Quielek

Appendix - Probe Calibration

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

1900MHz Head Calibration page 2~11
1900MHz Body Calibration page 12~21

Page: 1 of 21



Quielek

NCL CALIBRATION LABORATORIES

Calibration File No.: CP-633

Client: QUIETEK

CERTIFICATE OF CALIBRATION

llhmﬁ'ﬂhwwmhﬂm calibrated in the
NCL CALIBRATION LABORATORIES by qualified personnel following recognized
procedurcs and using tronsfer stendards raceabie 1o NRC/NIST,

Equipmeant: Miniatura Isotrople RF Probe 1000 MHz

: Manufacturer: APREL Labormtores
Model No.: ALS-E-020
Serial No.: 264

HEAD Calibration

Calibralion Procedurs: SSIDRE.TP-D01-032-E020-2
Project No: QUIB-Probe Cal- 5210
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Quielek

NCL Calibration Laboratories
Division 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-Fleld Probe E-020) 764.

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 Wireless
Communications Devices: Experimental Technigues®

§S1-TP-011 Tissue Callbration 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 accurately conducted and that all information contained
i as bgen reviewed for accuracy.

Yi Pan

Page 20f 10
This page has been reviewed for content and attested to on Page 2 of this decument.
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Quielek

NCL Calibration Laboratories

Divisien 6f APREL Laborstories.

Calibration Results Summary

Probe Type: E-Fleld Probe E-020
Serial Number: 264
Frequency: 1900 MHz
Sensor Offset: 1.56 mm
Sensor Length: 2.5 mm

Tip Enclosure: Ertalyte’

Tip Diameater: <5 mm

Tip Length: 60 mm

Total Length: 290 mm
*Resistive to recommended tissue recipes per IEEE-1528
Sensitivity in Air

Channel X: 1.2 pVievimy?
Channel Y: 1.2 pVIVIm)®
Channel Z: 1.2 uVI(Vim)?
Diode Compression Point: 95 mvV
Page3of 10

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

NCL Calibration Laboratories

Divisen of APREL Laboraterics.

Sensitivity in Head Tissue

Freguency:

Epsilon:

ConvF

Channel X:
Channel Y:
Channel Z:

1800 MHz

40.0 (+/-5%) Sigma: 1.40 S/m (+/-5%)

5.5
5.5

5.5

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 meets the
requirements of SSI/DRB-TP-D01-032 for spatial resolution.

Page4of 10

This pege has been reviewed for content and atiested to on Page 2 of this document.
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NCL Calibration Laboratories

Division of APREL Laborstories.

Receiving Pattern 1900 MHz (Air)

Receiving Paltern Probe s/n 264 1900MHz
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This page has been reviewed for content and atiested to on Page 1 of thix document.
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Quielek

Isotropy Error 1900 MHz (Air)
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Isotropicity in Tissue: g.10dB8
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This pegge his been reviewsd for content and attested 1o on Fage 2 of this document.

Page: 7 of 21




Quielek

NCL Calibration Laboratories
Dynamic Range
Probe 254 Dynamic Rangs
R

|
|
|

Fage 7ol 10 )

This page hns been reviewsd for content and atested to on Page 2 of this document.
|
|

Page: 8 of 21



Quielek

NCL Calibration Laboratories
Division of APREL Laborstories.
Video Bandwidth
Probe Frequency Characteristics
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Page: 9 of 21



Quielek

NCL Calibration Laboratories
Division of APREL Laborstories,

Conversion Factor Uncertainty Assessment

Frequency: 1S00MHz

Epsilon: 40.0 (+/-8%) Sigma: 1.40 S/m (+/-5%)
ConvF

Channel X: 55 7%(K=2)

Channel Y: 55 T%(K=2)

ChannelZ: &§5 7%(K=2)

To minimize the unceriainty calculation all tissue sensitivity values were calculated
using a load impedance of 5 MQ.

Boundary Effect:

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

Page 9 of 10

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

NCL Calibration Laboratories
Division of APREL Laboratosies.

Test Equipment

The test equipment used during Probe Calibration, manufacturer, medel number
and, current calibration status are listed and located on the main APREL server
R:NCL\Calibration Equipment\instrument List

Page 100f 10 !
This pagr bos been reviewed for content and aticsted to on Page 2 of this document,
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NCL CALIBRATION LABORATORIES

CERTIFICATE OF CALIBRATION
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Page: 12 of 21




Quielek

NCL Calibration Laboratories

Mivision of APREL | aborstones
Introduction
This Calibration Report repr 1ces Ik 1on | med ir [
with the SSI/DRB-TP-D E0 E-Field Pr Calibration Procedure. The
results contained within this report are for APREL E-Field Pro ( |
References
SSHDRB-TP-DO1 2-E02C E-Field Probe Calibration Pri juri

EEE 1528 "Ri mmended Practice for Determining the Pegk Spe
Specif Abe n L Body Due
_ommunications Devi
5o P01 3 I Procs
Conditions

(aleli T W | & Lans SUOCH L on
Ambient Temperature of the Laboratory: 22 *C +/- 0.5°C
Temperature of the Tissue: 21 °C +/- 0.5°C

e the undersigned attest that to the best of cur knowledge the calibration of
this probe has been accurately conducted and that all information contained
within this report has been r1viewed for accuracy.

,.‘ " )

\ |
|8 |
. \
\ "‘T-\_
-----u-u--‘ull--_-lv«r -l L.-\\-—J;:ph'-;-l --------------------
Stuart Nicol \

Yi Pan
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NCL Calibration Laboratories

Tiishin of APREL [aboradires.

Calibration Results Summary

Probe Type: E-Fiald Probe E-020
Serfal Number: 264
Frequency: 1800 MHz
Sensor Offset: 1,56 mm
Sensor Length: 25 mm

Tip Enclosure: Ertalyte”

Tip Diameter: <5 mm

Tip Length: B0 mm

Total Length: 280 mm
‘Resistive to recommended tissue recipes per IEEE-1528
Sensitivity in Air

Channel X: 1.2 pvIvimy*
Channel ¥: 1.2 pMAVIm)
Channel Z: 1.2 pVIVImy
Diode Compression Point: 25 my/

Page 30 10

Thiis page has bett reviewed forconlest and afbested 10/ on Page T of this document.
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Quielek

ACL Colibration Laboratories
Devimion af APREL Laborsteries.

Sensitivity in Body Tissue
Frequency: 1900 MHz
Epsilon: 53.3 [+/-5%:) Sigma: 1.52 &/m {+/-B8%)

ConvF

Channel X: 575

Channel¥: &7T5

ChannelZ: 575

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

Boundary Effect:

Uncarainty resulting from the boundary efiect i3 less than 2% for the distance
batwean the tip of the probe and the tissue boundary, when less than 2.44mm,
Spatial Resolution:

The measured probe tip diameter is § mm (+/- 0.01 mm) and therafore meets the
requirements of SSI'DRB-TP-D01-032 for spatial resolution.

Paged of 10
This page hins beett rovicwed for content and iicsicd 16 0a Pape 2 of this docament.
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NCL Cal
Davision af APREL Labomomss.

Receiving Pattern 1900 MHz (Air)

Racaiving Paners Prate v 260 1800MHz

Page Sof 10
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NCL Calibration
Dhvision nrmfﬁ' l

Isotropy Error 1900 MHz (Air)
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NCL Calibration Laboratories

Divisiem of APREL Lshomsories,
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NCL Calibration Laboratories
Divisin of Labarilaries

Video Bandwidth
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Quielek

NCL Calibrativn Laborateries
Divislon ol APREL Labombnrics.

Conversion Factor Uncertainty Assessment

Frequency: 1800MHz

Epsilon: 53.3 (+/-5%) Sigma: 1.52 Sim [+/-8%)
CanvF

Channel X: 5.75 ToalK=2}

Channel ¥: 575 Tll=2)

Channel Z: 575 Toa(K=2

To minimize the uncertainty calculation all tissue sansitivity values were calculated
using a load impedance of 5 M{1.

Boundary Effect:

For a distance of 2.4mm the evalualed unceriainty (increase in the probe sensitivity)
i |ess than 2%.

Fage 9of 10

This pape bas been revewed for coment and siested 1o on Page 1 of this docunent.
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Quielek

MCL Calibration Laboratorics
Division of APREL Laboralomes:

Test Equipment

The test equipment used dunng Probe Calibration, manufacturer, model number
and, current calibration stalus are listed and located on the main APBEL server
RANCL\Caliration Equipmentinstrument List. :

Page (0o 10
Thid page s e rediennd for content and astested & o Page 2 of thes document.
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NCL CALIBRATION LABORATORIES

Calibration File No: DC-408-1
Project Number: QTKB-Dipole Cal-5230

CERTIFICATE OF CALIBRATION

It is cartified that the equipment idenlified below has been calibrated in the
NCL CALIBRATION LABORATORIES by qualified personnsl following recognized
procedures and using lransfer standards traceable to NRC/NIST.

Quietek Validation Dipole
Manufacturer: APREL Laboratories
Farl number: ALS-0-1900-5-2
Frequency: 1.9 GHz
Serial Mo: QTK-218

Customer: Quictek

Calibrated: 15 Jung 2006
Released on: 15 June 2006

Released By: L g i -

NCL CALIBRATION LABORATORIES

51 SPECTRUM WAY Drivisior of APREL Lab,
NEFEAM, ONTARIO TEL: (13} B20-4988
CAMADA KZR 1EG FAX: [813) 820-4181




NCL Calibration Laboratories
Thvision of APREL Laboraiones.

Calibration Results Summary

The following results relate the Calibrated Dipole and should be used as a guick
reference for the user.

Mechanical Dimensions

Length: 70.0 mm
Height: 39.5 mm

Electrical Specification

SWR: y o R 0
Return Loss: -25.7 dB
Impedance: 46.8 ()

System Validation Results

Frequency | 1 Gram | 10 Gram | Peak
1.9 GHz 36.0 20.78 67.7

™

€ =
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NCL Calibration Laboratories
Division of APEEL Laboratories.

Introduction

This Calibration Report has been produced in line with the SSI Dipole Calibration
Procedure SSI-TP-018-ALSAS. The results contained within this report are for
Validation Dipole QTK-318. The calibration routine consisted of a three-step
process. Step 1 was a mechanical verification of the dipole to ensure that it meets
the IEEE/APREL mechanical specifications. Step 2 was an Electrical Calibration for
the Validation Dipole, where the SWR, Impedance, and the Return loss were
assessed. Step 3 involved a System Validation using the ALSAS-10U, along with
QTK E-020 130 MHz to 26 GHz E-Field Probe Serial Number 212,

References

SSI-TP-018-ALSAS Dipole Calibration Procedure

SSI-TP-016 Tissue Calibration Procedure

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

Conditions
Dipole QTK-318 was received for calibration.

Ambient Temperature of the Laboratory: 22 °C +/-0.5°C
Temperature of the Tissue: 20 °C +/-0.5°C

¢

Faal -

Page 3 of 9 Calibrated by _7 < - Approved by: - .



NCL Calibration Laboratories

Divisien of APREL Laboratories.

Dipole Calibration Results

Mechanical Verification

IEEE Length | IEEE Height Measured Measured
B Length Height
68.0 mm 39.5 mm 70.0 mm 39.5 mm

Tissue Validation

Head Tissue 1900 MHz | Measured

Dielectric constant, ¢, 39.9
Conductivity, o [S/m] 1.42
F ol ::._ ﬁ ;
Page 4 of 9 Calibrated by 7 : r_,‘_'? Approved by: e vl



NCL Calibration Laboratorics
Division of APREL Laboratories,

Electrical Calibration

Test Result
S11 R/L -25.7 dB

, SWR 1.1
| Impedance 468 0

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

511 Parameter Return Loss
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MNCL Calibration Laboratories

Division of APRET. T ahoratomes.

SWR
$22 REVERSE REFLECTION
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MNCL Calibration Laboratories

Division of APREL Laboratories.

Smith Chart Dipole Impedance
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NCL Calibration Laboratories

Dhvision of APREL Laboratories.

System Validation Results Using the Electrically Calibrated Dipole

Frequency | 1 Gram = 10 Gram Peak
Above Feed Point
1.9 GH=z 36.0 20,78 67.7

Sl
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NCL Calibration Laboratories
Division of APREL Laboratories,

Test Equipment
The tesl eguipment used during Probe Calibration, manufacturer, model number

and, current calibration status are listed and located on the main APREL server
R:ANCL\Calibration Equipmentiinstrument List

] #
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