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APPENDIX D. PROBE CALIBRATION DATA

COMOSAR E-Field Probe Calibration Report

Ref: ACR.344.3.15.SATU.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.

1&2F, NO.2 BUILDING, HUAFENG NO.1 INDUSTRIAL
PARK, GUSHU COMMUNITY XIXTANG STREET

BAOAN DISTRICT, SHENZHEN, P.R. CHINA
MVG COMOSAR DOSIMETRIC E-FIELD PROBE
SERTAL NO.: SN 22/12 EP159

Calibrated at MV G US
2105 Barrett Park Dr. - Kennesaw, GA 30144

o,
22 A,

P/
’/‘f/ﬁ\ e
EUTIITAD ERT

(AccREDITED)
Calibration Date: 12/09/15

Summary:

This document presents the method and results from an accredited COMOSAR. Dosimetric E-Field
Probe calibration performed in MWVG USA using the CALISAR / CALIBAIR test bench. for use
with a COMOSAE. system only. All calibration results are fraceable to national metrology
institutions.
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Eef ACR 3M 3 13 SATUL
Name Function Date Signature
Prepared by Jérome LUC Product Manager 12/10/2015 ;;T;ﬁ"
Checkead by : Jérdme LUC Product Manager 12/10/2015 ;@5—
Approved by Kim RUTKOWSKI Quality Manager 1271072015 |, L Aucthooad

Customer Name

ATTESTATION
OF GLOBAL
COMPLIANCE
CO.LTD.

Distribution :

Tssue Date Moedifications
A 12/10/2015 Initial release
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COMOSAR E-FIELD PROBE CALIBRATION REFPORT Ref ACR.3H4.3.155ATU.A
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Raf: ACE.344.3.15.5ATU.A

1 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer MVG
Model SSE5
Serial Number SN 22/12 EP159
Product Condition (new / used) Used
Frequency Range of Probe 0.45 GH=z-3.7 GH=z
Resistance of Three Dipoles at Connector Dipole 1: R1=0.205 MQ
Dhpole 2: R2=0210 MO
Dhpole 3: R3=0206 MO

A wearly calibration interval 1s 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
CELIEC 62209 standards.

Figure 1 — MTG COMOSAR Dosimenric E field Dipole

Probe Length 330 mm
Length of Individual Dipoles 4.5 mm
Maximum external diameter 8 mm
Probe Tip External Diameter 5 mm
Dhstance between dipoles / probe extremity | 2.7 mm

3 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C, CENELEC EN350361 and CELTEC 62209 standards provide
recommended practices for the probe calibrations. mncluding the performance characteristics of
mnterest and methods by which to assess their affect. All calibrations / measurements performed meet
the fore mentioned standards.

3.1 LINEARITY

The evaluation of the linearitv was done in free space using the waveguide. performing a power
sweep to cover the SAR range 0. 01 Wikg to 100W/kg.
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Faf ACK.344. 3. 15.5ATU.A

32 SENSITIVITY

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

33 LOWER DETECTION I.TMIT

The lower detection limit was assessed using the same measurement set up as used for the linearitv
measurement. The required lower detection limitis 10 mWikg.

34 ISOTROPY

The axial 1sotropy was evaluated by exposing the probe to a reference wave from a standard dipole
with the dipole mounted wvunder 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 degres
steps. The hemispherical isotropv 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 i1s rotated about its axis (0°—180°) in 15° mncrements. At each step the probe is rotated
about its axis (0°—3607).

3.5 BOUNDARY EFFECT

The boundarv effect is defined as the deviation between the SAFRE measured data and the expected
exponential decav in the liguid when the probe is oriented normal to the interface. To evaluate this
effect, the liquid filled flat phantom 1s exposed to fields from either a reference dipole or waveguide.
With the probe normal to the phantom surface, the peak spatial average SAR 1z measured and
compared to the analyvtical value at the surface.

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CELIEC
62209 standards were followed to generate the measurement uncertamnty associated with an E-field
probe calibration using the wavegumide techmique. 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.

Uncertainty analysis of the probe calibration in waveguide
RR A Uncertainty Probability it i : Standard
e D SOTIRCED value (%) Distribution Khhan i Uncertainty (%)
Incident or forward power 3.00% Rectangular -\E 1 1.732%
Reflected power 3.00% Rectangular — /3 1 1.732%
Liguid conductivity 5.00% Rectangular — 3 — 1 2.887%
Liguid permittivity 4.00% Rectangular — 3 1 2.309%
Field homogeneity 3.00% Rectangular S 1 1.732%
Field probe positioning 5.00% Rectangular ‘Jﬁ_ 1 2.887%
Page: 579
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Field probe linearity 3.00% Rectangular .._,"'3_ | 1 1.732%
Combined standard uncertainty C— 5.831%
Expanded uncertainty 12.0%

95 % confidence level k=2 -

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters
Ligmd Temperature 21 =2C
Lab Temperature 21 °C
Lab Hunudity 45 %

5.1 SENSITIVITY TN AIR

Normmx dipole | Wormyv dipole | Normez dipole
1 (uV/OV/mY) | 2 (VA OWVim)) | 3 (uV/Vmy)
474 4.99 5.21

DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(mV) (m\V) (mV)
99 96 98

Calibration curves er=f{(V) (1=1_.2_3) allow to obtain H-field value using the formula:

E=|E*+E*+E?

Calibration curves
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