APPENDIX C PROBE CALIBRATION CERTIFICATES


































APPENDIX D DIPOLE CALIBRATION CERTIFICATES




























NCL Calibration Laboratories

Division of APREL Laboratories DC-1694

Conditions
Dipole 198-00304 was a re-calibration.

Ambient Temperature of the Laboratory: 21 °C +/-0.5°C
Temperature of the Tissue: 21 °C +/- 0.5°C

Attestation

The below named signatories have conducted the calibration and review of the data which is presented in
this calibration report.

We the undersigned attest that to the best of our knowledge the calibration of this system has
been accurately conducted and that all information contained within this report has been reviewed
for accura

Art Brennan QM

i/

Maryna Nessérova R&D Engineer

Primary Measurement Standards

Instrument Serial Number Cal due date
Tektronix USB Power Meter 11C940 April 2, 2017
Network Analyzer Anritsu 37347C 002106 Feb. 4, 2017
Agilent Signal Generator MY45094463 Dec. 11, 2017
Dipole 19800304
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NCL Calibration Laboratories

Division of APREL Laboratories DC-1748

Conditions
Dipole 210-00710 was a re-calibration.

Ambient Temperature of the Laboratory: 21 °C +/-0.5°C
Temperature of the Tissue: 21 °C +/-0.5°C

Attestation

The below named signatories have conducted the calibration and review of the data which is presented in
this calibration report.

We the undersigned attest that to the best of our knowledge the calibration of this system has
been accurately conducted and that all information contained within this report has been reviewed
for accura

Art Brennan QM

g/

Maryna Nessérova R&D Engineer

Primary Measurement Standards

Instrument Serial Number Cal due date
Tektronix USB Power Meter 11C940 April 13, 2019
Network Analyzer Anritsu 37347C 002106 Jan. 26, 2019
Agilent Signal Generator MY 45094463 Dec. 11, 2017
Dipole SN 210-00710
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NCL Calibration Laboratories

Division of APREL Laboratories D185

Introduction

This Calibration Repert has been produced in line with the 551 Dipole Calibration Procedure
SSI-TP-018-ALSAS. The resultz contained within this report are for Validation Dipole
230-00805. The calibration routine consisted of a three-step process. Step 1 was a
mechanical verification of the dipole to ensure that it meets the mechanical specifications.
Step 2 was an Electrical Calibration for the Validation Dipole, where the SWR, Impedance,
and the Retum loss were assessed. Step 3 involved a System Validation using the ALSAS-
10U, along with APREL E-020 30 MHz to 6 GHz E-Field Probe Serial Mumber 225_

References

IEEE Standard 1528:2013

IEEE Recommended Practice for Determining the Peak Spatial-Average Specific
Ab=orption Rate (SAR) in the Human Head from Wireless Communications Devices:
Measurement Technigues

EN 62209-1:2006

Human Exposure to RF Fields from hand-held and body-mounted wireless
communication devices - Human models. instrumentation, and procedures - Part 1:
Procedurs to measure the Specific Absorption Rate (SAR) for hand-held mobile
wireless devices

IEC 62209-2:2010

Human expoesure to RF fields from hand-held and body-mounted wireless devices -
Human models, instrumentation, and procedures - Part 2: specific absorption rate
(SAR) for wireless communication devices (30 MHz - 6 GHz)

D22-012-Tigsue dielectric tiszue calibration procedure

D28-002-Dipole procedure for validation of AR system using a dipole

IEEE 1309 Standard for Calibration of Electromagnetic Field Sensors and Probes,
Excluding Antennas, from 9 kHz to 40 GHz

Conditions
Ambient Temperature of the Laboratory: 21 °C +/- 0.5°C
Temperature of the Tissue: 21 °C +-0.5°C

Dipole Calibration uncertainty
The calibration uncertainty for the dipele iz made up of various parameters presented below.

Mechanical 1%

Positioning Error 1.22%

Electrical 1.7%

Tissue 22%

Dipole Validation 22%

Combined Standard Uncertainty 3.88% (7.76% K=2)

The Following Graphs are the results as displayed on the Vector Network Analyzer.
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NCL Calibration Laboratories

Division of APREL Laboratories

Conditions
Dipole 234-00703 was a re-calibration.

Ambient Temperature of the Laboratory:
Temperature of the Tissue:

Attestation

21 °C +/-0.5°C
21°C +/-0.5°C

The below named signatories have conducted the calibration and review of the data which is presented in

this calibration report.

We the undersigned attest that to the best of our knowledge the calibration of this system has
been accurately conducted and that all information contained within this report has been reviewed

for accura

Art Brennan QM

g/

Maryna Nessérova R&D Engineer

Primary Measurement Standards

DC-1696

Instrument Serial Number Cal due date
Tektronix USB Power Meter 11C940 April 2, 2017
Network Analyzer Anritsu 37347C 002106 Feb. 4, 2017
Agilent Signal Generator MY45094463 Dec. 11, 2017
Dipole 23400703
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NCL Calibration Laboratories

Division of APREL Laboratories

Conditions
Dipole 240-00855 was a re-calibration.

Ambient Temperature of the Laboratory:
Temperature of the Tissue:

Attestation

21 °C +/-0.5°C
21 °C +/-0.5°C

The below named signatories have conducted the calibration and review of the data which is presented in

this calibration report.

We the undersigned attest that to the best of our knowledge the calibration of this system has
been accurately conducted and that all information contained within this report has been reviewed

for accura

Art Brennan QM

e/

Maryna Nestérova R&D Engineer
g

Primary Measurement Standards

DC-1697

Instrument Serial Number Cal due date
Tektronix USB Power Meter 11C940 April 2, 2017
Network Analyzer Anritsu 37347C 002106 Feb. 4, 2017
Agilent Signal Generator MY45094463 Dec. 11, 2017
Dipole 240-00855
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