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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6.1 LIQUID PERMITTIVITY MEASUREMENT

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

(complex permittivity €’+j€”’) are compared with the reference values for this liquid.
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400 4350 4234 22 10.0 400 024 0.23 35 82
600 39.92 39.37 14 10.0 1600 050 046 6.9 8.2
800 35,68 3551 0.3 10.0 |800 078 0.74 54 82
1000 3198 3206 0.2 10.0 1000 105 1.00 46 82
1200 2877 2901 08 1100 1200 127 120 34 82
1400 25.86 26.26 -16 1100 11400 1150 147 18 82
1600 23.36 2278 1.8 10.0 11600 169 1.64 1.8 82
1800 2133 2168 A7 10.0 1800 184 1.81 20 82
2000 19.78 2082 32 110.0 2000 197 1.94 04 8.2
2200 1827 18.78 -28 1100 12200 209 209 0.1 82
2400 1747 17.48 1.8 10.0 12400 219 222 0.8 82
2600 16.16 1673 20 10.0 12600 229 229 0.1 82
2800 15.29 15.74 29 1100 2800 236 234 03 82
3000 14,60 1497 |25 100 13000 241 244 12 82
3200 14,03 1451 20 10.0 13200 247 250 15 82
3400 13.49 1375 1.9 10.0 13400 252 255 1.0 82
3600 12.95 13.24 23 10.0 13600 1256 259 13 8.2
3800 1253 12.83 23 1100 13800 259 261 13 82
4000 11.62 11.29 23 10.0 14000 281 285 15 8.2
4200 11.28 11.53 23 10.0 4200 285 290 1.8 82
4400 10.97 1.23 23 10.0 4400 289 294 a7 82
4600 10.68 1036 21 100 4600 1295 30 21 82
4800 10.40 10.60 18 10.0 14800 300 3.06 21 82
5000 10.11 10.39 -1.8 10.0 {5000 303 N 23 82
5200 9.85 10.01 17 10.0 5200 307 315 -26 82
5400 959 973 15 100 5400 312 320 27 82
5600 9.35 9.48 15 10.0 15600 315 125 30 8.2
5800 9.14 9.25 10 10.0 5800 321 330 -30 82
6000 8.86 895 1.0 10.0 6000 326 338 -35 8.2
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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
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CALIBRATION CERTIFICATE
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Certificate No. S423066282 Page of

EPET mEemmk (R BRAT

Name

BERER

Customer Information

bt RN IMELZX N RAEE LA KESL TR — X145 5101.201.3
Address 01

BEEEIR Gt

Description

BISHIE:
Model/Type 500 35mm 9G

BB s amag

Manufacturer

BEDS B wS: /
s a ‘%— :%\ Serial No.

Information of TR
Instrument under SRS BTF-EM-068
S Asset No.
Calibration

3z HA-
B E A 2023 /11/16
Received Date
B -
As Received IE
N SRR/ RO,
Eonclusi(;n The test or calibration results are referred to evaluate the validity of instrum

ent measurement.

IERERIERERA:

1. IEBEREGIERE
2. UEREE—HE
3. ARERSIER—

RoEEE: 20231116 -~ 2\ AR
Cal.Date Calibrated by
seme: 2023711717 - T A%
Issue Date Inspected by
vElsagg: 2024/ 1115 sk FoPi
Next Cal. Date Approved by ( RURTHANIE )
etk SFRYIMY B X EiEATE AT XA RS 2605 17 KItkE(Web): http://www.ccic-mts.com
Addr: ShengHui Hongxing Chuangzhi Square, Tongren Road, Tianliao EBiE(Tel): 0755-86139118
Community, Yutang Street, Guangming District, Shenzhen {EE(Fax): 0755-86139110

HBEERAS (Post No.): 518107 hBE$5(e-mail): Calibration@sz.ccic.com
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Certificate No. Page of
1. AN FLRELEFESIRIFEERIATZRESEHTZ, FRISO/IEC17025 (EMFIRAESII=EENINERERK) IEK, AT
IFHE: No.L3103,

This laboratory is accredited to ISO/IEC 17025 {Requirements for the competence of Testing and Calibration Laboratories) ,CNAS
Accreditation Certificate No.L3103.

2. WAXRHEERRN, EELNTREIBRMG BE+ABAREAATRE.

If there is any objection concerning the calibration, the Client should inform the issuing company within 15 days from the date of the device
under test return to the client.

3. REARNENFA, AMEHHE. BAREINEBHNNE.
This report may not be reproduced, except in full, without the written approval of CCIC (ShenZhen) Metrology & Testing Service Co., Ltd.
4. REBROEERRSEVENEEX, T SRERERSHFAEANTLREIATEER.

The results reported here in apply only to the calibrated equipment, Calibration items or parameter with '* ' is beyond the scope of our laboratory acc
reditation.

5. RRIERIRAAAE:

Procedures for the Calibration:

£08JJG(EBF)306001-2006 (stsmEAmEIARESRMEEMNIE) V.R. of RF Coaxial Impedance standard

208 JZM 35118J-2017 (UML) Microwave components calibration method

6. ARBAEFTERIEEERRR

Standards Used in the Calibration:

BRERMR WS IERwmS B3R THERHYE RS

Instrument Description Asset No. Certificate No. Due Date Metrological Characteristic [Traceability institutions
. Siji&{E: U=0.12dB;SijtE
\; '
WERDVector | -y \wx 1024 JL2315557151 | 2024/03/13 | 61.U=0.9°VSWR:U=00|  yili+Ese
Network Analyzer
30;(k=2)

NEUEE/Type- GFJGJL1002220078 Reflection: U=0.02(k= -
N Calibration Kit CCIC-WX-1006 220 2025/04/28 2);Phase:U=1°(k=2); —o=Ff

7 Rt AR R AR

Place and environmental conditions:

ith /= BRI LWE BE:  (235~245)C EXHEE: (58 ~ 68)%
Place of Calibration Temperature Relative Humidity
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CALIBRATION RESULT

Certificate No. Page of
1. IMIRIEEMEE IE®
Check on Appearance and Function : Pass

2. 50QfmEIERLE
50Q) load VSWR

pHES SCfE
Frequency Measured
(MHz) /

10 1.004

50 1.003
100 1.005
200 1.005
500 1.006
1000 1.009
2000 1.012
3000 1.017
4000 1.021
5000 1.023
6000 1.021
7000 1.018
8000 1.015
9000 1.017

3. FE®&RST
Open circuit reflex
IS soifE
Frequency Measured
(MHz) /

10 1.000

50 1.000
100 1.000

200 1.000



P R E € I IAIMEE B v e~

S Ot
CHINA CERTIFICATION & INSPECTION GROUP jacr CNAS 5™

CIC 3 X
&/ dite (Fil) HENZBSERAE 7 P

CCIC (Shenzhen) Metrology & Testing Service Co.,Ltd

w® HE &5 R

CALIBRATION RESULT

EHBRS: 5423066282 fge“ R 6 R
500 1.000
1000 1.000
2000 0.999
3000 0.998
4000 0.996
5000 0.994
6000 0.992
7000 0.989
8000 0.988
9000 0.987

4. FrE&tEN

Open phase
BHIES soilfE
Frequency Measured
(MHz) ()

10 -0.23

50 -1.11

100 -2.22

200 -4.43
500 -11.10
1000 -22.27
2000 -44.38
3000 -66.99
4000 -89.40
5000 -111.92
6000 -134.79
7000 -157.97
8000 179.05
9000 155.91

5. fERR&RSY
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CALIBRATION RESULT

Certificate No. Page of

Short circuit reflex

pHIES SEfE
Frequency Measured
(MHz) /

10 0.999

50 0.999
100 0.997
200 0.997
500 0.995
1000 0.990
2000 0.988
3000 0.987
4000 0.988
5000 0.987
6000 0.989
7000 0.991
8000 0.991
9000 0.992

6. IEIRIENL
Short phase
IS soilfE
Frequency Measured
(MHz) ()

10 179.72

50 178.71
100 177.46
200 175.00
500 167.82
1000 155.88
2000 132.23
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CALIBRATION RESULT

EHBRS: 5423066282 fgf R 6 R
3000 108.78
4000 89.78
5000 62.69
6000 4052
7000 18.02
8000 403
9000 2607
tAA(Notes)

1, ARERNEARRERE

Measurement Uncertainty in Calibration

1.1 {&#EJJF 1059.1-2012 MEAHEEIFESER

Conform JJF 1059.1-2012 Evaluation and Expression of Uncertainty in Measurement.
1.2 RRNEERA RARER (k=2)

The Expanded Uncertainty of the Measurement Results

——  REIEEEN(Reflective Phase) U= 17°
—— REIEREHUEE (Reflective Properties) U = 0.029
=R

End of Report



