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QlJieTeK Report No :  065L083-HP-US-P10V01

NCIL. Calibration Laboratories

Introduction
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Conditions

Ambient Temperature of the Laboratory
Temperature of the Tissue

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 this repgrt has been reviewed for accuracy.
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NCL Calibrat

Irator

Calibration Results Summary

Probe Type
Serial Number
Frequency
sensor Offset
Sensor Length:
Tip Enclosure

Tip Diameter

| S
Sensitivity in A
Channel X:
Channel Y:
Channel £: Z

Diode Compression Point:
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NCL Calibration Laboratories

Sensitivity in Head Tissue

Frequency:

Epsilon r - Sigm
~

con

Channel X:

Char 1Y

ch 1el £

Boundary Effect:

Spatial Resolution:
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Receiving Pattern 1900 MHz (Air)

P
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Isotropy Error 1900 MHz (Air)

o S SIS S S e o T

Isotropicity in sSsSue
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NCL Calibration Laboratories

Dynamic Range
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Video Bandwidth

Video Bandwidth at 500 Hz
Video Bandwidth at 1000 Hz
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Conversion Factor Uncertainty Assessment

Epsilon: 4 Sigma

Boundary Effect
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NCL Calibration Laboratories

Test Equipment
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QU ieTeK Report No :  065L083-HP-US-P10V01

NCL CALIERATION LABORATORIES

Calibration File MNo.: CTP-558

Cliant QUIETEK

CERTIFICATE OF CALIBRATION

1t s cariifiodd dhad the eguipmnent identi e baiow has baan callbraiong 5 s
NCL CALIBRATION LABDRATORIES by qgualified pemsonnal folloeing recogrized
procodures and using ransfer sinndais ecesble bo NRCMEST

Erjusrrnant- Mirk@um Sotmese BF Probe 1500 MH?

Murufsciures APREL Lobombsnas
Model Na.: ALE-E-020
Sadipl Mo 2805

BOOY Callsation

Callbraian Procatue:  SE0DRE-TP-D01-032-HEN-YT
Progecl Mo: CITRB-ALS-E-[20 Protee Cal509?

Calibraded 23 March 2005
Rebassed o 33 hach 2005

This O alibmilon Cerdificate is incomplase I..'rl.r_v. docompanied with the Calibragion Sesulls Sumenary
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QU ieTeK Report No :  065L083-HP-US-P10V01

NCL Calibrailon Laboramories
Divwision of AFREL Loboraiories

Introduction

This Calibration Repor raproduces the results of the calibration pedormed in line
with the SSIDRE-TP-D01-032-E020-V2 E-Field Probe Calibration Procedurs. The
resulis contained within this report are for APREL E-Fiald Probe E-020 265,

References

SSIMARB-TP-DO-032-E020-V2 E-Fleld Prebe Calibration Procedura

IEEE 1528 "Recommended Praclice for Determining the Feak Spatial-Average
Specific Absorplion Rale (SAR) in the Human Beody Dus to Wireless
Communications Devices: Exparimental Technigues”

S51-TP-011 Tissue Calibration Procedure

Conditions
Frobe 265 was a new probe takan from siock prior {o calibration.

Ambient Temperature of the Laboratory: 22 °C +/- 0.5°C
Temperature of the Tissue: 21 2C +- 0.5°C

Wa 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 this repo L has bean reviewed for accuracy.

UL
Y. Chen

Page Zof 1D
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QU ieTeK Report No :  065L083-HP-US-P10V01

MOCL Calibration Laboratories
[ivimmn of AFREL Labwataries

Calibration Results Summary

Probe Typa: E-Field Probe E-020
Serial Number: 285

Frequency: 12900 MHz

Sensor Offset: 1.668 mm

Sensor Length: 2.5 mm

Tip Enclosure: Ertalyte®

Tip Diametar: <5 mm

Tip Length: 80 mm

Total Length; 280 mm

*Resistive o reacommendead lissua recipas per |EEE-1528

Sansitivity in Air

Channel X: 1.2 pVIIm)
Channel Y 1.2 PV Im)®
Channel Z: 1.2 JVIm)®
Dionde Compression Point: 95 m\y

Page 3 of 10
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QuieTex

065L083-HP-US-P10V01

N L Calibration Laboratories

Brvision of APREL. Laboratories

Sensitivity in Body Tissue

Frequency: 1800 MH=z
Epsilon: 533 (+/-5%) Sigma: 1.52 Sim (+/-5%)
ConvF

Channel X: 5.1

Channel ¥: 5.1

Channal Z: 5.1

Tizsue senaitivity values were caleulated usng the load impedance of the APREL

Laboratories Dag-Paag.

Boundary Effect:

Unceralnty resulting from the boundary effed is less than 2% for the distance
batwean tha tip of the probe and the tissue boundary, when less than 2.44mm,

Spatial Resolution:

The measured probe tip diameter-is 5 mm (+/- 0.7 mm} and therefore meeals the

requiramants of SSIIDRBE-TP-DO1-032 for spatial resclution,

Paged of 50
Thas page kas been reviswed (or cosient and siiesied 10 o Pape 2 of this document
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ML Calibration Laborateries

Diivizicn of AFREL [ aborsionics

Receiving Pattern 1900 MHz (Air)
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NCL Calibration Laboratorics
Yivigdn il APREL Lahomiones

Isotropy Error 1200 MHz (Air)
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Isotropicity in Tissue: 01008
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MNUL Calibration Laboratories

Divisicn nf APREL Labarstorics

Dynamic Range

Probe 205 Dynamic Rangs
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ML Calibranion Laboratories
Davisson of AFREL | abomione

Video Bandwidth

Probe Frequancy Characteratica

el DTS il [

Fracpmney (Me

Video Bandwidth at 500 Hz 1dB
Video Bandwidth at 1000 Hz 3 dB

Fage B of 16
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NUL Calibration Laborptories
Dhivamss of AFREL Labomioriss

Conversion Factor Uncertainty Assessment

Fregquency: 1800MHz

Epsilon: 533 (+-5%) Sigma; 1.52 S/m (+/-5%)
ConvF

Channel X: 5.1 Ti(K=2)

Channel ¥: 5.1 TH{k=2)

Channel Z: 5.1 TH%(K=2)

To minimiza tha unceramnty calculation all tissue sansfivily velues were calculated
using a load impedance of 5 M

Boundary Effect:

For a distance of 2.4mm the evaluaied uncorainty (incraase in the probe sensitivity)
i5 less than 2%

Page 9 of 10
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NCL Calibration Laboratories
Drnesion of AFREL Labomearies

Test Equipment

The test eguipment used duning Probe Calkbration, manufacturer, model number
and, current callbration status ara listed and located on the main APREL servar
RANCLICalibration Equipmentiinsirumant List May 2004,

ix e has been reviewed for conteml and stiesied] to on Page 2 of ikis docameni
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Dipole Calibration Data
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QlJieTeK Report No :  065L083-HP-US-P10V01

NCL CALIBRATION LABORATORIES

Calibration File No: DC-408
Project Number: QTKB-ALSAS-10U-5050

CERTIFICATE OF CALIBRATION

It is certified that the equipment identified below has been calibrated in the
NCL CALIBRATION LABORATORIES by qualified personnel following recognized
procedures and using transfer standards traceable to NRC/NIST.

Quietek Validation Dipole

Manufacturer: APREL Laboratories
Part number: ALS-D-1900-S-2
Frequency: 1.9 GHz
Serial No: QTK-318

Customer: Quietek

Calibrated: 23 June 2004
Released on: 23 June 2004

NCL casraron Lasoratories

51 SPECTRUM WAY Division of APREL Lab.
NEPEAN, ONTARIO TEL: (613) 820-4888
CANADA K2R 1E§ FAX: (613) 820-4181

A
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NCL Calibration Laboratories
Division of APREL Laboratories.

Calibration Results Summary

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

Mechanical Dimensions

Length: 70.0 mm
Height: 39.5 mm

Electrical Specification

SWR: 11U
Return Loss: -25.8 dB
Impedance: 478 Q

System Validation Results

Frequency | 1 Gram | 10 Gram | Peak

| 1.9GHz 36.0 20.78 67.7

Page 2 of 9@ Calibrated by _— Approved by
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NCL Calibration Laboratories
Division of APREL Laboratories.

Introduction

This Calibration Report has been produced in line with the SSI Dipole Calibraticn
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 Techniques”

Conditions
Dipole QTK-318 was new taken from stock.

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

s 5)
Page 3 of @ Calibrated by Approved by:
A=
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Quielek

Report No : 065L083-HP-US-P10V01
NCL Calibration Laboratories
Division of APREL Laboratories.
Dipole Calibration Results
Mechanical Verification
IEEE Length | IEEE Height Measured Measured
= Length Height
680mm | 39.5mm 70.0 mm 39.5 mm

Tissue Validation

Head Tissue 1900 MHz @ Measured

Dielectric constant, e 39.9
Conductivity, ¢ [S/m] 1.42
ot -
Page4 of 9 Calil a/'q__ed })y Approved by:
e
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Quielek

Report No :

065L083-HP-US-P10V01

NCL Calibration Laboratories

Division of APREL [ aboratories.

Electrical Calibration

Test Result
S11R/IL -25.8dB
SWR 1.1 U
Impedance 478 Q

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

$11 Parameter Return Loss

S11 FORWARD REFLECTION

LOG MAGHITUDE

»REF=-30.8088 dB 3.888 dB/DIV

1.765538

GHz 2.034464

CH 1 - St
REFERENCE PLANE
A.608@ mm

HARKER 1
1.899292 GHz
-25.6841 dB

»MARKER TO MAR
MARKER TO MIN

MARKER RERDOUT
FUMCTIONS

Page 5 of @
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NCL Calibration Laboratories
Division of APREL Laboratories.

SWR

S11 FORWARD REFLECTION CH 1 - Sit
REFERENCE PLANE
SHR »REF=1.000 U 206.600 wU/DIV B.0666 mn

HARKER 1
1.899292 GHz
1.181 U

»HARKER TO MAX
HARKER TO MIN

: : : : 2 : - = 5 HARKER RERDOUT
1.7633538 GHz 2.834464 FUMCTIONS

Seed
~ > \\
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NCL Calibration Laboratories
Division of APREL Laboratories.

Smith Chart Dipole Impedance

S11 FORHWARD REFLECTION |

IHPEDANCE CH 1 - Sl

REFERENCE PLANE
A.00808 nn

HARKER 1

1.899292 GHz
47.748 ®

4.4081 j@

PHARKER TO HMAX
HARKER TO HIN

HARRKER READOUT
FUNCTIONS

1.765558 = 2.834464 Gfz

T
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NCL Calibration Laboratories
Division of APREL Laboratories.

System Validation Results Using the Electrically Calibrated Dipocle

Frequency | 1 Gram | 10 Gram Peak
| Above Feed Point
1.9 GHz 36.0 20.78 67.7

= =
Page § of © Ca]ibra‘?o'by — Approved byt
o >
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NCL Calibration Laboratories
Division of APREL Laboratories.

Test Equipment

The test equipment 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 May 2003

sl =
Page 9 of 9 Calibrated b:,fc/" Approved by@
27 L R
o
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Quielek

Please see the following SAR System Validation Data tested by the probe and validation
dipole, which are calibrated from original manufacturer APREL on June 15, 2006.

Report No :  065L083-HP-US-P10V01

Quietek has compared them with previous SAR system validation data and confirmed that the
difference between two tested results, which are 10.057W/Kg and 9.938 W/Kg, is very close.

It has only 1.2% difference between two results, which is within 5% tolerance.

SAR System Validation Data
ALSAS- 10U VER 2. 3. OAPREL Laboratories

SAR Test Report

Val i dation Date 26- Jun- 2006
Measur enent Date 26-Jun- 2006
Product Dat a

Devi ce Name Di pol e- 1900
Type Di pol e

Model St andar d
Frequency : 1900. 00 Mz
Max. Transmit Pw : 0.25 W
Drift Tine : 0 mn(s)
Length 68 mm

W dt h 3.6 mm

Dept h . 39.5 nm
Power Drift-Start : 6.849 WKkg
Power Drift-Finish: 6.647 WKkg
Power Drift (9% -2.946
Phant om Dat a

Type : Uni - Phant om
Size (M 280 x 280 x 200
Locati on Cent er

Ti ssue Data

Type HEAD

Serial No. 324-H
Frequency : 1900. 00 Mz
Last Calib. Date : 26-Jun-2006
Tenperature 21.80 °C

Ambi ent Tenp. 22.20 °C
Hum dity 55. 00 RH%
Epsi |l on : 38.82 F/'m

Si gma 1.441 S/I'm
Density 1000. 00 kg/cu. m
Probe Data

Nane Probe 264
Model E020

Type E-Field Triangle
Serial No. 264

Page: 1 of 3
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QlJieTeK Report No :  065L083-HP-US-P10V01

Last Calib. Date : 21-Mar-2006

Frequency : 1900. 00 Mz

Duty Cycle Factor: 1

Conversion Factor: 5.5

Probe Sensitivity: 1.20 1.20 1.20 pv/(VIm?
Conpressi on Point: 95.00 nmv

O fset : 1.56 mm

Measur ement Dat a

Crest Factor 1

Ti ssue Tenp. . 21.80 °C

Ambi ent Tenp. . 22.20 °C

Area Scan : 5xb6x1 : Measurenent x=12mm y=12mm z=4mm
Zoom Scan . 5x5x8 : Measurenent x=8mm y=8mm z=4mm
DUT Position . Touch

Channel . 1900

1 gram SAR value : 9.938 Wkg
10 gram SAR val ue : 4.949 Wkg
Area Scan Peak SAR : 11.164 WKkg
Zoom Scan Peak SAR : 19.116 Wkg

Page: 2 of 3 Version:1.0
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SAR System 1900MHz Validation Z-Axis plot
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NCL CALIBRATION LABORATORIES

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

CERTIFICATE OF CALIBRATION

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

Quielek Valdation Dipole

Manufacturer: APREL Laboratories
Part number: ALS-D-1900-8-2
Frequency: 1.9 Gliz
Serial No: OTK-318

Customer; Quictek

Calibrated: 15 Junc 2006
Released on. 18 June 2006

- s rd / g
blic \f ‘ E . "l‘;'_ e o -
Released By: (> ot el
51 SPECTRUMWAY  Diwision ol APREL Lub
NEFPEAN, ONTARICO TEL: {i13) 820-4808

CANADA KZR 1ES FAX: (613) 820-4181



NCL Calibration Laboratories
Mivision of APREL Laboratorics.

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: 1.1U
Return Loss: -25.7 dB
impedance: 46.8 Q

System Validation Results

Frequency | 1 Gram | 10 Gram | Peak
1.9 GHz 360 | 2078 | 67.7

Page | of 9 Calibrated by *‘,r < Approved by: 4




NCL. Calibration Laboratarics
Division of APREL 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 Sp‘aliaI-Average: '

Specific Absorption Rate (SAR) in the Human Body Due to Wireless
Communications Devices: Experimental Techniques”

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

Page 3 of 9 Calibrated by j{ ('_ > Approved by




NCL Calibration Laboratories
Division of APREL Laboratories.

Dipole Calibration Results

Mechanical Verification
IEEE Length
_68.0 mm

Tissue Validation

IEEE Height Measured Measured
Length Height
70.0 mm 39.5 mm

39.5 mm

Head Tissue 1900 MHz | Measured

Dielectric constant, ¢, 39.9
Conductivity, o [S/m] 1.42

Page 4 of 9 Calibraled by




NCL Calibration L.aboratorics

Division of APREL Laboratories.

Electrical Calibration

Test i Result
S11 RIL ! -25.7 dB
SWR ' Yy
Impedange 46.8 (1

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

S11 Parameter Return Loss

S22 REVERSE REFLECTIONM

CH 4 - 822
REFERENCE PLANE
L0 MAGNITUDE »REF=-2R.800 dR 5.000 dB/DIV @.0008 mm

WMARKER |
1.898384 GHz
-25.740 db

HARKER 10 HAX
MARKER TO MIN

L d : : HARKER READOUT
1.750614 GiHz ?.A5R376 FUNCTIONS
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NCL Calibration Laboratories

Division of APREL T shoratorics.

SWR
322 REVERSE REFL
REFEREHCE PLANE
SHR rﬁEFsl.EGHVU 206208 wl/DTV 6.8000 mn
' ' A »HARKER 1
1.898384 GHz
1.185 1l

MARKER TN HAX
HARKER TO MIN

: ; £ - : i : i HARKER READOUT
1.750614 [Hz 2.058376 FUNCTIONS
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NCL Calibration |.abaratorics
Division of APREL Laboratories,

Smith Chart Dipole Impedance

§22 REVERSE REFLECTION
IHPEDANCE = - CH 9 - 522
. HEFERENCE PLANE
a.0088 nm

RHARKER 1
1 .B98384 GHz
46.767 @
=3.778 1%

HARKER TO HAX
HARKER TO HIN

HARKER READOUT
1.750614 - 2.850376 GHz FRRE
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NCL Calibration Laboratories

Division of APREL Laboratories.

System Validation Results Using the Electrically Calibrated Dipole

Frequency | 1 Gram | 10 Gram |  Peak |
e | Above Faed Paint
| 19GHz | 360 | 2078 | 677

Puge 8 o0 Calibrated by 7 € Approved by



NCL Calibration 1.aboratorics
Division of APREL Laboratories.

Test Equipment

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