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Accredied by the Swiss Accredilation Service (SAS)
The Swiss Accreditation Service is one of the signatories o the EA
Multilateral Agreament for the recognition of calibration certificates

RTS (RIM Testing Services)

Chant

Sehwelzerischer Halibrierdienst
Sarvice suisse d'étalonnage

c Bervirio svizzero di taratura
Swiss Calibration Service

Aceraditation Mot SCS 108

Certiicats No: ES3-3225_Dec0d

ICALIBRATION CERTIFICATE

Objact

i Calibration procedure(s)

Calibration date

Primary Standards
Pawer rmeter E44198
Power sensor Edd {34
Fawer sensar Edd {28,
Referance 3 dB Attenuaton
Referance 20 dB Attanuater
Reference 30 dB Abenuaton
Reference Probs ES3I0N2
DAE+

RF generatar HP BE4RC
Metwark Anakyzer HP BTS3E

Cabbralsd by:

Approved by

LThis safioration certficate shall nat Se reproduced except in ful without writen approval of he iaboratary.

| Secandary Standards

ES3DV3 - BN:3226

QA CAL-01.v8, QA CAL-23.43 and GIA CAL-25.v2

Calibration procedure for dosimetric E-fisld probes -

F bR

‘Decamber 11, 2009 . e ARG

This calibration certficate docwments the fraceabiity iz national stendards, which malze the physical units of measurements (S,
The measuremends and the uncertamlias wilh confidence probability are given an the tollowing pages and are part of the cerificate

Calibration Equipment used (MATE crilical for calibration))

e Cal Date (Contficate o)

GB41293874 1-Apr-04 (Mo, 217-01030)

Wiv4 1495277 1-Apr0rd (Mo 217-01030)

WIY4 1488087 1hgr-08 (Mo, 217-01030)

SN 55054 (3c) 3-Bhar-08 (Mo, 217-01026)

58 55086 (20b) 31-Mar-08 (No. 217-01028)

SN 55128 (306) 21 Mar-08 (Mo, 217-01027)

Sh- 3013 2-Jan-08 {Na. ES3-3013_Jan0a)

SN BED 26-5ep-09 (M. DAE4-660_Sepdd)
_|o% ____ Checik Dafte {in houss)

USIG42001700  4-Aug-09 i house chock Oct08)

UIS3T300565 18-Cet-01 fin hauise check Oe.08)

M Function

Caudio Leublar Laboratory Tachnician

Kafja Pokovie Technical Managar

Certificate No: ES3-3225_Decl9

Page 1 af 11

5

Al calbrations hawve been condwcted in the closed laboratary tacily: anvironment lemperature (22 = 3)°C and humidity < 70%

Scheduled Calibration
Apr-10
Apr-10
10
Mar-10
Mar-10
Mar-10
Jan-10
Sep-10

Echaduled Check
In howse chock: Ocl-11
In house check: Ocl10

Issuad: December 11, 2006
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Calibration Laboratory of S8, Schwaizerischer Kalibrinrdienst
Schmid & Partner Ry Service sulsse détalonnage
Enginsan’ng AG % Servizio svizzero d| taratura
Zoughausstrasse 43, BI04 Zurich, Switzerland s 4::‘.-?\‘:&;@“ Swiss Calibration Service
Azcredited by fhe Swiss Acoredilation Serdoe (SAS) Accreditation Ne.: SCS 108

The Swiss Accreditation Service |s one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration certificates

Glossary:

TSL fissue simulating liquid

MNORM:xy.2 sensitivity in free space

ConvF sensitivity in TSL / NORMzx y.z

DCcP diode compression paint

CF crast factor (1/duty_cycle) of the RF signal

A B C madulation dependant Bnearization parametars

Polarization ¢ ip rofation around probe axis

Polarization 3 & rotation around an axis thal is in the plane normal o probe axis (at measurement center),

i@, & =0i5 normal 1o probe axis

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Abhsarption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues®, December 2003

b} IEC 62209-1, “Procedure to maasura 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

Methods Applied and Interpretation of Parameters:
s NORMx y .z Assessed for E-field polarization 5 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMxy,z are anly intermadiate values, Le., the uncertainties of NORMzx,y.z doas nat effect the E-fiald
ungertainly inskde TSL (see below ConviE).

o NORM K .2 = NORMz, v,z * fregquency_response (see Frequency Response Chart), This linearization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ConvF,

s  [DCPyy .z DCP are numerical linearization paramelers assessed based on the data of power sweep with CW
signal {no uncertainty required). DCP does not depend on frequancy nor madia.

o Ax I Ba oy Cxp 2 VRx .z A B, Care numedical inearization paramelers assessed based on the data of
pawer sweaep for specific modulation signal. The parameters do nal depend on frequency nor meadia, VR is the
maximum calibration range expressed in RMS voltage across the diode

=  ConvF and Boundary Effect Parameters. Assessed in flat phantem using E-field {or Temperature Transfer
Standard for f = 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for T > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensalion {alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software lo improve probe accuracy close to the boundary, The sensitivity in TSL comrespands
to NORMx, .z * ComvF whareby the uncerainty corresponds ta that given for ConvF. A frequency dependant
CamvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz.

»  Spharical isotropy (3D deviation from isolropy): ina field of low gradients realized wsing a flat phantom
exposed by a patch antenna,

* Sensor Offset The sensor offsel coresponds to the offset of virtual measurement center from the probe tip
{on probe axis). Mo tolerance requirad.

Centificate No: E53-3225_Decld Page 2 of 11
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Dates of Test
August 13, Sep 09 2010 RTS-2068-1008-53 | LGARCL20CW

2503A-RCL20CW

Decembar 11, 2009

ES3DV3 S5N:3225

Probe ES3DV3

SN:3225

Manufactured: September 1, 2009
Calibrated: December 11, 2009

Calibrated for DASY Systems

(Wote: non-compatible with DASY2 systeml)
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ES3DV3 SN:3225

DASY - Parameters of Probe: ES3DV3 SN:3225

December 11, 2009

Basic Calibration Parameters

| Sensor X | Sensor Y | Sensor Z |Une (k=2)

[Norm (uVHVIm)*y* 1.26 1.22 132 |:100%

|DDF‘ [ 92.3 24,8 92,7

Modulation Calibration Parameters

uin Communication System NMame PAR I A c VR Unc® |

. | d8_ | dBuV : mV (k=2)

10000 oW poo| X 0.00 0.00 100 3000 | £15% |
Yo 0.00 0.00 1.00| 3000
z I 0.00 0.00 1.00] 3000

IThe 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 lo a coverage probability of

approximately 95%.

* The urcerainties of Marmi v 2 da nat affect the E-fisid uncertainty insde TSL (soe Pages & and 6|

* Mumerical lineanzation pararmeter. uncertanly rot required

 Uncartainty is datermined usng the masimum deviaban from linear responas Apphinyg recalangular distnbuticn and is enpressed for the squarne of the field value

Certificate Mo: ES3-3225_Dec0d
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DASY - Parameters of Probe: ES3DV3 SN:3225

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHz] Validity [MHz]" _ Permittivity Conductivity ComvF X ConvFY  ConvF 2 Alpha __ Depth Unc (k=2)
B0 + 50/ £ 100 415+ 5% 0.87 + 5% 612 B.12 6.12 0.99 1.07 £11.0%
1810 + 50/ + 100 40.0 + 5% 1.40 5% 514 5.14 5.14 0.46 1.60 =11.0%
1950 + 50/ £ 100 40,0 % 5% 1.40 £ 5% 4 86 4.96 4,95 0.47 157 +11.0%
2450 + 50/ +100 39.2 + 5% 1.80 2 5% 4.53 4.53 453 0.41 1.8 £11.0%

5 The valigity ol = 100 MHz oniy appies for DASY w4 4 gng higher [see Page 2] The uncertainty is the RSS of the ConvF uncertainty 81 calibreion frequency

ard T uncatainty far iha indicated frequency band

Cerificate Mo: E53-3225 Dec0g Paae 5 of 11
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DASY - Parameters of Probe: ES3DV3 SN:3225

Calibration Parameter Determined in Body Tissue Simulating Media

£ [MHz] Validity MHz]®  Permittivity  Conductivity ConvF X ComvFY  GConvF 2 Alpha  Depth Unc (k=2
i) + 50/ 100 55.0 + 5% 1.05 + 5% 587 547 587 0.58 142 2 11.0%
1810 + 507+ 100 53.3 + 5% 157 + 5% 4.00 4.0 4.80 0.35 207 £11.0%
1950 + 507+ 100 53315% 1.52 £ 5% 4,83 4,83 4 83 0.32 245 £ 11.0%
2450 + 50/ + 100 527 +5% 1.95+ 5% 4,32 4,32 432 0.74 1.27 £11.0%

© The validity of £ 100 MHz only appies for DASY vd 4 and higher (see Page 2| The uncertairty is tha R5E of the ConsF uncertainty & calibration frequency

ard the uncertainly for the indicaled requency band.
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ES3DV3 SN:3225

December 11, 2009

Frequency Response of E-Field

(TEM-Cell:ifi110 EXX, Waveguide: R22)

Frequency response (normalized)
=

500

1000

—8—TEM

1500 2000 2500

1 [MHz]

—a—R22 |

Uncertainty of Frequency Response of E-field: + 6.3% (k=2)

Certificate No: ES3-3226 Decld
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Receiving Pattern (¢), 3 = 0°

| f= 600 MHz, TEM ifi110EXX

f = 1800 MHz, WG R22

| e 1) M2
—8— 100 MHz
—— G600 MHz
~— 1800 MHz
—&— 2500 MHz

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Cartificate Mo: ES3-3225_DecDd
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Dynamic Range f(SARcaq)
(Waveguide R22, f = 1800 MHz)
1 E+D6 1 e

1.E+05

1 E+04

Input Signal [xV]
T
2

[ 1Esc2 i [ 1] e
T {

! | 1l |4 ! +

[ 1Eso1 [ 11, ¥ il

! | I'Il - | | i i

.I 1E+00 + L 1k | 1 "

00001 0001 o 01 1 10
i SAR [mWiem’]
i | —&— nat compsareated —&—compansated
1

Certificate No: ES3-3225_Dec0d

10

01
SAR [mWiem

Uncertainty of Linearity Assessment: + 0.6% (k=2)

Page 9 of 11
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Conversion Factor Assessment

f = 900 MHz, WGLS R9 (head)

30.0

SAR[mWIem'] | W
- s (%] (]
o m = o
=1 = =1 =1

(=T
o o
o R T —

f= 1810 MHz, WGLS R22 (head)

0 20 an
Z[mm]

—0— Maasurements I

| —@—Anahdical

1
== Maasuramenls

| —— Anpytical

Deviation from Isotropy in HSL
Error (¢, 3), f = 900 MHz

W-t00-060 W-0EO-0ED W-0E0-040 M-040-020 II-EI?!'.'I-I}Wl
D000-030  EEXN-040  B040-080 BO6M0ED II}HD101]:

-T-Rog=T-
cmahmqw;ﬁpg;

Error [dB]

Uncertainty of Spherical Isotropy Assessment: & 2.6% (k=2)

Certificale Mo: ES3-3225_Decld
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ES3DV3 SN:3225

Other Probe Parameters

December 11, 2009

Sensor Arrangement Triangularg
Conneclor Angle (*) Mot applicable
Mechanical Surface Detection Made enabled
Optical Surface Defection Mode disabled
Probe Owverall Length 337 mm|
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4.0 mm
Probe Tip to Sensor X Calibration Point 2 mm
Praobe Tip 1o Sensor Y Calibraton Point 2 mm
Probe Tip to Sensar Z Calibration Point 2 mm
Recommendead Measurement Distance from Surface 3 mm

Celificate Mo E53-3225_Dectd Page 11011
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Calibration Laboratory of S, Schwalzarischer Kalibrierdienst
Schmid & Partner % Service sulsse d'étalonnage
Engineering AG S Servizio svizero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzsriand ‘7,’4{"'\':‘\)" Swiss Calibration Servics
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Calibration date:

Condition af the calibrated item

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (1),
Ther nts and the | inties with confid prababiiity are given on the following pages and are part of the cortificate.

All calibrations have been conducted in the dlosed laboratory fadllity: environment temperature (22 = 3)°C and humidity < 70%.

Caiibration Equipmant usad (MATE critizal for calibration)

Pricmary Standards D# Cal Date (Cerificate No.) Scheduled Caiibration
Power meter EPM-482A GB3IT4B0704 08-Oct-08 (No. 217-00898) Oa08
Power ssnsoe HP BAB1A us372eTas 08-0ct-08 (No. 217-00G898) Oc1-00
Reference 20 dB Asenuator SN: 5085 (20g) 07-Ju-08 (No. 217-00864) Ju-02
Type-t mismatch combination SN-S047.2/08327  01-J4-08 (No. 217-D0867) Si02
Reference Probe ES30V2 SN- 3025 28-Ape-08 (No. ES3-3025_AprDE) Ape-09
DAE4 sSNen 14-Mar-08 (No. DAE4-501_Mar08) Mar-09
ry Standards D= Check Date (in house] Schaduled Check
Power sansor HP B4B1A MY41082317 18-0ct-02 (in housa check Oct07) In house chedc Oc-08
RF generator R&S SMT-06 100005 4-Aug-89 (in house check Oct-07) In house chedk: Oct-0S
Network Analyzer HP B7S3E US37390585 S4206  18-Oct-01 (in house check Oct-08) In house chedk: Oct-09

Issues: January 7, 2009

This calibration certificate shall not be reproduced sxcapt in full without written approval of the laboratary.

Cartificate No: DB35V2-446_Jan0a Page 10f6
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Andrew Becker August 13, Sep 09 2010 RTS-2068-1008-53 | LBARCL20CW | 2503A-RCL20CW
Calibration Laboratory of Schuiisitacher Kallbitasdonit
Schmid & Partner Service suisse I'¢talonnage
Engineering AG Sarvizio svizzero di tarsturs
Zeughaussirasse 43, 8004 Zurich, Switzeriand Swiss Calibration Servics
Accreditad by the Swiss Accraditation Service (SAS) Accraditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multitataral Ag: for the gnition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A 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: Measurement Techniques”, December 2003

b) IEC 62209-1, "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

c) 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 available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

o 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.

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

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

Certificate No: DB35V2-446_JanD9 Page 2ol 6
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Andrew Becker August 13, Sep 09 2010 RTS-2068-1008-53 | LEBARCL20CW | 2503A-RCL20CW

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

DASY Version DASYS V5.0
Extrapolation Advanced Extrapolation
Phantom Modular Flal Phantom V4.9
Distance Dipole Center - TSL 16 mm with Spacer
Zoom Scan Resolution dx, dy,dz =5 mm
Frequency 835 MHz £ 1 MHz
Head TSL parameters
The following parameiers and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 415 0.80 mhoim
Measured Head TSL parameters (220+£02)"C 41326% 0.91 mho/im£6 %
Head TSL temperature during test (21.5+02)°C —_ —_
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 240mW /g
SAR normmalized normalized to 1W 960mWig
SAR for nominal Head TSL parameters ' normalized to 1W 9.50 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 158 mWig
SAR normalized normalized to 1W 6.32mW /g
SAR for nominal Head TSL parameters ' nomalized to TW 6.27 mW /g £ 16.5 % (k=2)

' Correction to nominal TSL parameters according to d), chapter *SAR Sensitivities”

Certificate No: DB35V2-446_Jan09 Page 306
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4960-690

Return Loss -233dB

General Antenna Parameters and Design

Electrical Delay (one direction) [ 1.385ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The centar conductor of the feeding line Is directly connected lo the

second arm of the dipole. The antenna is therefere shori-circulted for DC-signals,
No excessive force must be applied lo the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged

Additional EUT Data

Manufactured by SPEAG
Manufactured on October 24, 2001
Certificate No: DB35V2-446_Jan09 Page 4 of 6
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Dates of Test Test Report No FCC ID: ICID

DASYS5 Validation Report for Head TSL
Date/Time: 05.01.2009 10:38:06

Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:446

Communication System: CW-835; Frequency: 835 MHz; Duty Cycle: 1:1
Medium: HSL 900 MHz

Medium parameters used: f= 835 MHz; 6 = 0.91 mho/m; g =41.1: p= 1000 kgm'
Phantom section: Flat Section

Measurement Standard: DASY 3 (IEEE/TEC)

DASYS Configuration:
o Probe: ES3DV2 - SN3025; ConvF(5.97, 5.97, 5.97); Calibrated: 28.04.2008
®  Sensor-Surface: 3 4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated; 14.03.2008
s  Phantom: Flat Phantom 4.91: Type: QDODOP49AA: Serial: 1001

e Measurement SW: DASYS, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

Pin=250mW; dip=15mm; dist=3.4mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=3mm, dz=5mm

Reference Value = 55.7 V/m; Power Drift = 0.024 dB

Peak SAR (extrapolated) = 3.54 Wikg

SAR(1 g) = 2.4 mW/g; SAR(10 g) = 1.58 mW/g

Maximum value of SAR (measured) = 2.7 mW/g

15

0dB=Z7mWig
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Impedance Measurement Plot for Head TSL
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Author Data Dates of Test Test Report No FCCID: ICID
Andrew Becker August 13, Sep 09 2010 RTS-2068-1008-53 | LBARCL20CW | 2503A-RCL20CW
Calibration Laboratory of Schweizarischer Kabbrerdionst
Schmid & Pariner Sarvice sultes FhtaloRrage
Engineering AG Seritic aviczero di taratura
Zrughavssirpuss 43, 2004 Zurich, Switzertand Swiss Calitbration Service
Brrrackied by T Setss ACTROGEION Servioe {SAS ) Accreduabon No.: BCE 108

Tha Swiss Accreditation Sarvics is ons of the signatores o the EA
Muitilatersl Agresmant for the recognition of calibratien certificaies

Glossary: -
TSL tissue simulating liguid
ConvF sensitivity in TSL / NORM x.y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wirslass
Communications Devices: Maasuremant Techniques®, December 2003

b) CEMELEC EN 50381, “Basic standard for the measurement of Specific Absorption Rate
ralated to humar exposure to electromagnetic fields from mobile phones (300 MHz - 3 GHz),
July 2001

¢) Federal Communications Commission Office of Engineering & Technolegy (FCC QET),
"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 Bullatin 65

Additional Doecumentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

= Measurement Conditions: Further details are available from the Validation Report at the end
of the cerificate. All figures stated in the cedificate are valid at the frequency indicated.

s Anfenna Paramelers with TSL The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the fiat phantomn section, with the arms oriented
parafiel to the body axis.

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole

posilionesd under the liguid filled phantom. The impedance stated is ransformed from the
maasurement at the SMA connector to the feed point. The Retum Loss ensures low

reflected power. No uncertainty required.

= Elgctrical Delay: One-way delay between the SMA connector and the antenna feed point. No
uncertainty required.

= 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.

= 5AR for nominal TSL parameters: The measured TSL parameters are used 1o calculale the
nominal SAR resul.

Cartificate N D1900V2-545_Jan09 Page 2 of 6
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Measurement Conditions
DASY sysiem configuration, a6 far as not on page 1
DASY Version DASYS V50
Extrapolation Advanced Extrapoliation
Phantom Modular Flat Phaniom V5.0
Distance Dipole Cantar - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequancy 1900 MHz = 1 MHz
Head TSL parameters
The foligwing parametens and calculations wers applied
Temperature Permittivity Conductivity
Nominal Head TSL parameaters 20'C 40.0 1.40 miha/m
Measured Head TSL paramsters (220x02)*C 392+6% 1.47 mho/m £ 8 %
Head TSL temperature during test (21.0+02)°C — e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL condition I
SAR measred 250 mW input poser 102mWig
SAR normalized nomalized 1o TW 408mWig
SAR for nominal Head TSL paramaters ' nomalized to TW 395mW /g2 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 520mWig
SAR normalized nommalized to TW N2mWig
SAR for nominal Hesd TSL parametsrs | normalized 1o 1W 208 mW | g £ 16.5 % (k=2)

' Cormection o nominal TSL parsmeters according fo d), chapler “SAR Sensithvities”

Certificate No. D1000V2-545_jen09
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Test Report No FCC ID: ICID

L6ARCL20CW | 2503A-RCL20CW

Apperudin
Antenna Parameters with Head TSL

impadance, fransformed o feed point Sen+180

Raturn Loss -3 448
General Antenna Parameters and Design

Electrical Deday {ona direction) -[ 1.187 ns

Aftar long eim use with 100W rediated power, only 8 slighl warning of the dipole near the leedpoin] can ba measunsd

The dipole is made of standard semingsd coaxal cable. The center conducior of the feeding line i drectly connecied 1o the
sacond arm of the dipole. The antenna is therefore shori-circulted for DC-signals.
No excestive force must be applied o the dipole arms. because they might bend or the soidered connections near the

feedpoint may be demaged

Additional EUT Data

SPEAG
MNovember 15, 2001

Manufactured by
Manufaciured an
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DASYS Validation Report for Head TSL

Test Laborstory: SPEAG, Zunich, Switzeriand
DUT: Dipole 1900 MHz; Tyvpe: D1900V2; Serial: D190GV2 - SN:545

Communication System: CW; Frequency: 1900 MHz; Duty Cyele: 1:1
Medmm: HSL U0 BB

Date/Time: 06.01.2009 13:17:58

Medium parameters used: f= 1900 MHz, 6 = 1. 47 mho/m; & = 39.4; p = 1000 kg/m’

Measurement Standard: DASYS (IEEE/EC)

DASYS Configuration:
o Probe: ESIDVY - SNI2S ConvFi4.9, 49, 4 9% Calibrated: 2804 2008
o Semmor-Surface 3 dmee (Mechanical Surface Diféction)
*  FElectromics: DAES Sp601; Calibrated® 14.03 2008
& Phantom: Flag Phartor 5.0 front); Type: QDOOGPSOAA; Seral: 1001
o Measurement SW: DASYS, V3.0 Build 120; SEMCAD X Version 13,4 Build 45

Pin = 250 mW; dip = 10 mm, scan at 3.4mm/Zoom Scan (dist=3.4mm, probe Odeg)

(Tx7xT)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 92.5 Vim; Power Drift = (.037 dB

Peak SAR (extrapolated) = 19 Wikg

SAR(1 g) = 10.2 mW/g:; SAR(10 g) — 529 mWig

Maximum value of SAR (measured) = 12 mWig

L

0dB = 12mWig
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Impadance Measurament Plot for Head TSL
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