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¢ MM32 MDK Introduction
¢ Program debug interface using VIN/FG/PWM/GND

¢ Typical Application
O Typical Application(1) : HALL FOC - 1R
Typical Application(2) : HALL Square Wave
Typical Application(3) : Sensorless FOC - 1R
Typical Application(4) : Sensorless FOC - 2R
Typical Application(5) : Sensorless Square Wave - BEMF(ADC)
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¢ Hardware Settings

Hardware Settings(1) : Iv & Hall/BEMF Switch
Hardware Settings(2) : PWM input Polarity Select
Hardware Settings(3) : Hall & BEMF Switch
Hardware Settings(4) : Select Internal OPA1(default)
Hardware Settings(5) : lu & Isum Sample Switch

OOoOooao

5= MindMotion



MM32 MDK Introduction(1)

MB-201
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MM32 MDK Introduction(2)

This is a low-voltage motor drive development board, which supports sensor/sensorless

square wave driving using the MM32SPIN060G MCU.

VDC input: 5.5V~18V(recommended value 12V) e
MCU built-in 200V 6N pre-driver, 5.0V LDO(50mA) and two OPA
60V40A NMOS on-board L

DC Power Input
HALL

Motor U/V/W
HALL&BEMF Switch

Support HALL (capture) and BEMF(ADC) detect switching

Support OCP using internal COMP =
e &

Support motor start&stop control using potentiometer S| s2 MotorDK l[lmﬂ

Support program debug using VIN/FG/PWM/GND P-- - L JIEEI S ST

SWD
OPA Select
note: PWM Polarity Selection
* The power output depends on the ambient and MOSFET
temperature rise Program Debug Interface
* All hardware such as the jump caps can only be operated .
under power-off state lv&Hall/BEMF Switch

Motor Control Potentiometer
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Program debug interface using VIN/FG/PWM/GND

VCC'FG G;iﬁ ;’WM « m%%i& D

SV SWD GND CLK

L B o e '}
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Typical Application(1) : HALL FOC - 1R
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Typical Application(2) : HALL Square Wave

5.5~18V GND w Vv U
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SoC solution
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MM32 Motor-DK
SPIN060G MB-201 V1.0 Emﬂ
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Typical Application(3) : Sensorless FOC - 1R

“ MindMotion

p

™1Q

@cas

| S+ &1
0

5.5~18V GND

CafAve[”
\

&)

QGO

w Vv U

u! l rzl""]‘
d

-are

@&'ﬁ

&

Tll

Ci7  Cig8  C21

) (0) (i)

Page 8 Confidential



Typical Application(4) : Sensorless FOC - 2R
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Typical Application(b) : Sensorless Square Wave - BEMF(ADC)

5.5~18V GND
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Hardware Settings(1):

MM32 Motor-DK

g L R16 ==
.. \ SPIN0O60G MB-201 V1.0 Emﬂ
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Connect the Pin1-2 of JP1/2/3

lv & Hall/BEMF Switch

1X3P. 2.54

JP1/IP2/IP.
Pinl.2i% Jif

JP1
IR V- K32 , R33 33K opro
A Ix3P.2.54  YVV j I
5V OP2- I, IP2 Hall/bemf W3|
10K : I~ u
Hall/lbemf V 3| 2A4 | . ~
R22 = PAATS o
. R45 OPpP2 PAS‘
IR V+ OP2+ I,  PA3 +—P%’
K Rroe Hall/bemf U 1| mp3 |- -
10K Internal OP

1X1P 2.54

Select Iv Sample using the internal OPA2

""""" “ MindMotion

Pin2.3i/% i
JP1, JP2,
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Hardware Settings(1):

MM32 Motor-DK

N AT
SPIN0O60G MB-201 V1.0
| =N

Connect the Pin2-3 of JP1/2/3
Select Hall/BEMF

“ MindMotion

lv & Hall/BEMF Switch

EPWMIE/ il 335 il ¢+

rorls # IHEREED

JP1
Ry, Rd2 R33 WK opro X3P 254
A ] Tx3P. 2.54 ]
5V OP2- 1, P2 Hall/bemf W3 _
10K g R RN )
Rzz < HAllbemf V.3, —: pas™ DA
IR V& R4 OP2+ 1 PA3| P‘i’iz p“ |
1K | 5 I g JP1/JP2/IP
R26 Hall/bemf U 3 - 1P3 Vi Pi11].2{;_ftﬁ
10K 1x3p. 254 |nternal OP Pin2.3i/ T
A 2 JP1, JP2,
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Hardware Settings(2): PWM input Polarity Select

B ‘ MM32 Motor-DK 9%
.| SPIN0GOG MB-201V1.0 Emn

&
i @ﬂmﬂmﬂm
SoC solution

a2
ol Eg'
]

EPWMIE/ il 335 il ¢+

& N&mFRED

Connect the Pinl-2 of JP4
Select PWM input Polarity Positive

“ MindMotion

e R o e e e TR2e L L e o
J FeWCIK 20 ESWCIK ESWCLK -> PA14/SWCLK
: D3P, 254 J o,
, 19 JP4 3
: EPWM_P b 100R EPWM P/N -> PA12/TIM14
| EPWM N =i = 4
| R3 TP27 DA/ e
! EFG/sWDIO - 1_7 s EFG/SWD <00 EFG -> PA13/SWDIO && PA|
s | 5V
Z g |
' RI9  TP21 \iIl—N b8
o ' 10K .. ]
o2 = | X FG/SWDIO ) [
| A GND
| R30 1K 1206 | PWM/SWCTK i
' TPAf5E ik i b - w.ﬂ
: Pinl 2% iM: PWMIL i 2 jﬁ)\ it
712 ifi 72t
VA4 | Pin2 310 : PWMIY 246 A
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Hardware Settings(2): PWM input Polarity Select

e ERST o ——éo T2
| Y S > A
1 Esweik 20 ESWCLK _ ESWCLK -> PA14/SWCLK
Tx3D. 2,54
b pwn p L0 U= S %QR
G : — 5 EPWM P/N ->PA12/TIM14 (
S | EPWM N —= T
o | H | R3 TP27 > PA13/SW : PA!
| sz wotoron o 3@ ! EFG/SWDIO | 1_7 - EFG/SWD <30 EFG -> PA13/SWDIO && PA]
' ‘ w = | 5V
R g f |
' RI9  TP21 \iIl—N b8
A e ' 10K p— 1
EPWMEAS SIS Hb - - | N FG/SWDIO 2 [
| A GND
v mugERED , R0 IR0 PWMSWOIK] 2
' TPAf5E ik i b - w.ﬂ
_ ' Pinl.2i%i@: PWMIE 246 A e
Connect the Pin2-3 of JP4 : Pin2 310 : PWMIY 246 A

: . : \N/"\/
Select PWM input Polarity Negtive
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Hardware Settings(3): Hall & BEMF Select

Hall U 1
R50 _}: Hall'bemf U
: B
SbE . 5 . JPS/IPG/IPTIE 5 i FHIdH
R4 ——C24 lﬁp,2_54——C13 Pinl 2i% il : ﬁT)\Hallf_ﬁ:"LT'
1K | NC 1nF P2 3H£il: 4 Abemflri S
V4 7 JP5, JP6, JP7H{NAR
Hall V I
— FHall'bemf V
y o3 fﬂ\e‘ E
1}
56K : s -
: : iy . RS2 ==C25 —=cC14
| MM32 Motor-DK S %o ‘ 10K Nc  [XR.254 1nF
‘ SPIN0O60G MB-201 V1.0 Emn
Hall W h_
y, Hall/bemf W
e
JOK RS5 ——=Cl lﬁf§54z°:c1ﬁ
10K NC - 1oF
.
LN Y
Connect the Pin1-2 of JP5/6/7 y ool ok g L caden
—ANNN—— 499 1InF  1x1P, 254
Select Hall U/V/W y % 27K
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Hardware Settings(3): Hall & BEMF Select

Hall U
R50 _ﬁ ~  Hall'bemf U

IPS/TP6/TPHE 5 i FEiEE

Pinl 2i%if: HAHall{ES
P2 3iEil: i Abemf(5 5
JP5, JP6, JPTHY VAR

U hamf TT J.:
IP5 *
—_——Cl13
1x3P, 2 54 1oF
"I."
% Hall'lbemf V
y RS3 hemf VT3
JPe 1o
— 14
i MM32 Motor-DK % Ix3P. 2.54 1oF
- 1 SPINO60G MB-201 V1.0 Emn
&b b & v
5%-3-?35.
Hall W
% Hall'bemf W
wo Rob hemf W 3
—C16
1aF
W ReE8 2TK Rf\f"?ﬁ _ .Bt‘mfﬂl
Connect the Pin2-3 of JP5/6/7 v mo okl a2k g Laden
X .
Select bemf U/V/W y % 27K
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Hardware Settings(4): Select Internal OPAl(default)

5.5~18V GND
% ’“ X C4RA 1|
s \ 7
. @acs [

3 “ ™0

MM32 Motor-DK  “%5:
SPINOGOG MB-201 V1.0 E mn =8

Connect the Pinl1-2 of JP8/9
Select Internal OPA1(default)

B },'Djplo R47 R32 4.99K
IR sum- 3: 1K |
iﬁp_ 254 SV ~ Eltemal OP
- 5, i -~
IR U+ 1?%[5‘1%“4 R21 i{ -PA7T N _ 0P1O
= R48 10K OP1-+ | OP1 PB(.> —
um® 3 +PAG . -
IR sum+ :___ 1K RS > - qu_ung
10K I | - '
P9 1x2P. 2.54
1x2P. 2.54

Note: OPA1 is used by default, and the OPAL1 will only be turned off in special conditions.
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Hardware Settings(5): Select lu/lsum Sample

[ ™0
MM32 Motor-DK

e e L B
SPIN0O60G MB-201 V1.0
| -1

Connect the Pin1-2 of JP10/11

Select lu Sample

""""" “ MindMotion

IR U- ]r]_:JPH)

IR sum- %I 1

A0

47 R32 4.99K

PN

IR U+ }FJPH

IR sum+ 1| |+ PAG .~ T 1

1:mP 2 54 SV Internal OP

Ix3P. 2.54

R21 -
R48 10K : OPL PBO.>=")

1K R25 -7

10K T 1 P TP

e T owele I L-v F- 0 —_— ot = vl W L R0 - .
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Hardware Settings(5):

5.5~18V GND

(“ X Clgrs\
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\ e
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MM32 Motor-DK

Connect the Pin2-3 of JP10/11

Select Isum Sample

Select lu/lsum Sample

R - ; P10 a7 R32 4.99K
IR 311111-_3
%;P b :41 “ SV Internal OP
3P.2¢ <o
1x3P. 2.54 OP1- -
R21 - PA7 T~
IR U+ ]rr:JPll ma8 e |TPAT S~ OPIO
—j OP1+ + PAG - J
IR sum+ J.:. 1K' Ros A6 EU_[
10K I -7 JPS
1P9 1x2
1x2P. 2.54

N L 1 S S i B i |
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THANKS
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