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Spectral Testing

Used to test the frequency characteristics of
a device under test (DUT)
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ADC Output (V)
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— Windowing technique

— Four parameter sine fitting
— Filter bank L Cannot work with clipping
— Interpolating DFT
— FIRE

* Clipped Amplitude

—[N. Giaquinto, 1997] Limited clipping allowance

_ - Limited accuracy
— FER [LI XU, (Under 2 revision)] Only ENOB test

* Proposed method (FERARI)
- Both non-coherent and clipped data -
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* Proposed spectral testing method

- Fundamental Estimation, Removal And Residue Interpolation
(FERARI)

- Spectral Testing Algorithm
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FERARI method for NC-AC data

Fundamental Estimation

* Use both time domain and frequency domain data

Fundamental Removal

 Remove estimated fundamental from the clipped data
to obtain residue

Residue Interpolation

« Generate a coherent, unclipped fundamental
* For each point on the coherent signal, interpolate the
residue to obtain the information of harmonics accurately

- New fundamental estimation method Is proposed
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FERARI (Fundamental Estimation)
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Voltage(ADC Code)
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Voltage(ADC Code)
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FERARI (Fundamental Removal)
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FERARI (Residue Interpolation)
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Fundamental Estimation (J..,, 8, ¢)
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Fundamental Estimation (J..,, 8, ¢)
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Simulation Results
Functionality : 16-bit ADC, INL =0.6 LSB, M = 8192
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Simulation Results

Robustness (w.r.t non-coherency and clipping)

16-bit ADC, INL = 1.8LSB, M = 8192
O range = -0.5 to 0.5; % amplitude over-range = 0 to 2
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SFDR Error (dB)

Simulation Results
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Use of interpolation (varying over-range)

ADC resolution = 12 Input over-range : From 0 to 10%
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Use of interpolation (varying over-range)

ADC resolution = 12 Input over-range : From 0 to 10%
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Use of interpolation (varying over-range)

ADC resolution = 12 Input over-range : From 0 to 10%
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Use of interpolation (varying resolution)

ADC resolution = From 12 to 20 bits; Input over-range = 1.9%
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Use of interpolation (varying resolution)

ADC resolution = From 12 to 20 bits; Input over-range = 1.9%
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Use of interpolation (varying resolution)

ADC resolution = From 12 to 20 bits; Input over-range = 1.9%

THD Error obtained with / without interpolation
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Use of interpolation (varying resolution)

ADC resolution = From 12 to 20 bits; Input over-range = 1.9%

THD Error obtained with / without interpolation
for a 1.9% over-ranged input for different ADCs
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e Measurement Results
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Measurement Results

Functionality : 16-bit SAR ADC, ADS8318 0=-0.35, %0R = 1.5
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Measurement Results
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Measurement Results

Functionality : 16-bit SAR ADC, ADS8318 0=-0.35, %0R = 1.5
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ADS8318

16-bit SAR
Signal frequency in the range of 10kHz (Varies with value of 0)
fsamp = 900kSPS, M = 8192

Amplitude Clipping : 0-2% linear range THD coherent = -107.5dB
Non-coherency: -0.5to 0.5
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ADS8318

16-bit SAR
Signal frequency in the range of 10kHz (Varies with value of 0)
fsamp = 900kSPS, M = 8192

Amplitude Clipping : 0-2% linear range SEDR coherent = 108.5dB
Non-coherency: -0.5to 0.5
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ADS8318

16-bit SAR
Signal frequency in the range of 10kHz (Varies with value of 0)
fsamp = 900KSPS, M = 8192

Amplitude Clipping : 0-2% linear range SNR coherent = 95.8dB
Non-coherency: -0.5 to 0.5 '
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Outline

 Conclusion
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Conclusion

Proposed new test method
— Non-coherent sampling and amplitude clipping

Fundamental identification
— Using both time and frequency domain data

Accurate functionality and robustness verified
— Simulation and measurement data

Applicable for BIST ADCs where precise
amplitude and frequency control is challenging
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