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• Evaluate the sources of uncertainties in digital measurement 
of waveforms 

• Calculate uncertainty propagation for the whole traceability 
chain

• Provide models and approaches for fast on-site calculations 
of uncertainties

Objectives of the report

Uncertainty estimation is based on:
•Measurement procedures 
•Algorithms used to obtain measurement parameters 
•Uncertainty sources 
•Current measurements are also based on voltage 
measurements 

For these reasons the report is planned as follows:
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 Detailed instructions on measurement procedure for 
voltage are presented. Including
• Including equipment/systems which are available in the market

• Possible measurement setups 

• Explanation of the calibration process which defines with which 
setup/configuration to use which algorithm

• Presents ideas for choosing references to be used to reach the 
uncertainty goals. 

Content  of the report

uncertainty goals. 

• Briefly steps of calibration for both voltage sampler and voltage 
source calibration are defined. 

 Model functions of the measurements are given in detail 
including the uncertainty sources and their estimated 
values. 

 Finally information about uncertainty calculations and 

 The scope of the measurements is presented
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Measurement Setups-Adviced Algorithms for Multi Tones
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The model function of an x[n] 
sample is defined:

Content  of the report
Model Functions & Uncertainty Sources
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o Calculating Uncertainty Dependent on Used 
Algorithms

RMS Formula DFT 3 Parameter Sine-Fit

Content of the report

for n=1:length(uX)

duX(:,n)=uX(n)*(rand(200000,1)-0.5)*2;

duTa(:,n)=uT*(rand(200000,1)-0.5)*2;

duTi(:,n)=uT*(rand(200000,1)-0.5)*2;

end
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Correction for Sampler's Band-Pass Filters (Gfilt)
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Correcting the Effect of Stray Electrical Circuit Components in the Measurement Setup

Figure 4. Electrical circuits showing the distribution of
stray circuit components of the measurement setup
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Correcting the Effect of Stray Electrical Circuit Components in the Measurement Setup
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Coskun Ozturk, T., Erturk, S., Tangel, A., 
Arifovic, M. "Using Programmable 
Josephson Voltage Standard for Static and 
Dynamic Gain Characterization of 

Measurements Carried out to Support the Report

STATIC GAIN&INL CHARACTERISATION BY USING QUANTUM STANDARDS

Dynamic Gain Characterization of 
Integrating ADC", 
IEEE Transactions on Instrumentation and 
Measurement, -
:doi10.1109/TIM.2019.2941360 (2019) : 1-9
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IMPROVING STATIC GAIN&INL CHARACTERISATION BY USING QUANTUM STANDARDS

Coskun Ozturk, T., Erturk, S., Tangel, A., Arifovic, M. 
"Using Programmable Josephson Voltage Standard for Static and Dynamic Gain Characterization of Integrating ADC", 
IEEE Transactions on Instrumentation and Measurement, -:doi10.1109/TIM.2019.2941360 (2019) : 1-9

Measurements Carried out to Support the Report
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IMPROVING DYNAMIC GAIN&SINAD CHARACTERISATION
BY USING QUANTUM STANDARDS

Coskun Ozturk, T., Erturk, S., Tangel, A., Arifovic, M. "Using Programmable Josephson 
Voltage Standard for Static and Dynamic Gain Characterization of Integrating 
ADC", IEEE Transactions on Instrumentation and Measurement, -
:doi10.1109/TIM.2019.2941360 (2019) : 1-9

Measurements Carried out to Support the Report
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USING PJVS
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MEASUREMENT RESULTS
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MEASUREMENT RESULTS
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SAMPLING SYSTEM BASED ON Δ ADC
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IMPROVING DYNAMIC GAIN&SINAD CHARACTERISATION BY USING PJVS

Measurements Carried out to Support the Report
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Thank you for your attention!

Mehedin ARİFOVİÇ
Tezgül COŞKUN ÖZTÜRK
Naylan KANATOĞLU




