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GSMS850 body Back CH128
Frequency(MHz) 824.2
Relative permittivity(real part) 53.36
Conductivity(S/m) 0.95
Variation(%) 1.450
Duty Cycle Factor 8
Crest factor 8
Conversion Factor 6.4
Probe Sensitivity 1.201.20 1.20 1 V/(V/m)2
Data 2013-04-15

SAR-Z Axig

at Hotspot x:2.07 y-0.14

5 10 15 20 25 30
Z Distance {mm)

SAR 1g(W/kg) 0.749

SAR 10g(W/kg) 0.513
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GSMS850 body Back CH190
Frequency(MHz) 836.6
Relative permittivity(real part) 53.36
Conductivity(S/m) 0.95
Variation(%) 2.171
Duty Cycle Factor 8
Crest factor 8
Conversion Factor 6.4
Probe Sensitivity 1.201.20 1.20 1 V/(V/m)2
Data 2013-04-15
w\\
5 10 15 2 % 30

Z Distance {mm)

SAR 1g(W/kg) 1.071

SAR 10g(W/kg) 0.753
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GSMS850 body Back CH190(repeat)
Frequency(MHz) 836.6
Relative permittivity(real part) 53.36
Conductivity(S/m) 0.95
Variation(%) 2.171
Duty Cycle Factor 8
Crest factor 8
Conversion Factor 6.4
Probe Sensitivity 1.201.20 1.20 1 V/(V/m)2
Data 2013-04-15
SAR-Z Axis
‘-L_/_‘“\\‘
5 10 15 20 25 30
Z Distance {mm)
SAR 1g(W/kg) 1.058
SAR 10g(W/kg) 0.742
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GSMS850 body Back CH251
Frequency(MHz) 848.8
Relative permittivity(real part) 53.36
Conductivity(S/m) 0.95
Variation(%) -2.567
Duty Cycle Factor 8
Crest factor 8
Conversion Factor 6.4
Probe Sensitivity 1.201.20 1.20 1 V/(V/m)2
Data 2013-04-15

SAR-Z Axis

at Hotspot x-1.99 y7.90

5 10 15 20 25 30
Z Distance (mm)

SAR 1g(W/kg) 0.895

SAR 10g(W/kg) 0.583
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GSMS850 body Back CH190+earphone

Frequency(MHz) 836.6
Relative permittivity(real part) 53.36
Conductivity(S/m) 0.95
Variation(%) -4.429
Duty Cycle Factor 8
Crest factor 8
Conversion Factor 6.4
Probe Sensitivity 1.201.20 1.20 1 V/(V/m)2
Data 2013-04-15
; _Fi_.-".R-_Z .J.:‘_;j.q ;

14

17

1 .‘x

:i?l:l E
v 06

04 \\ q

0z "]

. E] n 13 _LI 25 a

I Diistarca [mm)

SAR 1g(W/kg) 0.970
SAR 10g(W/kg) 0.737
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GPRS1900 body Front CH512
Frequency(MHz) 1850.2
Relative permittivity(real part) 52.91
Conductivity(S/m) 1.50
Variation(%) -3.398
Duty Cycle Factor 8
Crest factor 8
Conversion Factor 5.4
Probe Sensitivity 1.201.20 1.20 1 V/(V/m)2
Data 2013-04-15
s A
\\%ﬁa

10 15 20 25 30
Z Distance {mm)

SAR 1g(W/kg)

0.161

SAR 10g(W/kg)

0.079
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GPRS1900 body Back CH512
Frequency(MHz) 1850.2
Relative permittivity(real part) 52.91
Conductivity(S/m) 1.50
Variation(%) -1.246
Duty Cycle Factor 8
Crest factor 8
Conversion Factor 5.4
Probe Sensitivity 1.201.20 1.20 1 V/(V/m)2
Data 2013-04-15
\&%H
P 2o ® *

SAR 1g(W/kg) 0.532
SAR 10g(W/kg) 0.264
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GPRS1900 body Back CH512+earphone

Frequency(MHz) 1850.2
Relative permittivity(real part) 52.91
Conductivity(S/m) 1.50
Variation(%) -1.720
Duty Cycle Factor 8
Crest factor 8
Conversion Factor 5.4
Probe Sensitivity 1.201.20 1.20 1 V/(V/m)2
Data 2013-04-15
B

o

\i/

10 15 20 25 a0
Z Distance {mm)

SAR 1g(W/kg) 0.452

SAR 10g(W/kg) 0.226
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SAR Test Photographs

Left Head (EUT Cheek
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Right Head (EUT Cheek)
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Body Back (1.5¢m)
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Body Back (1.5cm)+earphone
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Photo of Liquid Height for Head SAR
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TIAC Report No.:130416001SAR-FCC

<Justification of the extended calibration>
Referring to KDB 450824, if dipoles are verified in return loss(<-20dB,within 20% of prior calibration),and in
impedance(within 5 ohm of prior calibration),the annual calibration is not necessary and the calibration interval

can be extended.

835 Head
Date of Return-Loss Delta Real Delta Imaginary Delta
Measurement (dB) (%) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
5.17.2011 -26.655 51.666 -3.088
6.28.2012 -26.669 -0.05 52.536 0.87 -4.2203 -1.1323

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

P 511 Log Mag 10.004E/ Ref O.0004E8 [F1]

40.00

10.00

=10.00

=40.00

[1 ' Start 586.5 MHz IFBIA 70 kHz Stop 1435 GHz | [
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1 Start 5865 MHz IFEW 70 kHz Stop 1,135 GHz
835 Body
Date of Return-Loss Delta Real Delta Imaginary Delta
Measurement (dB) (%) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
5.17.2011 -22.106 57.482 -2.174
6.28.2012 -22.595 -2.21 54.711 -2.771 -6.5731 -4.3991

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

40.00

10.00

-10.00

-30.00

-40.00

—_

Statt G2E .5 MHz

IFEW 70 kHz

Stop 1,135 GHz
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M 511 Smith (R+j=) Scale 1.0000 [FL Del]

1 Start GBE.E MHz IFBW 70 kHz ) Stop 1,135 GHz
1900 Head
Date of Return-Loss Delta Real Delta Imaginary Delta
Measurement (dB) (%) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
5.16.2011 -31.943 51.262 -1.179
6.28.2012 -33.275 -4.17 49.302 -1.96 -2.1682 -0.9892

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

40 .00

10 .00

-10.00

-40.00

1 Start 1.4 GHz IFEW 70 kHz Stop 2.4 GHz !
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1 Start 1.4 GHz IFBIA 70 kHz Stop 2.4 GHz [
1900 Body
Date of Return-Loss Delta Real Delta Imaginary Delta
Measurement (dB) (%) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
5.16.2011 -25.099 53.750 -3.685
6.28.2012 -25.606 -2.02 50.197 -3.553 -5.6096 -1.9246

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.
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Version:2.0




IAC Report No.:130416001SAR-FCC

40.00

10.00

=10.00

-40,00

1 Start 1.4 GHz IFEW 70 kHz Stop 2.4 GHz !

1 Start 1.4 GHz IFBW 70 kHz Stop 2.4 GHz !
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NCL CALIBRATION LABORATORIES
Calibration File No.: PC 1432

Client.: IAC

CERTIFICATE OF CALIBRATION

Itis certified that the equipment identified below has been calibrated in the
HCL CALIBRATION LABORATORIES by qualified perscnnel following recognized

procedures and using transfer standards traceable to NRC/MNIST.

Eqguipment: Miniature |sotropic RF Probe
Record of Calibration
Head and Body
Manufacturer: APREL Laboratories
Model No.: E-DZ0
Serial No.: 500-00273

Calibration Procedure: D01-032-E020-v2, D22-012-Tissue, D25-002-Dipole
Project Mo: ISL-ED20-5805

Calibrated: 1% October 2012
Released on: 5™ October 2012

This Calibration Certificate is Incomplete Unless Accompanied with the Calibration Results Summary

Released By: } ii; E%%

Art Brennan, Gusality Manager

303 Tery Fox Deive, Sulte 102 Dihvisdon of APREL
Kanata, Ontano TEL: (613} 435-3300
CAMADA K2¥ 31 FAX: (612} 435-330E
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:_\_('L Calibration Laboratories
Diivision of APEEL Inc.

Introduction

This Calibration Report reproduces the results of the calibration perfommed in line with the references
listed below. Callbration is performed using accepted methodologies as per the references listed
below. Probes are calibrated for air, and tissue and the values reported are the results from the
physical quantfication of the probe throwgh meteorgical prachices,

Calibration Method
Probes are calibrated using the following methods.

< 1000MHz
TEM Cell for sensitwity in air
Standard phantom using termperature transfer method fior sensitivity in tissue

> 1000MH=
Waveguide" method to determine sensitwity in air and Bssue
"Waveguide is numencally (simulation) assessed to determine the Seld distribution and power

The boundary effect for the probe is assessed using a standard flat phantom where the probe output
is compared against a numencally simulated senes of data points

References

= IEEE Standard 1528 (2003) including Amendment 1
IEEE Recommended Practice for Determining the Peak Spatial-fverage Specific Absorplion
Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques

o BN 62209-1 (2006)

Human Exposure to RF Fields from hand-held and body-mounted wireless communication

devices - Human models. instrumentation, and procedures-Part 1: Procedure to measure

the Specilic Absorption Rate (SAR) for hand -held mobike wireless devices

IEC 62209-2 BEd. 1.0 {2010-D3)

Human exposure to RF fields from hand-held and body-mounted wireless devices - Human

madeds, instrumentation, and procedures - Part 2: specific absorption rate {SAR) for

wireless communication deviges (30 MHz - 6 GHz)

TP-D1-032-E020-V2 E-Field probe calibration procedure

C22-012-Tissue dielectric tissue calibration procedure

Cr28-002-Dipole procedure for vabdation of SAR system using a dipols

IEEE 1308 Draft Standard for Calibration of Electromagnetic Field Sensors and Probes.

Excluding Antennas, from BkHz to 40GHz

o

LI = R e ]

Fage Zof 10
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NCL Calibration Laboratories

Division of APREL Inc,

Conditions

Probe 500-00273 was a recalibration.

“The probe was received in good working onder, although at 1800MHz the uncertainty was higher
than our standard (see note")

Ambient Temperature of the Laboratory: 22=C +-15=C
Temperature of the Tissue: 2 =C +-1.5=C
Relative Humidity: < 60%

Primary Measurement Standards

Instrument Serial Number Cal due date
Power meter Anritsu MAZ408A 20025437 Mowv 5, 2012
Power Sensor Anritsu MA2431D 103556 Mow 5 2012
Artenuator HP 84254 (T04B) 18244210711 Sept 13, 2013
Metwork Analyzer Anntsu MTEE01C MB11855 Feb. 7, 2013

Secondary Measurement Standards

Signal Generator Agilent E4428C -506 MY55182338 June 8, 2013

Attestation

The b=bow named signatories have conducted the calibration and review of the data which is
presented in this calibraton report

We the undersigned attest that to the best of our knowledge the calibration of

this subject has been accurately conducied and that all information contained
within the results pages have been reviewed for accuracy.

DB

Art Brennan, Quality Manager

T
r .
-" ] -

C_f /Af_fic_______.;q:l’__ £ -

Dan Brooks, Test Engineer

TPage 3ot 10
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NCL Calibration Laboratories
Division of APEEL Inc.

Probe Summary

Probe Type: E-Field Probe EO20
Serial Number: 500-00273

Fregquency: As presented on page 5
Sensor Offset: 1.56

Sensor Length: 2.5

Tip Enclosure: Composie”

Tip Diameter: < 2.8 mim

Tip Length: 55 mm

Total Length: 285 mm

"Resistive to recommended tissue recipes per IEEE-1528

Sensitivity in Air

Channel X: 1.2 pViimy
Channel ¥: 1.2 p\i{Vim)
Channel Z: 1.2 pWitimy
Diode Compression Point: a5 mv
TPagedof 10
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NCL Calibration Laboratories

Tiivision of APREL Inc.

Calibration for Tissue (Head H, Body B)

F Tissue I.Ie-as_ured Mez_isured Calibrat_inn UTDIEIF_?;!E’E Conversion
requency Type Epsilon Sigma Uncertainty ';{;? 55"::'” Factor
450 H Head x x X x X
450 B Body X X X X X
TR0 H Head X X X X X
750 B Body X X X X X
830 H Head 42.86 0.55 3.3 34 6.5
850 B Body 53.71 1.0: 3.3 3.4 6.4
900 H Head 41.5 0.99 A3 34 6.1
B Body 53.25 1.04 3.3 3.4 6.3
1450 H Head X X X X M
1450 B Body X X X X M
1500 H Head X X X X M
1500 B Body X X X X M
1640 H Head X X X X X
1640 B Body X X X X X
17E0H Head X X X X X
1750 B Body X X X X X
1800H Head 36.85 1.35 35 27 55
1800 B Body 52.38 1.5 a3 27 5.4
1300 H Head 38.21 1.46 a3 27 5.7
1300 B Body 52.1 1.50 33 27 5.4
2000 H Head ¥ ¥ X X M
2000 8 Body E E X X M
2100H Head 39.8 1.49 a3 29 5.0
2100 B Body 53.0 1.58 33 29 4.9
2300H Head ¥ ¥ X X M
2300 8 Body X X X X u
2450 H Head 38.2 1.54 a3 a3 4.65
24508 Body 50.63 1.00 33 A3 4.4
2600H Head X X X X X
2000 B Body X X X X X
3000H Head X X X X X
3000 B Body X X X X X
3600H Head X X X X X
3600 B Body X X X X X
f200H Head X X X X X
52008 Body X X X X X
G500 H Head X X X X X
5600 B Body X X X x X
Se00H Head X X X X X
5800 8B Body X X X X X
TPage s of 10
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;"T('L C:l]ibiti-:rn Lahoratories
Drivizion of APREL Inc.

Boundary Effect:

Uncerainty resulting from the boundary effect is less than 2.1% for the distance between the tip of
the probe and the tissue boundary, when less than 0 58mm_

Spatial Resolution:

The spatial resolufion uncerainty is less than 1.5% for 4_Brmm diameter probe.
The spatial resolufion uncerainty is less than 1.0% for 2.5mm diameter probe.

DAG-PAG Contribution

To minimize the uncerainty calculation all tissue sensitivity walues were caleulated using a load
impedance of 5 M.

Boundary Effect:

For a distance of 0.58mm the worst case evaluated unceriainty (ncrease in the probe sensitivity) is
less than 2.1%.

NOTES:

"The maximum deviation from the centre frequency when comparing the lower to upper range is
listed.

"180MHz Head was evaluated at dose to the 10% allowable deviation; the deviation has now been
normalized to within 3%

"**1800MHz Body was evaluated at close to the 10% allowable dewviation; the deviation has now been
normalized to within 3%

" 200MHz Body was evaluated at dose o the 10% allowable deviation; the dewiation has now
been nommialized to within 2%

e 50MHz Head was evaluated at close to the 10% allowable deviation; the deviation has now
been nommialized to within 2%

v 2450MHz Body was evaluated at close fo the 10% allowable deviation; the deviation has now
been nommialized to within 2%

TPage 6of 10
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NCL Calibration Laboratories
Division of APREL Inc.

Receiving Pattern Air

Reaslving Paltern Probe ES20 3iH IT2

Page Tof 10
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NCL Calibration Laboratories
Drivision of APEEL Inc.

lsotropy Error Air

Icotropy Emmor
Probs B/N 273
i
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Izotropicity Tissue: 0.10 dB

TPagesof 10
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NCL Calibration Labosratories
Division of AFEEL Inc.

Dynamic Range
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NCL Cabbration Laboratories
Division of APEEL Inc.

Video Bandwidth

Probe Frequency Characteristics

_5
1 10 100 1000 10000
Freguenoy {Hz)
Video Bandwidth at 300 Hz 1dB
Video Bandwidth at 1.02 KHz: 3dB

Test Equipment

The test eguipment used during Probe Calibration, manufacturer, model member and, casrent
calibration status are listed and located on the maim APREL server RONCL'Calbration
Equipmentiinstrument List May 2012

TPage 10 of 10
Thiz page has been reviswed for content and attestad #o on Page 2 of this document.
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NCL CALIERATION LABORATORIES

Calibration File No: DC-1217M18
Project Number: SGL-IAC-DC-5582-93

CERTIFICATE OF CALIBRATION

It is certified that the equipment identified below has been calibrated in the
NCL CALIBRATION LABORATORIES by qualified personne! following recognized
procedures and using transfer standards fraceable o MRC/MIET.

ahdation Dipole
835MHz Head & Body

Manuiacturer APREL Laboratonies
Part number: ALS-D-335-5-2

Frequency: 3350MHz
Serial Mo: 18000558

Customer: IAC

Calibrated: 17 May 2011
Released on: 27" May 2011

\ L}
This Calbration Cariificate is Int'.urrpiTc Linless J\cr:v:lmp;inir:ll wilh the Calibration Resulls Surmmary

q I\ -1
- va T |
i h | |u\ 'In"‘_‘.rL}
Raleased By: AVREN N '..|l.'L
303 Termy Fou Drve, Suits 100 Divizion of APREL
Kanat, Crtana TEL: (513) 435-5300
CANADA, K2K 31 Fd- §512] 4352306
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NCL Calibration Laboratories
Division of APREL Inc.

Conditions
Dipole 180-00556 was a re-calibration.

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

Dhpoles are calibrated on the ALSAS-10U wath a2 feed power normalized to 1Watt.

We the undersigned atiest that to the best of cur knowledge the calibration of this
device has bean accurately conducted and that all information contained within this
report has hﬁanfr;viea ad for accuracy.

" P

[ P |

M

\ d‘l \"f|

N ENEA!
Stuart Ni:cﬂr

(P

C. Teodorian

Primary Measurement Standards

Instrument Serial Number Cal due date
Power meter Anntsu MAZS408A Q0028437 Mow.d, 2010
Power Sensor Anriteu MAZ4310 1035585 Mow 4, 2010
Artenuator HP 34854 (70dB) 1844410711 Sept 14, 2010
Metwork Analyzer Anntsu MTEED1C MB11E55 Feb. 8, 2011

Secondary Measurement Standards

Signal Generator Agilent E4438C -508 MY55182338 Jume 7, 2011

This page has been reviewed for content and attested fo by signature within this document.
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NCL Calibration Laboratories
Division of APEEL Inc.

Calibration Results Summary

The following results relate the Calibrated Dipole and should be used as a quick
reference for the user.

Mechanical Dimensions

Length: 161.0 mm
Height: 89.8 mm

Electrical Specification 835MHz

Tiszue Type Retumn Loss: Impedance: SWR:
Head -26 655 51 666 1.102U
Body -22. 106 S7.482 1.177U

System Validation Results

Tissue Frequency | 1 Gram | 10 Gram | Peak
Head B35 MHz 9.590 6.003 15013
Body B35 MHz 9.981 6008 15013

#35MHz

Aren Boeh
T T

This page has been reviewsd for content and attested to by signature within this document.
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;"‘f(l. Calibration Laboratories
Division of APREL Ing.

Introduction

Thiz Calibration Report has been produced in line with the 551 Dipole Calibration
Procedure 5SI-TPD18-ALSAS. The resulis contained within this report are for
Validation Dipole 190-D0606. The calibration routine consisted 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 Calibraticn for the Validation
Dipole, where the SWR, Impedance, and the Returmn loss were assessed. Step 3
involved a System Validation using the ALSAS-10U, along with APREL E-030 130
MHz to 26 GHz E-Field Probe Serial Mumber 215.

References

= IEEE Standard 1528 (2003) including Amendment 1
IEEE Recommendad Practice for Determining the Peak Spatial-Average Specific Absorption
Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques

o EM 62209-1 (2006)

Human Exposure to RF Fields from hand-held and body-mounted wireless communication

dewices - Human models, instrumentation, and procedures-Part 1! Procedure bo measure

the Specific Absorption Rate (SAR) for hand-hedd mobike wireless devices

IEC 62209-2 Ed. 1.0 {2010-03)

Human expesure o RF fields from hand-held and body-mounted wireless devices - Human

madels, instrumentation, and procedures - Part 2! specific absorption rate (SAR) for

wireless comimunication devices (30 MHz - 6 GHz)

TP-D01-032-E020-V2 E-Field probe calibration procedurs

C22-012-Tissue dielecric fissue calibration procedurs

C28-002-Dipole procedure for vabidation of SAR system using a dipole

IEEE 1308 Draft Standard for Calibration of Electromagnetic Field Sensors and Probes,

Excluding Antennas, from BkHz to 40GH=z

o

LS S S R ]

Conditions

Dipole 190-00606 was a re-calibration.

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

This page has been reviewsd for content and attested to by signature within this document.
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NCL Calibration Laboratories
Division of APEEL Inc.

Electrical Calibration

Electrical Specification 835MHz

Tissue Typse Measured Epsilon Measured Sigma
Head 41.09 0.89
Body 53.15 0.95

Head Tissue
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NCL Calibration Laboratories
Division of APEEL Inc.

Electrical Specification 835MHz
Impedance

Tiszue Type

Measured Epsilon

Measured Sigma

Head

41.09

0.85

Body

53.15

0.95

Head Tiszue
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Electrical Specification 835MHz
Standing Wave Ratio

Tissue Type Measured Epsilon Measured Sigma
Head 41.09 0.89
Body 53.15 0.95

Head Tissue
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Tezst Equipmeant
The test equipment used during Probe Calibration, manufacturer, model number

and, cument calibration status are listed and located on the main APREL ssrver
RANCLWCalibration Equipmenfilnstrument List May 2011.
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IAC Report No.:130416001SAR-FCC

NCL CALIBRATION LABORATORIES

Calibvration File Mo: DC-1224/5
Froject Number: SGL-IAC-DC-5582-93

CERTIFICATE OF CALIBRATION

It s centfied that the equipment lgenifled below has been callbrated In the
HCL CALIBRATION LABORATORIES by qgualfied personnel following recognized
procedures and using transter standards raceabie o NRC/NIST.

Valldation Dipole
1800MHz Head & Body

Manuraciurer: APREL Laboratares
Parnt nsmber: ALS-0-1900-5-2

Frequency: 1300MHZ
Serial No: 210-00707

Customer: 1AC
Callbratad: 16" May 2011
Released on: 277 May 2011

1 i
This Calibration Cartificate |s imsomplate Linlgss Adompanied with the Calibration Resulls Summary

l:.lr 1 1 | |
Aaleased By: _AYGEN '“*. '-f"-'h’l}'-
\ \
303 Termy Fox Drive, Swite 102 Doambon of AFREL
Hanals, Critarke TEL (E13) 4258200
CANADA, FIH AH Flle: [E13)£35-E30E
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NCL Calibration Laboratories
Division of APEEL Inc.

Conditions
Dipole 210-00707 was a new dipole taken from stock.

Ambient Temperature of the Laboratory: 2 °C - 0.5°%C
Temperature of the Tissue: 21 °C +-0.5°C

Dhpoles are calibrated on the ALSAS-10T wath a feed power nommalized to 1Watt.

We the undersigned atiest that to the best of our knowledge the calibration of this
device has bean eccurately conductad and that all information contained within this

report has baan reviewsd for accuracy.
I o
F i
¢ V[
| | | |
Y I"_T !
S IRAENE N,
i 1
Stuart Nicol

P ::I:??{t‘ﬂr— SR

C. Teodaorian

Primary Measurement Standards

Instrument Serial Number Cal due date
Power meter Anritsu MAZ40EA 100025437 Mow.4, 2010
Power Sensor Anritsu MAZ4310 103555 MNow 4, 2010
Artenuator HP 34854 (704B) 1944 810711 Sept 14, 2010
Metwork Analyzer Annitsu MTEED1C MB11855 Feb. 8, 2011
Secondary Measurement Standards

Signal Generator Agilent E443BC -508 MY551323358 June 7, 2011
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Calibration Results Summary

The following results relate the Calibrated Dipole and should be used as a quick
reference for the user.

Mechanical Dimensions

Length: 67.1 mim
Height: 38.9 mm

Electrical Specification 1900MHz

Tizzue Type Retum Loss: Impedance: SWR:
Head -31.843 o1.262 1.0550
Body -25.099 27750 1.119U

System Validation Results

Tissue Frequency | 1 Gram | 10 Gram | Peak
Head 1900 MHz | 39.378 19668 | 77.268
Body 1900 MHz | 39.654 19668 | 77.268

1900MHz
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NCL Calibration Labosratories

Thivision of APREL Inc.

Introduction

This Calibration Report has been produced in line with the 551 Dipole Calibration
Procedure S51-TP-018-ALSAS. The results contained within this report are for
Validation Dipole 200-00657. The calibration routine consisted 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 Retum loss were assessed. Step 3
involved a System Validation using the ALSAS-10U, along with APREL E-030 130
MHz to 26 GHz E-Field Probe Serial Number 215.

References

0o oo

IEEE Standard 1528 (2003) including Amendment 1

IEEE Recommended Practice for Determining the Peak Spatial-Average Specific Absorption
Rate (SAR) in the Human Head frorm Wireless Communications Devices: Measurement
Technigues

EN 52209-1 (2006)

Human Exposure to BF Fiekis from hand-held and body-mounted wireless commumnication
devices - Human models. instrumentation, and procedures-Part 1! Procedure to measure
the Specific Absorption Rabte (SAR) for hand-held mobile wireless devices

IEC 22209-2 Bd. 1.0 {2010-03)

Human exgosure to RF fields from hand-held and body-mounted wireless devices - Human
madels, instrumentation, and procedures - Part 2: specific absorption rate (SAR) for
wireless communication devices (30 MHz - 6 GHz)

TP-D01-032-E020-V2Z E-Field probe calibration procedure

Ci22-012-Tissue dielectric tissue calibration procedurs

C2B-002-Dipole procedure for validation of SAR system using a dipols

IEEE 1308 Draft Standard for Calibration of Electromagnetic Field Sensors and Probes,
Exduding Antennas, from SkHz o 40GH=z

Conditions

Dipole 200-00657 was a re-calibration.

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

Electrical Specification 1300MHz

Tissue Type Measured Epsilon Measured Sigma
Head 38.12 1.41
Body 21.52
Head Tissue
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NCL Calibration Laboratoriesz
Divizion of APREL Inc.

Electrical Specification 1300MHz
Impedance

Tissue Type Measured Epsilon Measured Sigma
Head 35812 141
Body 21.52 1.57

Head Tizzue
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Electrical Specification 1300MHz

Standing Wave Ratio

Tissue Type Measured Epsilon Measured Sigma
Head 3812 1.41
Body 51.52 157
Head Tizzue
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Tezt Equipment
The test equipment used during Probe Calibration, manufacturer, model number

and, cumment calibration status are listed and located on the main APREL server
RAMCLMC alibration Equipmentunstrument List May 2011
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