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Research Objectives 

• Use an Arbitrary Waveform Generator (AWG)  

   as low-cost low-distortion signal source  

    for ADC testing 

• Validate our 3rd-harmonic-cancelling  

    phase-switching signal generation technique 

• Perform analysis, simulation, and experiments   

    using AWGs  for ADC testing                      
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Expected Advantage of Our Solution 
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Background to this Research  

• ADCs are important part of mixed-signal SOCs. 

• Need a low-cost, low-distortion signal source  

   for ADC linearity testing. 

• #1: Use existing AWGs in testers         low cost  

• # 2: Develop a technique that doesn’t require   

     identification of AWG nonlinearity,  

      just a DSP program change. 
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Problem with Conventional Method 
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Research Objective 
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Conventional and Phase Switching Signals 
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Problem of Phase Switching Signal Generation 
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Model for Theoretical Analysis 

n: odd 

n: even 
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Direct Application of Phase Switching Signal 

: : 

ADC output Z(n) components 

By calculation 

CANNOT measure ADC HD3. 

signal 

HD3 
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AWG Output and Low Pass Filtering 

LPF AWG ADC 
w/ LPF 
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Application of Phase Switching and LPF 

: : 

ADC output Z(n) components 

By calculation 

 ADC HD3 can be measured. 

signal 

HD3 
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Spurious Attenuation Effect 

q 

AWG output and low pass filtering 
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Measured Waveforms of ADC Input and Output 
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 Low distortion sine signal generation 

Without AWG hardware modification 

 Just AWG program change  

      and a simple analog LPF 

 Verified with  

     AWG (Agilent 33220) 

     6 samples of 12bit  SAR ADC (AD7356) 
 

 

Greatly improved quality of ADC Linearity testing 

                 at virtually no extra cost. 

Conclusions 
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Future Work 

Generalization to other types of 

  low distortion sinusoidal signal generation 

    - HD2, HD2&HD3 cancellation for 1-tone 

    - IMD3 cancellation for 2-tone 

 

  We have partially verified these. 

 Detailed theoretical analysis, simulations,  

    and experiments are underway. 


