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Key Competitive Features 
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Solution Overview 

ÁOff-line get motor parameter 

ÁAuto-calculate PID parameter 

ÁControl motor 

ÁOSC-like performance 

ÁReduce THD 

ÁEnhance 
sinusoidal 

ÁMTPA algorithm 

ÁOver modulation algorithm 

ÁElectrical weight 

ÁOOB 

ÁUSP 

ÁPulse SPIN 

ÁInitial position detect 

ÁNo orientation, no shaking 

ÁSensor-less 
observer 

ÁFast track 
performance 

ÁSupport stall 
and recovery 
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Solution Block Diagram 
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Software Encoder ï FEE 

ÁSupport motor type 

īBLDC 

īPMSM (IPMSM, SPMSM) 

īBPM 

īSR 

ÁPerformance 

īFast track 

īObserve range: 5hz-1200hz 

īSupport stall and recovery function 

ÁMotor parameter 

ÁFor FEE, only need three motor parameters: RS, Ld, Lq 

Fast 

E-BEMF 

Estimator 
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Motor Identification 

ÁFor a new motor, if we donôt know the parameter, how to drive it? 

Donôt worry, because we have motor identification engine, with 

these features: 

īNo need for extra board 

īGet RS, Ld, Lq  automatically 

īGUI to show the  

measured result 
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Motor Identification 

ÁResistance measurement principle:  R = U/ I 

ÁInductance measurement principle:  L = U/ di * dt 
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Motor Identification 

Resistance Measure 

Inductance Measure 
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Auto Tuning 

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

ÁWhen simplified, the transfer function could be expressed like this: 
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Auto Tuning 

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

ÁThis formula could calculate 
 the parameter of PI controller: 

Note: Normally K S = 1, T S represents the sampling time. 

 w c = 2pf c represents cutoff frequency. 

ÁThen we could get  
this formula: 

w c  

w  
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Zero Speed Start-up 

ÁInject high frequency signal to get initial position & polarity of motor 

īOrientation disappears, no shaking during start-up course 

īHigh frequency course is short, noise is acceptable 

īNo damage to motor 

īOnly could be used for IPMSM 

ÁFast enter closed loop, about 200ms 
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DTC & HMS ï Dead Time Compensation 

ÁRemove the dead-time effect 

ÁDecrease THD, make current waveform more sinusoid 

No dead-time compensation With dead-time compensation 



14 © 2014 Spansion 

DTC & HMS ï Harmonic Suppression 

ÁRemove 6 order harmonic effectively 

ÁSelectable according to the BEMF performance of the motor 
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Improvement in Efficiency 

ÁMaximum torque per ampere control (MTPA) ï 

Driving motor by minimum current requirement 

Function 
Maximum usage  
of DC voltage 

Without OV-PWM 0.577Vdc 

With OV-PWM 0.625Vdc 

ÁOver modulation ï  

Improve the utilization ratio of DC bus voltage 
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System Level Function 

Un-stop (USP) 

ÁUSP is the abbreviation  of ñun-stop runningò which means no need to stop 

motor when switch running direction 

ÁZero downtime to improve quality of wash, which could reduce damage to 

delicate clothing, such as silk 

n 

t 

Traditional Wash Mode 

n 

t 

Un-stop Wash Mode 
Current Waveform of Un-stop Mode  
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System Level Function 

Pulse SPIN ï used to balance the relationship between  

SPIN and drain off water  

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

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

ÁMonitor motor status 

ÁSet parameters (including motor parameters, 
control parameter, system parameter) 

ÁObserve constant and variables in numerical form 

ÁObserve constant and variables in graphic form 

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

ÁWaveform data save 

ÁWaveform data import and export 

ÁSupport multi-motor control 

ÁSupport multiple language (Chinese and English) 
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Motor Graphical Interface 

Waveform Observe Area 

Waveform Data Save Area 

Waveform Control Panel 
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Solution Performance 
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Solution Performance 

Test Items Performance 

  1 Input AC range 150VAC~275VAC 

  2 Carrier frequency  10Khz~20Khz, on-line vary 

  3 Motor speed range 5hz~1200hz (electrical) 

  4 Motor speed fluctuation Ñ0.5hz (electrical) 

  5 Observer precision 1% 

  6 Maximum acceleration 30hz/s (electrical) 

  7 Weighing precision 500g 

  8 OOB precision 100g 

  9 Braking time < 20 seconds 

10 Start-up time < 1 second 

11 Running noise About 10% lower than sensor solution 

12 Power efficiency About 5% higher than traditional inverter solution 
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Solution Show 
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Waveform of Start-up 

ÁOrientation disappears  

ÁFast enter closed loop, about 200ms 

ÁLower speed over-shoot, <5rpm 
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Waveform of Low and Ultra-high Speed   

ÁLow speed: 38rpm 
(pole pairs: 18) 

ÁSinusoid waveform 
ÁUltra-high speed: 

1111hz (electrical frequency) 

ÁSinusoid waveform 


