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o UNITED STATES DEPARTMENT OF COMMERCE
== . | National Institute of Standards and Technoclogy
P V? Gaithersburg. Maryland 20888-

In reply refer to: 836/276547-08

Isotech North America
Atin: Scott Sabourin
158 Brentwood Drive
Unit #4

Colchester, VT 05446

Subject: Certification of an [sotech MicroK Bridge (Isotech Model MicroK-400, s 27384/1)
Purchase Order No.: 20302
Test Folder No.: 836/276547-08

Dear Mr. Sabourin;

The ratio accuracy and non-linearity of your precision thermometry bridge (Isotech Model MicroK-400,
s/n 27384/1) was determined using a set of inter-related resistances and reciprocity techniques. Your
Isotech MicroK-400 was tested using an AEONZ ratio bridge calibrator (Model RBC 100, s/n 36). The
operating conditions of your Isotech MicroK-400 was with a sensing current of 1 mA, 4 sets of 9
readings. and an external reference resistor (100 € Tinsley model 5685A contained in a temperature
controlled enclosure Tinsley model 5648). Using four base resistors, the RBC 100 yields 45 distinct
ratios over the range from 0.17 to 1.29 and 70 distinctive ratios over the range from (.17 to 5.94. A
least-squares fit of the measurements is used to determine the non-linearity, ratio accuracy, and an
expanded uncertainty (k=2) for the tested bridge. No correction equation is applied to the results.

Figure 1 shows, for ratios up to 1.26, the standard deviation of the residuals is 0.08 x 107° with 40
degrees of freedom. This yields an expanded uncertainty (95 % confidence interval) of 0.16 x 10°°. The
uncertainty (k= 1) for the non-linearity was calculated to be 0.07 x 107, Add:u:mally the maximum
compliments error of the 9 two-way combinations was found to be 0.09 x 10°°. Table 1 gives the
measurement results of the AEONZ RBC generated ratios and the residuals of T.he least-squares fit.

Figure 2 shows, for ratios up to 5.94, the standard deviation of the residuals is 0.4 107 with 64
degrees of freedom. This yields an expanded uncertainty (A=2) of 0.8 x ]D The maximum

compliments error of the 34 two-way combinations was found to be 0.09 x 107 Tah]e: 2 gives the
measurement results of the AEONZ RBC generated ratios and the residuals of the least-squares fit.

Additionally, as shown in Figures 1 and 2, a two-way complements check using two 100 € reference
resistors gave a ratio accuracy uncertainty (k= 1) of 0.12 x 10 i
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0.4 — ® 100 chm compliments: (.12 ppm
; < RBC: 007 ppm non-linearity, 0,08 ppm u (k=1)
& REBC Compliments: 0.09 ppm
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Figure 1. Isotech Model MicroK-400 (s/n 27384/1) results from the AEONZ RBC over aratio from 0.17
to 1.26 and the two-way complements check measurements.

& RBC: 0,07 ppm non-linearity, 0.4 ppm u (k=1)

1.6 | ® 100 ohm compliments: 0.12 ppm
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Figure 2. Isotech Model MicroK-400 (s/n 27384/1) results from the AEONZ RBC overaratio from .17
to 5.94 and the two-way complements check measurements.
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Table 3 gives expanded uncertainty (k=2) results for various models of bridge error for the purpose of
determining any possible source of problem. When bridge faults exist, the observed errors may depend
on the measurement configuration. Consequently, we do not recommend the use of a correction
equation. A description on the various models of bridge error are found in the following reference: D. R.
White, “A Method for Calibrating Resistance Bridges”, Proceedings of TEMPMEKO '96, oM
International Symposium on Temperature and Thermal Measurements in Industry and Science, pp. 129-
134, 1997.

Sincerely,
_r. PR [
Dean Ripple / /ﬂ

Leader, Thermometry Group
Process Measurements Division
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