APPENDIX F

Probe Calibration



Accredited by the Swiss Accreditation Service (SAS)

o

terai Agreement for the recognition of calibration certifica

A CAL-25.¥3

Calibration date:

This calibration ceriificate documents the traceability io national standards, which realize the physical units of measurements (SH).
The measurements and the uncertainties with confiderice probability are given on the following pages and are part of the certificate.

Ali calibrations have been conducied in the closed laboratory facility: environment teraperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D Cal Date (Certificate No.) Scheduled Calibration

Power meter E4419B GB41293874 01-Apr-10 (No. 217-01136) Apr-11

Power sensor E4412A MY41485277 01-Apr-10 (No. 217-01136) Apr-11

Power sensor E4412A MY41488087 01-Apr-10 (No. 217-01136) Apr-11

Reference 3 dB Aitenuator SN: 85054 (3¢) 30-Mar-10 (No. 217-01158) Mar-11

Reference 20 dB Attenuaior SN: 85086 (20b) 30-Mar-10 (No. 217-01181) Mar-11

Reference 30 dB Attenuator SN: 85129 (30b) 30-Mar-10 (No. 217-01160) Mar-11

Reference Probe ES3DV2 SN: 3013 29-Dec-10 (No. ES3-3013_Deci0) Dec-11

DAE4 SN: 854 23-Apr-10 (No. DAE4-854_Apri() Api-11

Secondary Standards 1D Check Date (in house) Scheduled Check

RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Oct-09) In house check: Oci-11

Network Analyzer HP 8753k 837390585 18-Oct-01 (in house check Oct-10) In house checl: Oct-11
Name Function Signature

Calibrated by: Jeton Kastrati " Laboratory Technician o

Approved by: Katja Pokovic Technical Manager

Issued: March 23, 2011

This calibration certificate shall not be repreduced except in full without written approval of the laboratory.
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iss Acor

Glossary:
TSL tissus simuiat

NORMx,v,z sansit

Cony sensitivity n TSL/N

oCP diode compression

CF crest factor (1/duty_cy fthe RF ¢

AB,C modulation dependent linearization |
Polarization ¢ ¢ rotation around proebe axis

Polarization § S rotation around an axis that is in the plane no

i.e., & = 0is normal to probe asds

r iy
[

etermining i
Co i

Technigu
by EC 62208-1, “Procedure to measure the Specific Absorption Rate
oroximity to the ear (frequency range of 300 MKz to 3 GHz)", |

Methods Applied and Interpretation of Parameters:

o  NORMx,y z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; > 1800 MHz: R22 waveguide).
NORMzx,v,z are only intermediate values, i.e., the uncerizinties of NORMx,v,z does not affect the EZfield
uncertainty inside TSL (see below ConvF).

o NORM{Dx v,z = NORMxy,z * frequency response (see Freguency Rasponse Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The unceriainty of the frequency response is included
in the stated uncertainty of ConvF.

@

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP dees not depend on frequency nor media.

@

PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal

characieristics

e Ax,v,z Bx,yz Cxyzare numerical linearization parameters in dB assessed based on the daia of power

sweep for specific modulation signal. The parameters do not depend on frequency nor media.

s VYR VR is the validity range of the calibration related to the average diode voliage or DAE voliage in mV.

e ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
tandard for f < 800 MHz) and inside waveguide using analyiical field distributions based on power

measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for

boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are

used in DASY4 sofiware to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds

to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent

ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to = 100

MHz.

e  Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

e  Sensor QOffset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

Certificate No: EX3-3520 Mar11 Page 2 of 11



Manufactured:  March 8, 2004
Calibrated: March 22, 2011

i}

R F o R nm I [ PP
Calibrated for DASY/EASY Sysiems
{Note: non-compatible with DASY2 system!)
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Norm (uV/(vimH)® 0.73 0.58 0.66 +10.1 %
DCP (mv)° 98.0 014 0.7
unication Syster me A Unc"
dB k=2}
10000 Cw 000 | X 0.00 0.00 ) £2.2 %
Y 0.00 0.00 1.00
zZ 0.00 0.00 1.00 108.5

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

" The uncertainties of NormX,¥,Z do not affect the E*-field uncartainty inside TSL (see Pages 5 and 8).

Nurnerical linearization parameter: unceriainty not reguired.
F Uncertainty is determined using the max. deviation from linsar response applying rectangular distribution and is expressed for the square of the
field value.

Certificate No: EX3-3520 Mar11 Page 4 of 11
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¥ not compensated Z compensated Z not compensated

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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APPENDIX G

Calibration of The Validation Dipole



Calibration Laboratory of ﬁ“‘lll‘:';:f "
Schmid & Partner iﬁ‘ — ’E

Engineering AG i
Zeughausstrasse 473, BOD4 Zurich, Switzertand L

g Schweizerischer Kalibrierdienst
Bervice suisse détalonnage

c Sedvizio aviEEsro di larabura

S  Swiss Calibration Service

Accredited by the Swiss Accrediasian Servion (SA5) Accreditation Ne.. SCS 108
The Swiss Acorediiation Servioe s one of the signatories to the E&

Mulitaterad Agreement for the recogrition of calibration certificates

Chient Samsung (Dymstec) Caertificate No: DB35V2-4d111_Nov11
|CALI BRATION CERTIFICATE I
Coject DB35VZ - SN: 4d111
Calibration procaunes) QA CAL-05.wE

Calibration procedure for dipole validation kits above 700 MHz

Caliaration dain

Movember 18, 2011

This callbration carmficate gocuments tha tracsability ta national stardards, which fealize the physical units ol measurements {Si)
Tha measwsments and tha uncariaintias with confidance probabilty are ghven on the following pages and ame part of the cerificals

Al cal@rations have been conductad in Me ciosed labaralory faciity: eavironmenl lemperalune (22 + 3)°C and humidity = 70%.

Calicramon Equipment used (MATE cntical lor calbration|

Thig calibration cerilicate shall not be mproduced excapt in full without wntan approsal of the labaratony

Primary Standards ID # Cal Date [Cerificate No. | Scheduled Callbragion |

Parwar maier EPR-44240, GHRATABITOA {5-0ct-11 (Mo, 21708451 Cet-12

Prawesr sensar HP B84 USaTEasTea 05-Cict-11 (Mo, 217-01451) Det-12

Aeferance 20 4B ARanuasor Sk BOBE (20g) 25Mar-11 (Mo, 217-01368) &pr-12

Type-M mismalch sambinabon Lk BOAT 2 | D63ET 20:Mar-11 (Mo, 297401371 Api-12

Referance Prabas ES30VE Sh- 3205 HApr=11 (Mo, ES3-3205_Aprii) Apr-12

DAE4 S B Odedul=1 1 (Mo, DAES-E01_Jull 1) Jul-12

Secandary Standarnds |0 # — _Ehag_l-: pﬁB.l?i_l_I;l'!_l_'l_.':I:l:.f&B_l Schadulad Chech

Power sansor HF 84814 MY 1062317 18-0cl-02 (in house chack Oc1=11) In hoyuse check; 00113

FF genaratar A&S SMT-08 | 100006 04-Aug-99 (in house check Oct-11) In house check: (ct-13

hatwork Analyzar HP B7E3E | LIS37300685 S4206 18010 (in house check Oct-11) In howse check: Oci-12
Mama Function Signaiure

Caflbrated by Dimce ey Lmbesmiory Techrician @ -mu

Approved by Eata Pokoyio Taechnical Manager

lagued: Mavembar 18, 2011

Cerificate Mo DBE3ISV2-4d111_MNovi

L
Pagetots Ok feltc.

L

- .| rli

yodl- i ad



Calibration Laboratory of A,

- . Wt Y 5 Schweizerischer Kalibrierdienst
Schmid & Partner g o Service suisse diétalonnage
Enginearing AG e Servizio svizzero di taratura
Zoughaussireses 43, 8004 Zurich, Switzartand %ﬂa}i‘h el S  Gwiss Calibration Service
Accrediled by the Swiss Accredialion Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories 1o the E&
Multilaieral Agreement for the recognitien of calibration certificaies

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y.z
MNIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, "|IEEE Recommended Practica for Determining the Peak Spatial-
Averaged Specitic Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

by IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure 1o Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
+ Measurement Conditions: Further details are available from the Validation Repon al the end
of the cedificate. All figures stated in the cerificate are valid at the frequency indicated.

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

= Fpad Point Impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measuremeant at the SMA connector to the feed point, The Retum Loss ensures low
reflected power. No uncertainty required.

» FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty reqguired.

«  S5AA measured: SAR measured at the stated antenna input power.

« SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

Cerilicate No: DEISV2-44111_Nowvi Page 2 od B



Measurement Conditions

DASY systemn configuration, as far as not given on page 1.
DASY Version DASYS VE2.6.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mum with Spacer
Zoom Scan Resolution dx, dy. dz = 5 mm
Freguency 835 MHz = 1 MHz
Head TSL parameters
The iollowing parameters and calculations were applied.
Temperature Parmittivity Conductivity
Mominal Head TSL parameters 220G 41,5 0,90 mhiorm
Measured Head T5L parameiars (220 0.2} "C d1dz26% 0,20 mho'm + 6 &
Heasd TSL temperature change during test = 0.5 *C —— ——-
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 23EmW /g
SAR for nominel Head TSL parameters normalized to 1W 943 mW fg + 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condiion
EAR measured 250 mW input powar 1.85mW /g
SAR for nominal Head TSL parametears normakized to 1W 6.20 mW /g £ 16.5 % (ka2)
Body TSL parameters
The following paramelers and calculafions wers applied.
Temperature Permittivity Conductivity
Mominal Body TSL parametars 20 65,2 0.97 mho'm
Measured Body TSL paramoters (22.0x02) °C Bl3=6% 0,83 mho'm = 6 9%
Body TSL temperature change during test < 057G -
SAR result with Body TSL
SAR averaged over 1 cm® {1 g} of Body TSL Conditian
250 m\W input power 244 mW i g

S8R measurad

SAR for nominal Body TSL parametars

namalized to 1W

8.54 mW / g = 17.0 % (k=2)

SAR averaged over 10 em” (10 g) of Body TSL

condiion

EAR measured

250 mW iImpul power

160 mW /g

SAR for nominal Body TSL parameters

normalized 1o 1%

6.29 MW / g + 16.5 % (k=2)

Cerificate Mo: DEISV2-4d111_Nawvii
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Appendix
Antenna Parameters with Head TSL

impedance, transformed 1o feed point 6220 -3.1 )41
Returm Loss - 286 dB

Antenna Parameters with Body TSL

impedance, transformad 1o feed point 4814470
Return Loas - 25,6 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.393 ns

Aliar long lorm usa with 100W radiated powar, only a slighi warming of the dipofe near the feedpoint can be measured.

The dipole s made of standard semirgid coaxial cable, The center conducior of the feeding line is directly connected to the
second amm of the dipole. The antenna is therelore shor-circuited for DC-signals,

Mo excessive force must be applied 1o tha dipole amms, becauss they might bend or the saldered connections near the
feedpoint may be damaged,

Additional EUT Data

Manufactured by SPEAG
Manufactured on May 26, 2010

Certilicate No: DEISVZ-4d111_Novi1 Page 4 of B



DASYS Validation Report for Head TSL

Date: 18.11.2011
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DRIV Serial: DE3SV2 - SN: 4d111

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; a = (L9 mho/m; ¢, = 41.4: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/EC/ANST C63,19-200)7)

DASY52 Configuration:
¢  Probe: ES3DV3 - SNIX05; ConvFio.07, 6.07, 6.07); Calibrated: 29,0420 |
= Sensor-Surface: Jmm (Mechanical Surface Detection)
* Electronics: DAE4 Sn601; Calibrated: 04.07.2011
Fhantom: Flat Phaniom 4.9L; Tvpe: QDODDP49AA: Seral; 1001

e DASYSH252.6.2(452); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7Cube 0:
Measurement grid: dx=5mm. dv=Fmm, dz=5mm

Reference Value = 57.200 Vim: Power Drifl = 0.0057 dB

Peak SAR (extrapolated) = 3.474 W/ikg

SARI(] g) = 236 mW/g; SARI(10 g) = 1L.55 mW/g

Maximum value of SAR (measured) = 2.755 mW/g

ap
—

]

4fE

150

e

0 dB = 2.760mW/ig

Cedificate Mo: DEISV2-4d111_MNovi PagaHol 8



Impedance Measurement Plot for Head TSL
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DASY5S Validation Report for Body TSL

Dhage: 18,011,201 1
Test Laboratory: SPEAG, Zurich. Switzerland
DUT: Dipole 835 MHz; Type: DE3SV2; Serial: DE3SV2 - SN: 4d111

Communication System: CW; Frequency: 835 MHz

Medium parameters used: = 835 MHz; 6 =0.99 mho/m: £ = 53.3; p= 1000 ka/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI CA3.19-2007)

DASYS2 Configuration:
«  Probe: ES3DV3 - SN3205; ConvFi6.02, 6,02, 6,02y Calibrated; 29.04.2011
o Sensor-Surface: Imm (Mechanical Surface Detection )
»  Electronics: DAE4 Sn601; Calibrated: 04.07.2011
= Phantom: Flat Phantom 4.9L; Type: QDINOP49AA; Serial: 1001

= DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7 ¥ Cube 0:
Measurement grid: dx=3mm. dy=5mm. dz=5mm

Reference Value = 35.351 Vim: Power Drift = 0.009 dB

Peak SAR (extrapolated) = 3.538 Wikg

SAR(] g) = 2.44 mW/g; SAR(10 g) = 1.6 mW/g

Maximum value of SAR (measured) = 2821 mW/g

b

BT

i

0 dB = 2.820mW/g

Cerficate No: DB3SV2-4d111_Mowi i Page T ol B



Impedance Measurement Plot for Body TSL
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EAN 514 4 u r3 i1 4EBES ¢ -4F300 & 4B.127 pF 237,000 AP0 Mg

ﬁ_ﬁ_ﬂx\
\ jr
A4
® 1
- f

Cenificate No: DEISY2-4d111_Movi1 FPape & of 8



Calibration Laboratory of

Schmid & Partner e
Engineering AG %

Zaughpussirasas 43, B Furich, Switzoriand

i
ALY T

5 Schweizerischer Kalibrisrgianst
Service suisse ddtalonnage
Servizio svizzero di taratura

S  swiss Callbration Service

Accrediled by tho Swss Accraditation Sendce [SAS) Accreditation Ma.: SCS 108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilzt=rol Agreement for the recognitien of calibrstion cerificnies

ciient  Samsung (Dymstec) Centiticate Na: D1900V2-5d023_Jan12

|EALIBHA11EH CERTIFICATE |

Coject

Calibrdion proceduns]s)

Calibration data:

D1900V2 - SN: 54023

QA CAL-D5.vB

Calibration procedure for dipole validation kits above 700 MHz

January 26, 2012

Calibration Equipimeant used (METE critical for caliration)

This calibrafion cerilizate documents the raceabilty fo national standards, which realize the physical units of maasuraments (S15.
The measuwremeants ard (s uncertainties with conlidanca probabiity ara gwan an iha lelcwing pagas and are part of thea cadificahs

All caabrations have Deen conductid in the chsed Iabomdory taclity: emdronment iemperasture (22 2 31°C and humidiy < 70%.

Primary Standards Ds Cal Date {Certificats No ) Schedkiled Calibrasion
Fawer medor EPM-4428, GB3T4B0TO4 O5-Dizt11 [Mo, 217-01451) Oct12

Pawer sensor HP 84814, Usarzazroa D5-Ozt=11 {Mp. 217-01451) Oot-12

Relarence 20 dB ABanuator SN: BOBE (209) 29-Mar-11 [MNo. 217-01363) Apr-12

Type-M mismaich combinatian SN 5047 2/ DR3Z7 29:Mar-11 (Mo, 21709371} Apr-i2

Felerenoe Probe EZ30VE SN: 3205 A0-Oec-11 (Mo, ES3-3205_Decit) Dec-12

DAES =t T =g 11 (Mo, DAE4-B01_Jul11) Jdul12

Secordary Standarnds {10 # Check Data {in house) Scheduled Chack
Power sansor HP B4E1A WY 10823T 18-0ci-02 (in housa check Ool=11) In haoigs chack: Oct-13
AF genersiar ARS BMT-08 100 04-ALg-98 [in house check Oct-11) in house check: Del-13
Metwomk Analiyzes HP BTSIE LES3TIR0565 54206 18-Det-01 (in house chack Oct-11) In house sheck: Ool-12

Mame Function Sigrahus
Calirated by Dimca lliey Laboeniony Techniclan E}M
Appawed by; Katia Pokendc Tachrical Managsr

Thie calibration cedificatn shall not b raproduced excepl in lul withaut witten approval of the lsbossong,

e

Essued; January 26, 2012

Certificale No: D1900V2-53023_Jan12

Page 1 of B oy
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Calibration Laboratory of AL,
Schmid & Partner a‘«b:ist

Schweirerischer Kalibriendienst
Sarvice sulsss d'dlalonnage

Engineering AG T Sarvizlo svizzero di taraturs
Zoughaussirases 43, B0 Turich, Switseriand ‘E%HFQ\' W Swiss Calibeation Sarvice
bty b
Accrediad by the Swas Accrodaton Sarvica (585) Accroditation Ma.: SCS 108

The Swiss Accredilation Service s one of the signabories o the EA
Multitateral Agreemant {or the recognition of calibration cerlificales

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y.z
NFA, not applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurament Techniques®, December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

c)

devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are avallable from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty reguired.

SAR measured: SAR measured at the stated antenna input power,

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Cerficate No: 1900V 2-54023_Jan12 Page 2 of 8



Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASYS W52.8.0

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phamtom

Distance Dipole Center - TSL 10 mim with Spacer

Zoom Scan Resolution dy, dy, dz = 5 mam

Frequancy 1900 MHz = 1 MHz
Head TSL parameters

The lollowing parameters and calculations ware appliiad.
Temperature Permittivity Conductivity

MNominal Head TSL parameters 220G 40.0 1.40 mioim

Measured Head TSL parameters (22.0+02) "0 408 =8 %% 1.3% mho'm « 6 "%

Head TSL temperature change during test <05"C
SAR result with Head TSL

SAR averaged over 1cm’ (1 g) of Head TSL Condition

S5AR measured 250 mW Input poser B.66 mW /g

SAR for nominal Head TSL paramaters

normmalized to 1W

39.0 mW ig = 17.0 % (k=2)

SAR aversged over 10 em” (10 g) of Head TSL pondition

S5AR measured 250 mW Iimput powar 507 mW /g

SAR for nominal Head TSL parameaters narmalized to 1W 20.4 mW /g = 16.5 % (k=2)
Body TSL parameters

The tollowing parameters and calculations were applied.
Temperature Parmittivity Conductivity

Nominal Body TSL parameters 22.0%C 534 1.52 mho'm

Measured Body TSL parameiers (22.0 = 0.2} °C 528 +6% 1,52 mho/m 26 %

Body TSL temperature change during test < 0.5 "C e -
SAR result with Body TSL

SAR averaged over 1 cm’ {1 g of Body TSL Caondition

SAR measuned 250 mW input power AT2mW /g

SAR for nominal Body TSL paramaters nosmalkized o 1W JB.B MW/ gz 17.0 % (k=2)

SAR averaged over 10 em” (10 g) of Body TSL condition

S48H maasured

250 mW Input power

510 mW /g

SAR for mominal Body TSL paramelars

mormalized to 1W

204 mW /g = 16.5 %% (k=2)

Cartificate No: D1 S00V2-50023_Jan 12
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Appendix
Antenna Parameters with Head TSL

Impadance, transformed 1o fead point 48.9 [} + B.1 2
Ratum Loss -21.7 di

Antenna Parameters with Body TSL

Impedance, ransformed to feed point 4530 + B2 {2
Retum Loss -20.1 aB

General Antenna Parameters and Design

Electrical Delay [one diraction) 1.203 ns

After bong term use with 100W radiated power, only & shght warming of the dipale near the feedpoint can be measuned,

The dipole |s made of standard semirgid coaxial cable. The center conductor of the feeding line is directly connecled o the
second arm of the dipele. The antenna is therefone short-circuited for DC-signals, On some of the dipales, small end caps
are added fo the dipele arms in order to improve matching when loaded according 1o the position as explained in the
“Me=asurement Conditions” paragraph. The SAR data are not affected by this change, The averall dipole length s still
according o the Standard,

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
leadpaoint may be damaged

Additional EUT Data

hManutactured by SPEAG
Manufactured on March 28, 2008
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DASYS5 Validation Report for Head TSL

Date: 26.01.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz: Type: D190V 2: Serial: D1900V 2 - SN: 54023

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: f= 19 MHz; o = 1.39 mho/m; & = 40.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63,19-2007)

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvE(5.01, 5.01, 5.01): Calibrated: 30.12.2011
«  Sensor-Surface: Imm (Mechanical Surface Detection)
»  Electronics: DAE4 Sn601; Calibrated: 04.07.201 |
» Phantom: Flat Phantom 5.0 {front); Type: QIXNKOPSOAA: Serial: 1001

« DASYS52 52.800692). SEMCAD X 14.6.4(4939)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm. dyv=5mm, dz=Smm

Reference Value = 96,841 V/im; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 17,2900

SAR(] g} = 9.66 mW/g: SAR(1D g) = 5.07 mW/g

Maximum value of SAR (measured) = 11.991 mW/g

I

0 dB = 11.990mW/g = 2158 dB mW/g

Carlilicale Na: D1800Y2-5d023_Jani2 PageScol &



Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 26.01.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1940 MHz: Type: D1900V2; Serial: DI™NV2 - SN: 5d023

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: = 1900 MHz: o = 1.52 mho/m; g, = 52.9; p= 1K} I-;,mfm'
Phantom section: Flal Section

Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2007)

DASY 52 Configuration:
= Probe: ES3DV3 - SN3205: ConvF{4.62, 4.62, 4.62); Calibrated: 30.12.2011
o Sepsor-Surface: Imin (Mechamens! Surface Delechion)
« Electronics: DAE4 Sn60 ] ; Calibrated: 04.07.2011
+ Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA: Serial: 1002
« DASYS2 52.8.0(692), SEMCAD X 14.6.4(4989)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 94,052 Vim: Power Drifi = -6.9e-005 dB

Peak SAR (extrapolated) = 17.0640

SAR(I gh =972 mW/g; SAR(10 g) = 5.1 mW/g

Maximum value of SAR (measured) = 12.349 mW/g

0dB = 12.350mW/g = 21.83 dB mW/g

Cariicale No: D900V 2-53023_Jan12 Page 7 of B



Impedance Measurement Plot for Body TSL
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