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Solution Overview

A Control motor A Off-line get motor parameter
A OSC-like performance A Auto-calculate PID parameter

AElectrical weight
AOOB

AUSP

APulse SPIN

A Sensor-less
observer

AFast track
performance

A Support stall
and recovery

AReduce THD
AEnhance o
sinusoidal /"7,0,- lency
Ovement

<O
1°° ¢

Alnitial position detect

. ANo orientation, no shaking
AMTPA algorithm

A Over modulation algorithm
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Solution Block Diagram
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Software Encoder 1 FEE

A Support motor type
I BLDC

PMSM (IPMSM, SPMSM)
7 BPM
7 SR

E stimator

A Performance
1 Fast track

I Observe range: 5hz-1200hz

Support stall and recovery function

A Motor parameter

A For FEE, only need three motor parameters: R, L, L,
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Motor Identification

AFor a new motor, i f we dondot know
Donot worry, because we have motor

these features: ———
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Motor Identification

A Resistance measurement principle: R =Y/,
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Motor Identification
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Auto Tuning

AThe model of motor control system could be shown like this:

. 1

e T k,- (1;5+1) K, Us R

B - | — & e
A s T.s+1 (rs+1)

irea{,l"

1 Treal T; =
(Tons+ 1)

AWhen simplified, the transfer function could be expressed like this:

Ks-k

— p
G (S) B R-t;s(Ts+1)
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Auto Tuning

A The model of motor 4

control system could W .
be shown like this: \/
>

AThen we could get Kskp 1

this formula: RT;w,
) ( R -7, w,
AThis formula could calculate kp = K,
the parameter of Pl controller: 1 k,
k: = T_ : Ts
L

Note: Normally K¢ =1, T represents the sampling time.
w . = 2pf . represents cutoff frequency.
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Zero Speed Start-up

AInject high frequency signal to get initial position & polarity of motor
1 Orientation disappears, no shaking during start-up course
1 High frequency course is short, noise is acceptable
I No damage to motor
T Only could be used for IPMSM

A Fast enter closed loop, about 200ms

High frequency .
‘injection algorith
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DTC & HMS T Dead Time Compensation

ARemove the dead-time effect
A Decrease THD, make current waveform more sinusoid
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DTC & HMS T Harmonic Suppression

ARemove 6 order harmonic effectively
A Selectable according to the BEMF performance of the motor
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Improvement in Efficiency

A Maximum torque per ampere control (MTPA) i
Driving motor by minimum current requirement

® @ 2 _
ig=—1— + L —+i,7
Z(Ld—Lq) 4 (Ld_Lq)

A Over modulation 7
Improve the utilization ratio of DC bus voltage

Maximum usage
Function of DC voltage
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System Level Function

Un-stop (USP)

AUSPi s the abbr esvtioap irounnnionfgoiusmhi ch mear
motor when switch running direction

A Zero downtime to improve quality of wash, which could reduce damage to
delicate clothing, such as silk

A
n

\ 4

—+

\/

Traditional Wash Mode

Vv

\_/

Un-stop Wash Mode
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System Level Function

Pulse SPIN T used to balance the relationship between
SPIN and drain off water

speed ‘y

= = Pulse Spin
= = = Traditional Spin t

w

Start
Different SPIN Types Pulse SPIN from 1000rpm to 100 rpm
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Motor Graphical Interface

A Control motor (including start-up motor, stop motor,
change motor speed etc)

A Monitor motor status

A Set parameters (including motor parameters,
control parameter, system parameter)

A Observe constant and variables in numerical form
A Observe constant and variables in graphic form

A Like oscilloscope performance when observing
waveform (including waveform pause and recovery,
change timescale, waveform measurement etc)

A Waveform data save
A Waveform data import and export
A Support multi-motor control

A Support multiple language (Chinese and English)
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Motor Graphical Interface
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Solution Performance

Test Items Performance
....... 1mpUtAcrange150VAC~275VAC
....... 2Carr|erfrequency10Khz~20KhzonI|nevary
....... 3Motorspeedrange5hz~1200hz(electr|cal)

7 Weighing precision 5009
....... 8oo|3prec|5|onloog
....... 9Brak|ngt|me<2()seconds
10 ...... StartupUme ..................................... <1second ...................................................................................................
11 ...... Runnmgnmse ................................. A bout1o%|owerthansensorso|ut|on ...............................
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Waveform of Start-up
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A Orientation disappears
A Fast enter closed loop, about 200ms
A Lower speed over-shoot, <5rpm
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Waveform of Low and Ultra-high Speed

A Low speed: 38rpm
(pole pairs: 18)

; A Ultra-high speed:
A Sinusoid waveform Ultra-high spee

1111hz (electrical frequency)

A Sinusoid waveform
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