
Over-current
MM32 Brake
MCU
. Phase-current =
(48/64p|n) Measure (1R Option)
Option by
Jumper BEMF U T
T ]
VR1 BEMFV
Speed BEMFW BEMF
Command detect
input
= Hall Sensor = ==
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Block Diagram of CSM Module

¢ SRITWUREREZR AT RITERRNREGIAE | #ERLUSEILREREE
GPIOMIN |, B NERIRERRITERFRF IR 932\ EUE , AJFHCPURE
DMARFIEFERS | BB EDITRIAIEEE.

GPI0

GPTIO o I —
W o Receive
Rp u Rp
P Level . Transmit
shifter shifterl register]
CC1 APB|
N Gl Bus
Receive
X shifte2 S
;E Rd
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Wireless Changer

® MM32SPIN25 g4
» 96Mhz with PLL ¢ ]
» 192Mhz PWM
» 12bit ADC ‘ ) q:
> PRSI T kR W N
RFID@(SAIAVREES
> 4x OPA for i3 sk ooy
wﬁf&i 23 LGATE_A_—( i
Lt e
¢ MM32SPIN120B/ 3208 o e LB e 025
» 12V gate driver B el e
» Anti-Shoot-Through e ), =
Protection Circuitry T - (L EE
» Integrated Bootstrap Switch — —
» Drive 5000pF Load with Rise o e &M
Time and Fall Time of 75ns (Typ.) teare o o 4
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Wireless Changer
WPC Qi V1.2.4

FOD =8

2 ELUSB-PD

20WLA E
5/9/12/20 V

SCIENTC\XIE, BEN5ES
S MMIINTORE.

3

T FTR=E
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B MS main circuit current seasor Bus | Charging Nikseal Thermal Cooling control
main circult voltaget sensor | | ¥oltge/current System ] [mm [":":‘ Mo
¢ MM32SPINO6 e ‘
3 temperature
Bty b okt et e (- 1T B | i b
» 13ch 12bit ADC Bttery el temperntorss J L oty b oo i i
- et e
oy - Main circuit fuse
\———— N—— ‘. =i
Accelerating pedals 1 4
» 2 Comparator m:‘;,}’— [c P
Brake pedal sensoc 1 (| analogue inputs module The controller CAN channel 1
> CAN 20b Brake pedalsensor2 J _____J The controller CAN channel 2
Start key ONJOFF signals s p= \ ; working
Economy/sport switch | | General digital mm] [cwm [camlqu {souum«
Charging allow/banned switch inputs interface module module outputs Charging indicator
Balancing allow/banned switch J Overload overvoltage alarm
¢ SOC algorithm o P
Z"e"‘: Bmm - SOC limiting
mmn@;e: [ 1 Q
G i
@' Battery power
T R 1 .
iz ::;m""" Runnin tlm ''''' = ®—_.
—voltage, e Celltempjeratu} !
current  +SOCtoohighor ~_ volt .
insulate (.°°|Wl ld x
Network signals "Temperature ; SN | S eon it i 35% 55% 75% 95%
*Consistency fault soc
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Digital Power MCU

‘ M M 32 S P I N 2 5/ 2 7 Analog Control Digital Control

> 192MhZ PWM, (Linear ICs for DC/DC, PFC control) (Microcomputer DC/DC, PFC control)
3phase inter-leave
PWM control

MOSFET/IGBT MOSFET/IGBT

» DSP aux-core (Anaiog)
DC/DC
» 128K flash -
> 4X O PA *PFC: Power Factor Correction The microcomputer simultaneously can handle other
::a:‘lz's besides ..?Mm control to improve system
» 5x Comparator e S e
. “Function Modules"” suitable for many types of ¥
> CyCIe by CyCIe protecuon power-supply systems can use analog or digital Il Microcomputer

control techniques — or a combination of both. [l Analog device
W Power device

Confidential © MindMotion 29 £ MindMotion MM32"
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MM2322SPIN Solution Planform — Fan

¢ FOC
& Square
¥ Single Phase using Sinewave

Confidential © MindMotion m”" MindMotion MM32"



B tR{dl (SMO)s&F i E(HNER(HHER

lalpha_error = lalpha_esti — s16lalpha
Ibeta_error = Ibeta_esti — s16lbeta

5 BB B L P 1 0 e ™ (S8 ),
A3 2151 /A% s16Angle

sl6lalpha, s16lbeta \
s16Valpha, C -
urrent
s16Vbeta Bang-bang Low_pass | “Ph9 1 Inverse smo.
—— » Observer T , Ebeta s16Angle
G SMO control Filter tangent —»
) - ’ + i ATAN

F_SMO Kslide Kslf

A 4

A 4
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FOC Block Diagram

Command d,q
Now A y

s16Vq s16Valpha >
» Gate Driver+
v si6vbeta | SVPWM ; Power
S.
MOSFET
>
>
Inverse
Park
Ig s16lalpha s16la
d,q <€ C(,B )
Id s16lbeta slélb
a,p <
b a,b,c
Park Clark
ul6Angle = \ 4 \ 4
smo.s16Angle
s16Valpha L
SMO + I E—
Speed BLDC
smo.s16Speed i
calculation si6Vbeta Motor

Confidential © MindMotion

Clarke
transform

latIb+lc=0
la = la

1B = (la+ 21b)/V3

T’ L» Id = et cosO + I sin@®
Park
o transform | 14 Iq = —la sin@ + IB cos@
— >
B
A
q
y A d
W sl
g i e
a4 > > a,a

la
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Sensorless FOC- Open Loop

__________ 1 ——— — —

| Generate_Now_Speed_Command(); | | Generate_Open_Loop_Angle(); |
________ —_—— e ——— =
I |
| |
ul6Speed
Speeql Command
ul6SpeedTarget acceleration Now Generate ul6Angle
» Slop Anel
Control ngle )
»
(open loop) d —» Gate Driver+ —»,
FOC+ |—p Power BLDC
SVPWM —P Motor
N I MOSFET >
s160penloopTargetlq Generate s16lq = L
- Iq -s160penloopNowlq T
I
Command |
I
S
ll : FOC_Coordinate_Transformation(); !
______ o
Generate_Open_Loop Now_lgq_Command(); I I SVPWM(); I
| Generate_Open_Loop_Now_lq_Command() Lo ovewml

Confidential © MindMotion

£, MindMotion MM32"




Sensorless FOC- Close Loop

— e ———— — — —

uléSpeed
Speed Command
acceleration Now
Slop >
Control
(Close loop)
A
SJY ul6SpeedTarget
=4
1
17 ADC

uléVsP
Speed
Command

L

-
FOC_Coordinate_Transformation(); |
[ Generate_lq_Command_IN_Close_Loop_Motorl(); | | —
_________ | SVPWM(); I
_______ e e e e - —
I
A .
L
» Gate Driver+
si6la 1 poc + > wer BLDC
SVPWM > Motor
»  MOSFET [—>
A
»
A
si6ld
=0
sl6lalpha,
ul6Angle = sl6lbeta,
smo.s16Angle s16Valpha,
SMO + s16Vbeta
smo.s16Speed Speed
calculation
T
|
_____ e — — —
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Current Loop Control

¢ B 2ATHVIBR RN, SERENER9+2.05A

KEYSIGHT
TECHMOLOGIES DSO-X 30247, MyE7251862, 07.11.20170681225: Thu Mar 22 13:18:05 2018
3 4 1.00%% 5.000msS 0.0s Stop 214 -y
T [E.esv v [ .
vews R
2.8%5 Fregid):
211.18Hz
Armpl (4}
1
10
290m
. 1 50 m|
Sy ELY
Las FEL Yt 2l
-2.15 € *® ¥ % % ___® % X ____ ¥ _ ¥
=-2.15
=20 .0m =10 .0m 0.0 10 .0m 20 .0m= |
Add Measurements Menu [Meas Window: Auto Select
-+ FParameter S Source Add [
| Source 4 hMeasurement
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‘ﬁNFﬂJHIEIE"_EzPE& BRI

. 1

2

1 1
1 1
1 1
KEYSIGHT
TECHMbLOGIES 1 1 DSO-X 2024TF, My57251868, 07.11.2017051225: Sun Mar 18 14:20:35 2018
"qoow o ! 's s0ow 4 200w s000mss -{200s Stop £ 4 -343mv DL
7 .90 -
1 1 1 1 1 Summary i
! ! ! ! ! =i
| ettt | 1 1 1 '_,1‘; sl
1 1 1 1 | e
[y 200mMHz  100kSals
2.90 IH' 1 1 1 . " 1I . “_p'_“
3p - Hrmrrrr e v iy iy e e
1| R, g 1 1 1 1 ‘L‘l,-_.;--."
1.90 : P‘-‘\i.‘ : : : : L'JF( DC 20MHz 10.0:1
. A . . . . DC 20MHz  10.0:1
. 1 Al 1 1 1 DC 20MHz  1.00:1
i 1 1 |
] "
1 R 1 1 i4
-2.10 I \"t:f'l“t'«__ | | LJ":_’_IJ{
1 e Al lhy) 1 _Ml‘m—""“fﬂ"r 1
1 1 Tt rpaidua,, R 1 Ty 1
—4.10 .| 1 1 b e ™ 1
1 1 1 1 1
1 1 1 1 1
=E.10 1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
—zlas I —=.25 | —1.zhb —290m 1 F10ms
Help Menu
I* | Getting | About | Training Signals Learn About
o | Stanted 1 Oscilloscope | . 30-Day Trial

B 2EF RT ﬁ%_ﬂﬁ @R, R =G ES 200RPM/Sec TR, IR J_JEEEzoORpM NEEZ50RPM |

FAR=A. W*ﬁ“mu (EBRIGRE 1A/1V)
=t - BIEEE (10RPM/0.20V)(HIDAC EjHH 58 1)
HIENASER - PASS
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The test result of high speed

FOC , 90,000~120,000 (Dyson level)
Start up at zero speed

TKE\EI-{YV‘\ISIL(U;FI{ET DS0-X 30247, MY57251987, 07.20.2017102614: Tue Jul 09 10:24:37 201

10.044 200 / -30.00us Stop

1.1694kHz

49.0A

denu
Trigger Type Source
Edge
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Square wave solution- 120 degree

KEYSIGHT
TECHNOLOGIES DS0-¥ 3024T, MYSTZ519385, 07.11.2007061225: Thu Mar 20 17:47:08 2015 o
I BO00us  Stop ¢ L HEEIAE Lead_Angle = 30-X
\
N\
AN
N\
\\
20.00kHz Delay X°
| ) 0
— Phase U | Deigy X ;
T Ly
L TTTTT—. | ST LI LTI I \ )/
[L19 1198 Wt N zerof + _ -~
LT My, ,.J'" crossing
LLP——.. R e rnn g — Delay X° point
Phase_V Delay X°
|
Phase W
A Delay X° STITITIT I
| N — | "
EHHBGE RN AR ‘ {
--o
o OIS Do ) t | V)
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Square wave solution- 120/ 150 degree

[S0-¥ 0247, MEF2E19as, OF 11 017061225

FELBEL > P i s

120/ Blegh

5= MindMotion MM



Square wave solution- 120/ 150 degree

N'V KEYSIGHT
= Toif

GHT

AN 123
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Square wave solution- 120/ 150 degree

Example:

Server Fan

Vibration improvement: 12x frequency
6 slots 4 poles
Rated speed: 21,000 rpm

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

Lower:
Lower vibration on 12x

Confidential © MindMotion

FFTave:

FFTave

rage Plot 0 |

0 500 1000 1500 2000 2500 000 3500 4000 4500 5000
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s00 5000




MM32 Single phase theory
4 Conventional calil] UL ¢ Advantage

» Square wave u » Soft-switching PWM
- H2 HHHl H | H » Lower vibration
| EI—IET 12 » Lower noise
i & @ " > Eigrller efficiency
_._ » Lock rotor
- H1
A [l Ll » Current limit

» QOver current

|Hﬂﬂm[L » Over/under voltage

..»_‘,_‘—w
—

» Duty/ speed control

® New model LI—
» Sine wave HALL

Confidential © MindMotion 43 w"::'m MindMotion MM32"




Waveform Comparison

KEYSIGI

HT
IE

DSO-X 30247, M

m KEV’SIGHT
TECHNOL

73RBS, BB

ZIREREN, B

Trigger Menu
Source
l

Trigger Type Source

+
Edge

A KEYSIGHT DSO-X 3024T, MYS72519 5
1 0v;

Manual

-40.000000us

75K BEE), 1HER

ZREEEN, 1B

Trigger Menu Trigger Menu
Trigger T Slope

Trigger Type
Edge 4 5

Ec

+
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Reference and successful stories

¢ Low voltage fan
¢ Range hood

¢ Server fan

¢ Power tool

¢ E vehicle

¢ E motor-cycle
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MM32SPIN Sample Application : Low Voltage Fan
— T

MM32 MCU
MINDMOTION MICROELECTRONICS

<l -

Low Voltage Fan X5&

—| MM32 MCUZE S

BT
°* SHE , BHEEH
o FTEREINM , 1EIhERIEH

MM32SPINO5

Confidential © MindMotion

® ARM Cortex MO = AlIE{TE 96MHz
® TGRS AHE T

o (FRBEMNE GNEFRE

® REANNEBIE=ERRIRAE

— | e

° BYafIEMNIEE

* THHIMENEE, BFRAREE

o {RIFINRE | RIS E, R RIP

® BBEDE : 16~28V

o ESEE : 100~28800RPM (2poles)

DCIN
LDO LDO
12V 5V
MMZ:2SPINOS
12C Arm Cortex | | PWMx6 Pre-Driver { Pthxo’:a"
UART MO 6 MOSFETs
e 12Bit
10CH op
GPIO 8K RAM ADC 1.0U,IV For 2 Shunt R
Capture| | 32K Flash 1MSPS St
ICP
Speed ACMPx2 — 2 Circuit
commmd Over currmt prot ection
L] [ P ™
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MM32SPIN Sample Application : Range Hood

MM 322 MCU . |
nge H i —l
MINDMOTION MICROELECTRONICS Ra ge OOd lmﬂ*u

-

(a1

MM -SPINOS // '—'\\
12C Arm Cortex i , | Pre-Driver {Range Hood
uﬁa‘r Mo MRS |~ {iMasreT N
o M / iih. e 12Bit i T
4 ‘ ] 10CH 3
i opio | | sxram ADC "*".;;:;:.;;.:.‘;‘*'*{ op
| I Capture | 128K Flash 1MSPS | »— .
RN CIT IR , Dwider
— ' EVIVEPEVIGVETE - nowe]. L s
MM32SPINO5 o FOCEMER , MEEmRE o ———
o {EINZRIBIH|

® ARM Cortex MO @Ea)iE{TE 96MHz o THIBEREE, BEAEEM

o TASEREIASEHEH o (RIPINAE | TR TIE, EERP

o [FRABHRMNE G FRE o EEEH : 180~260VAC

o TUERFA —1EEBIATREE o 55555 © 300~1800RPM (8poles)
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MM32SPIN Sample Application : Server Fan

MM32 MCU
MINDMOTION MICROELECTRONICS

I

PC/Server Fan JRSZ 22NN

R

—‘ MM32 MCUE S

MM32SPIN222C o SR, ERER
| o —{KiY,
- T
® ARM Cortex MO SRS ENIE{TE 96MHz ® T[#E5Z PWM Direct-in FIEREH LA
® 32 Gate driver 5 20V/2A MOSE*6 o ERIBEH
® i 5V LDO o STIFRI RN
® FoALRAEE VTR o (RIPINAE | i I E, B RIP
® 1E 120/150 EIREN o HBF5EE : 5~15V
o HHIMYRIEDH, BEREEN ® #E5BE : Up to 72000 RPM (2 Poles)
Confidential © MindMotion 48

—| R 45 EE

DCIN I
LDO |
5V
12c Arm Cortex | | PWMx6 X 1
UART MO Pre-Driver {BLDC Server
96MHz 2A MOSFETs Fan Motor
12Bit \/
6CH
GPIO 8K RAM ADC R
Capture 64K Flash 1MSPS Isum
VSP.FG One iR ]
Control Wire Regnstor
ks UART driver 3 l
MM:2SPIN222C
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MM32SPIN Sample Application : Power Tool

MM32 MCU

Power Tool BB TE
MINDMOTION MICROELECTRONICS |
DCIN

BCOC | Lo

2y 1 sv

y
MM 2SPINOS | VN
. "l \
12C | | Arm Corte: =6 || ‘ Pre-Driver 1 Powes Tool
| o Cortex | | PWMS6 (1< = 1 \\m )
S UART 96MHz o 1 e

10CH
MM32SPINO5 o ERE |, NERLUREES GPIO 8K RAM ADC | o T 'op
* EahtRiE Capture| | 128K Flash | | TMSPS |- = ’s
| Speed lAcupzz - 7| resisitor

® ARM Cortex MO BEEIE(TE 96MHz
o Foi&miaR)siRIEnE

o {RIPINAE | 13 RUE. BRI

e B[E : 24V
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MM32SPIN Sample Application : RC Servo Motor

MM322 MCU
R rvo
MINDMOTION MICROELECTRONICS C se ma*mm

e
» & = ;’ >

- | 5=

_ MM32 MCUE S — H )

MM32SPIN222C o BN, HAES >

e ’ oo [T ‘ | [T 2AMoSFETs ||
| — — 96MHz | ] RC Servo Motor
—EEEEI ol | -
| #kRam 1MSPS | S
® ARM Cortex MO f#5PJi{TE 96MHz o (UBAERSS One | | G4kFlash | :
. Position L Wire ACMP: 2» Divider

® i Gate driver B 20V/2A MOSE*6 o (SIIHEE - THREIP Command | UART resisitor

o3l &V LOD o BFEE : 5-15V

o ERSREENT UART iEiRINAE MM32SPIN222C
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MM32SPIN Sample Application : E-Vehicle

MM32 MCU
MINDMOTION MICROELECTRONICS

—l MM32 MCUE &

MM32SPIN27

— | T
® ARM Cortex M0 &&RIIE{TE 96MHz
o TIF=1EIREN
o EARB[H —HEEFSRAE
o BRIE, BRI, BHESTHAE

Confidential © MindMotion

E-Vehicles B4

DERS® |—

o —1RFOCTEME
* SHFE/RBHSIENES

o BRI
o FIFATHEE | IR, KE, HEERIRP
e H[E : 48V

— | e

DCIN
DC-DC LDO
12v 5V

MM:=2SPIN27

l2C Arm Cortex PWMx6

SPI MO

UART

S6MHz 12Bit
10CH
cpo | | 12xram | | ADC
Capture| | 128k Flash 1MSPS

g
:

51

ACMPx2

, Pre-Driver
6 MOSFETs

=

1 Shunt R current sensing

E-Bike Motor

3

N

Over curmmt prot ection

Divider
resisitor
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MM32SPIN Sample Application : E-Motorcycle

MM32 MCU = a6
MINDMOTION MICROELECTRONICS '%lri RE %a] E;EE

vDC

]
i%: 100km/h 1 :‘ i
ERANIERIERE: 0~100km 177 g o,
1=HIE8 SIGERR AEMERE32iIMM32 MCUERE f . -
ASENRERAL IR B ——

Full LCD/RER IR
KESE: FHE
BRI AR S ARSI

5555

e MCU: MM32SPIN27PS o ABSHIZEIHISE
e MOSFET: 18 x 100A N type o ERHEETRESEESHT 1
o 64V, 72V EB/EECE o DREE, BRI, IR RUE, B RP 1=
o [DHEEINRE o HEBEH MOSHIBA/N=EEHRME

o HIE=HEIREN o EELR(FOCHHIHTRSEERET
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Please Visit: www.mm32mcu.com
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