Quielek

Appendix D. Probe Calibration Data

Miniature Isotropic RF Probe
M/N: ALS-E-020
S/N: 264

2450MHz Head Calibration page 2~11
2450MHz Body Calibration page 12~21

Page: 1 of 21



Quielek

NCL CALIBRATION LABORATORIES

Calibration File No.: CP-634

Client: QUIETEK

CERTIFICATE OF CALIBRATION

[t te cedifiad that the equipmant idontifiod bolow has boon calbrated in the
NCL CALIBRATION LABORATORIES by qualified personnal following recognized
procedures ond using tansler siandands receablo'lo NRC/MIST.

Equipment: Ministure [sotrople RF Proba 2450 MHz
Manufscturer; APREL Laboratorios
Modal No.: ALS-E-020
Serial No.: 264

HEAD Caiibraticn

Calibration Procedurs:  SSIDRE-TP-DOM-N32-E020-V2
Projoct Mo: QUIB-Probe-Cal- 5210

Cafibrated: 217 March 2006
Released on; 21™ March 2006

This Calibration Certificaie is et Und ied with the Calibration Results Summary
L
Refeased By e \J'

NCL causration 1asoraToRES

51 SPECTRUM WAY Division of AFREL Lab

MEPEAN ONTARID TEL (613} AX0.4084

CaMans, w28 1E8 FAX, [13) #20-4161
Temperature of the Tissue: 21°C +-0.5°C

We the undersigned attest that to the best of our knowledge the calibration of

thic nrakha hac hoanarcroratale candiirtad 2and that all infarmatinn cfantainad
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Quielek

NCL Calibration Laboratories
Dvision of APREL Lsboratories.

Introduction

This Calibration Report reproduces the results of the calibration performed in line
with the SSI/DRB-TP-D01-032-E020-V2 E-Field Prabe Calibration Procedure. The
results contained within this report are for APREL E-Field Probe E-D20 264.

References

SSI/DRB-TP-D01-032-E020-V2 E-Field Probe Calibration Procedure

IEEE 1528 “Recommended Practice for Determining the Peak Spatial-Average
Specific Absorption Rate (SAR) in the Human Body Due to Wirsless
Communications Devices: Experimental Techniques”

SSI-TP-011 Tissue Calibration Procedure

Conditions
Probe 264 was a new probe taken from stock prior to calibration.

Ambient Temperature of the Laboratory: 22 °C +/- 0.5°C
Temperatura of the Tissue: 21 °C +/-0.5°C

We the undersigned attest that to the best of our knowledge the calibration of
this probe has been-accurately conducted and that all information contained
within thid report has been feviewed for accuracy.

l "

Stuart hféol \'l

Pu.a )

Yi Pan

Pagelot 10
This page has beea reviewed for content and atiesied to on Page 2 of this document.
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Quielek

NCL Calibration Laboratories

Division of APREL Lebomitories.

Calibration Results Summary

Probe Type:
Serial Number;
Frequency:
Sensor Offset:
Sensor Length:
Tip Enclosure:
Tip Diameter:
Tip Length:
Total Length:

E-Field Probe E-020
264

2450 MHz

1.56 mm

2.5 mm

Ertalyte*

<5 mm

60 mm

290 mm

“Resislive to recommended tissue recipes per IEEE-1528

Sensitivity in Air

Channel X: 1.2 pVVIm)?
Channel Y: 1.2 pVIVIm)?
Channel Z: 1.2 pVI(V/m)*
Diode Compression Point: 95 mV

Page 3afi10

This page has been reviewed for content and attested 1o on Page 2 of this document.
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Quielek

NCL Calibration Laboratories
Diyision of APREL Laboratorics.

Sensitivity in Head Tissue
Frequency: 2450 MHz

Epsilon: 39.2 (+/-5%) Sigma: 1.80 Sim (+/-5%)

ConvF

Channel X: 5.0

Channel Y: 5.0

Channel Z: 5.0

Tissue sensitivity values were calculated using the load impedance of the APREL
Laboratories Daqg-Paq.

Boundary Effect:

Uncenainty resulting from the boundary effect is less than 2% for the distance
between the tip of the probe and the tissue boundary, when less than 2 44mm.
Spatial Resolution:

The measured probe tip diameter is 5 mm (+/- 0.01 mm) and therefore meets the
requirements of SSIDRB-TP-D01-032 for spatial resolution.

Pagedof 10
This pege has been revicwed for content and atiested to on Page 2 of this document.
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NCL Calibration Laboratories
Division of APREL Laboratonies.

Receiving Pattern 2450 MHz (Air)

Page 5of 10
This page has been reviewed for content and attested to cn Page 2 of this document.
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NCL Calibration Laboratories

Division of APREL Laboratories

Isotropy Error 2450 MHz (Air)

Probe aln 264 2450MHz
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Isotropicity in Tissue:
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NCL Calibration Laberatories

Division of APREL Laboratories.

Dynamic Range
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NCL Calibration Laboratories

Video Bandwidth
Probe Frequency Characteristics
g 1, :
3 | I
: Il T
11— | g l Ny
i 2 FMEEL L S 2t .
i | .I‘_ L i
M | 1 |
L 1] LN | i
- T T ]"l i r
5 et | | !'I ' é: —\ . : !
| 11 L1 LEEmE | |
G
1 10 100 1000 10000
Frequancy (Hz)
Video Bandwidth at 500 Hz 1dB
Video Bandwidth at 1000 Hz 3 dB
Page 8 of 10

This page has been reviewed for content and atiested to on Page 2 of this document.

Page: 9 of 21



Quielek

NCL Calibration Laboratories
Division of APREL Laboratories.

Conversion Factor Uncertainty Assessment

Frequency: 2450MHz

Epsilon: 30.2 (+/-5%) Sigma: 1.80 S/m (+-5%)
ConvF

Channel X: 5.0 7%(K=2)

Channel Y: 5.0 7%(K=2)

ChannelZ: 5.0 T%(K=2)

To minimize the uncertainty calculation all tissue sensitivity values were calculated
using a load impedance of 5 MG,

Boundary Effect:

For a distance of 2.4mm the evaluated uncertainty (increase in the probe sensitivity)
is less than 2%.

Page 9 of 10
Tlhis pugre has been reviewed for content and sticsied to on Page 2 of this document.

Page: 10 of 21



Quielek

NCL Calibration Laboratories
Division of APREL Laboratorics.

Test Equipment

The test equipment used during Probe Calibration, manufacturer, model number
and, current calibration status are listed and localed on the main APREL server
RANCL!Calibration Equipment\instrument List.

Page 10°of 10 i
This paze has been revicwed for content and attested to on Page 2 of this document.

Page: 11 of 21
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NCL CALIBRATION LABORATORIES

Calibration File No.: CP-641

Client: QUIETEK

CERTIFICATE OF CALIBRATION

It is codified that the equipmant idontified balew hos boen calibrated in the
NCL CALIBRATION LABORATORIES by qualified parsonnel following recognized
procedures and using trensfer standards racesbie to NRCINIST,

Equipment: Minkaturs Isolropie RF Probe 2450 MHz
Model No.: ALS-E-020
Serial No.: 264

BODY Calibration

Calibrafion Procedurs: SSUDRB-TP.D01-032-E020-V2
Project No: QUIB-Probe-Cal-5210

Reteased By,
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Quielek

NCL Calibration Laboratorics

Dividion of APREL Labomtonics.

Introduction

This Calibration Report reproduces the results of the calibration performed in line
with the SSI/DRB-TP-D01-032-E020-V2 E-Field Probe Calibration Procedure. The
results contained within this report are for APREL E-Field Probe E-020 284,

References

SSIIDRE-TP-D01-032-E020-V2 E-Field Probe Calibration Procedure

IEEE 1526 “Recommended Practice for Determining the Peak Spatial-Average
Specific Absorption Rate (SAR) in the Human Body Due to Wireless
Communications Devices: Experimental Techniques”

SSI-TP-D11 Tissue Calibration Procedure

Conditions
Probe 264 was a new probe taken from stock prior to calibration.

Ambient Temperature of the Laboratory: 22 °C +/- 0.5°C
Temperature of the Tissue: 21 °C +/-0.5°C

We the undersigned attest that to the best of our knowledge the calibration of
this probe has been a ately conducted and that all information contained
within this‘report has be ed for accuracy.

Stuart Nicol

Yi Pan

Pape20f 10
Thits pege hits boea reviewed for content and atiested to on Page 2 of this decument.
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Quielek

NCL Calibration Laboratories

Division of APREL Laboratories,

Calibration Results Summary

Probe Type: E-Field Probe E-020
Serial Number: 264
Frequency: 2450 MHz
Sensor Offset: 1.56 mm
Sensor Length: 2.5mm
Tip Enclosure: Ertalyte®
Tip Diameter: <5 mm
Tip Length: 60 mm
Total Length: 290 mm

“Resistive to recommended lissue recipes per IEEE-1528

Sensitivity in Air

Channel X: 1.2 pVIVIm)*
Channel Y: 1.2 pVIVIm)*
Channel Z: 1.2 pviIvmy*
Diode Compression Point: 95 mV

Page 3of 10

This page has been reviewed for content and attested to on Page 2 of this dogument.
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Quielek

NCL Calibration Laboratories
Dvision of APREL Labomtores.

Sensitivity in Body Tissue

Frequency: 2450 MHz

Epsilon: 52.7 (+-5%) Sigma: 1.95 S/m (+/-5%)
ConvF

Channel X: 52

ChannelY: 52

ChannelZ: 52

Tissue sensitivity values were calculated using the load impedance of the APREL
Laboratories Dag-Paq.

Boundary Effect:

Uncertainty resulting from the boundary effect is less than 2% for the distance
between the tip of the probe and the tissue boundary, when less than 2. 44mm.
Spatial Resolution:

The measured probe tip diameter is 5 mm (+/- 0.01 mm) and therefore mests the
reguirements of SSI'DRB-TP-D01-032 for spatial resolution.

Paged of 10
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NCL Calibration Laboratories

Division of APREL Leboratories.

Receiving Pattern 2450 MHz (Air)
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Isotropy Error 2450 MHz (Air)
Probee s/n 264 2450MHz
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Isotropicity in Tissue: 0.10 dB
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Division of APREL Laborstories,

Dynamic Range

" Probe 264 Dynamic Range
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NCL Calibration Laboratories
Diviston of APREL Labominnies,

Video Bandwidth
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