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Calibration File No.: CP-460

Client.: Quietek

CERTIFICATE OF CALIBRATION

It is certifiad that the equipment identified below has been calibrated in the
NGL CALIBRATION LABORATORIES by qualified parsonnel following recognized
proceduras and using transfer standards traceable to NRC/NIST.

Equipment: Miniature Isotropic RF Probe 1900 MHz
Manufacturer: APREL Laboratories

Model No.: E-020
Senal No.: 222

Calibration Procedurs: SSIVDRBE-TP-D01-032-E020-v2
Project No: QTKB-ALSAS10U-5305

Callbrated: 18" November 2004
Released on: 18" November 2004

This Calibration Cerfificate is Inco te Unless/s anied with the Calibration Results Summary

Released By:

51 SPECTRUM WAY Division of APREL L.
NEPEAN, ONTARIO TEL: (513) 820-4885
CANADA K2R 1E6 FAX: (613} B20-4161




QUiET&K Report No : 052L114SF

NCL Calibration Laboratories
Division of APREL Laboratories.

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-020 222.

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 Techniques”

SSI-TP-011 Tissue Calibration Procedure

Conditions
Probe 222 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 accurately conducted and that all information contained
within this rep n reviewed for accuracy.

Stuart Nicol \
Director Product Development

Member of Engineering Staff
(Calibration Engineer)
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Quielek

Report No :  052L114SF

NCL Calibration Laboratories

Division of APREL Laboratories.

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
222

1800 MHz

1.56 mm

2.5 mm

Ertalyte*

<5 mm

60 mm

290 mm

*Resistive to recommended tissue recipes per IEEE-1528

Sensitivity in Air
Channel X:
Channel Y:
Channel Z:

Diode Compression Point:

1.3 pV/(Vim)?
1.3 pV/(Vim)?
1.3 pV/(Vim)®

95 mV
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QUieTeK Report No : 052L114SF

MNCL Calibration Laboratories
Division of APREL Laboratories.

Sensitivity in Head Tissue

Frequency: 1900 MHz
Epsilon: 40.0 (+/-5%) Sigma: 1.40 S/m (+/-10%)
ConvF

Channel X: 6.0
ChannelY: 6.0
Channel Z: 6.0

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

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.
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NCL Calibration Laboratories
Division of APREL Laboratories.

Receiving Pattern 1900 MHz (Air)

Receiving Pattern Probe sin 222 1900MHz
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NCL Calibration Laboratories

Division of APREL Laboratories.

Isotropy Error 1900 MHz (Air)

Error
Probe s/n 222 1900MHz

Error [dB]
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NCL Calibration Laboratories
Division of APREL Laboratories.

Dynamic Range
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QUiETeK Report No : 052L114SF

NCL Calibration Laboratories
Division of APREL Laborstories.

Video Bandwidth

Probe Frequency Characteristics

Probe cutpud level (dB)
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Video Bandwidth at 500 Hz 1dB
Video Bandwidth at 1.02 KHz: 3dB
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QUieTEK Report No : 052L114SF

NCL Calibration Laboratories
Divigion of APREL Labcratories.

Conversion Factor Uncertainty Assessment

Frequency: 1900MHz

Epsilon: 40.0 (+/-5%) Sigma: 1.40 S/m (+/-10%)
ConvF

Channel X: 6.0 Th%(K=2)

Channel Y: 6.0 T%(K=2)

Channel 2: 6.0 T%(K=2)

To minimize the uncertainty calculation all tissue sensitivity values were calculated
using a load impedance of 5 M().

Boundary Effect:

For a distance of 2.4mm the evaluated uncertainty (increase in the probe sensitivity)
is less than 2%.
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QUieTeK Report No : 052L114SF

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 Equipment\instrument List May 2004.
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QUiETeK Report No : 052L114SF

NCL CALIBRATION LABORATORIES

Calibration File No.: CP-464

Client.: Quietek

CERTIFICATE OF CALIBRATION

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

Equipment: Miniature Isotropic RF Prabe 1900 M-z
Manufacturer: APREL Laboratories
Model No.: E-020
Séral No.: 222

BODY Calibration

Calibration Procadure: SSI/DRB-TP-D01-032-E020-\2
Project Na: QTKBE-ALSAS10U-505

Calibrated: 18" November 2004

Released on; 18" November 2004

This Calibration Certificate is | ate Unlass aniag with tha Calibration Results Summary

Ral d By:

ﬂQL_CAﬁM]]QH_hA&QEAT_QﬂlEi

51 SPECTRUM \WAY Division of APREL Lab,
MEPEAN, ONTARIO TEL: {E13) 820-4568
CANADA K2R 1E8 FAX: (613) B20-4181




QU ieTeK Report No :  052L114SF

NCL Calibration Laboratories
Division of APREL Laboratories.

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-020 222,

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 Techniques”

SSI-TP-011 Tissue Calibration Procedure

Conditions
Probe 222 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
within this report ha n remiewed for accuracy.

1
Stuart Nicol \L
Director Product Development
Y. Chen

Member of Engineering Staff
(Calibration Engineer)
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Quielek

Report No :  052L114SF

NCL Calibration Laboratories

Division of APREL Laboratories,

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
222

1900 MHz

1.56 mm

2.5 mm

Ertalyte*

<5 mm

60 mm

280 mm

*Resistive to recommended tissue recipes per IEEE-1528

Sensitivity in Air
Channel X:
Channel Y:
Channel Z:

Diode Compression Point:

1.3 pVI(Vim)?
1.3 pV/(Vim)?
1.3 pVI(VIm)?

85 m\/
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QUiET&K Report No : 052L114SF

NCL Calibration Laboratories
Division of APREL Laboratories,

Sensitivity in Body Tissue

Frequency: 1900 MHz
Epsilon: 54.0 (+/-5%) Sigma: 1.45 5/m (+/-10%)
GonvF

Channel X: 6.1

Channel Y: 6.1

Channel Z: 6.1

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.
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NCL Calibration Laboratories
Division of APREL Laboratories,

Receiving Pattern 1900 MHz (Air)

Receiving Pattern Probe s/n 222 1800MHz
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NCL Calibration Laboratories
Division of APREL Laboratories,

Isotropy Error 1900 MHz (Air)

Isotropy Error
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NCL Calibration Laboratories
Division of APREL Laboratories,
Dynamic Range
Prabe 222 Dynamic Range
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NCL Calibration Laboratories
s Division of APREL Laboratories,
Video Bandwidth
Probe Frequency Characteristics
o
§* | B
(1] _‘_-
b
i \
-2
p I
-4
. \ Il
. LU .
1 10 100 1000 10000
Frequency (Hz)
Video Bandwidth at 500 Hz 1dB
Video Bandwidth at 1.02 KHz: 3dB
Page 8 of 10

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




QU ieTeK Report No :  052L114SF

NCL Calibration Laboratories
i Divizion of APREL Laboratories.

Conversion Factor Uncertainty Assessment

Frequency: 1900MHz

Epsilon: 54.0 (+/-5%) Sigma: 1.45 S/m (+-10%)
ConvF

Channel X: 6.1 T%(K=2)

Channel Y: 6.1 7%(K=2)

Channel Z: 6.1 T%{K=2)

To minimize the uncertainty 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 sensitivity)
is less than 2%.
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QU ieTeK Report No :  052L114SF

: NCL Calibration Laboratories
A 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
RANCL\Calibration Equipment\instrument List May 2004.
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Dipole Calibration
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QuieTex

052L114SF

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

Released By: k' A L/\ )
' (

M_CALIB.BAILQN_L&B_QBAIQBLE.S

51 SPECTRUM WAY Division of APREL Lab.
NEPEAN, ONTARIO TEL: (613) 820-45888
CANADA K2R 1E& FAX: (613) 820-4161
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NCL Calibration Laboratories
Division of APREL Laboratorigs.

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: 38.5 mm

Electrical Specifieation

SWR: 1.1
Return Loss: -25.8 dB
Impedance: 478 Q

System Validation Results

Frequency | 1 Gram | 10 Gram | Peak

| 1.9 GHz 36.0 20.78 67.7

=
Page 2 of 9 Calibratzd by ( Approved by
s ,L/_,_-
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NCL Calibration Laboratories
Division of APREL Laboratories.

Introduction

This Calibration Report has been produced in line with the SS| 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 a2 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

i 5
Page 3 of 9 Calibrated hy(” Approved by:
Al—
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NCL Calibration Laboratories
Division of APREL Laboratories.

Dipole Calibration Results

Mechanical Verification

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

Tissue Validation

Head Tissue 1900 MHz | Measured

Dielectric constant, - 39.9
Conductivity, ¢ [S/m] 1.42
-
Page 4 of 9 Callﬁsa/ued P}" C ‘x\pprgvcd b}-;
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NCL Calibration Laboratories
Division of APREL [ aboratories.

Electrical Calibration

Test Result
S11RL -25.8 dB
SWR 1.1 U
Impedance 47.8 Q

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

S$11 Parameter Return Loss

311 FORWARD REFLECTIDN
CH 1 - 511

REFERENCE PLANE
LOG MAGNITUDE »REF=-30.808 dB 5.888 dB/DIY 7.0888 mn

HARKER 1
1.899292 GHz
-25.841 dBb

PHARKER TO MAR
MARKER TO MIN

: : : : : i : : MARKER RERDOUT
1.763338 GHz 2.834464 FUNCTIOMNS
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NCL Calibration Laboratories
Division of APREL Laboratories.

SWR

$11 FORMARD REFLECTION CH 1 - Sti
REFERENCE PLANE
SUR »REF=1.000 U 280.888 nU/DIV 8.8008 mn

HARKER 1
: : : : 1.899292 GHz
II.'E"“"“‘”?"““”“';-“”--”-I;.”I..-“-I I.lﬂ]_ LI

PMARKER TO HAX
HARKER TO HIN

: : : : 2 - - - 5 HARKER READOUT
1.765558 GHz 2.834464 FUNCTIONS
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NCL 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
N_}Que Feed Point
1.9 GHz 36.0 20.78 67.7

o=t =
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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
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