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BODY SAR MEASUREMENT PLOTS @ 5200 MHz
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BODY SAR MEASUREMENT PLOTS @ 5800 MHz
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SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref: ACR.49.19.22.BES.A

8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Model ‘| Calibration Date Date
SAM Phantom MVG SN 13/09 SAM68 Valic!ated. No cal Valic!ated. No cal|
required. required.
COMOSAR Test Bench Version 3 NA Valid_ated. No cal Valid_ated. No cal|
required. required.
Network Analyzer ROhdeZ"S‘VfAChwarz 100203 08/2021 08/2024
Network Analyzer Agilent 8753ES MY40003210 10/2021 10/2024
Network Analyzer — | Rohde & Schwarz
Calibration kit ZV-7235 101223 05/2021 05/2024
Network Analyzer — HP 85033D 3423A08186 06/2021 06/2027
Calibration kit
Calipers Mitutoyo SN 0009732 10/2021 10/2024
Reference Probe MVG SN 41/18 EPGO333 10/2021 10/2024
Multimeter Keithley 2000 1160271 02/2021 02/2024
Signal Generator ROhdeS&M%Chwarz 106589 04/2021 04/2024
Amplifier MVG MODU-023-C-0002 Characterized pri_or to|Characterized pri_or to
test. No cal required. [test. No cal required.
Power Meter NI-USB 5680 170100013 06/2021 06/2024
Power Meter Rohde & Schwarz | g35839 056 11/2021 11/2024
NRVD
Directional Coupler Krytar 158020 131467 Characterized pripr to [Characterized pripr to
test. No cal required. |test. No cal required.
Temperature | HUMIAY)  Testo 184 H1 44225320 06/2021 06/2024
ensor
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Dielectric Probe Calibration Report

Ref: ACR.49.20.22.BES.A

BTF TESTING LAB (SHENZHEN) CO., LTD.

F101,201 AND 301, BUILDING 1, BLOCK 2, TANTOU
INDUSTRIAL PARK, TANTOU COMMUNITY
SONGGANG STREET, BAO'AN DISTRICT, SHENZHEN,
CHINA
MVG LIMESAR DIELECTRIC PROBE

FREQUENCY: 0.4-6 GHZ
SERIAL NO.: SN 06/22 OCPG 88

Calibrated at MVG
Z..1. de la pointe du diable
Technopdle Brest Iroise — 295 avenue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 02/06/2023
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Accreditations #2-6789
Scope available on www.cofrac.fr

The use of the Cofrac brand and the accreditation references is prohibited from any reproduction.

Summary:

This document presents the method and results from an accredited Dielectric Probe calibration
performed at MVG, using the LIMESAR test bench. The test results covered by accreditation are
traceable to the International System of Units (SI).
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SAR DIELECTRIC PROBE CALIBRATION REPORT Ref: ACR.49.20.22. BES.A

1 INTRODUCTION

This document contains a summary of the suggested methods and requirements set forth by the
IEC/IEEE 62209-1528 and FCC KDB865664 D01 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 MVG

Model SCLMP

Serial Number SN 06/22 OCPG 88

Product Condition (new / used) New

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

MVG’s Dielectric Probes are built in accordance to the IEC/IEEE 62209-1528 and FCC KDB865664
DO1 standards. The product is designed for use with the LIMESAR test bench only.

Figure 1 — MVG LIMESAR Dielectric Probe
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SAR DIELECTRIC PROBE CALIBRATION REPORT Ref: ACR.49.20.22. BES.A

4 MEASUREMENT METHOD

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards outline techniques for dielectric
property measurements. The LIMESAR test bench employs one of the methods outlined in the
standards, using a contact probe or open-ended coaxial transmission-line probe and vector network
analyzer. The standards recommend the measurement of two reference materials that have well
established and stable dielectric properties to validate the system, one for 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 verify 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 expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to
Measurement Uncertainty.

5.1 DIELECTRIC PERMITTIVITY MEASUREMENT

The following uncertainties apply to the Dielectric Permittivity measurement:

Uncertainty analysis of Permittivity Measurement

Uncertainty Probability .. . Standard
ERROR SOURCES value (+/-%) Distribution Divisor “ Uncertainty (+/-%)
Expanded uncertainty (confidence level of 95%, k = 2) 10 %

Uncertainty analysis of Conductivity Measurement

Uncertainty Probability . . . Standard
ERROR SOURCES value (+/-%) | Distribution | DIVisor “ Uncertainty (+/-%)
Expanded uncertainty (confidence level of 95%, k = 2) 8.2%

6 CALIBRATION MEASUREMENT RESULTS

Measurement Condition

Software LIMESAR

Liquid Temperature 20+/-1°C

Lab Temperature 20 +/-1°C

Lab Humidity 30-70 %
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SAR DIELECTRIC PROBE CALIBRATION REPORT Ref: ACR.49.20.22. BES.A

6.1 LIQUID PERMITTIVITY MEASUREMENT

A liquid of known characteristics (methanol or ethanediol) is measured with the probe and the results

(complex permittivity €’+je”) are compared with the reference values for this liquid.
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{MHz) (Reference)  (Measurs) e {MHz) (Reference)  (Measure) (%)
400 4350 4254 22 10.0 400 0.24 0.23 35 8.2
|600 3992 3337 14 [10.0 |600 0.50 047 %] 82
800 35,68 3559 03 [10.0 800 0.78 0.74 54 8.2
1000 3158 3206 02 10.0 1000 105 1.00 46 82
1200 2877 2301 08 [10.0 1200 127 123 32 82
1400 12586 2626 16 [100 1400 150 [147 [18 32
11600 23.36 2178 18 10.0 11600 1569 1.66 18 82
1800 2133 21858 437 [10.0 1800 184 1.81 20 82
12000 1978 2042 a2 100 12000 157 196 04 32
|2200 18.27 1878 23 [10.0 |2200 2.08 2.09 01 3.2
2400 1737 17.48 18 [100 2400 219 2.2 03 8.2
12600 16.16 16.49 20 10.0 12600 229 229 0.1 82
12800 15.29 15.74 25 100 12800 236 236 a1 82
3000 114,60 1497 25 [10.0 3000 241 244 12 8.2
3200 14.03 14.31 20 10.0 3200 247 250 15 82
(3400 1349 1375 13 [10.0 (3400 252 255 90 82
3600 11235 1324 23 1100 3600 25 259 13 32
13800 1253 12.83 23 [10.0 13800 259 262 13 82
4000 1162 11.89 23 [10.0 4000 2.81 2.85 15 8.2
4200 11.28 1153 23 10.0 4200 285 290 18 8.2
4400 1097 1123 23 100 4400 233 254 7 22
4600 11063 10.91 21 100 4600 255 301 21 32
4300 10.40 10,60 13 10.0 4300 3.00 3.06 21 32
{5000 10.11 10.2% 18 [100 {5000 303 310 23 82
5200 985 1001 E] 100 5200 307 215 25 32
|5400 359 373 15 100 |5400 312 320 27 8z
5600 935 9.48 15 [10.0 5600 115 125 30 8.2
5800 9,14 3.22 0 10.0 5800 3.21 330 30 82
6000 5.86 8.95 [EK] 100 6000 326 138 a5 82
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SAR DIELECTRIC PROBE CALIBRATION REPORT Ref: ACR.49.20.22. BES.A

7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Model ‘| Calibration Date Date
LIMESAR Test Bench Version 3 NA Validated. Nocal  Validated.  No cal
required. required.

Liquid “;f:;é"eme”t MVG SN 35/10 OCPG37 11/2022 11/2023
Network Analyzer | Ronde & Schwarz 100203 08/2021 08/2024
Network Analyzer Agilent 8753ES MY40003210 10/2021 10/2024

Network Analyzer — | Rohde & Schwarz

Calibration kit 2V-7235 101223 05/2021 05/2024

Network Analyzer —

rk Analyz HP 85033D 3423A08186 06/2021 06/2027
Calibration kit
Temperast”re/ Humidity)  1oq16 184 H1 44225320 06/2021 06/2024
ensor
Page: 7/7

Template. ACR.DDD.N.YY.MVGB.ISSUE_Dielectric Probe vK
This document shall not be reproduced, except in full or in part, without the written approval of MVG. The information contained herein is to be used
only for the purpose for which it is submitted and is not to be released in whole or part without written approval of MVG.



