Quielek

NCL CALIBRATION LABORATORIES

Calibration File No.; CP-557

Client; QUIETER

CERTIFICATE OF CALIBRATION

I ks cortifing that the squipment idenlifisd balow has besn calibrated in the
NCL CALIBRATION LABORATORIES by qualdied porsonnal following rcognized
procedunes and using trmnsfor standards tmcanbie o NRC/NIST

Equipmant: Minialure Iscéropic RF Proba 2450 MHz
Manutaciurer; APREL Laboratories
Modad No.: ALS-E-I)
Senal No.: 265

HEAD Calibration

Calibrabon Proceduwns:  SSUDRE-TP-DO-032-E020-V2
Project Mo: (GTKB-ALS-E-020 Probe Cal-5081

Calibrated; 237 March 2005
Redegsed on: 23~ March 2006

This Calibration Certificate is Incompletg-tdpiasa. dceompanied with the Callbration Results Summary

1 SFTCTRUM WAY Do ol AFREL Lt
CRITARETS THL: {8 13) ER-I088
CANADS WO 1EE FAK. [R5} EZ0-8181
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Quielek

NCL Calibration Laboratories
Divisien of APREL Laborsiores

Introduction

This Calibration Report reproduces the results of the calibration pedormed in line
with the SSI'DEB-TP-D01-032-ED020-VZ E-Field Probe Calibralion Procedura. The
resulis contatned within this report are for APREL E-Fisld Probe E-020 265,

References

S5I/DRB-TP-D01-032-E020-V2 E-Field Proba Calibration Procadurs

IEEE 1528 "Recommended Practice for Determining the Peak Spatial-Average
Specific Absorption Ralte (SAR) in the Human Body Due to Wiraless
Communications Devicas: Experimental Techniques”

S55I-TP-011 Tissue Calibration Procedure

Conditions
Probe 268 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 %G +/- 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 has bean reviewed for accuracy.
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This page has been reviewed for conient snd attested (o on Page 1 of this documenl
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Quielek

NCL Calibration Laboratories

Dhvision of APREL Labormmrics

Calibration Results Summary

Probe Type: E-Field Probe E-020
Serial Number: 265

Frequency: 2450 MHz

Sensor Offset: 1.56 mm

Sensor Length: 2.5 mm

Tip Enclosure: Ertalyta®

Tip Diamatar: <5 mm

Tip Length: 60 mm

Total Length: 200 mm

*Resistivie to racommendad lissue recipes par IEEE-1528

Sensitivity in Air

Channel X: 1.2 uVVIm)*
Channal Y: 1.2 pVAVim)*
Channel Z: 1.2 p\VIiVIm)”©
Diode Compression Point: 85 myV

Page 3 of 10
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Quielek

NCL Calibration Laboratories
THvision of APREL Labomiosies

Sensitivity in Head Tissue

Frequency: 2450 MHz
Epsilon: 39,2 (+/-5%) Sigma: 1.80 Sim (+/-5%)
ConvF

Channel X: 4.6

Channel ¥: 4.6

Channel Z: 4.6

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

Boundary Effect:

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

The measured probe fip diameter is 5 mm (+/- 0.01 mm) and therefore meats the
requirements of SSI/DRB-TP-D01-032 for spatial resolution.

Paged of 10
This pape has been reveewed for consent and aitesiod 10 on Page I of s decament
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Quielek

Nt L
DHvigiom of APREL Laborstones,

Isotropy Error 2450 MHz (Air)

Frobe s'n 265 2450MHz

Earor [dB]
B e i e A 0 i e e

Isotropicity in Tissue: 0.10 dB

Pagefiaf 10 )
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Quielek

NCL Calibhration Laboratories

Dhvasion of APREL | aboratorics.

Video Bandwidth

Probg Frequency Characteristics

Probs oastpusl bl (dB)
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Quielek

NCL Calibraiion Laboratories
Divislon of APREL Laborminnies.

Conversion Factor Uncertainty Assessment

Frequency: 2450MHz

Epsilon: 30.2 (+/-5%) Sigma; 1.80 Sim {+/-5%)
ConvF

Channel X;: 4.6 To{K=2)

Channel ¥: 4.8 To%(K=2)

Channel Z: 4.6 To%(K=2)

To minkmiEe the uncenainty calculation all tissue sensitivity values were calculated
using a load impedance of 5 M.

Boundary Effect:

For a distance of 2.4mm the evaluated uncerainty (increase in the probe sensitivity)
Iz 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 Laborateries
Trvision of APREL Labormiories.

Test Equipment

The test equipment used during Probe Calibration, manufacturer, model number
and, cument calibration status are listed and located on the main APREL sarver
RANCL\Calibration Equipmentiinstrumeant List May 2004,

Page 100f 10 _ R
This page has been reviewed for comtent and stiested o on Page 2 of this documsent.
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Quielek

NCL CALIBRATION LABORATORIES

Calibration File No.: CP-558

Client: QUIETEK

CERTIFICATE OF CALIBRATION

1 i conifipd thal B oquinment identifiad below has boan calibrated in the
NCL CALIBRATION LABORATORIES by qualified parsonnal following recognized
procedures and using ranslar standards tmceabse lo NRCMNIST.

Equipmant: Mininfurs isotropic RF Probae 2450 MHz
Manulacturer: APREL Labormtaries
Moded Mo.: ALS-E-020
Serial Mo 285

BOOY Catbration

Calibration Procedus:  55UDRE-TR-DO4-032-E020-V2
Project Mo: QTHEB-ALS-E-020 Probe Cal-5041

Calibrated: 237 March 2006
Ralesssd on: 23 March 2005

This Calibraton Censficats s incomplets with the Calitwalion Results Summary

51 SPECTRLLL WAY Dnbainey ol APREL Lab
MEFEAN. ONTARED TEL {813 520-%=28
CARADA ESH 18R FAX: (1Y EA-
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Quielek

NCL Calibration Laboratories
Dirvigion of APREL Labaratormes,

Introduction

This Calibration Report reproduces the results of the calibration performead in line
with the SSI'DRB-TP-D01-032-E020-V2 E-Field Probe Calibration Procedura. The
rasulls contained within this report are for APREL E-Field Probe E-020 265.

References

SSIDRB-TP-D01-032-E020-V2 E-Field Probe Calbration Procedure

IEEE 1528 "Recommended Praclice for Delermining the Peak Spatial-Average
Specific Absomplion Rale (SAR) in the Human Body Due to Wiraless
Communications Devicas: Expanmental Technigues™

S51-TP-011 Tissue Calibration Procadure

Conditions
Probe 285 was a new probe laken from stock prior fo calibration,

Ambient Temperature of the Laboratory: 22 °C +/- 0.5°C
Temperature of the Tissue: 21 *C +/-05°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 has been reviewed for accuracy.

VL o

¥, Chen
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Quielek

NCL Calibration Laboratories

Dhvision of APREL Labormionies,

Calibration Results Summary

Probe Type: E-Field Probe E-020
Serlal Number: 265

Frequency: 2450 MHz

Sensor Offset: 1.56 mm

Sensor Length: 2.5 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 WWIVIm)?
Channel Y: 1.2 uVI(Vim)*
Channel Z; 1.2 pMI(VIim)*
Diode Compression Point: 25 mvy

PFage 3 of 10
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Quielek

NCL Calibration Laboratories
Drivision of APREL Labomicnies.

Sensitivity in Body Tissue

Freguency: 2450 MHz
Epsilon: B2.T (+/-5%) Sigma: 1.95 Sim (+/-5%)
CanvF

Channel X: 4.7

Channel ¥: 4.7

Channel Z: 4.7

Tissue sensithity values were calculated using the load impedance of the APREL
Laboratories Dag-Pag.

Boundary Effect:

Uncerainty resulting from the boundary effect is less than 2% for the distance
betwaan the tip of the probe and the tissue boundary, when less than 2.44mm.
Spatial Resolution:

The measured probe tip dismeter i 5 mm (+/- 0.01 mm) and therafore mests the
requirements of SSIDRB-TP-D01-032 for spatial resolution.

Page 4 of 10
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Divigiom of APREL Labomtories.
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Quielek

Divizion af AFREL | shoratorics.

Isotropy Error 2450 Mz (Air)

Probe sin 265 2450MHz
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Isotropicity in Tissue: 0.10dB
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Dynamic Range

T %05
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Quielek

NCL Culibration Laboratories

Divigion of APREL Laboratories.

Video Bandwidth

Probe Frequency Characteristics
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Quielek

NCL Calibration Laboratories
Divasion of APREL Labormiories.

Conversion Factor Uncertainty Assessment

Frequency: 2450MH=

Epsilon: 527 (+/-5%) Sigma: 1.95 S/m (+/-5%)
ConvF

Channel X: 4.7 TY(K=2)

ChannelY: 4.7 Te(K=2)

Channel Z: 47 Toh(K=2)

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

Boundary Effect:

For a distance of 2. 4mm the evaluated uncerainty (increase in the probe sensitivity)
is less than 2%.

Fage S of 10
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Test Equipment

'E'.gg Mm:ﬂn:mtmad during Probe wm manﬁ;mwn model number
nd, current calibration status are listed and located on the main APREL sarve
RANCL\Calibration Equipmentiinstrument List May 2004, '
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Quielek

Appendix - Dipole Calibration

Validation Dipole 2450MHz
P/N: ALS-D-2450-S-2
S/N: QTK-319

Page: 1 of 10



Quielek

NCL CALIBRATION LABORATORIES

Calibration File No: DC-409
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 gualified personnel following recognized
procedures and using transfer standards traceable to NRC/NIST.

Quietek Validation Dipole

Manufacturer: APREL Laboratories
Part number: ALS-D-2450-S-2
Frequency: 2.45 GHz
Serial Mo: QTK-319

Customer: Quietek

Calibrated: 23 June 2004
Released on: 23 June 2004

! ! Q; CALIBRATION LABORATORIES

51 SPECTRUM WAY Division cf APREL Lab.
NEPEAN, ONTARIO TEL: (613) 820-4958
CANADA K2R 1E6 FAX: (613) 820-4161

Page: 2 of 10



Quielek

NCL Calibration Laboratories
Diwvision 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: 53.5 mm
Height: 30.4 mm

Electrical Specification

SWR: 1.19U
Return Loss: -20.8dB
Impedance: 494 Q

System Validation Results

Frequency | 1 Gram | 10 Gram | Peak
2.45GHz | 48.07 25.65 | 95.6

- \\H- —
Page 2 of 9 éalibraipd-b() Approved by@
( !
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Quielek

NCL Calibration Laboratories
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-319. 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 Retum 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-319 was new taken from stock.

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

k P
Page 3 of 9 Calfbrated by Approved by:
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Quielek

NCL Calibration Laboratories
Division of APREL Laboratories.

Dipole Calibration Results

Mechanical Verification

IEEE Length | IEEE Height Measured Measured

Length Height
51.5 mm 30.4 mm 53.5 mm 30.4 mm

Tissue Validation

Body Tissue 2450 MHz | Measured

Dielectric constant, s, 52.5
Conductivity, ¢ [S/m] 1.78

Page 4 of ¢ Cdlibrated b)E:/' Approved by: OD
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Quielek

NCL Calibration Laboratories
Division of APREL Laboratories.

Electrical Calibration

[ Test Result |
S11R/IL -20.8 dB |

SWR 120 |
Impedance 4040 |

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

S$11 Parameter Return Loss

$11 FORWARD REFLECTION CiE 1 =LSL

REFERENCE PLANE
LOG MAGNITUDE »REF=-25.000 dB 5.8@88 d3/DIV 0.0088 mn

HARKER 1
2.458@46 GHz
-28.796 db

MARKER TO MAX
»HARKER TO MIN

i : i : : : : : i HARKER READOUT
1.899292 GHz 3.000008 FUNCTIONS

= yam,
Page 5 of & Calibm(pd'by(/ Approved by: @O
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Quielek

NCL Calibration Laboratories
Division of APREL Laboratories.

SWR

g
$11 FORWARD REFLECTION CH 1 - S11

REFERENCE PLANE
SUR »REF=5060.888 nU 1.888 U/DIV 2.8008 mm

HARKER 1
: : : g : f : ; : 2.456846 GHz
SRS SR S SR S S e M s e 159

- : : : : : : : »HARKER TO HIN

; 3 : : ‘ : : 5 5 MARKER READOUT
1.899292 GHz 3.000000 FUNCTIONS

m\ﬁ .
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Quielek

NCL Calibration Laboratories
Division of APREL Laboratories.

Smith Chart Dipole Impedance

511 FORWARD REFLECTION 1

INPEDANCE CH 1 - $11

REFERENCE PLRNE
8.0608 am

HARKER 1

2.450046 GHz
49.365 0
-3.232 j8
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HARKER RERDOUT
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1.899292 - 3.80880888 GHz
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(i =5 s
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Quielek

NCL Calibration Laboratories
Division of APREL Laboratories.

System Validation Results Using the Electrically Calibrated Dipole

Frequency | 1 Gram @ 10 Gram Peak
s | Abows Feed Point |
245GHz | 48.07 | 25.65 956 |

e

= e
Page 8§ of & Calibrated b;(_; Approved by: ij)
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Quielek

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 2003

(' ~“--,,\_

. > —
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L
Q_U|eTeK Report No : 056L132SF
SAR System Validation Data
ALSAS-10U VER 2.1.0APREL Laboratories
SAR Test Report
Product Data
Devi ce Name . Di pol e- 2450
Type . Dipole
Fr equency : 2450. 00 MHz
Max. Transmit Pw : 1 W
Drift Tine 0 min(s)
Length : 51.5 mm
W dt h ;3.6 mm
Dept h : 30.4 mMm
Power Drift-Start : 34.846 Wkg
Power Drift-Finish: 35.771 Wkg
Power Drift (9 . 2.655
Phant om Dat a
Type : Uni - Phant om
Size (nm : 280 x 280 x 200
Locati on . Center
Ti ssue Data
Type : HEAD
Serial No. . 325-H
Frequency : 2450 M
Last Calib. Date : 11-Jul-2005
Tenper at ure : 22.9 °C
Anbi ent Tenp. : 23.4 °C
Hum dity : 52 RH%
Epsi | on . 38.9 F/m
Si gma :1.82 S/m
Density : 1000 kg/cu. m
Probe Data
Narme : Probe 265
Model . EO020
Type : E-Field Triangle
Serial No. : 265
Last Calib. Date : 23-Mar-2005
Fr equency : 2450 Mz
Duty Cycle Factor: 1
Conversion Factor: 4.6
Probe Sensitivity: 1.20 1.20 1.20 pv/(VIim?
Conpression Point: 95 nVv
O fset : 1.56 mMm
Measur ement Dat a
Crest Factor 1
Ti ssue Tenp. : 22.9°C
Ambi ent  Tenp. : 23.4°C
Area Scan : 5x7x1 : Measurenent x=10mm y=10mm z=4nmm
Zoom Scan ©IXTIXT7 : Measurenent x=5mm y=5mm z=5mm
Page: 1 of 3 Version:1.0



QUieTeK Report No :  056L132SF

Frequency : 2450MHz

1 gram SAR value : 53.006 W kg
10 gram SAR val ue : 24.532 Wkg
Area Scan Peak SAR : 62.034 W kg
Zoom Scan Peak SAR : 105.920 W kg

Page: 2 of 3 Version:1.0



Quielek

Report No : 056L132SF
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L
Q_U|eTeK Report No : 056L132SF
SAR 2.45GHz Measurement Data
ALSAS-10U VER 2.1.0APREL Laboratories
SAR Test Report
Product Data
Devi ce Name ASUS W
Serial No. Z61A Z61Ae
Fr equency 2450. 00 MHz
Drift Tine : 0 min(s)
Length 249 mm
W dt h 222 mm
Dept h 25 mm
Ant enna Type I nt er nal
Phant om Dat a
Type Uni - Phant om
Size (nmM) 280 x 280 x 200
Locati on Cent er
Ti ssue Data
Type BODY
Serial No. . 325-B
Fr equency : 2450 M
Last Calib. Date : 11-Jul-2005
Tenperat ure 22.3 °C
Ambi ent  Tenp. 23.4 °C
Hum dity 52 RH%
Epsi | on : 53.85 F/m
Si gma :1.96 S/m
Density : 1000 kg/cu. m
Probe Dat a
Nane Probe 265
Model E020
Type E-Field Triangle
Serial No. . 265
Last Calib. Date : 23-Mar-2005
Fr equency 2450 MHz
Duty Cycle Factor: 1
Conversion Factor: 4.7
Probe Sensitivity: 1.20 1.20 1.20 pv/(VIm?
Conpression Point: 95 nV
O f set : 1.56 mm
Page: 1 of 15 Version:1.0



QU ieTEK Report No :  056L132SF

Measur enment Data

Crest Factor 1

Ti ssue Tenp. . 22.3°C

Anmbi ent Tenp. : 23.4°C

Area Scan © 6x6x1 : Measurenent x=12nm y=12nm z=4mm
Zoom Scan T IXT7X7 . Measurenent x=5mm y=5mm z=5mm

Power Drift-Start : 0.137 Wkg
Power Drift-Finish: 0.135 Wkg

Power Drift (% . -1.459
DUT Position : Touch EUT Left Front(Min Antenna)
Fr equency : 802.11b 2412MHz

1 gram SAR value : 0.506 Wkg
10 gram SAR value : 0.297 Wkg
Area Scan Peak SAR : 0.642 Wkg
Zoom Scan Peak SAR : 1.030 Wkg

Page: 2 of 15 Version:1.0



QU ieTeK Report No :  056L132SF

Measur enent Dat a

Crest Factor 1

Ti ssue Tenp. . 22.3°C

Ambi ent  Tenp. 1 23.4°C

Area Scan © 6x6x1 : Measurenent x=12nm y=12nm z=4mm
Zoom Scan T IX7XT7 . Measurenent x=5mm y=5mm z=5mm

Power Drift-Start : 0.115 Wkg
Power Drift-Finish: 0.112 Wkg

Power Drift (% . -2.608
DUT Position : Touch EUT Left Front(Min Antenna)
Fr equency : 802.11b 2437MHz

1 gram SAR value : 0.519 Wkg
10 gram SAR value : 0.278 WKkg
Area Scan Peak SAR : 0.661 Wkg
Zoom Scan Peak SAR : 0.953 Wkg

Page: 3 of 15 Version:1.0



QU ieTEK Report No :  056L132SF

Measur enent Data

Crest Factor 1

Ti ssue Tenp. : 22.3°C

Anbi ent Tenp. . 23.4°C

Area Scan © 6x6x1 : Measurenent x=12mm y=12mm z=4nmm
Zoom Scan © IXTIXT7 @ Measurenent x=5mm y=5mm z=5mm

Power Drift-Start : 0.109 Wkg
Power Drift-Finish: 0.106 WKkg

Power Drift (% ©-2.752
DUT Position : Touch EUT Left Front(Min Antenna)
Frequency : 802.11b 2462MHz

1 gram SAR value : 0.444 Wkg
10 gram SAR value : 0.227 Wkg
Area Scan Peak SAR : 0.600 Wkg
Zoom Scan Peak SAR : 1.080 WKkg

Page: 4 of 15 Version:1.0



QU ieTeK Report No :  056L132SF

Measur enent Data

Crest Factor 1

Ti ssue Tenp. : 22.3°C

Anbi ent Tenp. . 23.4°C

Area Scan : 6x5x1 : Measurenent x=12mm y=12mm z=4nmm
Zoom Scan © IXTIXT7 @ Measurenent x=5mm y=5mm z=5mm

Power Drift-Start : 0.134 Wkg
Power Drift-Finish: 0.140 WKkg

Power Drift (% © 4,477
DUT Position : Touch EUT Left Side(Min Antenna)
Frequency : 802.11b 2437MHz

=
©
S
b
- x

1 gram SAR value : 0.298 Wkg
10 gram SAR value : 0.164 Wkg
Area Scan Peak SAR : 0.315 Wkg
Zoom Scan Peak SAR : 0.650 WKkg

Page: 5 of 15 Version:1.0



QUieTeK Report No : 056L132SF

Measur enent Data

Crest Factor 1

Ti ssue Tenp. » 22.3°C

Anbi ent Tenp. . 23.4°C

Area Scan : 5x6x1 : Measurenent x=12mm y=12mm z=4nmm
Zoom Scan D TX7x7 : Measurenment x=5mm y=5mm z=5mm

Power Drift-Start : 0.010 Wkg
Power Drift-Finish: 0.010 WKkg

Power Drift (% . 0.000
DUT Position : Touch EUT Back(Mai n Antenna)
Frequency : 802.11b 2437MHz

1 gram SAR value : 0.024 Wkg
10 gram SAR value : 0.008 Wkg
Area Scan Peak SAR : 0.021 Wkg
Zoom Scan Peak SAR : 0.075 WKkg

Page: 6 of 15 Version:1.0



QU ieTeK Report No :  056L132SF

Measur enent Dat a

Crest Factor 1

Ti ssue Tenp. . 22.3°C

Ambi ent  Tenp. 1 23.4°C

Area Scan © 6x6x1 : Measurenent x=12nm y=12nm z=4nm
Zoom Scan T IXT7XT7 . Measurenent x=5mm y=5mm z=5mm

Power Drift-Start : 0.059 Wkg
Power Drift-Finish: 0.058 Wkg

Power Drift (% : -1.694
DUT Position : Touch EUT Ri ght Front(Aux. Antenna)
Fr equency : 802.11b 2437MHz

1 gram SAR value : 0.326 Wkg
10 gram SAR value : 0.172 Wkg
Area Scan Peak SAR : 0.369 Wkg
Zoom Scan Peak SAR : 0.580 Wkg
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