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ÅSimilar challenges in Lithography and MRI  

 

 

 

 

 

 

ÅDynamic Range >106 = >120dB 

ÅA power amplifier basically is 

Å >20 bit digital-to-analog converter 

Å10 to >100 kW output power 

Wafers / hour Ą m/s2 
Ą A  

Feature Size Ą nm Ą µA 

Patients / hour Ą fps 
Ą kA  

Resolution Ą dpi Ą mA 
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ÅHigh-precision power-amplifiers are often based on a 

conventional switching-leg (with or without filter) 

ÅRequires blanking-time to prevent shoot-through 

current when switching 
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ÅBlanking-time and forward voltages of the switching 

devices leads to a nonlinear voltage-error 

ÅResulting in significant zero-crossing distortion 

ÅTypically several percents of the voltage range 
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ÅFocusing on open-loop dynamic behavior 

ÅEliminate zero-crossing distortion due to 

blanking-time & voltage drop semiconductors 

ÅTopology with linear relation from duty-ratio to output 
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ÅParallel connected P- and N-cell 

ÅAllows bidirectional current 

ÅDoes not require blanking-time 



ÅOpposed Current Converter (OCC) or Dual Buck (DB) 

ÅContinuous conduction mode (CCM) 

ÅBias current, flowing from the P-cell to the N-cell 
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ÅConstant bias-current 

ÅNo distortion due to cross-coupling between bias 

and output 
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ÅModulated bias current 

ÅLower losses (33% less) 



Pulse width modulation strategy 

PAGE 10 23-6-2015 

Department of Electrical Engineering 

ÅThe DB does not require blanking time, and even 

allows overlapping gating signals 

ÅThis results in 1 extra degree of freedom for PWM 

 

 



ÅPossible to operate a full-bridge equivalent of a DB 

with unipolar PWM and a constant CM voltage across 

the load 
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Measurement result 

Udc = 100 V 

fsw = 10 kHz 
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ÅMore volume and losses than HB equivalent 

ÅScaled HB inductors Ą ~ 40.75 more volume (2.8*) 



ÅCoupling of inductors results less volume  

Å~1.5* compared to ~2.8* uncoupled for non-

interleaved voltages 
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