cal

equipment

Reference xDevs.com
Ref P/N Volt

Serial FXN
ID Number 2nd Transfer, traceable

Notes Battery power

Calibration date

Ambient
Temperature

xDevs.com FX

December 09 2020
24.23 °C

Relative Humidity 18.37 %

Pressure

Test type

1005.76 hPa

Front 5440A-7003 cable terminals, nulled
DMM

Reference standard Mfg
DC STD xDevs.com
DC STD Datron
DMM Keysight
Thermometer Fluke

Model
792X
4910

3458A/001/002
1529

Options
9.9999698 +0.3 ppm
REDACTED 0.1 ppm
03
Omega RTD100CAP Class A

Serial / Unc
X102
REDACTED
Process unit
Process unit

CEID
XVR1
NVR1
XDM5
XTM2

Calibration date Due date
11/26/2020 05/26/2021
12/03/2020 12/03/2021
11/28/2020 12/28/2020
12/04/2020 12/04/2021

xDevs.com certifies that this calibration used measurement standards traceable to the Sl, through ISO 17025 Accredited Measurement Laboratory. Actual measurement uncertainty available upon request was calculated using the expanded
method and is expressed in values at approximately the 95% confidence level using a coverage factor of K= 2.

Certificate statements are based on test results within specified limits without reduction of the uncertainty of the test and/or measurement. The test and measurement data here relate only to the item tested and/or measured. Unit acceptance
of failure includes uncertainty data compilation. Calibration due date that appears on the Certificate of Calibration and labels are determined by the customer and does not imply conformance to a standard.

UUT output transferred by manual ratiometric measurement with reference standard.
Fixed 1.000e+01 range is used on the Keysight 3458A/X02 detector. The following test use 10 minute transfer specification with xDevs.com Volt output source as reference. Gain verified for stability +0.10 ppm over the test period. Detector

zero offset is DUT is nulled prior to the measurement.

Configuration : Battery power STD, NPLC100, NDIG8, Guard is open. DUT Reference powered by Keysight E36312A +/-12 VDC.

Transfer reference output
Reference measured output (+)
Reference measured output (-)

Reference calculated +/-
Detector zero offset
UUT measured output (+)
UUT measured output (-)
Ratio positive polarity
Ratio negative polarity
UUT calculated output (+)
UUT calculated output (-)
Temperature A
UUT previous data
Deviation from previous measurement
UUT Expanded measurement (Linear) k=2
UUT Expanded measurement (RSS) k=2

Statistics image data

Measurement

9.9999698
9.9999706
-9.9999697
9.9999701
0.0000007
10.0000338
-10.0000331
1.00000632
1.00000635
10.0000330
-10.0000333
-0.307
10.0000320
0.119 ppm
10.0000331
10.0000331

Unit Uncertainty Standard Deviation
VDC +0.300 ppm
VvDC +0.100 ppm o = 1.993990e-07 VDC
VDC +0.100 ppm o = 3.118597e-07 VDC
VDC 1£0.100 ppm
VDC o = 9.497526e-08 VDC
VDC +0.100 ppm 0 = 2.844457e-07 VDC
VDC +0.100 ppm o = 2.742618e-07 VDC
10.200 ppm
10.200 ppm
VDC +0.500 ppm
VDC +0.500 ppm
°C 10.60 °C
VDC +0.400 ppm
VDC
VDC +0.500 ppm
VDC +0.361 ppm

DUT Spec /A

A =0.077 ppm
A =-0.013 ppm
A =0.032 ppm

A =-0.011 ppm

A =0.011 ppm
+1.0°C

0.1%
0.1%

Degree of freedom / Notes

20
20

20
20
Inf
Inf

Report

In spec
In spec




Measured value

Measured value

—0.00003335
—0.00003175
—0.00003016
—0.00002857
—0.00002697
—0.00002538
—-0.00002378
—0.00002219
—-0.00002060
—0.00001900
—-0.00001741
—-0.00001582
—0.00001422
—0.00001263
—-0.00001103
—-0.00000944
—0.00000785
—-0.00000625
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0.00003335

—9.99995

DET:HP3458A[3] REF-, Range 10, REF:xDevs.com_Volt GPIBO 09 December 2020 06:08

| Max : -9.9999694e+00
- Min : -9.9999704e+00
SDEY . 3.132269e-07

Measured DUT]
DUT Spec, max
DUT Spec, min
REF Spec, ma%
REF Spec, min]

Median : -9.99996976e+00 ‘Samples : 20

+9.99995

6 8 10 12

Samples, number

DET:HP3458A[3] REF+, Range 10, REF:xDevs.com_Volt GPIBO 09 December 2020 06:08

18

0.00003175

0.00003016 |-
0.00002857 |-
0.00002697 |
0.00002538 |-
0.00002378 |-
0.00002219 |
0.00002060
0.00001900 |-
0.00001741 |
0.00001582 |
0.00001422 |-
0.00001263 |-
0.00001103
0.00000944
0.00000785

| Max : 9.9999708e+00
- Min : 9.9999700e+00
SDEV . 2.379259e-07F

0.00000625

Measured DUT]
DUT Spec, max
DUT Spec, min
REF Spec, ma%
REF Spec, min]

-

Median : 9.99997054e+00 Samples : 20

0
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| https://xdevs.com/article/calkit Samples, number
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Uncertainty error, ppm

Uncertainty error, ppm




Measured value

Measured value

0.00004007 -1.000001e1l DET:HP3458A[3] UUT-, Range 10, REF:xDevs.com Volt GPIBO 09 December 2020 06:08

BRI « o = oo om0

—0.00003609

—0.00003410
—0.00003211
—0.00003011
—-0.00002812
—0.00002613
—0.00002414
—0.00002214
—0.00002015

—0.00001816
—0.00001617 —
—0.00001418
—0.00001218} \\», . 1 00000320201 i

—0.00001019 | Min : -1.0000034e+01
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Measured DUT]
DUT Spec, max
DUT Spec, min
REF Spec, ma%
REF Spec, min]
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0.00000621 Median : -1.00000332e+01 ‘Samples : 20
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0.00004007 +1.000001el DET:HP3458A[3] UUT+, Range 10, REF:xDevs.com_Volt GPIBO 09 December 2020 06:08
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0.00003609 |-

0.00003410 |
0.00003211 |
0.00003011 |
0.00002812 |
0.00002613 |-
0.00002414
0.00002214
0.00002015

0.00001816
0.00001617 | s
0.00001418 |
0.00001218 | Max -1 0000034401 o

0.00001019 | Min : 1.0000033e+01
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Measured DUT]
DUT Spec, max
DUT Spec, min
REF Spec, ma%
REF Spec, min]

) N N (I
L S B e s ey o e e e

0.00000621 Median : 1.00000337e+01 Samples : 20

0 h o 2 ) iik' 6 8 10 12 14 16
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18

Uncertainty error, ppm

Uncertainty error, ppm

Test procedure : $1d: xfer_dcv.py | Rev 1989 | 2020/11/04 00:28:02 tin_fpga $
Lab temperature maintained +23°C £1°C

xDevs.com Confidential




Internal data, do not expose

RAW
data Result
Array Ref [9.999970395, 9.999969986, 9.999970733, 9.999970075, 9.999970609, 9.999970057, 9.999970342, 9.999970573, 9.999970484, 9.999970235, 9.999970484, 9.999970786,
P 9.99997084, 9.999970644, 9.999970502, 9.99997068, 9.999970609, 9.999970573, 9.999970715, 9.999970466]
Array Ref  [-9.999970128, -9.999969684, -9.999970146, -9.999970182, -9.999970164, -9.999970413, -9.999969844, -9.999970128, -9.999970075, -9.999970271, -9.999969595, -9.99996947,
N -9.999969399, -9.999969488, -9.99996963, -9.999969897, -9.999969435, -9.999969666, -9.999969524, -9.999969666]

[10.00003323, 10.00003355, 10.00003376, 10.00003369, 10.00003366, 10.00003398, 10.00003378, 10.00003405, 10.0000341, 10.00003389, 10.00003417, 10.00003358,

Array
UUT P 10.00003383, 10.00003348, 10.00003362, 10.00003373, 10.00003382, 10.0000338, 10.00003323, 10.00003316]
Array [-10.00003339, -10.00003334, -10.00003341, -10.00003296, -10.00003287, -10.00003294, -10.000033, -10.00003339, -10.00003312, -10.00003293, -10.00003296, -10.00003243,
UUT N -10.00003294, -10.00003282, -10.0000333, -10.00003321, -10.00003323, -10.00003335, -10.00003337, -10.00003355]
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0.0000008.0000010.0000012.0000018.0000016.0000016.0000020.0000022
REF+ +9.999969

—0.0000025

—0.0000020
REF-

—-0.0000015

—-0.0000010
—9.999968
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