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I Key Features

Dual core Cortex®-MO0 * MCD motor control in QFN32 package (4x4x0.85mm)
Built-in LDO 5V and N/N Gate Driver, fits into 25mm PCB like donuts

One Hall element / latch full sine-wave control

Voltage 12V, PWM carrier up to 93.7KHz, RPM up to 50000 rpm
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Parameters can be set via software and program control can be performed

through 4 Lines (COM port)
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Multi-points speed control for greater flexibility

\ 4

Open/Close loop control, over/under voltage point protection (FW/HW), over

temperature protection (HW), over current protection (HW)
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IAppIication Block Diagram
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Hardware

MA853 QFN32
< Pin Pin Configuration Functions
E PA1/ALERT alert over-temperature/over-
X voltage/over-current signals
=& %ms=s8 = i
o055 5 FG Output speed signal (0~5V)
I_I |_| |_| [ |_| |_| |_| |_| PA9 Pin with FG for Capture signal.
@ °°3IIKER PA10 Output FG signal (Filter FG signal
PAL/ALERT [] 1 24 OUT-W generated by upwind and downwind)
FG :j 2 | 23 j: GLW PAO/SPD PWM speed control
VREG [] 3 | | 22 ] PA11
| | DIR Control motor forward and reverse
PAO/SPD ::4 | QFN32(4x4) | 21 :j GHV
vSS[L 15 | 20[ ] OUT-V PAS (PWM) Capture external PWM Duty
DIR [ 6 Exposed Pad | 191 GLV - -
PA7/BRAKE [ 7 |_ o 4 181 GHU HP.HM Hall input signal
PAS[]8 v [ ouT-U oC Current sampling
o 2 988333 OUT-UNV/W UVW power line
Jotodout RN GH U/NV/W UVW high-side MOS drive
T=223284H3 ~- GND
TaoFouo GL U/VIW UVW low-side MOS drive
n
g PA1l ADC channel sampling
- PB1 ADC channel sampling
PA13.PA14 4-wire programming with UART
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Software

2 MAB53 Motor Studio 1.0.0 x €2 MA853 Motor Studio 1.0.0 *
FEile IC Help Exit File |IC Help  Exit
MCU Setting 1 MCD Setting 1 | MCD Setting 2 | MCD Setting 3 MCU Setting 1 MCD Setting 1  MCD Setting 2 | MCD Setting 3
®!Open loop 100 ¥ Speed Curve
) Close loop . Config: [_| No Stog [] Max off 7] Max Open
1 Point1 Max point
Max speed: 899999 RPM ® Start SPD |7 % Input(sa |%
Qutput 7 % Qutput 100 %

ovP: v Stop SPD 5.1 % HYS 1.6% -

UVP: 7.0 V . ) op Return HYS

Enable RBlock

T i ” * Hall parameter Motor parameter

ame n ut . - ) .

Stop 8 0 @ Position Sector U phase [] Reversed polarity Pole pair 2

Start 7 7 . Positon offset|-12 /32 * 30deg (-32~31) Max speed 16384 ¥ |RPM

Pont1 | 30 | 35 ”

Point 2 50 60 »

Point 3 80 88

Max point | 90 100 °

0
1 W B -

Port: NONE ~  Search Connect CheckSum:0xF9CDCF Write Port: NONE -~ = Search Connect CheckSum:0xFICDCF Write
€22 MAB53 Motor Studio 1.0.0 X €2 MA853 Motor Studio 1.0.0 X
File I Help Exit | | Eile I Help Exit

MCU Setting 1 | MCD Setting 1

MCD Setting 2 MCD Setting 3

MCU Setting 1 | MCD Setting 1 | MCD Setting 2 MCD Setting 3

Control Misc
Waveform F0% % sS_ADD_SEL [7] BRK_360_SEL OCPDIS
@) 180deg 7 150deg Duty chg limit | 3/8 v 1% «|ss_UP SEL (] DUTY_UP_TIME
Ton Toff 0s ¥ | WAIT_TIME [] BRK_INV
O 03s ® 06s @ x10 O) x5 [_] Dis Lock -
) 50KHz ¥ RS_SEL [] WAIT_CON ["]IND_SEL
OGP mask IsD v = -
Odk . @edk  Osdk O 8dk  OGPHYS| 8% . ® Auto ) Latch 025V OC_LEVEL [ LOCK_BRK $S_LOCK
) ) - 7 =
o ISD_LEVEL || ALARMSEL ALARM_LAT_SEL
Start Freq | 10Hz ¥, Start Cur | 12.5% - v il 383.7s ¥  SS_DUTYCHGLIMIT
a ¥ REV startup Enable - [] ALERTINV ] ISD_MASK
No Limit ~ RPM_LIMIT
PWM Freq | 23.4-93.7KHz e LA table |0 [v] InPAC (] DIR50
off ¥  BRK_MODE o
[] ANTITHROUGH
Pl parameter off ~ | WAIT_MODE
Kp |32 V] x8 Ki32 V]x8 A Bl 156URGE S [] INPACAPPLY ] BREAKALT
Interface 200.0mA ~ | ISINK_SEL
DIR . 250ns(3clk) ¥ DEADTIME
) LIH=CWIGCW ® L/H=CCW/CW FGport 1 ppr _| Alerton Rev
N L->H deadtime ~ INPACEDGE
Port: NONE - = Search Connect CheckSum:0xFICDCF Write Port: NONE - = Search Connect CheckSum:0xF9CDCF Write

Easy setup with computer software

» Select COM Port and write the parameters of the

motor, programming checksum functionality
Multi-point control through PWM Duty
» Setting of stop, start, intermediate multi-speed and
maximum speed
Control and Protection

» open/close loop control, over/under voltage control,
blocking setting
» Motor & Hall basic parameters, and speed curve, and

advanced control parameters
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BOM List

Comment Description Quantity
MCU MA853 QFN32 1
N/N-MOS PMPAK 3x3 3
Hall element SOT23 1
SMD Capacitor 0402/0603 10
Resistor 0402 15
Detection Current Resistor 1206 2
N-MOS SOT23 1
P-MOS PMPAK 3x3 2
Diode 1206 1
Total 36

Circular PCB Size Diameter 20 mm




I Waveform

€ 93.7KHz sine-wave up to 50,000 RPM
PWM Duty 88% * U-Reverse 7.06A
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Waveform

€ Supports starting in tailwind
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Startup sequence

QAL — Ll

| -0. 683 div

YOKO

0.006650 s

1/ AT
150.376 Hz

€ Supports starting in headwind

GAWA

Stopped

Normal
625kS/s

Q12
~3. 31890 div

0.003000 s
/AT
333.333 Hz
Vi

1.500 A
\p]

0.600 A
P

0.900 A

10ms/div 500ms/div

Before startup
i [

R OMGR AN R WD SRH R G R S R R W B

No rush current

CH1 INPUT  CHZINPUT | [SEENRBENNA [CHa INPUT CHL INPUT [CHZINPUT | GRENRBEEN CH4 INPUT

DC Full DC Full DC Full DC Full DC Full DC Full DC Full DC Full

500 V/dv 100 V/div | 10.0 V/div  |2.00 A/div ; 500 V/div  |10.0V/div |10.0 V/div | 2.00 A/div ;

10:1 10:1 10:1 10A:1Y DC OFF  ## 10:1 10:1 10:1 10A:1V DC OFF  ##
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