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6 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No. Current Next Calibration

Description Model Calibration Date Drate
Flal Phantom MVG sN-sopeGaMy; [Taicaied. Nocal  Valdatec. o col
Fequirad. Faquirad.
COMOSAR Test Banch Version 3 NA vaicaled. Nocal  (VaRciec.” Mo cel
raguirad. requirad.
Matwork Analyzer H"me;ﬁ'ﬂc“““ 100203 05/2022 05/2023
Mebwork Analyzer — | Rohde & Schwarz
Calibration kit ZV-2235 Ll w2022 Oa/2023
Multimater Kaithley 2000 1160271 05/2022 05/2023
Signal Generator H"mesﬂ”%;“““ 106589 05/2022 05/2023
i Characterized prior lo | Characlerized prior ta
Ampditios Hethercomm S as lesl. No cal required. |tesl. Mo cal required.
Power Mater NI-LISE 5680 170100013 05/2022 05/2023
! ! Characterized prior fo | Characterized prior to
Diractional Coupler Marda 4216-20 01386 test N cal required. |test. No cal nacuired.
Wavequide Mega industries | 0BBY7-158-13.712 [Vahddled. Nocal  Validated. Mo caf
raguirad. raquirad.
Wavaguide Transiion | Maga Industies | 089Y7-158-13-7p1 [Validated. Necal  Vakdated. Nocal
raquirad. raquirad.
\Waveguide Termination| Mega Industries | 089¥7-158-13-701 :ﬁﬁf‘ﬂtﬂft Mool Lﬂ:ﬂf‘ Mo cal
T"”‘F‘E’as::;:__;r"'”midi“' Testo 184 H1 44220887 05/2022 05/2023
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SHENZHEN TCT TESTING TECHNOLOGY CO.,LTD
210182201, ZHENCHANG FACTORY, RENSHAN
INDUSTRIAL ZONE, FUHAI SUBDISTRICT, BAOAN
DISTRICT, SHENZHEN, GUANGDONG. 518103,
PEOPLES REPUBLIC OF CHINA

MVG COMOSAR DOSIMETRIC E-FIELD PROBE

FREQUENCY: 0.3-6 GHZ
SERIAL NO.: 5N 1%/15 OCPG 71

Calibrated at MVGUS
2105 Barrett Park Dr. - Kennesaw, (A 30144
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Swtrrary

This doctoreit presenls the method and results fron: an sceredited Dhelectmic Probe calibwation
petforued wm MYVG USA using the LIMESAPR test bencl  All calibeation resulis are maceable to
sattona | metrology Dsfintiom.
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1 INTRODUCTION

This document contains a summary of the suggested methods and requirements set forth by the IEEE
1528 and CEVIEC 62209 standards for liquid permittivity measurements and the measurements that

were performed to verify that the product complies with the fore mentioned standards.

2 DEVICE UNDER TEST
Device Under Test
Device Type LIMESAR DIELECTRIC PROBE
Manufacturer MY
Model SCLMP
Serial Number SN 19715 OCPG T1
Product Condition (new /[ used) Used

A yearly calibration interval 15 recommended.

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

MWVG's Dielectric Probes are bauilt in accordance to the IEEE 1528 and CEVIEC 62209 standards.
The product is designed for use with the LIMESAR test bench only.

Figure 1 - MG LIMESAR Dielectric Probe
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4 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C and CELTEC 62209-1 & 2 standards ontline techmiques for

dielectric property measurements. The LIMESAR test bench employs one of the methods outlined n
the standards, using a contact probe or open-ended coaxial transmission-line probe and veetor
networke analyzer. The standards recommend the measurement of two reference matenals that have
well established and stable dielectric properties to validate the system, one far the calibration and one
for checking the calibration. The LIMESAR test bench uses De-ionized water as the reference for the
calibration and either DMS or Methanol as the reference for checking the calibration. The following
measurements were performed to venfy that the product complies with the fore mentioned standards.

4.1 LIQUID PERMITTIVITY MEASUREMENTS

The permittivity of a liquid with well established dielectric properties was measured and the
measurement results compared to the values provided in the fore mentioned standards,

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expandad uncertainty expressed at approxunately the 93%
confidence level using a coverage factor of k=2, traceable to the Intemationally Accepted Guides to
Measurement Uncertainty

51 . s ke r - My

The following uncertainties apply to the Dielectric Penmittivity measurement:

Report No.: TCT221128E011

Uneertainty analysis of Permittivity Measurement

Uncertainty Probability =l Standard
FRROR R value (+/-0%) | Distribution | "0 T " Uncertainty i+/-%)
Eepeatability {n repeats, mid-band} 4.00%% N 1 1 4.000%
Deviation from reference liquid 5.00% F \3 1 B8
Metwork amsabyser-drifi. lsearity 200 R a 1 1.155%
Test-part cable vanahons 000 u Az 1 0.0
Combined standard uncertainty 5.066%
Expanded uncertainty (confidence level of 35%, k= 1) 10.0%%
Uncertainty analyvsis of Conductivity Measurement
o Uncertaimty Prohabiliity s : Stamdard
FRROKE SULCRCES value (+-%a) Distribution et b Uneertaingy (+/-%)
Repeatability {n repeats, mid-band) R M 1 1 35004
Deviation from reference liguid 300 R Y3 1 1.732%
Metwork amalyser-drifi, lisearity 2 D R J1 1 1.155%
Test-port cable variations 0.00*s u 2 1 O
Combined standard uncertainty 4.072%
Expanded uncertainty (confidence level of 95%, k= 2) B1%
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6 CALIBRATION MEASUREMENT RESULTS

Measurement Condition

Software LIMESAR
Liguid Temperature o il
Lab Temperature 21°C
Lab Humidity 44%

6.1  LIQUID PERMITTIVITY MEASUREMENT

A liquud of known charactenstics (methanol at 200C) 15 measured with the probe and the results {complex

permitiivity e™+je”) are compared with the well-known theoretical values for this liquad.
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