Inventec Appliances(Pudong) Corporation

Dipole calibration report

NCL CALIBRATION LABORATORIES

Calibration File No: DC-608
Project Number: INKE—D2450-cal-5449

CERTIFICATE OF CALIBRATION

It i5 certified that the equipment identified below has been calibrated in the
MCL CALIBRATION LABORATORIES by qualified personnel following recognized
procedures and using transfer standards traceable to NRC/MIST.

Inventec Validation Dipole

Manufacturer: APREL Laboratories
Part number: ALS-D-2450-5-2
Freguancy: 2450 MHz
Serial Mo: 2450-220-00755

Customer: [AC

Calibrated: May 28 2008
Released on: May 28 2008
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Thiz Calibration Certificate Is Ineomplgte Unleggs A,:*bnmp'aniarl with the Calibration Resulls Summary
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N CL CALIBRATION LABORATORIES
51 SPECTRUM WAY Division of APREL Lab.
NEPEAN, ONTARIO TEL: (£13) 3204288
CANADA K2R 1E6 FAX: (513) E20-4162
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Inventec Appliances(Pudong) Corporation

NCL Calbration Laboratories
Division of APREL Lab<ratonies.

Conditions
Dipole 2450-220-D0755 client calibration.

Ambient Temperature of the Laboratory:  22°C +- 0.5°C
Temperature of the Tissue: 21 °C +-05°C

Wi the undersigned affest that to the best of our knowledge the calibration of this
device has besn accurately conductad and that all information contained within this
report has baan reviawed for accuracy.
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Stuart Nicol

(P _

C. Teadorkan

This page has been reviewed for content and attested to by signature within this docaument.
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Inventec Appliances(Pudong) Corporation

NCL Calibration Laboratories
Diivision of APREL Labaratories.

Introduction

This Calibration Report has been produced in line with the 551 Dipole Calibration
Procedure SSI-TP-D18-ALSAS. The results contained within this report are for
Validation Dipole 2450-220-00755. The calibration routine congisted of a three-step
process. Step 1 was a mechanical verification of the dipole to ensure that it meets
the 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 Yalidation using the ALSAS-10U, along with APREL E-0220 130
MHz to 26 GHz E-Field Probe Seral Mumber 212,

References

S51-TP-018-ALSAS Dipole Calibration Procedurs

55I-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 2450-220-00735 was client's.

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

This page has been reviewsd for content and attested to by signature within this docament.
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Inventec Appliances(Pudong) Corporation

NCL Calibration Laboratories

‘Tivisian of APREL Labaramnes.

Dipole Calibration Results

Mechanical Verification

APREL APREL Measured Measured
Length Height Length Height
51.5 mm 30.4 mm 22 Tmmi 312 mm

Tizzue Validation

Head Tissue 2450 MHz | Measured
Dielectric constant, & 1
Conductivity, o [5/m] 1.80

This page has been reviewsd for content and aftested to by signature within this docwument.
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Inventec Appliances(Pudong) Corporation

NCL Calibration Laboratories
Dhivision of APREL Labaoratones.

Electrical Calibration

Test Result

S11 RIL -31.2dB
SWR 1.06 U
Impedance 4790

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

S11 Parameter Return Loss
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Inventec Appliances(Pudong) Corporation

NCL Calibration Laboratories

Division of APREL Laborataries.

SWR
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Inventec Appliances(Pudong) Corporation

MNCL Cahbration Laboratories
Division of APREL Laboratomies.

Smith Chart Dipole Impedance
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Inventec Appliances(Pudong) Corporation

NCL Calibration Laboratories
Division of APREL Lab<aratories.

System Validation Results Using the Electrically Calibrated Dipole
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Inventec Appliances(Pudong) Corporation

NCL Calibration Laboratories
Crivizion of AFEEL Labaracarias.

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

and, cumrent calibration status are listed and located on the main APREL server
RANCLVCalibration Equipmentinstrument List

10

This page has been reviewsd for content and attested to by signature within this document.
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Inventec Appliances(Pudong) Corporation

Probe calibration report
NCL CALIBRATION LABORATORIES

Calibration File No.: CP-1152

Client.: IAC

CERTIFICATE OF CALIBRATION

It Is ceriffied thatl the equipment identified below has been calloraled In the
HCL CALIERATION LABORATORIES by qualfied personned following recognized
procedures and using transfer standands raceabis o HRC/NIST.

Equipment: Minlature lsotroplc RF Probe 2450 MHz
Manufacirer: APREL Laboratories
Muoded Moo E-D20

Serlal Mo. 2738

Baody Calbration

Callbration Procedure: SSLWDRE-TP-DO1-D32-E020-v2
Project Moc SGLEHAC rep-ED20-5538

Callbrated: 13 September 2010
Relgased on: 17 Sepiember 2010

This Calibration Cartificate is '"IIII"'I Unikassz
INI\I'\.

Released By It"‘--. lﬂ'

ied with the Calibrafion Results Summary

NCL CALIBRATION LABORATORIES

17 Bailey Aveiiia Ddsien of APREL Lah
HEFEAN, ONTARID TEL [E13) S-ges
CAMADA, H2E ETT Fl: (B3 B20-4181
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Inventec Appliances(Pudong) Corporation

MNCL Calibration Laboratories
Divizion of APREL Laboratnies.

Introduction

Thiz Calibration Report reproduces the results of the calibration performed in line
with the SSIVDRB-TP-D01-032-E020-V2 E-Field Probe Calibration Procedurs. The
results contained within this report are for APREL E-Field Probe E-020 278.

References

SSUDRB-TP-DD1-032-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 Dus fo Wireless
Communications Devices: Experimental Technigues®

S551-TP-011 Tissue Calibration Procedure

[EC 62209 “Human exposure to radio frequency fields from hand-held and body-
mounted wireless communication devices — Human models, instrumentation, and
procedures —Part 1 & 2- Procedure to determine the Specific Absorpiion Rate (SAR)
for hand-held devices uzed in close proximity of the ear (frequency range of 300
MHz to 3 GHz)"

IEEE 1309 Draft Standard for Calibraticn of Electromagnetic Field Sensors and
Probes, Excluding Antennas, from SkHz to 40GHz

Conditions
Probe 273-B was a new-calibration.

Ambient Temperature of the Laboratory: 22°C +-0.5°C
Temperature of the Tissues: 21°C +-0.5°C

W the undarsigned attest that to the best of cur knowledge the calibration of
this prebe has besn accurately conducted and that all information contained
withln}qln repart i bean raviewsd for accurscy

{ A‘P J |II :

| L

\ W f‘a’\J{’i
{

Stuart Micol

Page2of 10
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Inventec Appliances(Pudong) Corporation

NCL Calbraton Laboratories
Divizion of APREL Laboratomes.

Calibration Results Summary

Probe Type: E-Field Probe E-020
Serial Mumber: 273B

Frequency: 2450 MHz

Sensor Offset: 1.56 mm

Sensor Length: 2.5 mm

Tip Enclosure: Ertalyte*

Tip Diameter: <5 mim

Tip Length: &0 mim

Total Length: 290 mm

*Resistive to recommended tissue recipes per IEEE-1528

Sensitivity in Air

Channel X: 1.2 pVi(Vim)y®
Channel ¥: 1.2 pVIVim)
Channel Z: 1.2 pViIvVIim)™
Diode Compression Point: a5 mvy
Tage s of 1D

This paze has been reviewed for content and atested i on Page 2 of this document.
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Inventec Appliances(Pudong) Corporation

NCL Calibration Labaratories

Tivizion of APREL Labaratanes.

Sensitivity in Body Tissue Measured

Frequency:

Epsilon:

ConvF

Channel X:

Channel ¥

Channel Z:

2450 MHz

S0.B9 (+/-5%) Sigma: 1.94 Sim {+/-5%)

3.6
3.6

3.6

Tizsue sensitivity values were calculated using the lkoad impedance of the APREL
Laboratories Dag-Pag.

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 iz 5 mm (+/- 0.01 mm) and therefore meets the
requirements of SSIMDRB-TP-D01-032 for spatial resolution.

TPage4of 10
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Inventec Appliances(Pudong) Corporation

NCL Calibration Laboratories
Division of APEEL Laboratories.

Receiving Pattern 2450 MHz (Air)

Reoslwing Fatsrn Probe cin 2T3-E Z460MHz

il i1 el R Chl el Tl

TPage 5ot 10
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Inventec Appliances(Pudong) Corporation

NCL Calibration Laboratories

Tivision of APEEL Laborasaries.

lsotropy Error 2450 MHz (Air)
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Inventec Appliances(Pudong) Corporation

NCL Calibration Laboratories
Dhivision of AFEEL Laboratories.

Dynamic Range
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Inventec Appliances(Pudong) Corporation

MNCL Cahbration Laboratories
Division of APREL Labratones.

Video Bandwidth

Probe Frequency Characteristics
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Inventec Appliances(Pudong) Corporation

NCL Calibration Laboratoriesz
Division of APEEL Laboratories.

Conversion Factor Uncertainty Assessment

Frequency: 2450MHz

Epsilon: 50.89 [+/-5%) Sigma: 1.94 Sim (+/-5%)
ConvF

Channel X: 36 TH(k=2)

Channel¥: 36 T(K=2)

ChannelZ: 36 THh(K=2)

To minimize the uncertainty calculation all tissue sensitivity values were calculated
uzing a load impedance of 5 ML

Boundary Effect:

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

Pagze @of 10
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Inventec Appliances(Pudong) Corporation

NCL Calibration Laboratories
Divizion of APREL Labgratories.

Test Equipment

The test equipment used during Probe Calibration, manufacturer, model number
and, cument calibration status are listed and located on the main APREL =erver
RANCL\Calibration Equipmenfiinstrument List 2010.

Page 10 of 10
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