)))))))
Illl II ] Il research and mnovahon progrdmme and (he EMP\R Pdr[lupdlm ggggggg

17RPTO3 DIG-AC
A digital traceability chain for AC voltage and current

WP4 — Validation of the new traceability chain

CEM- Final meeting
Madrid 19/05/2022



e Task 4.1: Validation against Josephson EMPlR - -

W AG 2 20 o e T g I A e

« Comparison of the response of two digitisers (DMM1 and DMM?2) when
same multi frequency signal generated by JAWS is inputted in two ways:

« 1. Frequencies one by one

« 2. Frequencies at the same time .

— DMM | |
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Example:

Uﬂltagew

Time/s



Rﬁm Task 4.1: Validation against Josephson EMPIR - E“mu

voltage standards

« Nomenclature for input signals, used in the presentation:

Measurement
Voltage RMS (amplitude) Phase/®

Single 12>V, .. 1->-
3@sametime 1->1/3V,., 12«
3@sametime 3->1/2V,.,1/3V,..1/6V,., 12a
3@ sametime 1->1/3V,., 32> a,a+45 a +90

\ — — )
Y
Called also:
Freq/Amp/Phase




Task 4.1: Validation against Josephson
voltage standards

* These are the corrections calculated for both digitisers:

Correction/pV:-vV—1

—80

Digitiser 1 (D)

Digitiser 2 (D)

1 . 4 100 Hz
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Input signal

EMPIR H =

The EMPIR initiative »-funded by the Eur 2()2()
research and ||||||| lmn programme and (h EMP\R P t p I J SI tes
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Formula to correct
measure voltage:

Vmeasured

Vcorrected = Ve = —

1+1O6

Corrections
for digitisers
obtained



s Task 4.1: Validation against Josephson EMPIR- mf

tehelll
voltage standards

. _ Shunts calibrated successfully
« Quantum calibration of 20 mA and 50 mA shunts  with very low uncertainty

JAWS o
Digitiser 1 error

Phase B and
Digitiser 2 error

Phase C: Validation

Digitiser 1 Digtiser 2 Digital current
: I Under Step 0P

, o : Current source + : : Ratio

s P s hunts rati .
|— Shunt1 | Shunt2 W Parallel arrangement Shunts ratio difference

Current source

Standard

()

Quantum !
calibration

Shunt 20 mA error /
Phase A D and Shunts ratio
Shunt 50 mA error

" Quantum "~
calibration
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thill.le e ot
voltage standards

Is SP CS3A: 20mA-50mA Fluke A40B: 20mA-50mA
10 - .
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111 311 313 331 111 311 313 331

Input signal

Differences after correction are very small
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« Travel standard:
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o Quantities to be measured:
Testing point

Current RMS/mA Frequency/Hz Phase/°

o
Testing point

Voltage RMS/V Frequency/Hz Phase/°

1.1 11.00 100 11 4.000 100

2.1 11.00 400 = 21 4.000 400 =
3.1 11.00 1000 - 3.1 4.000 1000 -
4.1 3.70 100 o 4.1 1.330 100 a
4.2 3.70 400 a 4.2 1.330 400 a
4.3 3.70 1000 o 4.3 1.330 1000 a
5.1 5.55 100 a 5.1 1.995 100 a
5.2 3.70 400 o 5.2 1.330 400 a
53 1.85 1000 a 5.3 0.665 1000 a
6.1 3.70 100 o 6.1 1.330 100 a
6.2 3.70 400 o +45 6.2 1.330 400 o +45
6.3 3.70 1000 a+90 6.3 1.330 1000 o+ 90

» Calibration error: difference between the measured quantity calculated
by the reference standard and the quantity applied to it, and divided by
the applied quantity (LA/A or pV/V).



