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Calibration Laboratory of § Schweizerischer Kalibrierdienst
Schmid & Partner ¢ Service sulsse diétalonnage
Engineering AG Servizio svizzero di aratura
Zeughausstrasss 43, 8004 Zurich, Switzertand S swiss Calibration Servive
Accrediled by the Swiss Accredilation Sendce (SAZ) Accredilation Ne.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresment for the recognition of callbration certificates
client  RTS (RIM Testing Services) Canificats No: ET3-1644_Nov09

|CALIBRATION CERTIFICATE

Objeet

Calibralion procadurs(s)

Calibration darie:;

ET3DVE - SN:1644

QA CAL-01.v6, QA CAL-23.v3 and QA CAL-25.v2
mmmhmmm

November 11, 2008

This calbration cersficabe documents the traceability 1o national standards, which realize the physical units of maasuremants (S1)
The massuramanis and the uncertainbes with confidance probability are given on the following pages and are part of the certificale.

Al calibeations harve been conducted in the dosed laboratory facility: environmant lemperatume (27 4+ 35°C and humidiy < 7%

Calibration Equipment used

[METE writical for calibration])

Frimary Standards io#® Cal Date (Cerbficats Mo.) Schedulid Calibration

Power meber E44198 GE4IZBIETL  1-Apr08 (Mo 217-01030) Apr-10

Paower sensor E48124 MY £14952 77 1-Apr-089 (Mo 21 7T-01030) Ape-10

Powsr sensor E44 124 MY 41458087 1-Agr-04 (Mo, 217-01030) Apr-10

Referenca 3 dB Atreruator SN: 55054 (3e) 31 4tar-09 (Ho. 217-01026) Mar-10

Reference 20 di Aflenuaior S SE084 (200) 31-Mar09 (Mo, 217-01028) Mar-10

Reference 30 48 Attenuator SN 55128 (306) 31-Mar-09 iho. 217-0102T) Mar-10

Reference Probe ESI0NVE SN:3013 Z-Jan-08 (No. E33.3013_Jandg) Jan-10

DAES SN: GO 79.50p-09 (Mo, DAEL.66]_Sepig) Sap-10

Sacandary Standands Io# Ghech Calbe (in houss) Schedued Check

RF generator HP 856480 US54 2001700 A-fug-3% (n housa check Oct-09) In house check: Oc-11

Network Analyzer HP 8753E U537 390585 18-0et-01 fin bouse check Ort-08) in house check: Oct10
Mame Funclicn Signatura

Calibrated by Jaton Kastak Laboratory Technisian / A

Approved by Katga Pokovic

Thes calibraton certificabe shal nol be reproguced except in full withow wntien approval of the laboratory

Iasuad: Movermber 14, 200%

Cerificate No: ET2-1644 Mowd9
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Author Data
Andrew Becker

Dates of Test Test Report No FCC ID: IC ID:

Mar 15 — Apr 26, 2010 | RTS-2341-1004-61 | L6ARCW40GW | 2503A-RCW40GW

Calibration Laboratory of S,

' AN Schwaizerischor Kalibriardionst
Schmid & Partner S Service suisse d'étalonnage
a
Engineering AG i Servizio svirzaro di taratura
Taughausstrasse 43, 8004 Furich, Switzrerland m\‘} Swiss Callbration Service
Looredied by e Swiss Acoredialion Service (SAS) Acereditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Muliilateral Agrosment for the mecognition of calibration certiflcates

Glossary:

TSL fissue simulating gud

NORM:x .z sansitivity in free space

ConvF sensitivity in TSL [ NORMxy z

DCP diode compression paint

CF crest factor (1/duty_oycle) of the RF signal

A B C modulation dependent linearization parameters

Puolarization ¢ « rofation around probe axis

Polarization & # rofation around an axis that is in the plane normal to probe axs (at measwemant center),

ie., & = 0is normal to probe axis

Calibration is Performed According to the Following Standards:

a)

b)

IEEE Sid 1528-2003, “IEEE Recommendad Practice for Determinng the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Dewvices: Measuremant
Technigues”, December 2003

IEC 62209-1, "Procadure to measure the Specific Absorption Rate {SAR) for hand-held devices used in close
praximity fo the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

NORMx,y, 2 Assessed for E-fietd polarization 3 = 0 (f < 800 MHz in TEM-cell; f = 1800 MHz: RZ2 wavequide)
NORMx,y,z are only intermediate values, i.e., the uncarainties of NORMx,y,z does nol effect the E*-field
uncertainty inside TSL (see below ConvF).

NORM{fx. p.2 = NORMx, .2 * frequency_respanse (see Frequency Response Chart), This inearization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the freguency response is included
in the stated uncerainly of ConvF.

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

Axy2 Buyz Cry.z, VRxyz: A 8 G are numerical linearization parameters assessad based on the data of
power sweap for specific modulation signal. The parameaters do not depend on frequancy nof madia. VR is the
maximum calibration range expressaed in RMS vollage across the diode.

Convi and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical fiald distributions based on power
measurements for | = 800 MHz. The same selups are used for assessment of the parameters applied for
boundary compensation {alpha. depth) of which typical uncertainty values are given. These paramelers arg
used in DASY4 software to improve probe accuracy close fo the boundary. The sensifivity in TSL corresponds
o NORM, y, 2 * ConvF wheraby the uncertainty corresponds to that given far ComvF. A frequency dependent
ComvF is used n DASY version 4.4 and higher which allows extending the validity from £ 50 MHz fo £ 100
MHz.

Sphercal isctropy (30 deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna

Sensor Offsel; The sensor offset correspands o the offsed of vinual measurement center from the probe tip
{on probe axis). No lolerance required.
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IC ID:

Author Data

Dates of Test Test Report No

Andrew Becker Mar 15 — Apr 26, 2010 | RTS-2341-1004-61

FCC ID:

L6ARCW40GW | 2503A-RCW40GW

ET3DVE SN: 1644

Probe ET3DV6

SN:1644

MNovember 11, 2009

Manufactured: Movember 7, 2001
Last calibrated: November 10, 2008
Recalibrated: November 11, 2009

Calibrated for DASY Systems

(Mate: non-compatible with DASY2 system!)
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Serwces SAR Report

Author Data

Andrew Becker

Dates of Test

Mar 15 — Apr 26, 2010

Test Report No

RTS-2341-1004-61

FCC ID:

IC ID:

L6ARCW40GW | 2503A-RCW40GW

ET3DV6 SN:1644

DASY - Parameters of Probe: ET3DV6 SN:1644

Basic Calibration Parameters

N

ovember 11, 2009

Sansor X | Sensor ¥ | Sensor Z [Une (k=2)
Morm (uvivim)’Y" 1.85 1.95 193 | +101%
|DCR (mv)® 936 93.0 91.9
Modulation Calibration Parameters
uiD Communication System Mame PAR A B c VR Une
| dB dBuy my (k=2)
10000 CWw ooof = 0.00 0.00 100 300 2 1,5%
¥ 0.00 0.00 100 300
| Fd 0.00 000 100 300

The reponed uncenainty of measurement is slated as the standard uncertainty of measurement multiplied
by the coverage factor k=2, which fer a normal distribution correspends to a coverage prabability of
appraoximately 95%.

“ The uncarainties of Nomi ¥, Z do not aflect trw E'-field unceriainiy nede TEL (868 Pages 5 ard §)
® Wumaenca linesezation paramesan uncensinly nol requires

Cartificate No: ET3-1644_New0d
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ET3DV6 SN:1644 Movember 11, 2009

DASY - Parameters of Probe: ET3DV6 SN:1644

Calibration Parameter Determined in Head Tissue Simulating Media

F[MHz]  Validity [MHz]"  Parmittivity Conductivity ConwF X ConvE¥  ComvF Z Alpha  Depth Unc (k=3)
kelii] +50/7+£100 41.5 £ 5% 0.97 £ 5% 6.08 6.08 G.08 042 229 £ 11.0%
1810 +50/£100 40.0 t 5% 1.40 2 5% 517 517 547 061 23 £ 11.0%
2450 507+ 100 392 £ 5% 1.80 & 5% 4.50 4.50 4.50 0.99 161 £11.0%

% Tha vakicdty of £ 100 Mz only apples for LS w4 and highar {see Fage #3 The uncertanty is the RES of tha ConvF unoarainty af calbration frequency

and the uncartarty 16f the mdicaled fequency band
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Andrew Becker

Mar 15 — Apr 26, 2010

ET3DVE SN:1644

DASY - Parameters of Probe: ET3DV6 SN:1644

Calibration Parameter Determined in Body Tissue Simulating Media

November 11, 2009

F [MHz] Valkdity [MHz]®  Pasmittivity Conductivity CorwF X ConwFY ConvF Alpha Depth Un: (k=2)
200 + 50+ 100 550 4 5% 1.05 + 5% 587 547 587 0.41 285 & 11.0%
1810 50 /2100 53.3x5% 1.52 + 5% 4.69 4.69 4.69 0.79 2.57 +11.0%
2450 + 80 /£ 100 52.7 + 5% 1.85 + 5% 411 4.1 4.11 0.99 141 £11.0%

= The vahdity of © 100 MHz orly applies for DASY a4 and highar (see Page 2. The underainty is the RES of tha ConvF uncenpinty a1 calibration frequendy

and the uncanainty for (he indicated frequency band
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Frequency Response of E-Field
{TEM-Call:ifi110 EXX, Waveguide: R22)

Freqguency response (nommalized)
=
T
L

0%
0.8 ‘ ‘
a7
08 1
08 - ! , , - |
0 &00 1000 1500 2000 2600 3000
1 [MHz]
—o—TEM ——R22

Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)

Cerificate Ma: ET3-1644_Mov0B Page 7 of 11
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Andrew Becker Mar 15 — Apr 26, 2010 | RTS-2341-1004-61 [L6ARCWA40GW |2503A-RCW40GW
ET3DVE SN:1644 MNovember 11, 2009

Receiving Pattern (¢), 3 = 0°

f= 600 MHz, TEM ifi110EXX f = 1800 MHz, WG R22

—a—x —a—y ——F —0—Ta % =Y =7 —O—Ta
1.0 | |
08
08
= 0.4 [ —e—an miki
0.2 —— 100 MHz
0.0
E.o2 ——A00 Wz
0.4 —— 1800 MHz
08 —e— 2500 MHz
-0.8
1.0
i 60 120 180 240 3oo
6 [

Uncerainty of Axial lsotropy Assessment: £ 0.5% (k=2)

Cartificate Mot ETI-1644 Mowdd Page & of 11
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Dynamic Range f(SAR;¢aq)

{Waveguide R22, f = 1800 MHz)

1.E+06 I
1,E=+08
1.E+04
5
=
E
B1.E+03
w
3
£
1.E+02
1E+01
1.E+00 - 1 } } il oL o
0.0001 0.001 0.0 0.1 1 10 100
SAR [mWicm’]
—— noil compensabad = cimpeneEaied
1.0 |
| | |‘ | |
E{nz / I | .
5 AT, tlT-t-- L A
5 | |
A0 ] |
0.001 001 o i 10 100
SAR [mWicm’] |
Uncertainty of Linearity Assessment: + 0.8% (k=2)
Certificate No: ET3-1644_Mawla Page & of 11
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Conversion Factor Assessment

f= 900 MHz, WGLS RS (head) = 1810 MHz, WGLS R22 (head)

0 10 F i) 3o 40 50 &0 0 10 20 n

Z[mim] £[mm]
il fry byliczal —0— Maasuremants —8— fnalyfizal —o— Mgasuremenis

Deviation from Isotropy in HSL
Error (4, 3), f = 900 MHz

Error [dB]

W1 00060 W-0.83-060 W-060-040 W-040-0230 W-0.30-0,00

Ootd-t2n WO20-040 B040-060 2 BOR-CA0 WO B0 00

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=1)

Certificate Mo: ET3-1644_MNowda Fage 10 11
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Author Data

Dates of Test

Andrew Becker Mar 15 — Apr 26, 2010

Test Report No

RTS-2341-1004-61

FCC ID:

IC ID:

L6ARCW40GW | 2503A-RCW40GW

ET3IDVE SN:1644

Other Probe Parameters

November 11, 2009

Sensor Arrangement Triangular
Connector Angle () Not applicable
Mechanical Surface Delecton Mode enabled
Optical Surface Detection Mode enabled
Probe Cwverall Length 337 mm
Prabe Body Diarmeter 10 mm
Tip Lemgth 10 mm
Tip Diameter E.B mim
Prabe Tip to Sensor X Calibratsen Paint 2.7 mm
Probe Tip lo Sensor ¥ Calibration Paint 2.7 mm
Prabe Tip to Sensor £ Calibration Point 2.7 mm
Recormmendad Measurement Distance from Surface 4 mm

Cartificate Mo: ETI-1644_Mowld Page 11 of 11
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Calibration Laboratory of ﬁ‘"@"’a
Schmid & Partner )

Engineering AG %‘ ==
Zoughaussirasso 43, B004 Zurich, Switzerland RN

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

Acereditation No.: SCS 108

Sehwelzerise ber Halibrierdienst
Sarvice suisse d'étalonnage
Bervizio svizzero di taratura
Swins Calibration Service

cient  RTS (RIM Testing Services) Gentificate No: ES3-3225_Dec09
ICALIBRATION CERTIFICATE
Cibjct ES3DV3 - SN:3225

i Callbration procedure(s)

Calibration date

Calibralion Equipment used

Primary Standards

Pawear meter E44198
Power sensor E44128
Fawer sensar E44128,
Referanca 3 d8 Allenusior
Reference 20 dB Attenuator
Referenos 30 dB Attenuaior
Referenca Probe ES3I0NZ
DAE4

RF generatar HP 86480
Metwark Anakyzer HF BTS53E

Cabbralsd by:

Approved by

| This calibraticn cartificate sltall not be reproduced except in f FLII wnh::utmnmn 1n approval of the laboratary.

| Secondary Slandards

QA CAL-01.v6, QA CAL-23.v3 and QA CAL-25.v2
Calibration procedure fur mmm E—'i'luld probu

Dacamber 11,2009 . b AT

This calibration certsficaie documents the traceabildy to national standards, which reakze the physical units of measurernents (Sl).
The measurements and the uncertamties wilh confidence probability are given an the fallowing papes and are part of the cerificate

(MATE critical for calibration)

e Cal Date (CentficalaMo)
GBE41253874 1-Apr-08 (Mo 217-01030)
MY414895277 1-Apr-05 (Mo 217-01030)
WY41458087 1=Apr-08 (Mo 217-01030)

SN S5054d (30 I-hrar-09 (Mo, 217-01026)

5M: 55086 (200) 31-Mar-08 (No. 217-01028)

SN 55129 (20b) I Mar-08 (Mo, 217-01027)

Sk 3013 2-Jan-09 (Ma. ES3-3013_Janda)
SN BED 28-Sep-09 (Ma. DAEL-E60_Sepdd)

_|IDo# _ Check Date {in house)
l]S.lE-d-!‘LHH?W s ﬁ.l.q -89 {in house d'l:rk {!n:.l-{lﬂ:l
US3T 380585 18-Cet-01 {in house check Ocl08)
Mame Function
Clacdio Loublar taboratary Tachnician
Kalja Pokouic Technical Manager

Certificate Mo ES3-3225_Decld

Page 1 of 11

5

Al calibrations have bean conducled in the closed labaratary taclly: environment lemperature (22 £ 3)'C and humidity < 70%.

Stheduled Calibration
Apr-10
Apr-110
Apr-10
Mar-10
Mar-10
Mar-10
Jan-10
Sep-10

Echadulad Check
In house chock: Ocl-11
In house check: Oclid

Issuad: Decembar 11, 2006

—
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Calibration Lﬂbﬂrﬂtﬂw of q‘*':“':il,:fr':""? Schweizerischer Kalibrinrdi
_ S et rischer Kalibrierdienst
Schmid & Partner R Service aulsse détalonnage
Engineering AG w e Senvizio svizzero di taratura
Zoughausstrazse 43, B004 Zurich, Switzerland s 4’??"':&?} Swiss Calibration Service
Accredited by the Swiss Acoreditalion Sendoe (SAS) Accreditation Ne.: SCS 108
The Swiss Accredilation Service s one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
Glossary:
TSL fissue simulating liquid
NORMxy.z sensitivity in free space
ConvlF sensitivity in TSL / NORMz,y.z
ocp diode compression paint
CF crast facltor (1iduty_cyele) of the RF signal
A B C madulation dependaent inearization paramatars
Polarization o ip rotation around probe axis
Polarzation 4 ratation around an axis thal s in the plana normal o probe axls (al measuramant center),

i.2., & =0is 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 Speafic
Ahszorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques®, December 2003

b) IEC B2209-1, “Procedure to measure the Specific Abserption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency rangs of 300 MHz to 3 GHz)", February 2005

Muthn-ds Applied and Interpretation of Parameters:
NORMy y.z: Assessed for E-field polarzation & = 0 (f = 300 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx.y,z are anly intermediate values. i.e., the uncertainties of NORMx_y.z does not effect the E*-field
uncertainly inside TSL (see below ConmF).

- NORMfﬁx,y,z = NDRMI.F,Z * P"‘&Q‘Uﬂﬂfv‘y’_mmﬁﬂ {see Fraguency Response Charl). This lineanzation is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncestainty of ConvF.

s  [DCPx y.z DCP are numerical inearization parameters assessed based on the dala of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequancy nor madia.

o Axyz BxyZ Cry2 VRxy.z A B, Care numerical lingarization paramelers assessed based on the data of
pawer sweep for specific modulation signal. The parameters do nal depend on frequency nor media, VR is the
maximum calibration range expressed in RMS voltage across the diode

s  ComvF and Boundary Effect Farameters. Assessed in flat phantom using E-field {or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parametars applied for
boundary compensation {alpha, depth) of which typical uncertainty values are given. These parameters are
uged in DASY4 software lo improve probe accuracy close to the boundary, The sensitivity in T5L corresponds
to NORMyx, .7 * CanvF whereby the uncertainty corresponds fo that given for ComvF. A frequency dependent
CamvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz.

»  Spherical isotropy (3D deviation from isciropy): in a fleld of low gradients realized using a flat phantom
exposed by a pateh antenna,

«  Sensor Offset The sensor offset corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). Mo tolerance required.

Certificate No: ES53-3225 _Dec08 Page 2 of 11
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IC ID:

Author Data

Dates of Test Test Report No

Andrew Becker Mar 15 — Apr 26, 2010 | RTS-2341-1004-61

FCC ID:

L6ARCW40GW | 2503A-RCW40GW

ES3DV3 SN:3225

December 11, 2008

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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Author Data Dates of Test Test Report No FCC ID: IC ID:

Andrew Becker Mar 15 — Apr 26, 2010 | RTS-2341-1004-61 | LBARCW40GW | 2503A-RCW40GW

ES3DV3 SN:3225 December 11, 2009

DASY - Parameters of Probe: ES3DV3 SN:3225

Basic Calibration Parameters
| Sensor X | Sensor Y | Sensor Z |Une (k=2)

Norm (uVi(vim)y* 126 | 122 | 132 |s100%
|DDF" {mv)® 92.3 04,8 92,7

Modulation Calibration Parameters

[1]]a] Communication System Mame PAR I A B c VR Unc® |
: | 48 | dBuy | _my fl=2) |
10000 cw 0.00 x| 0.00 0.00 1.00f 3000 £1.5% |
v o 0.00 000 100 3000
£ I 0.00 0.00 1.000 3000

IThe reported uncertainty of measurement is staled 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 urcerainties of Marmi, ¥ 2 do rat affedt the B field uncetanty insde TSL (soe Pages & and 6}

* Mumerical linearization parameter: uncerlanly not required
B Uncartainty is detarmined usang the maximum dewaton from linear response apphing recalangular distibution and is axpressed for the squane of the field value

Certificate Mo: ES3-3225_Dec09 Page 4 of 11
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Serwces SAR Report

Author Data
Andrew Becker

Dates of Test

Mar 15 — Apr 26, 2010

Test Report No

RTS-2341-1004-61

FCC ID:

L6ARCW40GW

IC ID:

2503A-RCW40GW

ES3DV3 5N:3225

DASY - Parameters of Probe: ES3DV3 SN:3225

Calibration Parameter Determined in Head Tissue Simulating Media

December 11, 2009

f[MHz] Validity [MHz]° __ Permittivity  Conductivity ConvF X ConvF Y ConwF Z Alpha __ Depth Unc (k=2)
800 + 507+ 100 41545% 0.97 2 5% 6.12 B.12 8.12 0.99 107 £11.0%
1810 £ 507+ 100 40.0 + 5% 1.40 £ 5% 514 5.14 514 0.46 160 +11.0%
1950 =50/ 100 40.0 % 5% 1.40 £ 5% 496 496 4,95 0.47 157 £11.0%
2450 + 50/ 100 39.2 4 5% 1.80 + 5% 453 453 453 0.41 189 £11.0%

% The veligity of = 100 MHz only appics for DASY w4 4 and higher [see Page 2Z). The uncertainty is the RSS of the ConsF uncertainty 2l calibraton frequency

ardd T uncartainty for the indicaled frequency band

Cerificate No: E53-3225 Decig

Page 5 of 11
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Page

Author Data
Andrew Becker

Dates of Test

Mar 15 — Apr 26, 2010

Test Report No

RTS-2341-1004-61

FCC ID:

L6ARCW40GW

IC ID:

2503A-RCW40GW

ES3DV3 8N:3225

DASY - Parameters of Probe: ES3DV3 SN:3225

Calibration Parameter Determined in Body Tissue Simulating Media

December 11, 20

£ [MHz] Validity MHz]® _ Permittivity  Conductivity ComvF X ComvFY  ConvF Z Alpha _ Depth Unc jk=2
gan + 50/ 100 55.0 4 5% 1.05 £ 5% 587 587 567 0.98 142 =11.0%
1810 + 507+ 100 53.3 % 5% 152 + 5% 4,00 4.0 4.90 0.35 2.07 £11.0%
1950 + 501+ 100 53.3 1 5% 1.52 2 5% 4.83 4,83 483 0.32 245 £11.0%
2450 + 507+ 100 2.7 +5% 1.05 % 5% 4.32 432 432 0.74 1.27 £11.0%

© The validity of £ 100 MHz only applies for DASY vd 4 and higher (see Page 7] The uncertainty is the RSS of the ConvF uncertsinty & calibration fregquency

ard the uncertainly for the indicaled lrequency band.

Cedificabe No- ES3-3225_Dec0d
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Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 15 — Apr 26, 2010 | RTS-2341-1004-61 L6ARCW40GW | 2503A-RCW40GW

ES3DV3 SN:3225

Frequency Response of E-Field

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

Frequency response (normalized)
=

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

Certificale No: ES3-32256 Decld

S0

1000 1500
1 [MHz]

—8—TEM

Page 7 of 11

2000

—a—R22

2500

December 11, 2009

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services

Copyright 2005-2010, RIM Testing Services, a division of Research In Motion Limited




! = ’
B

Testing
Services®

Document

Page

Appendix D for the BlackBerry® Smartphone Model RCW41GW | 20(41)

SAR Report

IC ID:

Author Data
Andrew Becker

Dates of Test

Mar 15 — Apr 26, 2010

Test Report No

RTS-2341-1004-61

FCC ID:

L6ARCW40GW | 2503A-RCW40GW

ES3DV3 5N:3225

Receiving Pattern (¢), 3 = 0°

| f = 600 MHz, TEM ifi110EXX

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

Cartificate Mo: ES3-3226 Decli

Page B of 11

f = 1800 MHz, WG R22

December 11, 2009

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
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Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 15 — Apr 26, 2010 | RTS-2341-1004-61 [L6ARCWA40GW |2503A-RCW40GW
ES3DV3 SN:3225 December 11, 2009

Dynamic Range f(SAR;.q4)
(Waveguide R22, f = 1800 MHz)

1EHDE |

1.E+05 |

1 E+D4

Input Signal [x¥]
T
3

1.E+02 i
|
|
| 1B |
{
.I 1.E+C0 " 1 LA
0.0001 0.001 om 0.1 1 10 100
i BAR [mWiem]
I | —— rat companeated —— Compeneated I

10 100 |

01
SAR [mWicm

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

Cartificate No: ES3-3225 Decd Fage 9 of 11
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Author Data
Andrew Becker

Dates of Test

Mar 15 — Apr 26, 2010

Test Report No

RTS-2341-1004-61

FCC ID: IC ID:

L6ARCW40GW | 2503A-RCW40GW

ES3DV3 SN:3225

December 11, 2009

Conversion Factor Assessment

f= 1810 MHz, WGLS R22 {head)

f = 900 MHz, WGLS R9 (head)

| —— Anawytical

|
—o—Maasurements |

L]
w
[=]

[
=]
[=]

=
m
=

-
=
=1

SAR[mWIem'] | W

[=T
==
& ——

0 20
Z[mm]

| pnattical

30.0 - ! |

an 40

1
== easunamernis.

Cartificale Mo: ES3-3225_Decld

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

=3 Y= =] d
ﬂmahﬂthgg;
Error [dB]

e =1=]

Weioo-nfn W-DE-0ED W-OS-040 W-OA0-020 II-EI?!'.'I-I}I}Ol

o000 EL2040  B040-080  BO80ED II}BD1{'1]:

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

Page 10 af 11
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Serwces SAR Report

Author Data

Dates of Test

Andrew Becker Mar 15 — Apr 26, 2010

Test Report No

RTS-2341-1004-61

FCC ID:

IC ID:

L6ARCW40GW | 2503A-RCW40GW

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 Owerall Length 337 mm|
Probe Body Diameter 10 mim
Tip Length 10 mm
Tip Diameter 4.0 mm
Probe Tip to Sensor X Calibration Point 2 mm
Probe Tip to Sensor Y Calibraton Point 2 mm
Probe Tip to Sensor Z Calibration Point 2 mm
Recommendead Measurement Distance from Surface 3 mm

Celificate Mo E53-3225_Dec0g Page 11 0f 11
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Author Data Dates of Test Test Report No FCC ID: ICID:
Andrew Becker Mar 15 — Apr 26, 2010 | RTS-2341-1004-61 [L6ARCWA40GW |2503A-RCW40GW

Calibration Laboratory of S, Schwalzerischer Kalibrierdienst

Schmid & Partner % Service sulsse d'étalonnage
Engineering AG it Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzariand ANy Swiss Calibration Service

otk

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Calibration date:

Condition of the calibrated item

Thig calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probabilly are given on the fallowing pages and are part of the cartificate.

Al cailbrations have been conducted in the closed laboratory facility: environment temperature (22 = 3)*C and humidity < 70%.

Calibration Equipment used (MATE crilical for calibration)

Primary Standands D# Cal Date (Cersficate No.) Scheduled C
Power meter EPM-442A GBIT4E0T04 08-0ct-08 (Mo, 217-00898) Oc1-09
Power sensor HP B481A usSI7T2eeTe: 08-Oct-08 (No. 217-00898) Oa-00
Reference 20 d8 Asenuator SN- 5085 {20g) 07-Jui-08 (No. 217-00864) Jui08
Type-N mismatch combination SN: 5047.2 / 08327 01-24-08 (No. 217-D0867) Jut-08
Reference Probe ES30V2 SN 3025 28-Ape-08 (No. ES3-3025_AprCE) Ape-09
DAE4 SN 60 14-Mar-08 (No. DAE4-601_Mar(8) Mar-09

ary Standards D= Checx Date {in house] Schaculed Check
Power sensor HP B481A MY41082317 18-0ct-02 (in housa check Oct-07) In house checkc Oct-08
RF generator R&S SMT-06 100005 4-Aug-89 (in house check Oci-07) In house check: Oct-09
Network Analyzer HP B753E US37I00585 54208  18-Oct-01 (in house check Oct-08) In bouse check: Oct-02
Cakbrated by:
Approved by

Issuexct: January 7, 2008

Thie callbration certificate shall not bs reproduced sxeept in full without written oval of the laboratory.

Certificate No: DB35V2-445_Jan09 Page 10f 6
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Author Data
Andrew Becker

Dates of Test Test Report No

Mar 15 — Apr 26, 2010 | RTS-2341-1004-61

FCC ID:

L6ARCW40GW

IC ID:

2503A-RCW40GW

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzeriand

Accredited by the Swiss Accreditaion Servica (SAS)

The Swiss Accreditation Service is ona of the signatories to tha EA
Multilstaral Agreament for the recegnition 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 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

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.

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 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.

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: D835V2-446_Jan0D9 Page 2 of 6
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Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 15 — Apr 26, 2010 | RTS-2341-1004-61 [L6ARCWA40GW |2503A-RCW40GW

Measurement Conditions
DASY system configuration. as far as not given on page 1.
DASY Version DASYS V5.0
Extrapolation Advanced Exirapolafion
Phantom Modular Flal Phantom V4.9
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz2 =5mm
Frequency 835 MHz £ 1 MHz
Head TSL parameters
The following parameiers and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parametars 20°C 415 0.90 mhoim
Measured Head TSL parameters (220+202)"C 41326% 091 mhom+63%
Head TSL temperature during test (21.5£0.2)°C s wiis
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition

SAR measured

250 mW input power

240mWig

SAR normalized

normalized to 1W

9860mWig

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 measuraed 250 mW input power 158 mWig
SAR nomalized normalized to 1TW 6.32mWl/g

SAR for nominal Head TSL parameters '

nomalized to TW

6.27 mW ig £ 16.5 % (k=

2)

' Correction to neminal TSL parameters according to d), chapter “SAR Sensitivities”

Certificate No: DB3SVZ-446_Jan09
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Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 15 — Apr 26, 2010 | RTS-2341-1004-61 [L6ARCWA40GW |2503A-RCW40GW
Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 4880-69 01
Retumn Loss -233dB

General Antenna Parameters and Design

Electrical Dalay (one direction) [ 1.385ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circulted for DC-signals.

No excessive force must be applied lo the dipole arms, because they might bend or the soldered connections near the
feadpoint 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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Serwcesw SAR Report

Author Data
Andrew Becker

Dates of Test Test Report No FCC ID: IC ID:

Mar 15 — Apr 26, 2010 | RTS-2341-1004-61 | L6ARCW40GW | 2503A-RCW40GW

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: = 835 MHz; ¢ = 0.91 mho/m; g =41.1: p=1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY' S (IEEE/TEC)

DASYS5 Configuration:
s Probe: ES3DV2 - SN3025; ConvF(5.97, 5.97, 5.97); Calibrated: 28.04.2008
e Sensor-Surface: 3.4mm (Mechanical Surface Detection)
s Electronics: DAES Sn6l1: Calibrated: 14.03.2008
+  Phantom: Flat Phantom 4.9L; Type: QDO0OOP49AA: 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: Mcasurement grid: dx=5mm,
dy=5mm, 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

0dB=2.T7mWig

Certificate No: D835V2-446_Jan09 Page 5 of &
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Andrew Becker Mar 15 — Apr 26, 2010 | RTS-2341-1004-61 | LBARCW40GW | 2503A-RCW40GW

Impedance Measurement Plot for Head TSL

S Jan ZEBS 18312131
- - 2 o

O=
B A~ 3\
—;{ -
1
CH2 S11  L08 S dB/REF -0 @ L-220286 SE 535000 898 NHz
_—_‘_‘—\\‘-ﬁx 1 /"/’,_— CHZ2 Markers
4 + ."»‘__ ¢ 4 " 4 : 2-14.700 4B
Cor A 200,080 MHz
A 4 s =
b K
LYY rd e
frvs K /
16~ 1 I ]
T I R 7
¥
T.eFa e it -
Certificats No: DB3SV2-446_Jan02 Page 6 of 6
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Author Data Dates of Test Test Report No FCC ID: ICID:

Andrew Becker Mar 15 — Apr 26, 2010 | RTS-2341-1004-61 | L6ARCW40GW | 2503A-RCW40GW

Calibration Laboratory of § Schwemarischor Kalibrisrdienut
Schmid & Partner G Service suissa Cmsionnsge

Engineering AG Servizghe svizEero o tarmturs
Zeughausstrasss 43, 5004 Zunch, Swittariang S Suwies Catiwation Service
Aztredied by the Sweit ACcredilanion Sereice {SAS] Accraditation No.: SCS 108

Tha Swizs Accreditation Service in one of the Kghatorss 1o the EA
Mubtitatsrsl Agrasmant for ha recognmon of calibration certificates

co WDV ORIV

Otjoct R e e a7 s TR SRS T S
Calipration procecureis)
Cattranon cate. AP ORIt RS s s - D,

Congnon of me cavoes e WYTOMEBNERE. T U s IFRET e o

Thes cabbraton certficate dooumenia Pe Facesbity o nadond SRNCGETE winch rease T PhyEcal urtt of messerements (51
The massrmmenis 30 T unoprmnies wih oefideror Crocabity sre given on the iollowing cages and ane part of e centficass

Al caltratons have boen conducted in the ciosed aboratory teclity: snvironment lerpersture (22 & X1'C and humicity < T0%.

Calibraton Equpment wsed [MATE critcsi for cadbration)

Primary Standands iDs Cat Cte (Castrated by, Cerificate No.} Scheduled Calioration
Pawer mater EPM-4424 GEIT4BOTO04 CB-Oct-08 (No. 217-00888) D02

Powar sensor HP 84814 uUSITIeRTED D0 (o 21 T-(0BSE) Qci-09

Raterance 20 dB Asenuatar S BOBE [205) 01-Jui-08 (No. 217-DUSE4) -

Typa-N mismaich combinaton SN 50472/ DBIIT 07-Jui-08 (Mo 21T-0084T) g

Raferance Probe ES30V2 5N. 3025 JB-Apr-08 (Mo, ES3-3025_AprD8) Apr 05

DAES Sk B S-hanr-08 (Mo DAE&-BED1_MssDH) Mar-DF

Secondacy Standards iBe ek Dt (i house} Scheduled Chech
Possr pnsor HP 54314 Y ayoRIIT 18000 (i himuse chack Cet-07) n mousa checic Qo8
FF generaor RAS SWIT-06 000 ARy 35 [ house check Oa-0T) in s checs Oc-09
Meatwors Anahzes WP STIZE USITIS0SES B0 180001 (im Powse check Oce-08) i house check: D09

tame Function Sgratum

This callbration certificais shall nat be reproduced exoept in full withouwt wrillen spproval of the (abaratory.

Certificats No: D1900V2-545_JanD9 Page 1006
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Author Data
Andrew Becker

Dates of Test Test Report No FCC ID: IC ID:

Mar 15 — Apr 26, 2010 | RTS-2341-1004-61 | L6ARCW40GW | 2503A-RCW40GW

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zrughaussiranss 43, 3004 Zurich, Switsertand

Errerkiad By T Sy ACTROEon Servioe (hak
Tha Swiss Actreditation Sanvice 5 ons of the signatories o the EL
Muitilatersl Agresmant for the recognition of calibiratisn certficales

Glossary: _

TSL trssue simulating liquid
ConvF sensitivity in TSL / NORM x.y.z
N/A not applicable or nol measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, "IEEE Racommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wirelass
Communications Devices: Measuremant Techniques®, December 2003

b) CENELEC EN 50361, “Basic standard for the measurement of Specific Absorption Rate
ralated to humar exposure to electromagnetic fislds from mobile phones (300 MHz - 3 GHz),
July 2001

¢) Federal Communications Commission Office of Engineering & Technolegy (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 Documantation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

» Measuremeni Conditions: Further details are available from the Validation Report at the end
of the cerificate. All figures stated in the cenificate are valid at the frequency indicated.

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

» Feed Paoint Impedance and Refurn Loss: These parameters are measurad with the dipole
positioned under the liguid filled phantom. The impedance stated is ransformed from the
maasurement at the SMA conneclor (o the feed point. The Retumn Loss ensures low
reflected power. No uncertainty required.

= Elgcirical Delay: Ong-way delay between the SMA conneclor and the antenna fead paint. Mo
uncertainty required.

« SAR measured: SAR measurad 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 1o calculale the
nominal SAR resul.

Cartficale No: D1800V2-545_Jan09 Page 2 of 6
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Author Data
Andrew Becker

Dates of Test

Mar 15 — Apr 26, 2010

Test Report No

RTS-2341-1004-61

FCC ID:

L6ARCW40GW

IC ID:

Measurement Conditions
DASY sysiem configuration. a5 far as nol on page 1
DASY Version DASYS VSO
Extrapolation Advanced Extrapoiabion
Phantom Modidar Flat Pranicm V.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequancy 1800 MHz £ 1 MHz
Head TSL parameters
The fioligwing parametens and calculations wers applied
Temperature Parmittivity Conductivity
Nominal Head TSL paramaters z20'C 40.0 1.40 mihadm
Measured Haad TSL parameters {(220+02)°C J92+6% 1,47 mho/m £ 8 %
Head TSL temperature during test {21.0202)"°C B -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 gj of Head TSL congition
SAR measured 250 mW input power 10ImWig
SAR normalized nomalized o TW 408mWig
SAR for nominal Head TSL paramatars ' nommalized o 1W I9.5mW /g £17.0 % (k=2)
SAR sveraged over 10 em’ (10 g) of Head TSL Condition
SAR measured 250 mW Inpul power L20mWig
SAR normalized normalized fo TW NTmWig
SAR for nominal Hesd TSL paramaters ' normalized o 1W 208 mW /g £ 16.5 % (k=2)

' Comection o nominal TSL paremeters according fo d), chapler "SAR Sensithvities”

Centificato No. D1000V2-545_ien09

Page 3of8
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FCCID: IC ID:

Author Data
Andrew Becker

Dates of Test

Mar 15 — Apr 26, 2010

Test Report No

RTS-2341-1004-61

L6ARCW40GW

2503A-RCW40GW

Apperidin
Antenna Parameters with Head TSL

BElectrical Deday {one direction)

Impedance, fransformed o feed point HLe0+180
Raturn Loss - 3.4 dB8
General Antenna Parameters and Design
-[ 1.187 ns

Adter kong tenm uSe with 100W radiated power. only & slight warming of the dipols near the feedpoint can be measursd

The dipoie i made of standard semingsd coaal cable The center conducior of the feeding line i3 drectly connecied 1o the
second am of the dipole. The antenna is thersfore shori-circulted for DC-signals.
No excestive force must be applied o the dipole ams. because they might bend or the soidered connections near the

fendpoint may be damaged

Additional EUT Data

Manufactured by

SPEAG

Manufaciured an

Novamber 15, 2001

Certificate hoc DYS0OVZ-548  tandie

Fage 4 of &
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SAR Report

Author Data
Andrew Becker

Dates of Test

Test Report No

FCC ID:

L6ARCW40GW

ICID:

2503A-RCW40GW

Mar 15 — Apr 26, 2010 | RTS-2341-1004-61

DASYS Validation Report for Head TSL

Date/Time: 06.01.2009 13:17-58

Test Laboratory: SPEAG, Zurich, Switzerland
DUT; Dipole 1900 MHz; Type: D1900V2; Serial: D190V - SN:545
Communication System: CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medmm: HSL U0 BB
Medium parameters used: f= 1900 MHz, o = | 47 mhom: g, = 39.4; p= 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC)
DASY'S Configuration:

s Probe ESVDVI - SNM25 ConvF(4.9, 4.9, 4 9% Calibrated: 25,04 2008

o Semmor-Surface: 3 4mm (Mechanical Surfsce Detection)

®  Flectromcs: DAE4 So60]; Calibrmed: |4.03 2008

& Phuntom: Flat Phantom: 5.0 (from); Type: QDOO0PSOAA; Serial: 1001

®  Messurement SW: DASYS, V3.0 Build 120; SEMCAD X Veson 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/gz: SAR{10 g) — 529 mW/g

Maximum value of SAR (measured) = 12 mWig

b4

048 = 12mWg

Centificale Moo D1800V2-545_Jan09 Page 50l 6
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IC ID:

Author Data
Andrew Becker

Dates of Test Test Report No FCC ID:

Mar 15 — Apr 26, 2010 | RTS-2341-1004-61 | L6ARCW40GW | 2503A-RCW40GW

Impadance Measurament Plot for Head TSL

§ Jan ITERT 10:0RiEE

F-34, 487 B 1 58000 B9 M

CHZ Mark ars

B -

—
i — 1i=14, 389 4
- - LEIBaN GHz

Cartificate Na: D1800v2-545_lan{1g Page 6ol 6
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Serwcesm SAR Report

Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 15 — Apr 26, 2010 | RTS-2341-1004-61 [L6ARCWA40GW |2503A-RCW40GW
Calibration Laboratory of h,q“*'\"\"%/'i':ﬁ Schweizerischer Kallbeierdienst
Schmid & Partner ;ﬁ% Service suisse d'étalonnage
Errglneenng AG Tt Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzarland E ,ﬂﬂ\f Swiss Calibration Sarvice
Accreditad by the Swiss Accraditation Senice (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreemant for the recognition of calibration certificales

1 Lt

cient  RTS{RIM i

Object

Calibwation procedure(s)

Calibration date:

This callbration certdicate documents the treceatdity to national standards, which realize the physicel units of measurements. (S1).
The measuramaents and the uncaraintias with confidence probabity ara given on the following pages and ara part of the cardicate

All cakbrations have besn conductad in the closad laboratony facility: ervironment temperabure (22 + 3)°C and humidity = 70%,.

Calibration Eguipmant used (MATE critical for calibraton)

Primary Standards D # Cal Date (Contificate Mo} Scheduad Calibration

Power mater EPM-8424 GEIT4B0T04 05-0et-09 (Mo, 21 7-01086) Oet-10

Power sansor HP BAE1A UB3TR0aTRS 08-0ct-09 (Mo, 241 7-01 086} Gict-10

Raferance 20 d& Attenuator SM 5088 (200) 51-Mar-09 (No. 217-01025) Mar-10

Type-M mismatch combmaton SN 5047 2 S DE32T 31-har-0d (No. 217-01029) Mar-10

Reference Probe ES30VE Sh- 3205 2-Jum-08 (Mo, ES3-3205_Jen0d) du-10

DAE4 BN 801 O7-Mar-0% (Mo, DAE4-801_Mar() Mar-10

Secondary Standards 0w ) Chiesch Dabe (# hougs) - Sechwduled Check

Prwer sensor HP BAB1A MY 41082317 18-Cct-02 (in howse check Oct-08) In hease check: Oct-11

AF ganarator RES SMT-06 100005 4-Aug-9% (in howse check Oct09) In heasse check; Ocl-11

Metwork Anakjzer HF B753E UIS3TRR0GRE 54306 1E-Det-01 fin hoaa chieck Oct-09) In heagsiy check: Oel-10
Mame Funiction Signature

Calibrated by . - i " "

lasued: November 16, 2005

This calibration ceificate shall not be reproduced axcapt in full withoul wiithen approval of 1he |aboeatony

Certificate No: D450V 2-T47_MNov0a Page 1 of &
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Serwces SAR Report

Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 15 — Apr 26, 2010 | RTS-2341-1004-61 [L6ARCWA40GW |2503A-RCW40GW
Calibration Laboratory of 5“"’&""’3} Schweizerischer Kalibrierdienst
Schmid & Partner 2 Service suisse diétatonnage
Engineering AG Tt Servizio svizzero di taratura
Zeughauseirasse 43, B0 Zurich, Switzerkand ?gr,lﬁmy Swiss Calibration Service
Accradiled by Ihe Swiss Accradiation Senice (SAS) Accreditation do.: SCS 108

The Swiss Accreditation Service s one of the signatories to the EA
Multilateral Agreamant far the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

CaonvF sensitivity in TSL / NORM x.y.z
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE 5td 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 Maobile 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.

s Antenna Parameters with T5L: 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 parametars 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 Returmn Loss ensures low
reflected power. No uncertainty required.

= Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncerainty 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
connectar,

s SAHR for nominal TSL paramelars: The maasured TSL parameters ara used to calculate the
nominal SAR result.

Cartificate Mo: D2450V2-747_Now)d Page 2 ol 6

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
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Serwcesw SAR Report
Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 15 — Apr 26, 2010 | RTS-2341-1004-61 [L6ARCWA40GW |2503A-RCW40GW
Measurement Conditions
DASY system conliguration, as far as not given on page 1.
DASY Version DASYS V52
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V4.9
l_{‘.llitant:a Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Fraquency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calcuiations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 302 1.80 mha‘m
Measured Head TSL parameters (22.0+0.2)°C 391 +6% 1.78 mho'im £ 6 %
Head TSL lemperature during test (213 £0.2)"C —_ —
SAR result with Head TSL
SAR averaged over 1 em” {1 g) of Head TSL Condition
SAR measured 250 mW input power 133mW g
SAR normalized normalized 1o 1W 532mW /g

SAR for nominal Head TSL paramelars

normalized 1o 1W

53.4 mW /g £ 17.0 % (k=2)

SAR averaged over 10 em’ (10 g) of Head TSL congditicn
EAFI measured 250 mW input power B23mW /g
SAR normalized nomalized ta 1TW 249mW /g
SAR for nominal Head TSL parameters normalized to 1TW 24.9 mW /g £ 16.5 % (k=2)

Certificale Mo: D2450V2-T47_MNowdd

Page 3 of B
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Serwces SAR Report

Author Data Dates of Test Test Report No FCC ID: IC ID:

Andrew Becker Mar 15 — Apr 26, 2010 | RTS-2341-1004-61 | L6ARCW40GW | 2503A-RCW40GW

Appendix
Antenna Parameters with Head TSL

Impedanca, ransformed 1o feed point 5190+ 090
Reatum Loss -33.9d4B

General Antenna Parameters and Design

Electrical Delay {one direction) 1.161 ng

Affer long lerm use with 100W radiated power, only a slight warming of the dipole near the feedpaint can be measured.

The dipole is made of standard seminigid coaxial cable. The center conductor of the feeding line is direcily connected 1o the
second arm of the dipole, The antenna is therefore short-circuited for DC-signals.

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

Additional EUT Data

Manufactured by SPEAG
Marufactured on December 01, 2003
Certificate No: D3450V2-747_Mov0d Pane 4 of &
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Andrew Becker Mar 15 — Apr 26, 2010 | RTS-2341-1004-61 [L6ARCWA40GW |2503A-RCW40GW

DASYS5 Validation Report for Head TSL

Dane/Time: 11112009 15:04:10
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:747

Communication System: CW: Frequency: 2450 MHe: Duty Cycle: 1:1

Medium: HSL U1 BB

Medium parameters used: T = 2450 MHz; o = 1.79 mho/m; £ = 39.2: p = [0 kg.l'm
FPhantom section: Flat Section

Measurement Standard: DASY S (IEEE/NEC/ANST Ca3.19-2007)

DASY S Configuration:

o Probe: ES3DV3E - SNAIXNE: ConvFid,53, 4,53, 4.53); Calibrated: 26.06,2009
Sensor-Surface: 3mm {Mechanical Surface Detection)
Electronics: DAE4 Sn601; Calibrated: 07032009
Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Serial: 1001
Measurement SW: DASYS, V3.2 Build 157; SEMCAD X Version [4.0 Build 57

- - - -

Head/d=10mm, Pin=250 mW, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) (7x7x7 W/ Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 1013 Vim; Power Drift = (0.067 dB

Peak SAR (extrapolated) = 27 Wike

SAR(1 g) = 13.3 mW/g; SAR(T0 g) = 6.23 mW/g

Maximum value of SAR (measured) = [7.1 mWig

M ]
|
|
|

20

2%

0dB=17.1mW/g

Cerilicate Mo: D2450V2-747_Mow(d Paga 5l 6
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Author Data Dates of Test Test Report No FCC ID: IC ID:

Andrew Becker Mar 15 — Apr 26, 2010 | RTS-2341-1004-61 | L6ARCW40GW | 2503A-RCW40GW

Impedance Measurement Plot for Head TSL
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