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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.

e

n Dulmage AL
Y.Chen
Page 2ol 10

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

This page has heen reviewed for content and attested to on Page 2 of this doctment
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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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Dividion of APREL Laboratories.
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This page has bean reviewed for consent =nd aitested 1o on Page 2 o this document.
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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 )
This page hus hech neviewed for comient end attested to ofi Page 2 of this document.
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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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This page hns been reviewad for conient and stiesied &0 on Page 2 of this document
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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

Page 2 of 10
Thas poge has been reviewsd for content and aftested fo on Page 1 of this docament
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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

I'hax page has been reviewed for content and sttesied 1o on Page 2 of this docement
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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
[has pugre has beeh reviewed for conbent and aflesied to on Page 1 of ihis document
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. — n L : u
Divigiom of APREL Labomtories.

Saf 10
poge hus been reviewed for conbenl and attesied 10 on Page 2 of this document.
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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

Page 6ol 10
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Dynamic Range

T %05

Page Tof 10

This page tias beai reviewed for coniert and sttested 1o on Page 2 of this document.
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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
This page hus been reviewed for comient and atlesied to on Page 2 of this document
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Quielek

e
TR

Test Equipment

The test equipment used during Probe Calibration, manufacturer, model number
and, current calibration status are listed and located on the main APREL sarver
R:NCL\Calibration Equipmentiinstrument List May 2004,

Poge 10of 10 ; 1w T T e
This page has best reviewed for content and attesied to on Page 2 of this docusnent
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Quielek

fl

NCL CALIBRATION LABORATORIES

Calibration File No.: CP-559

Client: QUIETEK

CERTIFICATE OF CALIBRATION

1 i carified tha! the equipmeant identified below has bean calfbrabed in the
NCL CALIBRATION LABORATORIES by quaified parsonnad fallowing mocgnizad
procodunes and using imnslor standards iracsable to NRCINIST

Equipmant: Miniatura isctropic RF Probs 5200 MHz
Manulaciurer, APREL Laboralories
Model Mo ALS-E-D20
Sanpd Mo 265

HEAD Calibration

Calibration Procedure;  SSUDREB-TP-DOY-032-E020-vE
Project Mo: QTKB-ALS-E-020 Probe Cal-2061

Cliprated: 237 Mench 2005
Raledsed on: 21~ March 7005

This Caftvaton Cenlficals is Incompiete Accompanisd wilh the Calibralion Resulls Summaeany

= SPECTRUL WAY Diabiize of APEEL Loty
KESEAN, ONTARYD TEL: §813] Sa0-4588
CAMADA R TES FAJ: (843} B20-4 141
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Quielek

NCL Calibration Labaratorics
Divasion of APREL Labomiories.

Introduction

This Calibration Report reproduces the resulis of the callbration pedormed in line
with the SSIDRB-TP-D01-032-E020-V2 E-Field Pmbe Calibration Procedure. The
resulis contained within this report are for APREL E-Field Probe E-020 265,

References

SSI/DRB-TP-D01-032-E020-VZ2 E-Fleld Probe Calibration Procadure

IEEE 1528 "Recommended Practice for Delermining the Peak Spatial-Average
Specific Absorption Rate (SAR) in the Human Body Due to Wireless
Communications Devices: Exparimental Techniques®

S51-TP-011 Tissue Calibration Procedure

Conditions
Proba 265 was a new probe taken from stock pricr to calibration,

Amblent Temperature of the Laboratory: 22 *C H-0.57C
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 af 10
This page hes been reviewed For content and attested 1o on Page 2 of this document
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Quielek

NCL Calibration Laboratories

Civasion of APREL Laboratories,

Calibration Results Summary

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

Fregquency: 5200 MHz

Sensor Offset: 1.56 mm

Sensor Length: 2.5mm

Tip Enclosure: Ertalyta*

Tip Diameter: <5 mm

Tip Length: B0 mm

Total Length: 290 mm

*Resistive o recommended tissue recipes per [EEE-1528

Sensitivity in Air

Channel X: 1.2 pVI(VIm)*
Channel Y: 1.2 pVI(Vim)?
Channel Z: 1.2 pViiViim)©
Diode Compression Point: 85 my

Page 3of 10
This page his hoen reviewed for contznr gnd arzsied 1o on Page 2 of this document
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Quielek

NCL Calibration Laboratories
Division of APREL Laboratsries.

Sensitivity in Head Tissue

Frequency: 5200 MHz
Epsilan: 35.9 (+/-10%) Sigma: 4.7 Sim (+/-5%)
ConvF

Channel X: 3.5

ChannelY: 35

Channel Z: 35

Tissue sensitivity values were calculatad using the load impedance of the APREL
Laboratories Dag-Paq.

Boundary Effect:

Uncerainty 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 Resclution:

The measured probe tip diameiar is 5 mm (+/- 0.01 mm) and therslore meests the
requirements of SSIDRB-TP-D01-032 for spatial resclution,

Page 4 of 10
This page has been reviewed for contear and anesied 1o on Page 2 of this document

Page: 25 of 61



Quielek

NCL T, ez
Division of AFREL Eshorstones:

Receiving Pattern 5200 MHz (Air)
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Page 5 of 10 !
This page has heen reviewed for content and sitested Lo on Page 2 of this document.
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O
Isotropy Error 5200 MHz (Air)
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Isotropicity in Tissue: 0.10 dB
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MNCL Calibration Laboratories

Divizion of APREL Leboratorics

Video Bandwidth

Probe Frequency Characteristics
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NCL Calibration Laboratories
Dhivision of APREL Laboramacies

Conversion Factor Uncertainty Assessment

Frequency: 5200MHz

Epsilon: 358 (+-10%) Sigma: 4.7 Sim (+-5%)
ConvF

Channel X: 35 Th(K=2)

ChannelY: 3.5 T9%{K=2]

ChannelZ: 35 T%(K=2)

To minimize e uRcenainty calculation all tssua sensitivily values were calculated
using a load impedance of 5 MO

Boundary Effect:

Far a distance of 2.4mm the evaluated uncerainty (increase in the probe sensitivity)
is less than 29%.

Page 4 of 10
This page has been reviewed for eontest and atiested So on Page 2 of this document
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NCL Calibration Laberatories
DI‘HI&IE ﬂfmt.'l.ﬁmn

Test Equipment

The test equipment used during Probe Calibration, manufacturer, model number
and, mmmmmm“mwmmwmnma server
me‘mubmﬂmﬁqmnmmwm List May 2004,

Pag 10 6f 10
This page has been reviewed for content and attesied to on Page 2 ofthis document.
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Quielek

NCL CALIBRATION LABORATORIES

Calibration File Mo.; CP-560

Cliant: QUIETEK

CERTIFICATE OF CALIBRATION

it is cortifad that the eoupment kiantifisd balow has been caltrated in the
NCL CALIBRATION LABORATORIES by qualifed personnil following recognized
procodures and using transfor standards (racoobls to NRGNIST.

Eguigmant: Miniatum Isobopic RF Probe 5200 MHz
Manutactures: APREL Labomionies
Mol Mo ALS-E-020
Sanal Mo.: 265

BODY Calibration

Calivration Proceédure.  35UDRE-TP-D01-032-E020-v2
Project ho: QTKE-AL 5-£-020 Probs Cal-5081

Calineated: 737 March 2005
Rolsased on: 237 March 2008

This Calibration Cerhicnls = incomplate Linkass Accompaniad with the Calibration Resulls Summany

fiafeases By %Mw
NCL causranon Lasoratories

51 SPECTHLA WAY Dvgtwion of APHEL Lao
WEPEAN, OWTARID TEL: 11} ka8
CAMADA 2R (ES FAE: (8135 4204161
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Quielek

NCL Calibration Laboratories
Dradion of APREL Liboratonss

Introduction

This Calibration Report reproduces the results of the calibration performed in line
with the SSI/DRB-TP-D01-032-E020-VZ E-Field Proba Calibration Procedurs, The
results contained within this report are for APREL E-Field Probe E-020 265.

References

SSIIDRB-TP-D0O1-032-E020-V2 E-Field Probe Calibration Procedura

IEEE 1528 “Recommeanded Praclice for Determining the Peak Spatial-fverage
Specific Absorption Rate (SAR] in the Human Body Due to Wirsless
Communications Devices: Experimantal Techniques”

S55I-TP-011 Tissue Calibration Procedure

Conditions
Probe 2685 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 reviewed for contem and sitcsied fo on Page I of this document
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MNCL Calibration Laboratories

Division of APREL Laboruories

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

5200 MHz

1.56 mm

2.5 mm

Ertalyte*

<5 mm

B0 mm

280 mm

*Resistive to recommended tissue recipes per IEEE-1528

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

Diode Compression Point:

1.2 pVivim)®
1.2 PVI(VIm)*
1.2 pVIvIm)

85 my

Page 3 of 10

This page hos beon reviewed for consent and attested 0 on Page 2 of thiz document
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NCL Calibration Laboratories
Piviaim of APREL Lahoratonies

Sensitivity in Body Tissue

Frequency: 5200 MHz
Epsilon: 48.9 (+/-10%) Sigma: 5.35 Sfm (+/-5%%)
ConvF

Channel X: 43

Channel ¥: 4.3

ChannelZ: 4.3

Tissue sensitivity values were calculated using the load impadance of the APREL
Laboratones Dag-Paqg.

Boundary Effect:

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

The meazured probe tip diameter is 5 mm (+/- 0.01 mm) and therefore meels the
requirements of SSIMDRB-TP-D01-032 for spatial resolution.

Paged of 10
This page has been reviewed for consent and amested o on Page 1 of thix document
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Receiving Pattern 5200 MHz (Air)
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NCL Calibration
Divininn of APREL Laboratores.
Isotropy Error 5200 MHz (Air)
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Isotropicity in Tissue: 0.10 dB
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: NCL Calibration Laborators

Division of APREL Laboratorics.

Dynamic Range
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NCL Calibration Laboratories

Drwvtgion of APREL Laboratdmizs

Video Bandwidth

Proba Frequancy Characteristics
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Quielek

NCL Calibrarion Labaratories
Divigon of APREL Laboratones.

Conversion Factor Uncertainty Assessment

Frequency: 5200MHz

Epsilon: 48.9 (+/-10%) Sigma: 5.35 Sfm (+/-5%)
ConvF

Channel X: 43 T9(K=2)

ChannelY: 4.3 Th{K=2)

Channel Z: 43 To%{K=2)

To minimize the uncerainty calculation all tissugs sansitivity values were calculatad
using a load impedance of 5§ ML

Boundary Effect:

For a distance of 2.4mm the evaluated uncerainty (increase in the probe sensilivity)
Is leas than 2%.

Page9of 10
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