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Appendix B: Test Setup Photos

Body-worn (gap Omm): Front Body-worn (gap Omm): Back
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Appendix C: Probe Calibration Certificate
COMOSAR E-FIELD Probe

COMOSAR E-Field Probe Calibration Report

Ref: ACR297.1.20MVGB.A

SHENZHEN TCT TESTING
TECHNOLOGY CO., LTD
2101 2201, ZHENCHANG FACTORY, RENSHAN
INDUSTRIAL ZONE, FUHAI SUBDISTRICT,
BAOAN DISTRICT, SHENZHEN, GUANGDONG,
518103. PEOPLES REPUBLIC OF CHINA
MVG COMOSAR DOSIMETRIC E-FIELD PROBE

SERIAL NO.: SN 36/20 EPGO346

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

Calibration date: 10/08/2022
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Avccredisations #2-6739% and 826814
Scope available on www colrec i

Sumniary:

This document presents the method and results from an accredited COMOSAR E-Ficld Probe
calibration performed at MVG, using the CALIFROBE test bench, for use with a MYG COMOSAR
gystem only. The west resulis covered by accreditation are traceable to the Intemational System of

Units (51}
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mvE COMOSAR E-FIELD FROBE CALIBRATION REPORT Bref: ACR 2571 MV GE.A
Name Flrinction Date Sigrmature
Prepared by : Férdme LUC Technical Manager 10/08/2022 :_;Jr*;_
Checked by - Jérdme LUC Technical Manager 10/08/2022 ;"j__‘_:"
Apypreeved By Yann Toutain Laboratory Director | 10/11/2022 Q&Cm BT it
“

Custenner Name

SHENHEN TCT TESTING

Distribution : | rerHNOLOGY CO., LTD
Tssee Nitrme Diare Muodifications
A Jérdme LUC 107112022 Iinitial release
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mvg COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref ACK 257 LMY GH A
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COMOSAR E-FIELD PROBE CALIBRATION REFORT Bref: ACEL 257, L2 MVGH A

1 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer MYVG
Model SSE2
Serial Number SN 3620 EPGO346
Product Condition (new / used) Mew
Frequency Range of Probe 0.15 GHz-6GHz
Resistance of Three Dipoles at Connector Dipole 1: R1=0.217 M£2
Dipole 2: R2=0.245 ML}
Dipole 3: R3=0.219 MLl

2 PRODUCT DESCRIPTION

21 GENERAL INFORMATION

MVG's COMOSAR E field Probes are built in accordance to the IEEE 1528, FOC KDBS65664
D01, CENELEC EN62209 and CEVIEC 62209 standards.

Figure 1 — MV COMOSAR Dosimefeic E field Dipole

Probe Length 330 mm
Length of Individual Dipoles 2 mm
Maximum external diameter & mm
Probe Tip External Diameier 2.5 mm
Distance between dipoles | probe extremity | 1 mm

3 MEASUREMENT METHOD

The IEEE 1528, FCC KDBE65664 D01, CENELEC EN62209 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 0L.01W/kg to 100W/kg.
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mvis COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR 297 LMAMVGHE.A

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

33 LOWER DETECTION LIMIT

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

i4 ISOTROPY

The axial isotropy 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 o 360 degrees in 15-
degree steps. The hemispherical isotropy is determined by inserting the probe in a thin plastic box
filled with tissue-equivalent liguid, with the plastic box illuminated with the fields from a half wave
dipole. The dipole is rotated about its axis (0°—1807) in 157 increments. At each step the probe is
rodated about its axis (0°-360%).

il BOUNDARY FFFFECT

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 liguid 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.

The boundary effect uncertainty can be estimated according to the following uncertainty
approximation formula based on linear and exponential extrapolations between the surface and o, +

dl, ., along lines that are approximately normal to the surface:

[, + g ) o2

SAR ey [76]= TBAR,, - for {dy, + ) <10 mm
2dy, afe
where
SARypncertainty is the uncertainty in percent of the probe boundary effect
e ) is the distance between the surface and the closest zoom-sfoan measurement
point, in millimetre
Agtep i5 the separation distance between the first and second measurement points that

are closest to the phantom surface, in millimetre, assuming the boundary effect
at the second location is negligible

& i5 the minimum penetration depth in millimetres of the head tissue-equivalent
liguids defined in this standard. e, &= 14 mm at 3 GHz:
ASARRa in percent of SAR is the deviation between the measured SAR value, at the

distance dj, from the boundary, and the analytical SAR value.
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The measured worst case boundary effect SARuncertainty[%] for scanning distances larger than
4mm is 1.0% Limit .2%).

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the IEEE 1328, OET 65 Bulletin C. CENELEC EN30361 and CEVIEC
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 93% confidence level using a coverage factor
of k=2, raceable 1o the Internationally Accepted Guides to Measurement Uncertainty.

Uncertainty analysis of the probe calibration in wavegulde

Uncertalnty Probahility Diviso 4 Standard
value (%) Distribastion ERar £ Uncertainty (%)

ERROR SOURCES

Expanded uncertainty

14 %
95 % confidence level k= 2 il

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters
Liguid Temperature 20+-1°C
Lab Temperaiure 20 +-1°C
Lab Humidity 30-80 %

5.1 SENSITIVITY IN AIR

MNormx dipole | Normy dipole | Normz dipole
1 Vivim ) | 2 (uviowimy | 3 (uviovimy)
0.81 0.71 080

DCP dipole | | DCP dipole 2 | DCP dipole 3
{1V (V) (V)
115 112 112

Calibration curves ei=f{V) (i=1.2.3) allow to obtain E-field value using the formula:
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COMOSAR E-FIELD PROBE CALIBERATION REPORT Ref. ACRL2ST. L ALMYGE A

Calibration curves
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COMOSAR E-FIELD PROBE CALIBRATION REPORT R AR SR

53 SENSITIVITY IN LIOUID

Liguid Frequency ConvF Epsilon {S/m) Permitiivity

(MHz +/-

10O Hz y
HLT50 T30 1.71 0.93 40.76
BLT50 750 1.78 .98 56.70
HIL200 Q0 191 0.93 41.94
BLS00 G0 196 0.98 54.62
HL | #(x) 1 500 208 1.29 4.8
BL 1808 1800 216 1.47 52.27
HL2x) 2000 203 1.42 38.37
BL2000 2000 210 1.52 52.03
HL450 2450 231 180 .72
BL2450 2450 237 1.97 54.91
HL260 200 216 .59 KA
BL2600 2600 213 218 54.42
HLS2( 5200 201 4.45 3668
BLS20M 5300 2108 5.46 449.02
HLS R0 SE00 206 5.08 4.8l
BLSS SR00 2.13 612 47.81

LOWER DETECTION LIMIT: 8mW/kg

.f"'u_l.:r. R0

Tl alocaimee
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