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Industrial Background 

  ∙  Need for ADC low-cost test 
 

  ∙  Need for ADC high-quality test 
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： Increase Test Cost 

： Reduce Silicon Cost 
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Research Goal 

High Quality ADC test with a low cost AWG 

Conventional test 
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Proposed test 
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Principle of distortion signal cancellation 
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Conventional and Phase switching signals 
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Comparison of conventional  

and phase switching signals 
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Conventional test signal 

Phase Switching test signal 
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for attenuating 

around fs/2 spurious 
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Fundamental
3rd order harmonic Around fs/2 spurious component

3rd  order harmonic disappear 

Comparing conventional and phase switching  
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3rd order harmonic cancellation 

by phase difference by π
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Comparison result 

𝐟𝐬/𝟐 − 𝐟𝐢𝐧  

attenuation 
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 HD3  

detection error  
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High quality test 

・ ADC linearity test with AWG 

・ Phase switching signal & simple LPF 
realize high quality ADC test 

・ Only AWG program change 

Phase Switching 

-93.7dB 

Low quality test 

Proposed test can realize high quality test 

with the conventional AWG 

X(n) = 𝐀𝐜𝐨𝐬 𝟐𝛑𝐟𝒊𝒏𝐧𝐓𝐬  

𝐗𝟎(𝐧) = 𝐁𝐜𝐨𝐬 𝟐𝛑𝐟𝒊𝒏𝐧𝐓𝐬 + 𝛑/𝟔  

𝐗𝟏(𝐧) = 𝐁𝐜𝐨𝐬 𝟐𝛑𝐟𝒊𝒏𝐧𝐓𝐬 − 𝛑/𝟔  

Conventional signal 

Phase Switching 

 signal 
Here, 𝐁 = 𝟏. 𝟏𝟓𝐀 
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Test signal generation with an AWG 
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AWG : Arbitrary Waveform Generator 
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