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COMOSAR E-Field Probe Calibration Report

Ref: ACR.334. 1. 19.5ATUA

SHENZHEN ACADEMY OF METROLOGY AND
QUALITY INSPECTION
METROLOGY AND QUALITY INSPECTION BUILDING,
CENTRAL SECTION OF LONGZHU ROAD,
NANSHAN DISTRICT, SHENZHEN, P.R.CHINA 518055
MVG COMOSAR DOSIMETRIC E-FIELD PROBE

SERIAL NO.: SN 08/16 EPGO286

Calibrated at MVG US
2105 Barrett Park Dr. - Kennesaw, GA 30144
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Sy [ACCREDITED)

Calibration Date: 12/19/2019

Sumimary:

This document presents the method and results from an accredited COMOSAR Dosimetric E-Field
Probe calibration performed in MVG USA wsing the CALISAR / CALIBAIR test hench, for use
with a COMOSAR system only.  All calibration results are traceable to national metrology

institutions
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR 334 1L19.8ATU A

1 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer MVG
Moddel S5E2
Serial Number SN 08/16 EPGO286
Product Condition (new / used) Used
Frequency Range of Probe 0.7 GHz-6GHz
Resistance of Three Dipoles at Connector Dipole 1: R1=0217 MO
Dipole 2: B2=0.214 MO
Dipole 3: R3=0_199 MO

A yearly calibration interval is recommended.

2 PRODUCT DESCRIPTION

21 GENERAL INFORMATION

MVG s COMOSAR E field Probes are built in accordance to the IEEE 1528, OET 65 Bulletin C and
CEVIEC 62209 standards.

Figure 1 — MV COMOSAR Dosimetric E fleld Dipole

Probe Length 330 mm
Length of Individual Dipoles 2 mm
Maximum external diameter § mm
Probe Tip External Diameter 2.5 mm
Distance between dipoles / probe extrermty | 1 mm

3 MEASUREMENT METHOD
The IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEVIEC 62209 standards provide
recommended practices for the probe calibrations, including the performance characteristics of
interest and methods by which to assess their affect. All calibrations / measurements performed meet
the fore mentioned standards.

3.1 LINEARITY

The evaluation of the linearity was done in free space using the waveguide, performing a power
sweep to cover the SAR range 0.01W/kg to 100W kg
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COMOSAR E-FIELD PROBE CALIBRATION REFORT Bef: ACR 334 1I195ATLLA

32 SENSITIVITY
The sensitivity factors of the three dipoles were determined using a two step calibration method (air
and tissue simulating liquid) using waveguides as outlined in the standards.

33 LOWER DETECTION LIMIT

The lower detection limit was assessed wsing the same measurement set up as used for the linearity
measurement. The required lower detection limit is 10 mW/kg.

34 ISOTROPY

The axial 1sotropy was evaluated by exposing the probe to a reference wave from a standard dipole
with the dipole mounted under the flat phantom in the test configuration suggested for system
validations and checks. The probe was rotated along its main axis from 0 - 360 degrees in 15 degree
steps.  The hemispherical isotropy is determined by inserting the probe in a thin plastic box filled
with tissue-equivalent liquid, with the plastic box illuminated with the fields from a half wave dipole.
The dipole is rotated about its axis (0=180% in 15 ° increments. At each step the probe is rotated
about its axis (00360 9.

15 BOUNDARY EFFECT

The boundary effect is defined as the deviation between the SAR measured data and the expected
exponential decay in the liquid when the probe is oriented normal to the interface. To evaluate this
effect, the liquid filled flat phantom is exposed to fields from either a reference dipole or waveguide.
With the probe normal to the phantom surface, the peak spatial average SAR is measured and
compared to the analytical value at the surface.

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN30361 and CEIIEC
62209 standards were followed to generate the measurement uncertainty associated with an E-field
probe calibration using the waveguide technique. All uncertainties listed below represent an
expanded uncertainty expressed at approximately the 5% confidence level using a coverage factor
of k=2, traceable to the Internationally Accepted Guides to Measurement Uncertainty.

Uncertainty analysis of the probe calibration in waveguide
Uncertainty Probability ] . Standard
ERROR SOURCES value (%) Distribution ivisger o Uneertainty (%)

Incident or forward power 3.00% Rectangular \E | 1 1.732%
Reflected power 3.00% Rectangular .E | 1 1.732%
Liguid conductivity 5.00% Rectangular \E | 1 2 BET%
Ligquid permittivity 4.00% Rectangular ﬁ | 1 2.309%
Field homogeneity 3.00% Rectangular "'E I 1 1.732%
Ficld probe positioning 5.00% Rectangular ﬁ | 1 2 RETY

Page: 5/100

This document shal! mod he reprodivond, excepr i @00 or in pary, witkour the writnen approsel of W FG
Thi imfarmarion comsained Berein i 10 be ueed anly for die purpase for wiiel ir s sahseimed and’ is ot ne
e releasad i wiale ar part witkoss weitten approval of MFG

Report No.: WT208000773 Page 6 of 11



COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref ACRIM LIS SATU A

Field probe lincarity 3.00% Rectangular sE I 1

Combined standard uncertainty

Expanded uncertainty
95 % confidence level k =2

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters

Liquid Temperature 21°%¢

Lab Temperature 21:C

Lab Humidity 45 %

5.1 SENSITIVITY IN AIR

Normx dipole | Normy dipole | Normz dipole
1 (uVAVM?) | 2 (uVAV/mM)) | 3 (uVAV/m))
0.86 0.73 0.82

DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(mV) (mV) (mV)
91 91 96

Calibration curves ei=f(V) (=1,2,3) allow to obtain H-field value using the formula:

Calibration curves
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mviG COMOSAR E-FIELD PROBE CALIBRATION REPORT Bief: ACR 3R 119 5ATLLA

32 LINEARITY
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3.3 SENSITIVITY IMN LIOUID

Liguid Frequency Permittivity Epsilon {S/m) ConvF
{MHz +/-
LO0MHz)
HL750 750 43.19 .39 1.45
BLTSD T30 53.51 0.97 1.48
HLESD B35 4277 093 1.50
BLE5D B35 5761 098 1.56
HL300 pLil] 1998 0.99 1.51
BLSMD Ll 52.72 1.09 1.55
HL1750 1750 31931 1.35 1.69
BLI750 1750 51 1.47 1.75
HL 130 1300 1989 1.43 1.71
BLIBN 1800 5235 1.52 1.76
HL 19K} 1 9 18 Kl 1.39 1.83
BLI9M 1900 5545 1.50 1.90
HL2M) 2000 4045 1.45 1.74
BLIOM 2000 5328 1.45 180
HL230M) 2300 1891 1.62 1.92
BL2300 2300 5247 1. 76 1.9
HL2450 2450 39,60 1.75 1.98
BL2450 2450 5227 1.95 2.03
HL 26 2600 40440 204 1.91
BLIAMN 2600 5339 223 1.99
HL 32K 200 1585 484 200
BL5200 5200 5036 5.17 2.05
HL 540 400 1649 4.82 1.92
BL3400 5400 50,60 5.59 1.95
HL56M) SH00 1692 495 202
BLS6D SHi0 48.12 5.59 2.07
HL 53 SR00 1623 5.34 2.0
BLSEN SO0 4745 .09 2.14
LOWER DETECTION LIMIT: ?JuW:’kg
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR IM LISSATUL A

54 ISOTROPY

HL200 MHz

- Axial isotropy: 004 dB

- Hemispherical isotropy: 006 dB
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COMOSAR E-FIELD FROBE CALIBRATION REPORT Ref: ACR I LIS SATUA

HLS600 MEz

- Axial isotropy: 0.07 dB

- Hemispherical isotropy: 0.08 dB
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COMOSAR E-FIELD FROBE CALIBEATION REPORT

Bef: ACR 334 119 8ATU A

6 LIST OF EQUIPMENT

Equipment Summary Sheet

nEqu:u-iip:E: M i [Mentification No.| (. LHEEN | Next GO
Flat Phantom MVG SN-20/09-SAMT1 :‘;at;:ﬂf;:'_" o el :‘:::E;T' "o cat
COMOSAR Test Bench Version 3 NA :;at;:ﬂf;:'_" o cal 'ﬂiﬂ;”;‘?' N call
Network Analyzer | Tnode ;Ui“""a’z SN100132 0272019 0212020
Reference Probe MVG EP 54 SN 37/08 102019 1012020
Multimeter Keithley 2000 1188658 01/2018 01/2020
Signal Generator | Agilent E4438C MY49070581 01/2019 01/2020
ot | paveconn | swow | S o ez or
Power Meter HF E4418A US38261488 01/2018 01/2020
Power Sensor HP ECP-E26A US37T181460 01/2019 01/2020
Directional Coupler |  Marda 4216-20 01386 E:?_m;:fg;f'ﬁagxgﬁ E:?_m;:fg:lﬂggmﬁ
Waveguide Mega Industries | DB9Y7-158-13-712 :‘;ﬂ;:ﬂf;:'_" o cal :J:::inﬂ:h:f' Na cal
Waveguide Transition | Mega Industries | 0B9'¥7-158-13-701 :‘;ﬂ:ﬂf;:'_’- o cal ﬂiﬂ?ﬂ";‘f’- No cal
Waveguide Termination| Mega Industries | 0B9Y7-158-13-701 ;‘;at;:ﬂf;:'_" Mo cal :‘;ﬂﬂ?ﬂ"g" Na cal
T”“p"'g”m HUMIdtY) - ontrol Company 150798832 1112018 11/2020
BNSor
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