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Emerging products have embedded data converters

Catalyst

AMS Built In Self Test (AMS-BIST) is one of the solutions
-- Conventional testing  precise amplitude and frequency control

-- Designing high end test circuitry on-chip is challenging

-- Large area

http://m.eet.com/media/1181967/digital_audio_hub_for_multimedia_fig1.jpg

Challenging to de-embed and test block cost effectively

Require new test methods that relax stringent conditions
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Cannot work with clipping

Limited clipping allowance

Limited accuracy

Only ENOB test

• Proposed method (FERARI) 
 Both non-coherent and clipped data



Outline

• Motivation and Spectral testing Background

• Proposed spectral testing method

- Fundamental Estimation, Removal And Residue Interpolation 

(FERARI)

- Spectral Testing Algorithm

• Simulation Results

• Measurement Results

• Conclusion

16



Proposed Test Setup

17

Can accommodate 

-- over-range input to ADC

-- non-coherent sampling



Proposed Test Setup

17

ADC

Can accommodate 

-- over-range input to ADC

-- non-coherent sampling



Proposed Test Setup

17

ADC

Over-range input

Can accommodate 

-- over-range input to ADC

-- non-coherent sampling



Proposed Test Setup

17

ADC

Over-range input

Clipped Output

Can accommodate 

-- over-range input to ADC

-- non-coherent sampling



Proposed Test Setup

17

ADC

FERARI

Method

Over-range input

Clipped Output

Can accommodate 

-- over-range input to ADC

-- non-coherent sampling



Proposed Test Setup

17

ADC

FERARI

Method

Spectral 

Test

Over-range input

Clipped Output

Can accommodate 

-- over-range input to ADC

-- non-coherent sampling



FERARI method for NC-AC data

18



FERARI method for NC-AC data

18

Fundamental Estimation

• Use both time domain and frequency domain data



FERARI method for NC-AC data

18

Fundamental Estimation

• Use both time domain and frequency domain data

Fundamental Removal

• Remove estimated fundamental from the clipped data 

to obtain residue



FERARI method for NC-AC data

18

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



FERARI method for NC-AC data

18

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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Method % Clip δ THD (dB) SFDR (dB)
Coherent + DFT 0 0 -104.2 108.6
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+ Clipping + FERARI 1.7 0.14 -104.7 109.4
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Functionality : 16-bit SAR ADC, ADS8318

Frequency Bins
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Method % Clip THD (dB) SFDR (dB) SNR (dB)
Coherent 0 -107.5 108.5 95.8

Non-coherent
+Clipping 1.5 -108.1 109.2 95.8

δ=-0.35, %OR = 1.5
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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

37



Thank You

38


