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QUleTeK Report No : 057L083SF
ALSAS-10U VER 2.1.0APREL Laboratories
SAR Test Report
Val i dati on Date 30-Jun- 2005
Measur enment Date 30- Jun- 2005
Product Data
Devi ce Name gradi ente
Model : Gl010B
Fr equency : 1900. 00 MHz
Max. Transnmit Pw : 1 W
Drift Tine : 0 mn(s)

Lengt h 102 mm
W dt h 45.4 mm
Dept h 22.2 mm
Ant enna Type I nt er nal
Power Drift-Start 0. 080 Wkg
Power Drift-Finish: 0.081 Wkg
Power Drift (% 1.232
Phant om Dat a
Type SAM Lef t
Size (nm 280 x 280 x 280
Locati on Left
Ti ssue Data
Type HEAD
Serial No. 324-H
Frequency : 1900 MHz
Last Calib. Date : 30-Jun-2005
Tenperature 21.3 °C
Ambi ent Tenp. 22.0 °C
Hum dity 54 RH%
Epsil on : 39.01 F/m
Si gma :1.45 S/m
Density : 1000 kg/cu. m
Probe Data
Model E020
Type E-Field Triangle
Serial No. 265
Last Calib. Date : 23-Mar-2005
Frequency 1900 MHz
Duty Cycle Factor: 8
Conversion Factor: 4.9
Probe Sensitivity: 1.20 1.20 1.20 pv/(VIm?
Conpression Point: 95 nv
O f set 1.56 mMm
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QU ieTeK Report No :  057L083SF

Measur ement Dat a

Crest Factor 8
DUT Position o 15° Tilt
Channel . 810

1 gram SAR value : 0.179 WKkg
10 gram SAR value : 0.109 Wkg
Area Scan Peak SAR : 0.212 WKkg
Zoom Scan Peak SAR : 0.350 Wkg
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This is previous page plot (zoom in)
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QUleTeK Report No : 057L083SF
ALSAS-10U VER 2.1.0APREL Laboratories
SAR Test Report
Val i dati on Date 30-Jun- 2005
Measur enment Date 30- Jun- 2005
Product Data
Devi ce Name gradi ente
Model : Gl010B
Fr equency : 1900. 00 MHz
Max. Transnmit Pw : 1 W
Drift Tine : 0 mn(s)

Lengt h 102 mm
W dt h 45.4 mm
Dept h 22.2 mm
Ant enna Type I nt er nal
Power Drift-Start 0. 269 Wkg
Power Drift-Finish: 0.260 Wkg
Power Drift (% -3.342
Phant om Dat a
Type Uni - Phant om
Size (nm 280 x 280 x 200
Locati on Cent er
Ti ssue Data
Type BODY
Serial No. 324-B
Frequency : 1900 MHz
Last Calib. Date : 30-Jun-2005
Tenperature 21.5 °C
Ambi ent Tenp. 22.0 °C
Hum dity 54 RH%
Epsil on : 54.32 F/m
Si gma : 1.51 S/m
Density : 1000 kg/cu. m
Probe Data
Model E020
Type E-Field Triangle
Serial No. 265
Last Calib. Date : 23-Mar-2005
Frequency 1900 MHz
Duty Cycle Factor: 8
Conversion Factor: 5.1
Probe Sensitivity: 1.20 1.20 1.20 pv/(VIm?
Conpression Point: 95 nv
O f set 1.56 mMm
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Quielek

Report No :

057L083SF

Measur ement Dat a

Crest Factor 8
DUT Position : EUT Back di stance 15mm
Channel . 512

24 -2 O 12 2
= R

1 gram SAR value : 0.498 WKkg
10 gram SAR value : 0.258 Wkg
Area Scan Peak SAR : 0.563 Wkg
Zoom Scan Peak SAR : 0.890 Wkg
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This is previous page plot (zoom in)
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QUleTeK Report No : 057L083SF
ALSAS-10U VER 2.1.0APREL Laboratories
SAR Test Report
Val i dati on Date 30-Jun- 2005
Measur enment Date 30- Jun- 2005
Product Data
Devi ce Name gradi ente
Model : Gl010B
Fr equency : 1900. 00 MHz
Max. Transmit Pw : 1 W
Drift Tine : 0 mn(s)

Lengt h 102 mm
W dt h 45.4 mm
Dept h 22.2 mm
Ant enna Type I nt er nal
Power Drift-Start 0. 240 Wkg
Power Drift-Finish: 0.234 Wkg
Power Drift (% -2.489
Phant om Dat a
Type Uni - Phant om
Size (nm 280 x 280 x 200
Locati on Cent er
Ti ssue Data
Type BODY
Serial No. 324-B
Frequency : 1900 MHz
Last Calib. Date : 30-Jun-2005
Tenperature 21.5 °C
Ambi ent Tenp. 22.0 °C
Hum dity 54 RH%
Epsil on : 54.32 F/m
Si gma : 1.51 S/m
Density : 1000 kg/cu. m
Probe Data
Model E020
Type E-Field Triangle
Serial No. 265
Last Calib. Date : 23-Mar-2005
Frequency 1900 MHz
Duty Cycle Factor: 8
Conversion Factor: 5.1
Probe Sensitivity: 1.20 1.20 1.20 pv/(VIm?
Conpression Point: 95 nv
O f set 1.56 mMm
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Quielek

Report No :

057L083SF

Measur ement Dat a

Crest Factor 8
DUT Position : EUT Back di stance 15mm
Channel © 661

1 gram SAR value : 0.451 WKkg
10 gram SAR value : 0.252 Wkg
Area Scan Peak SAR : 0.530 Wkg
Zoom Scan Peak SAR : 0.840 Wkg
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This is previous page plot (zoom in)
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QUleTeK Report No : 057L083SF
ALSAS-10U VER 2.1.0APREL Laboratories
SAR Test Report
Val i dati on Date 30-Jun- 2005
Measur ement Date 30-Jun- 2005
Product Data
Devi ce Name gradi ente
Model : Gl010B
Frequency : 1900. 00 MHz
Max. Transmt Pw @ 1 W
Drift Tine : 0 mn(s)
Length 102 mm
W dt h 45.4 mm
Dept h 22.2 mm
Ant enna Type I nt er nal
Power Drift-Start 0. 237 Wkg
Power Drift-Finish: 0.233 Wkg
Power Drift (9% -1.683
Phant om Dat a
Type Uni - Phant om
Size (M) 280 x 280 x 200
Locati on Cent er
Ti ssue Data
Type BODY
Serial No. 324-B
Frequency : 1900 MHz
Last Calib. Date : 30-Jun-2005
Tenperature 21.5 °C
Anmbi ent Tenp. 22.0 °C
Hum dity 54 RH%

Epsi |l on : 54.32 F/m
Si gma 1.51 S/m
Density 1000 kg/cu. m
Probe Data
Model E020
Type E-Field Triangle
Serial No. : 265
Last Calib. Date : 23-Mar-2005
Frequency 1900 Hz
Duty Cycle Factor: 8
Conversion Factor: 5.1
Probe Sensitivity: 1.20 1.20 1.20 pv/(V/Im?
Conpression Point: 95 nv
O f set 1.56 mMm
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Quielek

Report No :

057L083SF

Measur ement Dat a

Crest Factor 8
DUT Position : EUT Back di stance 15mm
Channel . 810

1 gram SAR value : 0.457 WKkg
10 gram SAR value : 0.229 Wkg
Area Scan Peak SAR : 0.495 Wkg
Zoom Scan Peak SAR : 0.810 Wkg
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This is previous page plot (zoom in)
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QUleTeK Report No : 057L083SF
ALSAS-10U VER 2.1.0APREL Laboratories
SAR Test Report
Val i dati on Date 30-Jun- 2005
Measur enment Date 30- Jun- 2005
Product Data
Devi ce Name gradi ente
Model : Gl010B
Fr equency : 1900. 00 MHz
Max. Transnmit Pw : 1 W
Drift Tine : 0 mn(s)

Lengt h 102 mm
W dt h 45.4 mm
Dept h 22.2 mm
Ant enna Type I nt er nal
Power Drift-Start 0. 090 Wkg
Power Drift-Finish: 0.092 Wkg
Power Drift (% 2.219
Phant om Dat a
Type Uni - Phant om
Size (nm 280 x 280 x 200
Locati on Cent er
Ti ssue Data
Type BODY
Serial No. 324-B
Frequency : 1900 MHz
Last Calib. Date : 30-Jun-2005
Tenperature 21.5 °C
Ambi ent Tenp. 22.0 °C
Hum dity 54 RH%
Epsil on : 54.32 F/m
Si gma : 1.51 S/m
Density : 1000 kg/cu. m
Probe Data
Model E020
Type E-Field Triangle
Serial No. 265
Last Calib. Date : 23-Mar-2005
Frequency 1900 MHz
Duty Cycle Factor: 8
Conversion Factor: 5.1
Probe Sensitivity: 1.20 1.20 1.20 pv/(VIm?
Conpression Point: 95 nv
O f set 1.56 mMm
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QU ieTeK Report No :  057L083SF

Measur ement Dat a

Crest Factor 8
DUT Position : EUT Front distance 15mm
Channel ;128

i e
2 12 0 12 A
* Azg |mm)

EUT

1 gram SAR value : 0.232 WKkg
10 gram SAR value : 0.133 WKkg
Area Scan Peak SAR : 0.237 WKkg
Zoom Scan Peak SAR : 0.500 Wkg
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This is previous page plot (zoom in)
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QUleTeK Report No : 057L083SF
ALSAS-10U VER 2.1.0APREL Laboratories
SAR Test Report
Val i dati on Date 30-Jun- 2005
Measur enment Date 30- Jun- 2005
Product Data
Devi ce Name gradi ente
Model : Gl010B
Fr equency : 1900. 00 MHz
Max. Transnmit Pw : 1 W
Drift Tine : 0 mn(s)

Lengt h 102 mm
W dt h 45.4 mm
Dept h 22.2 mm
Ant enna Type I nt er nal
Power Drift-Start 0. 097 Wkg
Power Drift-Finish: 0.096 Wkg
Power Drift (% -1.029
Phant om Dat a
Type Uni - Phant om
Size (nm 280 x 280 x 200
Locati on Cent er
Ti ssue Data
Type BODY
Serial No. 324-B
Frequency : 1900 MHz
Last Calib. Date : 30-Jun-2005
Tenperature 21.5 °C
Ambi ent Tenp. 22.0 °C
Hum dity 54 RH%
Epsil on : 54.32 F/m
Si gma : 1.51 S/m
Density : 1000 kg/cu. m
Probe Data
Model E020
Type E-Field Triangle
Serial No. 265
Last Calib. Date : 23-Mar-2005
Frequency 1900 MHz
Duty Cycle Factor: 8
Conversion Factor: 5.1
Probe Sensitivity: 1.20 1.20 1.20 pv/(VIm?
Conpression Point: 95 nv
O f set 1.56 mMm
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Quielek

Report No : 057L083SF

Measur ement Dat a

DUT Position EUT Front di stance 15mm
Channel : 661

2120

* Bam [mm)
e

1 gram SAR value : 0.193 Wkg
10 gram SAR value : 0.117 Wkg
Area Scan Peak SAR : 0.222 Wkg
Zoom Scan Peak SAR : 0.300 Wkg
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This is previous page plot (zoom in)
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QUleTeK Report No : 057L083SF
ALSAS-10U VER 2.1.0APREL Laboratories
SAR Test Report
Val i dati on Date 30-Jun- 2005
Measur enment Date 30- Jun- 2005
Product Data
Devi ce Name gradi ente
Model : Gl010B
Fr equency : 1900. 00 MHz
Max. Transnmit Pw : 1 W
Drift Tine : 0 mn(s)

Lengt h 102 mm
W dt h 45.4 mm
Dept h 22.2 mm
Ant enna Type I nt er nal
Power Drift-Start 0. 084 Wkg
Power Drift-Finish: 0.086 Wkg
Power Drift (% 0. 229
Phant om Dat a
Type Uni - Phant om
Size (nm 280 x 280 x 200
Locati on Cent er
Ti ssue Data
Type BODY
Serial No. 324-B
Frequency : 1900 MHz
Last Calib. Date : 30-Jun-2005
Tenperature 21.5 °C
Ambi ent Tenp. 22.0 °C
Hum dity 54 RH%
Epsil on : 54.32 F/m
Si gma : 1.51 S/m
Density : 1000 kg/cu. m
Probe Data
Model E020
Type E-Field Triangle
Serial No. 265
Last Calib. Date : 23-Mar-2005
Frequency 1900 MHz
Duty Cycle Factor: 8
Conversion Factor: 5.1
Probe Sensitivity: 1.20 1.20 1.20 pv/(VIm?
Conpression Point: 95 nv
O f set 1.56 mMm
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QU ieTeK Report No :  057L083SF

Measur ement Dat a

Crest Factor 8
DUT Position : EUT Front distance 15mm
Channel . 810

o iain
212 0 1202
¥ Mam |

| B |

EUT

1 gram SAR value : 0.222 WKkg
10 gram SAR value : 0.131 WKkg
Area Scan Peak SAR : 0.179 Wkg
Zoom Scan Peak SAR : 0.390 Wkg
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This is previous page plot (zoom in)
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EUT 850MHz SAR test Z-Axis plot

(Right Head, Cheek, Channel 128)
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Quielek

Report No :

057L083SF

EUT 850MHz SAR test Z-Axis plot

(Body worn, channel 128)
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EUT 1900MHz SAR test Z-Axis plot

(Left Head, Cheek, Channel 512)
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EUT 1900MHz SAR test Z-Axis plot

(Body worn, channel 512)
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Test Setup Photographs

Right Head (EUT Cheek)

Left Head (EUT Cheek)
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Right Head (EUT Tilted)

Left Head (EUT Tilted)
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Body worn bottom (EUT Front) distance 15mm-
-

Note: The positions used in the measurements were according to IEEE 1528-2003.

Page: 3 of 5 Version:1.0



QU ieTeK Report No :  057L083SF

EUT Photographs

) gradiente
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Appendix - Probe Calibration

Miniature Isotropic RF Probe
M/N: ALS-E-020
S/N: 265

835MHz Head Calibration page2~11
835MHz Body Calibration page12~21

1900MHz Head Calibration page22~31
1900MHz Body Calibration page32~41
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Quielek

NCL CALIBRATION LABEORATORIES

Calibration File No.: CP-548

Clignt: QUIETEK

CERTIFICATE OF CALIBRATION

I in cartslied that the aquipmant idsniifisd balow has boeen calibeatad |n Lha
NCL CALIBRATION LABORATORIES by qualifind persanned fofiowing moognizad
procedunes gnd using transfer sisndants racaable io NRCMNIST.

Equipment: Miniature lsatropic RF Proba 835 MHz
sanulaciurer, APREL Laboratories
Model Mo ALS-E-020
Soral Ma.: 285

HEAD Calibration

Calibrafion Procedun:;  SSUDRB-TP-DO1-032-E020-2
Projoct No: QTKE-ALS-E-020 Probe Cal-5091

Galibrated: 237 March 2005
Relessed on: 237 March 2005

This Catibretion Certficars is Inco z B58 Ancompaniad with the Calibrabon Resuls Surmmary

A

r&-}Em EWTRED TEL- (i3] Aun.-4888
CANADA W 1ER Pt (A1) Btath1
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Quielek

NCL Calibration Laboratories
Division of APREL Labomiories.

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 Procedurs. The
results contained within this report are for APREL E-Fiald Probe E-D20 265.

References

SSIIDRB-TP-DO1-032-E020-VZ E-Fiald Probe Calibration Procadura

IEEE 1528 "Recommended Praclice for Delermining the Peak Spatial-Average
Specific Absorption Rale (SAR) in the Human Body Dus to Wirsless
Communications Devices: Expernmental Techniques™

S581-TP-011 Tissue Calibration Procedura

Conditions
Probe 265 was a new probe taken from stock prior to calibration,

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

We the undersigned attest that 1o the best of our knowledge the calibration of
this probe has been accurately conducted and that all information contained
within this rt has been reviewed for accuracy.

Page2of 10
This page has been reviewed for content and attested 1o on Page 2 of this document.
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MNCL Calibration Laboratories

Division of APREL Labamiories

Calibration Results Summary

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

Frequency: B35 MHz

Sensor Offset: 1.86 mm

Sensor Length: 2.5 mm

Tip Enclosure: Ertalyla®

Tip Diameter: <5 mm

Tip Length: 60 mm

Total Length: 280 mm

*Resistive to recommended tissue recipas per IEEE-1528

Sensitivity in Air

Channel X: 1.2 pVi(Vim)?
Channel ¥: 1.2 iNAVIm)*
Channel Z: 1.2 pWHVIm)*
Diode Compression Point: a5 my

Page3 of 10

This page bax been reviewsd for content and atestod 1o on Page 2 of this document.
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MNCL Calibration Laboratories

Division of AFREL Laboratores.

Sensitivity in Head Tissue

Frequency:

Epsilon:

CanvF
Channel X3
Channel ¥:

Channal Z:

B35 MHz
41.5 (+/-5%) Sigma: 0.80 Sim (+/-5%)
8.2
6.2
6.2

Tissue sensitivily values wera calculated using the load impedance of the APREL
Laboralories Dag-Faqg.

Boundary Effect:

Uncerainty resulting from the boundary effact 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 proba tip diameter is 5 mm (+/- 0.01 mm) and tharafore meats the
requirements of SSIFDRB-TP-D01-032 for spatial resolution.

Page4 of 10

Thix page hng been reviewed for congent and attested 1o on Page 2 of thas document
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Divigion of APREL [ aboraties.

Receiving Pattern 835 MHz (Air)

|—#—Ch1 —8—Ch2 Chd —4—To |

Page 5of 10
| This pape hos been reviewed for content and anesied w on Page 2 of this document.
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NCL jon Laboratories
vigion of APREL Lahoraineies.

Isotropy Error 835 MHz (Air)

Isotropy Ermor
Probs s'n 265 S15MHr

Emor [28]

&:‘,ﬁ_!-_ii* bbhbiosimusnn-"mal

Inclropy Pict Probe sin 265 835MHz

FaX N T e X N7
o . A 7\ A
.§_ I A D VYA Vi A i
S 7 X L
A X X A 74 7.

Degrees (xid)
| e il ——— |

Isotropicity Tissue: 0.10dB

Pagebof 10 ;
This page has been reviewed for consent and amesied 1o on Page 2 of tis document,
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i

Division of APRET. Laborstoncs

Dynamic Range

1

TPage 7 of 10 ;
This page has been reviewed for contenn and atiesied 1o on Page 1 of this document,
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NCL Calibration Laboratories

Dhvision of APREL Laboratorses,

Video Bandwidth

Probe Frequeney Characteristics

Protss cstpaat Fevel {dB)
Il

&
I

it 160 1000 10000
Fraquancy (Hz)
Video Bandwidth at 500 Hz 1dB
Video Bandwidth at 1000 Hz 3dB

Page §of 10
[his page has been reviewed for content and attested 10 on Page 2 of this documet
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NCL Calibration Laboratories
Division of APREL Labomatories

Conversion Factor Uncertainty Assessment

Fraquency: B35MHz

Epsllon: 41.5 (+/-5%) Sigma: 0.80 8/m (+/-5%)
ConvF

Channel X: 6.2 Th(K=2)

Channel Y: 6.2 T%(K=2)

Channel Z: &2 To%{K=2)

To minimize the uncenainty calculation all bssue sensitivity values were calculated
using & load impedance of 5 M.

Boundary Effect:

For a distance of Z.4mm the evaluated uncertainty (Increass in the probe sensitivity)
is less than 2%.

Papge ®of 10
This page has been reviewed for content and attested 1o on Page 2 of this document

Page: 10 of 41



Quielek

NCL Calibration Laboratories
Dirdsion of APREL Laboritores.

Test Equipment

The test equipment used during Probe Calibration, manufaciurer, model number
and, mmmmamwmn:Munumm APREL server
Rmmuaﬁbmmﬁqmmmmmmm

Page 10af 10
Thes pajpe hax been reviewsd for coment and stiesicd o on Page 2 of this docament.
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NCL CALIBRATION LABORATORIES

Calibration File Mo.: CP-550

Client: QUIETEK

CERTIFICATE OF CALIBRATION

It i emrtifiad that thi aquipmaend identfisd Bakey has been calbralad n tha
NCL CALIBRATION LABORATORIES by qualified pemonnal following recognized
procaduras and unng transdor slnndamis traceabie io NRCNIST

Equipment: Mininture Isotropic RF Proba 835 MHz
Manutactures: AFREL Labomiones
Blodal Mo ALS-EL20
Sanal No.: 265

BODY Calbration

Calibration Frocedune:  55UDRE-TP-D01-032-E0(-v2
Project No: QTRB-AL 5-F-070 Probe Cal-5061

Calibratad: 23™ March 2005
Releasad on: 23 March 2005

This Calibration Canificate |s incomplats Linksss ampanad with the Calibrabion Results Summary

Relmpmad By

m ON ARG TEL: (513 24988
CANADA K7R TER Fad (V) EO-dind
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Quielek

NCL Calibration Laboratories
Division ol APREL Laborsioniss

Introduction

This Calibration Report reproduces the resulis of the callbration performed in line
with the SSI/DRB-TF-D01-032-E020-V2 E-Field Probe Calibration Procedurs, The
results contained within this report are for APREL E-Field Probe E-D20 265.

References

SSIDRB-TP-D01-032-E020-V2 E-Field Probe Calibration Procedura

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

S51-TP-011 Tissue Calibration Procedure

Conditions
Probe 265 was a new probe taken from stock prior 1o calibration,

Ambient Temperatura 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 sur knowledge the calibration of
this probe has been accurately conducted and that all information contained
within this been reviewed for accuracy.

Pape 2of 10
This pagre has heen reviewed for content and sstested 10 on Page 2 of this document
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NCL Calibration Laboratories

Division of APREL Labomtories

Calibration Results Summary

Frobe Type E-Field Prabe E-020
Serial Number: 265

Frequency: 835 MHz

Sensor Offset: 1.56 mm

Sensor Length: 26 mm

Tip Enclosure: Eralyte*

Tip Diameter: <5 mm

Tip Length: 80 mm

Total Length: 280 mm

*Rasistive to recommended tissue recipes per IEEE-1528

Sensitivity in Air

Channel X: 1.2 pVIVImy
Channel Y: 1.2 pNIVIm)?
Channel Z: 1.2 pVI(VImy*
Diode Compression Point: 85 my

Page 3 of 10

This page has been reviewed for content and attested fo on Page 2 of this docament
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NCL Calibration Lahoratories
Dhiszon of APREL Laboralonss,

Sensitivity in Body Tissue

Frequency: 835 MHz
Epsilon: 55.2 (+1-5%) Sigma: 0.97 S/m (+/-5%5)
ConvF

Channel X: 6.8

ChannelY: 68

ChannelZ: 68

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

Boundary Effect:

Uneertaintly 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 meats the
requiraments of SSIMORB-TP-D01-032 for spatial resolution.

Page 4 of 10
This page has been reviewed for contentand stiesied 10 on Page I of this docwment.
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Receiving Pattern 835 MHz (Air)

Receiving Pattern Probs sin 205 525MHz

£h3 —+—Tot |

| ——CHl —8—Cn2

This pape has been reviewed for content and attesied 10 on Page 2 of this document.
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Division of APREL Laborstories:

Isotropy Error 835 MHz (Air)

Probe ain 285 BXSMH:

Esver [dB]
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Isotropicity in Tissue: 0.10dB
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NCL Calibration Laboratories

Divisson ofAPRE] Laboratones,

Video Bandwidth

Probe Frequency Characteristics

£ I
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1 10 150 1000 [l
Frequency [Hz)
Video Bandwidth at 500 Hz 1dB
Video Bandwidth at 1000 Hz 3dB

Page 8 of 10
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NCL Calibration Laboratories
Davisaon of APREEL Labomiores.

Conversion Factor Uncertainty Assessment

Frequency: B36MHz

Epsilon: 55.2 [+/-5%) Sigma: 0.97 Sim (+-5%)
ConvF

Channel X: &6 ToiK=2)

Channel Y: 6.6 T%({K=2)

Channel 2: 8.6 T(K=2)

To minimize the uncertainty calculation all tissue sensitivity values were calculated
using a load impedance of 5 M{l

Boundary Effect:

Far a distance of 2 4mm the evaluated uncertainty (increase in the prabe sensitivity)
s less than 2%.

Page % of 10
I'has pape has been reviewrd for content and attested 10 on Page 2 of thas document
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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 Equipmentiinstrument List May 2004,

Page 10 of 10
This page has been revicwed for content and aitested fo on Page 2 of this docoment.
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NCL CALIBRATION LABORATORIES

Calibration File No.: CP-555

Client; QUIETEK

CERTIFICATE OF CALIBRATION

I i oertiad that the squipmsnt demifed babow has been calibratod in the
NCL CALIBRATION LABORATORIES by qualifiad parsannal following meccgnizisd
procedunsa and using tronsfer stondards tmoasbis o NRCINIST

Equipment: Ministure Isotropic RF Probs 1800 kHz
Munytaciurer: APREL Laboratories
Modsl No. . ALS-E-0E0
Senial Mo - 266

HEAD Calibration

Calibration Proceduns:  SSUDRE-TP-DO1-032-E020-V2
Project Mo QTKB-ALS-E-070 Probe Calo0g1

Calibratad: 237 March 2005
Rabased on: 217 March 2005

Thiz Calibration Canificals is Incompleds

Accompanied with the Calibration Resufls Summasy

St BPECTRLUM WAY Dewoson of AFREL Lab
HEFEAN DNTARID TEL (EA3) EIDA0a8
CaMANS §3R 1ER FAX: (BN} BIG-41A!
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NCL Calibration Laboratories
Division of APREL Labormiores

Introduction

1‘1_115 Calibration Report reproduces the results of the calibration performed in line
with the SSI/DRB-TP-D01-032-E020-V2 E-Fleld Probe Callbration Procedure. The
results contained within this report are for APREL E-Field Frabe E-020 265,

References

S5I/DRB-TP-D01-032-E020-V2Z E-Field Probe Calibration Procedurs

IEEE 1528 "Recommended Fraclice for Determining the Peak Spatial-Average
Specific Absorption Rate (SAR) in the Human Body Dus to Wircless
Communications Devicas: Experimental Technigues®

S31-TP-011 Tissue Calibration Procadura

Conditions
Probe 2685 was a new probe taken from stock prior to calibration,

Ambilent Temperature of the Laboratory: 22 °C +-0.5°C
Temperature of the Tissue: 21 *C +f- 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 re has been reviewed for accuracy.

R R
L 3
J .‘.u
¥. Chen
Page 2 of 10
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NCL Calibration Laboratories

Dyvasion of APREL Labomiones.

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

265

1000 MHz
1.58 mm
2.5 mm
Enalyla*
<5 mm

B0 mm

280 mm

*Rasistive o recommended tissue recipes per |EEE-1528

Sensitivity in Air
Channel X:
Channel ¥:
Channel Z:

Diode Compression Point:

1.2 pVIVIm)?
1.2 p\iVim)°
1.2 pVIVIim)*

a5 mv

Page 3 of 10
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NCL Calibration Laboratories
Diivision of APREL Labomtories

Sensitivity in Head Tissue

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

Channel X: 49
Channel¥; 49
Channel Z2: 48

Tissue sensitivity 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
betwean the tip of the probe and tha tissue boundary, when l2ss than 2. 44mm.

Spatial Resclution:

The measured probe lip diameter is & mm (+/- 0.01 mm) and therafora meats the
requirements of S5IDRB-TP-D01-032 for spatial resolution.

Paged of 10
This pape has boen reviessed for contens and atiesied o on Page 2 of this document
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Isotropy Error 1900 MHz (Air)
Isotrapy Emrar
Frode ain 265 1900MM:
*
:
l =
= ‘
| i ==
i
"D 100 200 300
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Isetropicity in Tissue: 0.10dB

Page 6ol 10
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NCL Galibiation Labi

Division of APREL L3l

Dynamic Range

ar

B

PogeTol 10 _ r
This page has heen revizwed for content and aieited to on Page 2 of this document.
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NCL Calibration Laboratories

Drvision of AFREL Labomiories.

Video Bandwidth
Probe Frequency Characteristics
B =
i ] L }
3
§ 1
-3 1
E I
B
1 10 100 10K 10600
Frequancy (Hz}
Video Bandwidth at 500 Hz 1dB
Video Bandwidth at 1000 Hz JdB
Page K of 10
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NCL Calibration Laboratories
Divisten of APREL Laborsiones.

Conversion Factor Uncertainty Assessment

Frequency: 1800MHz

Epsilon: 40.0 (+/-5%) Sigma; 1.40 Sim (+/-5%)
ConvF

Channel X: 49 T3(K=2)

Channel ¥: 49 T%(K=2)

Channel Z: 48 To(K=2)

To minimize the uncenainty calculation all lissue sensitivity values were calculated
using a load impedanca of § MO

Beundary Effect:

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

Prge 9ol 10
This page hus been reviewsil for conient and etcsicd o on Page I of this document
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NCL Calihration Laboratories
Davision of APREL Laboraiories

Test Equipment

The test equipment used during Probe Callbration, manufacturer, model number
and, cument calibration siatus are listed and localed on the main APREL server
RINCL\Calibration Eguipmentiinsirument List May 2004,

Page 10 af 10
Fhis paye has been reviewed for conient and miesied 1o on Page 2 of this document.,
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NCL CALIBRATION LABORATORIES

Callbration File No.: CP-558

Client: QUIETEK

CERTIFICATE OF CALIBRATION

It ig emrtifind that the squipmend dantilfisd bakow has been calibrated i tha
NCL CALIBRATION LABORATORIES by qualified porsonnal following mcognizea
proceduras and using tranafor siandards troceabio to NRC/NIST

Equipmenl: Minipiure lsobropic RF Probo 1800 MHz
Mandaciurer APREL Laboratoras
Modal Np,: ALS-E-020
Sarigl Mo 265

BOOY Calbration

Calibration Proceten:  SSUDRB-TP-DO1-032-E020-2
Project Mo: QTHE-ALS-E-020 Probe Gal-5091

Cafibrated: 237 March 2005
Released on. 23~ March 2005

This Calibrstion Cerificate is incomplets Linigss Accompanisd with tha Calibraton Resaits Sommary

Relessad By

21 SPECTRUA WAY Dvimon of APRLL Lot
WEPTARM, T AR TEL: i 15) #2400
CANATA R B FAR: {513y BEb-ati1
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ACL Calibration Lahoratories
Division of APREL Labormmrics

Intreduction

This Calibration Report reproduces the resulls of the calibration pedormed in line
with the SSIDRB-TP-D01-032-E020-W2 E-Field Probe Calibration Procadure. The
results contained within this repart are for APREL E-Field Probe E-020 285,

References

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

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

S5|-TP-011 Tissue Callbration Procedura

Conditions
Probe 265 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 has been reviewed for accuracy.

Page 2 of 10
This page has been reviesed for content snd atiesicd fo on Page 1 of this document
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NCL Calibration Laboratories

Dhvikiern of AFHEL Lahomiones

Calibration Results Summary

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

Frequency: 1800 MHz

Sensor Offset: 1.56 mm

Sensor Length: 2.5 mm

Tip Enclosure: Eralyle*

Tip Diametar: <5 mm

Tip Length: B0 mm

Total Length: 260 mm

“Resistive 10 recommanded tissue recipas per IEEE-1528

Sensitivity in Air

Channel X: 1.2 pvAVIim)?
Channel ¥: 1.2 pVIVIm)*
Channel Z: 1.2 WWHVImY
Diode Compression Point; a5 my

Page 3 of 10
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NCL Calibration Laboratories
Division of APREL Labarsiories.

Sensitivity in Body Tissue

Freguency: 1800 MHz
Epsilon: 53.3 (+/-5%) Sigma: 1.52 Sfm (+/-8%)
ConvF

Channel X: §.1

Channel ¥: &1

ChannelZ: 5.1

Tissue sensitivity values wane 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
batwean the tip of the probe and the fissue boundary, when less than 2 44mm.
Spatial Resolution:

The measured probe tip diameter is 5§ mm (+/-0.01 mm) and therefore mests tha
requiremenis of SSIMMRE-TP-D01-032 for spatial resolution.

Page 4 of 10
This page hus been reviewed for conlen and atiedied fo on Page 2 of this documend.
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NCL Calibration Laboratories
e —

Isotropy Error 1800 MHz (Air)

Probe sin 265 1900MHz

Erros [dB)
B iy e i e
4
4

Isotropicity in Tissue: 0.10dB
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Probe 385 Dynamic Range
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MNCL Calibration Laboratories

Drivision of APREL Labamiories.

Video Bandwidth

Proba Frequency Characteristics

Proobe oulput level (dB)

1 10 ] 000 10000

Frequmnoy {Hef

Video Bandwidth at 500 Hz 1d8
Video Bandwidth at 1000 Hz 3dB

PageBaf 10
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NCL Calibration Laboratories
Division of APREL Laboraiories

Conversion Factor Uncertainty Assessment

Frequency: 1000MHz

Epsilon: 53.3 (+/-5%) Sigma: 1.52 Sim (+-5%)
ConvF

Channel X; 5.1 Tha{K=2)

ChannelY: 5.1 T9(K=2)

ChannelZ: 5. Toe(K=2)

To minimize the uncenalnty calculation all tissue sansitivity values were calculated
using a load impedance of § MO

Boundary Effect:

For a distance of 2.4mm the evaluated uncertainty (increase in the probe sansitivity)
Is lass than 2%.

Page 9 of 10
This page has been reviewed for coment and mssizd 10 on Page 1 of thiz document.
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Tiivision of APREL Laboraiaries.

Test Equipment
The test equipment used during Probe Calibration, manufacturer, model numbsr

and, current calibration status are listed and located on the main APREL server

Page 100f 10 ;
This page hos heen reviewed fior coment and antested 1 on Page 2 of thiz document.
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Appendix - Dipole Calibration

Validation Dipole 835MHz
P/N: ALS-D-850-S-2
S/N: QTK-315

Validation Dipole 1900MHz

P/N: ALS-D-1900-S-2
S/N: QTK-318

Page: 1 of 19
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NCL CALIBRATION LABORATORIES

Calibration File No: DC-405
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 qualificd personnel following recognized
proceduras and using transfar standards traceable to NRC/NIST.

Quietek Validation Dipole
Manufacturer: APREL Laboratories
Part numier: ALS-D-835-8-2
Frequency: 835 MHz
Serial No: OTK-315

Customer: Quietek

Calibrated: 23 June 2004
Released on: 23 June 2004

Released By:

NQL CALIBRATION L ABORATORIES

51 SPECTRUM WAY Divigion of APREL Lab.
MNEPEAN, ONTARIC TEL: (813) 820-4388
CANADA K2R 1E8 FAXC (613) 820-4162

Page: 2 of 19
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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: 165.0 mm
Height: 90.0 mm
Electrical Specification
SWR: 1.04U
Return Loss: -32.9dB
Impedance: 5110

System Validation Results

Frequency | 1 Gram | 10 Gram | Peak

835 MHz | 9.33 642 | 15.0
Coursa Scan
¥ Axis (cm)
-20 O 20
40— —40
. 204 20
E i E E
o) s
2 0 @ o
4 4 <
¥ 20+ =20 ~ S
-
N TS
.03
—404 |-~ 40 L]
- 537
- LE--3
=20 0 20 1
k4
® Axis {(:mj fﬁ
e
Page 2 of 9 Cdtibrated by — Approved
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NCL Calibration Laboratories
Division of APREL [shoratories.

Introduction

This Calibration Report has been produced in line with the SS1 Dipole Calibration
Procedure SSI-TP-018-ALSAS. The results contained within this report are for
Validation Dipole QTK-315. 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 far
the Validation Dipole, where the SWR. Impedance, and the Retum loss were
assessed. Step 3 involved a System Walidation 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

SEI-TP-018 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-315 was new taken fram stock,

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

Temperature of the Tissue: 20 #C +/- 0.5°C
s )
Page 3 of 9 Calibratgd by < Approved by
R =
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NCL Calibration Laboratories

Divigion of APREL Laboratories.

Dipole Calibration Results

Mechanical Verification

IEEE Length | IEEE Height Measured Measured
Length Height
161.0 mm £9.86 mm 165.0 mm 90.0 mm

Tissue Validation

Head Tissue 835 MHz | Measured |

Dielectric constant, &, 42.54
Conductivity, o [S/m] 0.91
.
Page 4 of 9 cm@wﬂ Py‘f_:_, Approved by:
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NCL Calibration Laboratories
Dovison of APREL Lahoralories

Electrical Calibration

Test [ Result |
S11RL | -32.9dB
SWR . 1.04 U
Impedance s

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

511 Parameter Returmn Loss

S11 FORWRAD REFLECTION CH 1 - 211

REFERENCE PLRNE
LOG HAGHITUDE +REF=-30 .688 dB 5.8BBE dB/DIV 2.088E am

BHARKER 1
B.835172 GH=z
-32.831 dB

HARKER TO HAX
HARKER TO HIN

; i : : d : t - MARKER RERDOUT
a.70a00a8 GHz A.978344 FUMCTIONS

o

Page S of 9 Calibg ,h_};“'____,_ Approved by:
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NCL Calibration Laboratories

Division of APREL Laboratores.

SWR

311 FORMARD REFLECTION

SHR

gde.88@ mUsDIV

»REF-8.0800 pU

g.7e8020

8.578344

CH 1 - 811
REFEREMCE PLANE
B.BRED mm

FHARKER 1
8.835172 GHz
1.836 U

HARKER TO MAX
HARKER TO HIN

HARKER RERDOUT
FUNCTIDNS
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NCL Calibration Laboratories
Division of APREL Laborstorics.

Smith Chart Dipole Impedance

511 FORMRRD REFLECTION 1

THPEDAKCE CH 1 - 31

REFERENCE PLRNE
G.8088 mn

FHARKER 1
8.8B35172 GHz
=l e o
-978.979 jmf

HARKER TO IMAX
MARKER TO MIN

-1 HARKER READOUT
@.700000 - @.970344 GHz FUNCTIONI

G \
_— - i

.
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NCL Calibration Laboratories
Division of APREL Laboratories.

System Validation Results Using the Electrically Calibrated Dipole

Head Tissue | 1 Gram | 10 Gram Peak
Frnqusm:y Ahove Feed Paint
835 MH=z 9.33 6.42 15.0

Course 3can

¥ Awis (om)
=20 O Z0

¥ Axis (o)

Fp
5ER

-2 0 20 are

¥ Awis {:m] bos

- ™
C =
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NCL Calibration Laboratories
Divigion of APREL [ aboratories,

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

RANCL\Calibration Equipmentinstrument List May 2003

= 2,
PR =
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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

Releasad By:

NCL causraon Lasorarories

51 SPECTRUM WAY Division of APREL Lab.
NEPEAN, ONTARIO TEL: (513) 820-4288
CANADA K2R 1E6 FAX: (613) 820-4161
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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 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 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

Page 3 of 9 Calibrated by, Approved by:
Ale—
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NCL Calibration Laboratories

Division of APREL Laboratories.

Dipole Calibration Results

Mechanical Verification

IEEE Length | IEEE Height Measured Measured
_ Length Height
68.0 mm 39.5 mm 70.0 mm 395mm |
Tissue Validation
Head Tissue 1900 MHz | Measured
Dielectric constant, & 39.9
Conductivity, ¢ [S/m] 1.42
T — <
Page 4 of 9 Calibrated by Approved by:
e
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NCL Calibration Laboratories

Division of APREL [ aboratories.

Electrical Calibration

Test Result |

S11RIL -25.8 dB |
SWR 14U
Impedance 47.8Q

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

S$11 Parameter Return Loss

§11 FORMARD REFLECTION

CH 1 - §i11
REFERENCE PLAMNE
LOG MAGNITUDE yREF=-30.808 dB 5.888 dB/DIV §.00RE mn
' ARSI Ol - g HARKER 1
: : g 1.899292 GHz
.............................................................................. ,_,_d-- BHAREER TO MAX
: A WARKER TO MIN
5 o i
i
/
B 1 i
: : : : : : MARKER READOUT
1.765558 GHz 2.8344964 FUNCTIONS
k“-\_
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NCL Calibration Laboratories
Division of APREL Laboratories.

SWR

$11 FORMARD REFLECTION M 1 - S11
REFERENCE FLANE
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NCL Calibration Laboratories
Division of APREL Laboratories.

Smith Chart Dipole Impedance

311 FORWARD REFLECTION 1

IHPEDANCE CH 1 - S11

REFEREMCE PLANE
B.0080 mm

HARKER 1
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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
:ﬁﬁ?qve Feed Point
1.9 GHz 36.0 20.78 67.7
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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 Equipmentiinstrument List May 2003
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