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Schmid & Partrier
Engineering AG

Zeughaussirasse 43, B4 Zurich, Switzoriand

Apgredtad by the Swiss Accraditation Sencs [SAE)
The Swiss Acoreditation Service is one of the signatories 1o the EA
Multilateral Agreament Rar the recognition of calibration cortificates

Cliart

RTS (RIM Testing Services)

tation Mo, SCS 108

Schweinerischer Kalibrierdienst
Servica suisss dalalonnags
Servizio svizzoro di taratura
Swisa Calibration Service

Certncats Ne: ES3-3225_Dec0d

Cibjact

i Calbration procedune|s)

Calibraton dale:

CALIBRATION CERTIFICATE

R

ES30V3 - SN:3225

QA CAL-01.v6, QA CAL-23.v3 and (1A CAL-25.v2
Calibration mmdmﬁrwmﬁmm

Fer

Dacember 11, 2009

Calibratian Equipment ussd (METE critical for calbeaton)

This caliration certificale documents fhe raceabilty b national standards. which realize the physical units of measurements (51}
The megsuremenits and (ke urcersinties wilh confidence probabifty am given of e following pages and are part of the carffcats.

All calibralions have bean conducied in e dosed lbomabory Rty errdronmaent Bmpersiure (22 1 3170 and bumidily < T0%.

| This caligration

rtificate snall ned be reprod

d wxgapd i Tull withddl written apgeaval of e laBarasory

Iaued. Decamber 11, 2008

Frimary Standards _ _|oe Cal Date (Certificale M) Scheduled Calibration B

P migler E44.158 CB41252874 -Api08 (Mo 217-010300) Apr-10

Proraer sensar E44124 M4 1495277 1-Apr-08 (Mo 217-01030) Apr-10

Fowar sensor E&4124 M4 1498087 1-Apr-08 (Mo 217-01030) Apr-10

Raferance 3 dB Alsnusior Sh: 55054 {Ic) 31-Mar-08 {No. 217-01026) Mar- 10

Reference 70 48 Atlenuaio &M 55086 {I0h) 3-Mar-08 (Mo, 217-09028) Iar-10

Reference 30 dB Atlenualtor SM: 35126 (10k) 3-Mar-08 (Mo, 217-01027) Motz 103

Raference Probe ES30VE &M 3013 2-Jan-09 (Mo, ES3-MHH3_Jan9) Jan-10

OAE4 SH: 850 20.82p-00 (No. DAELS50_Sapla) Sap-10

Sapandary Standands 10 # Check Qale {in house) Schaduled Check

RF genaralor HP BE48C IS4 21801 700 d-Aug-90 (n fiouts check Oct-08) I howse check: Cot-11

Natwork Analyzer HF BT43E US3TF00585 18-0ct-01 {in house check Duf-08) Ir houes check: Oet1d
Mame Function

Calibrated by: Claudio Loubiar Laboratory Tachniclan

Approved by: Kaf Pokowic Technical Managar

Cerificate Mo: ES3-1225_Decf
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Calibration Laboratory of

§ Schwaizeritchor Kalibrierds

Schmid & Fﬂl’fl’lEl’ Sarvice suisse déalonnage
Enginearing AG C sarvisio aviezsro di tarstura

Zeughaussirasss 43, 8004 Zurich, Switzerland 5 Swiss Calibration Service

Accrediied by the Swiss Accreditation Service [SAS) Accreditaiion No.: SCS 108

The Swiss Accreditation Service is one of the signatories lo the EA

MajlEilataral Ag I for tha 4 af calibration certificatns

Glossary:

TSL tssue simutating hgud

MNORM.y,z sansitivity in free space

ConwfF sansitivity in TSL { NORMz .2

DCP diode compression poind

CF crest factor (1fduty_cyele) of the RF signal

A B C modulation dependeant linearcabon paramebars

Polarization g @ rolation arpund probe axs

Palanzation 5 4 rotation around an axis that is in the plane normal to probe axis (at measurement center),

Le., & =0is normal to probe axis

Calibration is Performed According to the Following Standards:

a} |EEE Std 1528-2003. "IEEE Recommended Praclice for Determining the Peak Spalial-Averaged Specfic
Absorption Rate (SAR) in the Human Head from Wireless Communicalions Devicas: Measurémeant
Techniques”, Decembar 2003

b} IEC 822091, “Procedure to measune the Specific Absarplion Rate (SAR) for hand-held devices used in dose
praximity io the ear (frequency ranga of 300 MHz to 3 GHz)", February 2005

Mumods Applied and Interpretation of Parameters:
MNORMY .27 Assessed for E-field polarization & = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguids),
NEORMx .z are only intermediate values, |.e,, ihe uncertainties of NORM3x .y, does not effect the E*-field
unceftainty Inskde TSL (see below ConviE).

=  NORMAxy z = NORMxy.z * freguancy_respanse (see Fraguancy Respanse Chart). This linearization s

implemeanted in DASY4 software versions later than 4_2. The uncertainty of the frequency response is incleded

in the stated uncenainty of Camd®.

s  DCPxy,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (nd uncertainty regquirad). DCP does not depend on fregquency nar media.

s Ay z Beyz Ceyz VReyz A B Care numerical lingarization parameters assessed based an the data of

power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the

maximum calibration range expressed in RBMS vollage across the dicde

= ConwF and Bowndary Effect Parameters: Assessed in flat phantom using E-field [or Temperature Transfer
Standard for [ < 800 MHz) and inside waveguide using analybical iield distributions based on powser
measuraments for f = B00 MHz. The same satups 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 software to improve probe accuracy close to the boundary, The sensitivity in TSL comesponds
fo NORM:x, y,z * ConvF whereby the uncerfainty corresponds to that given for ConvF. A frequency dependent
CamnvF is used in DASY version 4 4 and higher which allows extending the validity from £ 50 MHz to 2 100
MHz.

«  Sphencal isotropy (30 devialion from isatropy): in a field of low gradients realized using a flat phantom
exposed by a paich antenna.

«  Sansor Offsel: The sensar offsel corresponds o the offsat of virtual measurement centar from the probe tip
{on probe axis). No lolerance requirad.

Codificate No: E53-3225_Decli Page 2 of 11
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ES30DV3 SN:3225

December 11, 2009

Probe ES3DV3

SN:3225

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

Calibrated for DASY Systems

(Mate: non-compatible with DASY2 system!|)
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Dates of Test

March 15 - March 16, 2010

Test Report No

RTS-2474-1003-25

FCC ID:

L6ARCX70UW

ES3DV3 5N:3225

December 11, 2009

DASY - Parameters of Probe: ES3DV3 SN:3225

Basic Calibration Parameters

Senser X | Sensor Y | Sensor Z [Unc (k=2)}

Norm (pVI(Vim})'

1.26 122 132 [+10.1%

0P jmvy"

923 848 927

Modulation Calibration Parameters

uiD Communication System Name PAR A B C VR Unc*®
dB dBuv my (k=2)
10000 cw 0.00 X 000 0.00 1.00] 300.0 1 1.5%
Y 000 0.0 1.00] 300.0
Z .00 0.00 1.00] 3000

The reported uncerainty of measurement is slaled as the standard uncerainty of measurement multiplied
bry the coverage facter k=2, which for & normal distribution corresponds fo & coverage probability of
approximately 95%,

* Tre unceranbes of Momx ¥ 7 do not Aact e F-feld urcansnty insiss TEL (see Pages 5 and &)

? Mumesical §

el T urcEEinty ol necured

" Uncertaimky 15 determined using e maceimoen devaion from inaar responss appiying recatangular deiibuton and B sepresssd for ihe aguans al the feld valug
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ES3DV3 SN:3225

Decamber 11, 2009

DASY - Parameters of Probe: ES3DV3 SN:3225

Calibration Parameter Determined in Head Tissue Simulating Media

1[MHz] Validity [MHz]®  Permittivity  Conductivily ConwFX ConwFY  ConwFZ  Alpha  Depth Une (ke)
B00 + 50/ 100 41.585% 0.97 = 5% £.12 612 B.12 093 1.07 £ 11.0%
1810 + 50!+ 100 400 + 5% 1.40 £ 5% 5.14 514 514 0.45 160 = 11.0%
1950 + 50/ 100 40,0 2 5% 1.40 & 5% 4.6 4,96 4.96 047 157 +11.0%
2450 50!+ 100 W25 1.80 2 5% 453 4.53 453 0.41 1.69 £11.0%

 The validty of + 100 MHz oy appies tor DASY w44 and hightr (sea Page 2|. Tha unceriainty is Ine REE of Fe ConwF unsemanty o cablbeaton fneguancy

and the uncariainty Tor the indicaled Inecusency hand

Canffizate No: ES3-3225_Decld Page & of 11
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Author Data
Andrew Becker

Dates of Test

March 15 - March 16, 2010

Test Report No

RTS-2474-1003-25

FCC ID:

L6ARCX70UW

ES3DV3 8M:3225

December 11, 2009

DASY - Parameters of Probe: ES3DV3 SN:3225

Calibration Paramaeter Determined in Body Tissue Simulating Media

 [MHz] Validity [MHa]® _ Permittivity Conductiviy  ConvF X CorvF ¥ ComF Z Alpha  Depth Une (k=2)
800 2502100 55.0 ¢ 5% 1,05 £ 5% 587 547 597 0% 112 £ 11.0%
1810 £ 50/ + 100 533 +5% 1.52 + 5% 4.80 480 400 0.35 207 +£11.0%
1050 =50/ 100 553 £ 59 1.52 = 5% 483 4.83 483 0. 245 +11.0%
2450 £ 5074100 52.7 £ 5% 1,55+ 5% 4.32 412 412 0.74 127 £ 11.0%

¥ The validty ol + 100 MHz orly anoies for OASY wd.4 and higher (see Page 2. The uncortainty |s he RES of the ConuF uncarainty 1 calbraion Neogusney

and e uncedarly for the ndcaled reguency band
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ES3DV3 SN:3225

Carificate Mo E33-3225_Decld

Frequency response (normalized)

December 11, 2009

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

| |
12 I 1
| |
11 I | | | [
|
|
P R )
1.0 v___.—'—\_-_ - & & _‘_\_-_-"
: |
k]
[
=X} |
1 1
| |
0y |
o8 | .
i [ |
ns . 1
o E00 1000 1800 20040 2500 30040
f [MHz]
—8—TEM ——F322

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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ES3DV3 SN:3225

December 11, 2009

Receiving Pattern (¢), 3 = 0°

f = 600 MHz, TEM ifi110EXX

f = 1800 MHz, WG R22

Uncertainty of Axial lsotropy Assessmant: £ 0.5% (k=2)

Carlificate Mo: ES3-1226_Dec09 Faga B ol 11

—i— 30 Mz
—8— 100 MHz |
—— 500 Mz
—i— 1800 MHz |
—4— 2500 Mz | |
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ES3DV3 SN:3225

Certficaty Mo ES1-3235

December 11, 2009

Input Signal [uV]

Dynamic Range f(SAR;q.q4)
(Waveguide RZ2, f = 1800 MHz)

IR kil 1t

| ‘ H |

‘ |: | i

i {hl .,:I
| 1'% 1 HE]

0001 0.8 0.1 1 10 100
SAR [mWicm®]

=i ok compenialsd

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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ES3DV3 SN:3225 December 11, 2009

Conversion Factor Assessment

f =000 MHz, WGLS RS (haad)

1 T 7 0.0 : T |

Deviation from Isotropy in HSL
Error ($, 8), f = 900 MHz

Error [dE]

"Wt WO WOR-040 BOAR0E B0Z006
'Doneozn  W0040  E0s006) EOSMORD  WOBRTO0 |

Uncertainty of Spherical lsofropy Assessment: * 2.6% [k=2)

Cantificate Mo: ES3-3228_Declt Page 100 11

f= 1810 MHz, WGLS R22 {head)
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ES3DV3 SN:3225

Other Probe Parameters

December 11, 2009

Sensor Arrangerment Triangular|
Connector Angle (°) Mot applicable
Mechanical Surface Detection Mode anabled
Optical Susface Detection Mode dizabled
Prabe Cwverall Length 33T mm
Probe Body Diameter 10 mm
Tip Length 10 mim
Tip iameter 4.0 mm
Probe Tip to Sensor X Calbration Point 2 mm
Probe Tip to Sensor Y Calibration Point 2 mm
Frobe Tip o Sensor 2 Callbration Paolnt 2 mm
Recommeanded Measurement Distance from Surfaca Imm

Cerificate Mo ES2-3225_Decld
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Calibration Laboratory of §  Schweizerischer Kalibrisrdienst
Schmid & Partner ¢ Servico suisss détalonnage
Engineering AG Servizio svizzenn di Laratura

Zeughaussirasse 43, 8004 Zurich, Switzerdand 5  gwiss Calbration Service

Accredited by the Swiss Accredilstion Serdoe (SAS] Accredilation Mo.: SCS 108

The Swiss Accraditation Sarvice is one of the signatories to the EA
Multilateral Agresment far the recognition of calibration certificates

RTS (RIM Testing Services)
|CALIBRAT!OH CERTIFICATE

Client Conificats No: ET3-1644_Nov09

—
Olbject ET3DVE - SN:1644
Calibealion procedure(s) QA CAL-01.v8, QA CAL-23.v3 and QA CAL-25.v2
Calibration pmudmhm E-fiald whm
Calibration date: November 11, 2008

This cafbration certficate docurments the traceability 1o national standards, which reafize the physical units of maasuremans (S0
The massuremants and the uncerainbies with confidanca prababiity ar geven on the fallowing pages and ane par of the certificale.

All calibealions have been conducted in the dosed labarabory Facilty: anvronment lemperature (22 £ 37°C and homiddy < $0%

Calibrabion Equipment used (METE critical for calbration)

Frimary Stardarda ow Ca Date (Cerificats Mo.) Scheduled Calibration

Pawes mabar EL4198 GR41I0AETL 1-fpr-08 (Mo X1T-01030) Apr-10

Pawer sensor E44124 MY41495277 1-Apr-08 (Mo M T-01030) Apr-10

Power sensor E44 124 MY 41408057 1-dgr-00 (Mo 21 7-01030) Ape-10

Feferenca 3 dB Atenualor SN 55054 {3c) 31 -Mtar-09 (No. 217-010236) Mar:10

Rederence 20 d8 Attenuaior SN: 55084 (200) 31-Mar09 (Mo, 217-01028) Mar-10

Raderence 30 d8 Atanuaior S 55129 (300) 3-Mar-08 (Mo, 217-010ET) Mar-10

Federance Frobs ES3I0V2 SH: 3013 ZoJan-08 (Mo, E33-3013_Janda) Jan-10

Oaz4d SM: G&D Fi-Bop08 (Mo, DAE4-66]_Saplt) Sep-10

Sacondary Stardands o# Chick Dale (in houss) Schedwed Check

RF generator HF 85480 LS54 20001700 4-fug -9 (i housa chack Oct-09) In house cheok Oel-11

Metwork Analyzer HF 8753E LFS37300535 18-0et-01 {in house check Oct-08) In house check: Oct10
Mame Funclion Lignatura

Caibrated by Faton Hastal Laboratory Technician ﬁ ( A

Appraved by Katja Polgvic Tachnical Manager :i :l:;‘ /%

The calibratson cerliicate shal nal be reproduced excep in full withau! witlen approval of the laboratory

Isguad: Moveminer 14, 200%

Cerificate Mo: ET3-1644 Mov(0
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Calibration Laboratory of S, Schwalzorischar Kalibriardionst
Schmid & Partner — Service suisss détalonnage

Engineering AG T Sarvizio svizzero di taratura
Zoughausstrasse 4, 8004 Fusich, Switzerland £} {ﬂ\ o Swiss Calibration Service
Accredited by the Swiss Acoredlalion Service (SAS) Acereditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agroement for the recognition of calibration certificates

Glossary:

TSL lizsue simulating Bgued

NORM:x vz sensitivity in free space

ComF sensitivity in TSL [ NORM:y 2

DCP diode compression paint

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

A B C modulation dependent inearization parameters

Palarization o ¢ rotation around probe axs

Polarization & & rotation around an axis that is in the plane normal to probe axis (at measuremeant center),

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

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2003, “IEEE Recommended Practice for Detarmining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues®, December 2003

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

Methods Applied and Interpretation of Parameters:
«  NORMx,y,z: Assessed for E-field polarization % = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide)
MORMz,y,z afa only inlermediate values, ie., the uncertainties of NORMx,y,z does nol effect the E*-field
unceralnty inside TSL (see below ConvF).

= NORM{fxp.z = NORMx, p.z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2, The uncerainty of the frequency response is included
in the stated uncedainty of ComvF.

«  DCPx y, 2- DCP are numerical lineanization parameters assessed based on the data of power sweep wilh CW
segnal (no uncertainty required), DCP does not depend on frequency nor media,

o« Ak 2 Bxyz Crpz VAxy.z A 8, Care numerical linearization parameters assessad based on the data of
power sweap lor specific modulation signal. The paramaters do not depend on frequancy nof madia. VS is the
maximum calibration range expressed in RMS vollage across the diode.

+  Convi and Boundary Effect Parameters: Assaessed in fiat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide wsing analytical fiald distributions based on power
measurements for [ = 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 paramaelers are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL cormesponds
o NORMY, .= = ConvF whereby the uncertainty cormasponds fo that given for ConvF. A frequency dependent
ComvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
IHz.

«  Spherncal isotropy (20 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 to the offsed of vinual measurement center from the probe tip
{on probe axis). Mo tolerance required.
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Author Data
Andrew Becker

L6ARCX70UW

November 11, 2009

ET3DVE SN:1644

Probe ET3DV6

SN:1644

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

Calibrated for DASY Systems

{Mate: non-compatible with DASYZ system’)
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ET3DV6 SN:1644

DASY - Parameters of Probe: ET3DV6 SN:1644

Basic Calibration Parameters

Movember 11, 2009

Sensor X | Sensor ¥ | Sensor Z [Unc [k=2)

Morm l{|.1".I'|"{"v.|"frn}1}’.L 1.85 1.95 1.93 +10.1%

|ocE mv)® 938 93.0 918

Modulation Calibration Parameters

uiD \Communication System Mame PAR A B c VR Unc

| dB dBuv miv {k=2)

10000 Cw 000 X 0.00 0.00 100 300 £ 1.5%
¥ 0.00 0.00 1000 300
Z .00 000 1.00] 300

approximatealy 95%.

The reponad uncenainty of measuremant is slated as the standard uncertainty of measuremant multiphied
by the coverage factor k=2, which for a normal distribution correspands to a coverage probability of

“ The uncerainties of Mo ¥, Z do nol altect e E-field uncentainly ingade T5L (see Pages 5 v 6]

® Mumanca linganzalion paramessr unceriainly rol requaned

Cartificate No: ET3-1644_Now08
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Andrew Becker March 15 - March 16, 2010

Test Report No

RTS-2474-1003-25

FCC ID:

L6ARCX70UW

ET3IDVE SN:1644

November 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 ConvF Y ConvF Z Alpha  Dapth Unc (k=2)
900 450/ %100 415+ 5% 0.97 = 5% £.08 6.08 6.08 0.42 229 =11.0%
1810 + 5074100 40,0t 5% 1.40 2 5% 51T 517 54T 061 23 2 11.0%
2450 + 5072100 392 £ 5% 1.80 & 5% 4.50 4.50 450 099 161 £ 11.0%

% Tha validiy of £ 100 MHz only apples for DASY i 4 and highar [ses Page 2} Trae unceramby is the RSS of tha ConF uncerainty af calbrabion frequency

and the unoartarty for the indicaled Fequency band

Certficate Mo ET2-1644_Mow(d
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Serwces SAR Report

Author Data Dates of Test

Andrew Becker March 15 - March 16, 2010

Test Report No

RTS-2474-1003-25

FCC ID:

L6ARCX70UW

ET3DVE SM:1644

DASY - Parameters of Probe: ET3DV6 SN:1644

Calibration Parameter Determined in Body Tissue Simulating Media

November 11, 2009

 [MHz] Valkdity [MHz]" Parmittivity Conductivity ConwF X ConvFY ComvF E Alpha Depth Unc (k=1)
200 50/ 4100 55.0 £ 5% 1.05 + 5% 587 587 587 0.41 285 & 11.0%
1810 + 50 /2 100 533+ 5% 1.52 + 5% 4 65 4.69 465 0.79 2.57 +11.0%
2450 + 50 /1100 52.7 + 5% 1.95 + 5% 411 4.1 4.1 0.59 141 £11.0%

“ The wathchity of + 100 MHz orly applies for DASY i d and highar (see Page 2). The uncerginky is the RS of the ConvF uncenainly &1 calbration frequency

and the unoatainty lor the indicatad fequency band

Cartilicabe No: ET3-1644_Mowls
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ET3DVE SN:1644
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
1.5
1.4 i
13
= i
E 12
&
B
| %_ 1.0 PR _.,_._.._._._._H———O——L_.
E 0.8 | i
: .
08
|
| =
| o7
0.8 4
05 + ' ' ' - }
1] EOD 1000 1500 2000 2500 3000
 [MHz]
—8—TEM —g—R2Z
Uncertainty of Frequency Response of E-field: £ 6.3% [k=2)
Canificate Ma: ET3-1644_Mov0R Page 7 of 11
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ET3DVE SN:1644 November 11, 2009

Receiving Pattern (¢), 3 =0°

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

—a—x —#—Y —8F =0T =X =Y =7 =Oe=Tal
.0 | |
0a
08
= E: [—e—anmbr
go
0.0 —— 100 ¥Hz
—— 00 Wz
m'u 2
0.4 —B— 1800 MHz
06 —i— 2500 MHz
0.8
1.0
0 60 120 180 240 300
4 [
Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=2)
Cartificate Mo ETI-1644 Mowdd Faae 8 af 11
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ET3DVE SN:1644

Dynamic Range f(SAR¢.q)

(Waveguide R22, f = 1800 MHz)

1. E#06

1.E+05

1. E#04

Input Signal [uv]
m
&
L3

1.E+02

1.E=07 -

1.2+00 -

SAR [mWicm?]

—&— nal compansated

1.0 |

A0 } |
0001 0.0 o i 10
SAR [mW/em’]
Uncertainty of Linearity Assessment: * 0.6% (k=2)
Certifieste Mo ET3-1644_Mawld Page 9 of 11
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Author Data
Andrew Becker

Dates of Test

March 15 - March 16, 2010

Test Report No

RTS-2474-1003-25

L6ARCX70UW

ETIDVE SN:1644

Movember 11, 2009

Conversion Factor Assessment

=900 MHz, WGLS RS (head)

o 10

—&— hnalytizal

Cerificate Mo: ET3-1644_Nowla

f= 1810 MHz, WGLS R22 (head)

20
emm]

40

—g— Mpaswemenis

Deviation from Isotropy in HSL

Error (§, 3), f = 900 MHz

e
ShSooo
Do m *Nu“h-mg;

Error [dB]

=hs

N1 00060 W-0B0-0BE0 W-060-040 E-040-020 W-0.20-0000

Ooof-020 WO20-040 B040-060 BEOGH0D0 WO B0-100

Uncertainty of Spherical lsotropy Assessment: £ 2.68% (k=2)
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Author Data Dates of Test Test Report No FCC ID:

Andrew Becker March 15 — March 16, 2010 RTS-2474-1003-25 | LBARCX70UW
ET3IDVE SN:1644 Nowvember 11, 2009
Other Probe Parameters
Sensor Arrangement Trizngular
Connector Angle (%) Mot applicable
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode enabled
Probe Owverall Length 337 mm
Probe Body Diarmeter 10 mm
Tip Length 10 mm
Tip Diameter B.B mm
Prabe Tip to Sensor X Calibration Paint 2.7 mm
Probe Tip lo Sensor ¥ Calibration Point 2.9 mm
Probe Tip fo Sensor Z Calibration Point 2.7 mm
Recommended Measurement Distance from Surface 4 mm

Cartificate No: ET3-1644_MNowld

Fage 11 of 11
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Calibration Laboratory of S, Schwaizarischer Kalibrierdienst
Schmid & Partner % Service sulsse d'étalonnags
Engineering AG o Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand w‘,ﬂﬁa‘»‘ Swiss Calibration Servics

Accredited by the Swiss Accreditation Service (S5AS)
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

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The r s and the L inties with confid prababiity are given on the following pages and are part of the certificate.

All caiibrations have been conducted in the dosed laboratory facllity: enviranment temperature (22 + 3)°C and humidity < 70%.

Caiibration Equipment used (MATE critical for calibration))

Primary Standands D& Cal Date (Cerificate No.) Scheduled Calibration
Power meter EPM-442A GB3T480704 08-Oct-08 (No. 217-00898) Oct-09

Power sensor HP B481A us3T2eTa: 08-Oct-08 (No. 217-00898) Oct-09

Reference 20 dB Astenustor SN- 5085 {20g) 01-Jud-08 (No. 217-00864) ETE: ]

Type-N mismaich combination SN: 5047.2 / 08327 D1-X4-08 (No. 217-D0BET) Jut-08

Reference Probe ES30VZ SN 3025 Z8-Ape-08 (No. ES3-3025_AprCE) Ape-08

DAE4 S8 601 14-Mar08 (No. DAE4-501_Mar08) Mar-00

Secondary Standards D= Creeck Date (in house) Scheduled Check
Power sensor HP B481A MY41082317 18-0ct-02 (in house check Oct-07) In house check: 008
RF generator RES SMT.06 100005 4-Aug-88 (in house check Oci-07) In house chedk: Oct-09
Network Analyzer HP BTS3E US37390585 S4206  18-Oct-01 (in house chack Oct-08) In house chedk: Oct-09
Calbrated by

Approved by:

Issued: January 7, 2009

This calibration certificate shall not be reproduced sxcept in full without written approval of the laboratory.

Certificate No: DB35V2-446_Jan09 Page 10of 6
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Serwcesw SAR Report

Author Data

Dates of Test Test Report No FCC ID:

Andrew Becker March 15 - March 16, 2010 RTS-2474-1003-25 | LBARCX70UW

Calibration Laboratory of Schmisiacher Kalibiiassonit

Schmid & Partner Service suisse d'étalonnage
Engineering AG Sarvizio svizzero di taratura

Z2eughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service

Accredited by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 108

The Swiss Accraditation Service is ans of the signatories to the EA

Multilateral Ag: for the gnition of cali 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 fo the body axis.

e 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.

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

Certificate No: DB35V2-446_JanD9 Page 2 ol 6
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Measurement Conditions

DASY syslem 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, dz =5mm

Frequency 835 MHz £ 1 MHz
Head TSL parameters

The following parameiers and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 415 0.90 mhoim

Measured Head TSL parameters (220202)"C 41326% 091 mha'm+63%

Head TSL temperature during test (21.5+02)°C — —
SAR result with Head TSL

SAR avaraged over 1 cm® (1 g) of Head TSL Condition

SAR measured 250 mW input power 240mW /g

SAR normalized 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 measurad 250 mW input power 158 mWi/g
SAR normalized nommalized to TW 632mWig

SAR for nominal Head TSL parameters '

nomalized to TW

6.27 mW ig £ 16.5 % (k=2)

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

Centificate No: DBISV2-446_Jan(9
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Appendix

Antenna Parameters with Head TSL

Iimpedance, ransformed to feed point 4980-869jQ

Retumn Loss -233dB
General Antenna Parameters and Design

Electrical Delay (one direction) [ 1.385 ns

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 center conductor of the feeding line is directly connected lo the

second arm of the dipole. The antenna is therefore short-circuited for DC-signals.
No excessive force must be applied to the dipoie 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_Jan0g Page 4 of &

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




Document Page
P TeStIﬂ Appendix D for the BlackBerry® Smartphone Model RCX72UW | 28(47)
/5‘

Serwces SAR Report

Author Data

Dates of Test Test Report No FCC ID:

Andrew Becker March 15 - March 16, 2010 RTS-2474-1003-25 | LBARCX70UW

DASYS5 Validation Report for Head TSL
Date/Time: 05.01.2000 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 Mz

Medium parameters used: f= 835 MHz; 6 = 0.91 mho/m; & =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 Sné01: Calibrated: 14.03.2008
+  Phantom: Flat Phantom 4.91; Type: QDOO0P49AA: Seral: 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: Mecasurement grid: dx=5mm,
dyv=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) = .58 mW/g

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

15

0dB=27mWig

Certificate No: D835V2-446_Jan09 Fage 5ol 6
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Impedance Measurement Plot for Head TSL
S Jan 28839 1813191

£35.000 808 NHz

-__—‘H\‘ - ! //”_— CH2 Narkers
H?h“- 1 1 = i i 2-11.700 d6
) A 90e.800 Mz

Cor ,
. + e S

o I R

Cerificats No: DB35V2-446_Jan08 Page 6 of 6

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



’- " Document Page
P;- "i Testfng Appendix D for the BlackBerry® Smartphone Model RCX72UW | 30(47)

ZZ2aWl Services® | SR Repor
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Andrew Becker March 15 — March 16, 2010 RTS-2474-1003-25 | LBARCX70UW
Calibration Laboratory of Ay Schusiserincher Kaliiardarat
Schmid & Partner —— Service suisse d'dalonnage

Engineering AG =3 Sanvizic vvutpars o tratuns

Zeughausstrisee 43, 8004 Zunich, Switreriand @ Sunss Calibration Sarvica
Azcracdied by the Swss Accrecdation Secvics (3451 Azcraditation Mo: SCS 108

Tha Sewins Accrediation Servics i one of Ehe signetones 1o the EA
Mhaitslateral Agresmant for e recogrrtion of caliBration certificaies

Cavtraon cutn PR NS SRS N i 1 et A S
Concon ot e vt o I TobRANGE T

This caliteaten corificale documents The aceabidty L natoral stenderds. which reslize e phyaical units of measwrermants (51).
The mesasurements and he unosasinges with confidence probakdity &he pieen on ihe foliowing pages ard are pan of the cerdcain

Al caliratory have been condudied in e dosed mbanyicey iaciity’ esnirorvmend henparaiuee (27 ¢ 31°C and humidey < 70%

Calbrafion Eyspment uied (MATE onfeal for calibenton)

Primany Standaety [Da Caé Dt (Cairatent by, Conican bo ) Scruduied Cabtraten
Power maser EPWLA404 |nmm 08-Oci08 (Mg 21 7-00858) e B
Prrwew prnay P B4B1A | ussTzaITEY 080308 M. 177Dl )
Retererce i1 08 Aterwasior | 5 2088 205 Cl-Jub-08 M. 217-00864) Eve -]
Ty W mabsnaich Stadendticn | BN 5047 27 58127 Ot-Jud-08 (hin 29 T-O0BETY i
Ruterercs Prose E530VT 4 s ape 08 (Mo, ES3-3025_AcrDB: g 2
DAE+ | &n e 140008 (. DB _ Mt st 5
T Chac Datm i hens) Schartided Chnch
Power ssnas HP 3E314 |:mm1r 18- 13 (i cagse e Oice-07) i ouse check. Dot 09
FF genersier RAS SMTO6 100004 AR (i hewne checs (20T} ir o creon D00
Hatazrn Arsiyzes WP BTA3E |mm 18-Oet-L1 [ honsne chach. Q-0 In s crecn. Cie20%

Issmd’ Jarwinsy 7, 2005

This calibeaticn carbficats shall nal be megroduced sscepl i Il withou writen approval of the borsiory.
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Andrew Becker March 15 - March 16, 2010 RTS-2474-1003-25 | LBARCX70UW

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zaughaussirasse 43, 8004 Zurich, Switzeriand

The Swiss Accraditation Service i one of the signatories to the EA

M Ag t for the recog of calibr
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) |EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Ratz (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62200-1, "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 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:
s 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 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
paralle! to the body axis.

s Feed Point Impedance and Return Loss: These parameters are measurad with the dipole

positioned under the liquid filled phantom. The impedance stated is transformed from the
meazasurement at the SMA connecior fo the feed point. The Retumn Loss ensures low

reflected power. No unceriainty required.

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

* SAR measured: SAR measured at the staled 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: D1800V2-2d020_Jan09 Pags 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1

DASY Version DASYS V5.0
Extrapolation Advanced Extrapoiation
Phantom Modular Flal Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz £ 1 MHz

Head TSL parameters

The following paramelers and calculations were appiied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 40.0 1.40 mho/m |
Mzasured Head TSL parameters (220+02)°C 385+6% 1.40 mho/im + 6 &
Head TSL temperature during test (216+02)°C —_— —

SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL condition
SAR measured 250 mW input power 9.57 mW /g
SAR nomalized normalized to TW 3B.3mW /g
SAR for nominal Head TSL parameters nomaiized to 1W 3B.2mW/g217.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input power 504 mW ig
SAR normalized nomalized to 1W 20Z2mWig
SAR for nominal Head TSL parameters * normalized to 1W 20.1 mWigzt16.5 % (k=2)

! Correction to nominal TSL parameters according to d), chapler "SAR Sensitivities”

Centificate No: D1800V2-2d020_Jan08

Page 3of6

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




Document Page
TeStln Appendix D for the BlackBerry® Smartphone Model RCX72UW | 33(47)
SerwceS“‘ SAR Report
Author Data Dates of Test Test Report No FCC ID:
Andrew Becker March 15 — March 16, 2010 RTS-2474-1003-25 | LBARCX70UW
Appendix
Antenna Parameters with Head TSL
Impadance, transformed io feed point 453N-75K)
Retum Loss - 20.6 dB
General Antenna Parameters and Design
1.216ns

Electrical Delay (one direction)

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

The dipoie is made of standard semingid coaxial cable. The center conductor of the feeding line is direclly connected lo the
second arm of the dipole. The anlenna is therefore shori-circuited for DC-signals.
No 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

Manufactured on

September 07, 2001
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DASYS5 Validation Report for Head TSL

‘I'est Laboratory: SPEAG, Zurich, Switzerland

Date/Time: 06.01.2000 11:22:58

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: SN:2d020

Communication System: CW; Frequency: 1800 MHz; Duty Cycle: 1:1
Medium: HSL U10 BB
Medium parumeters used: £— 1800 MHz; o = 1.4 mho/m; g, = 39.6; p — 1000 kgim?®
Phantom section: Flat Section

Measurement Standard; DASYS (IEEE/IEC)

DASY3 Configuration;

Pin = 250 mW; dip = 10 mm, scan at 3.4mm 2/Zoom Scan (dist=3.4mm, probe Odeg)

+  Probe; ES3DVI - SN3025; ConvF(4.06, 4,06, 404); Calihrated: 28 042008

& Sensor-Surface: 3.4mm (Mechanical Surface Detection)

e Eleciranics: DAE4 Sn601; Calibrated: 14.03 2008

s Phantom: Fiat Phantom 5.0 (front): Type: QDOMIPSOAA; Serial: 1001

e« Measurement SW: DASYS, V5.0 Build 120; SEMCAD X Version .3.4 Build 45

(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 91.8 V/m: Power Drft = (.036 dB
Peak SAR (extrapolated) = 17.6 Wikg

SAR(1 g) =

9.57 mW/g; SAR(10 g) = 5,04 mW/g

Maximum value of SAR (measured) = 11.2 mWig

wa
]

25

0 dB=112mWig
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Impedance Measurement Plot for Head TSL
& Jan 2889 ﬁ-3=5€’_=ae~”_
CH2 81 S d8sREF -8 dB 1:-28.634 dB 1 £P0.880 508 NHz
1 1 T 1 I T — CH2 Mark ers
) \ ! /,_/-”f' 2-18.571 dB
Cor 190099 GHz
! | . | ] L
~% .
Va3
g ‘\.\ - /
Cartificate No: D1800V2-2d020_Jan09 Page 6 of 6

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




- " Document Page
Pg- "i Testfng Appendix D for the BlackBerry® Smartphone Model RCX72UW | 36(47)
ZZ2aWl Services® | SR Repor
Author Data Dates of Test Test Report No FCC ID:

Andrew Becker March 15 — March 16, 2010 RTS-2474-1003-25 | LBARCX70UW
Calibration Laboratory of Schweizerischar Kalitrierdienat

Schmid & Partner Service sursss detslonnage

i ing AG Servighe svizzerc o aratum

Zevghausstresss 43, 3004 Zunch, Switeriand

Accredited by the Swiss Accreditation Service [SAS]
Tha Swizs Accreditation Service in one of the ghatorss 1o the EA
Munisters Agraamant for tha recognaeon of calibration certficaies

Claanrt

Swian Cabitestion Service

Object

Calipration procscureds)

Calration cate

Coneiion of T CHEDRANS ibam

Calibration Equipment usod [MATE oribcal for cadbration

Thes cabibraton cortficate documents e Facesbisy 10 nalondl Sancarcs. whach rasice the phymcoal urds of messrements (51
The masss:rmments 30 e unceraniies wit orfideros procatiisty sre given on the iollowing pages and ane part of e certficass

Al caiibratons have been conducted in he ciosed aboratory taolity. svwironment lerpersture (22 & 31°C ang hurmscity < TO%.

Thiss caliration perfificais shad not be reproduced sxoept in full without written spproval of the labaratory.

| Primary Standards ioe Cal Dabe {Cabrated by, Cerificate No.| Scheduled Calibeation

Power mater EPM-4424 GEIT4B0T04 CB-Oct-08 (No. 217-00888) Dat-02

Powar sensor HP 84814 US3TIe2TE] Oi-rea-0 [No. 21 T-00898) Qcl-fg

Raference 20 dB Afteruktar SN BOBE (205) 01-Jul-08 (Mo, 277-D0BEA) -

Typa-N mismaich combinaton SN B0T.2 1 DEIIT 07-Jui-08 (Mo 21T-00S4T) S8

Raference Probe ES30VZ SM. 3025 ZB-Apr-08 (Mo, ES3-3025_AprD8) Apr 5

DAE4 Sk B 14-Mnr-08 (Mo DAELB01_WssD8) Mar-03

Secondary Stndards =] Chack Dt (in hoise Sctedulesd Chcs

Poser sonsor HP B2314 MYayoRzIT 18-0ci-00 (i howse chack Cc-07) in mousa checi: Qo089

RF generator RAS ST-06 HO00S ARy 25 [ house check Oa-0T) in fouse checs Oc-09

Memtwors Anaiyoer HF 8TS3E USITIS0SES Sap 18-0c-01 (v house check Dct-0f) i howse check. D09
b Function Segraturs

Calprate by

Approved by

) Cortificate No: D1900V2-545_Jan00
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zrughavssirpuss 43, 2004 Zurich, Switzertand

Aserschied Dy Th Sty ACTRCAISON S&rvce (2AS)
The Swiss Accreditation Sarvice is ons of the signatories o the EL
Muitilatarsl Agresmant for the recognition of Cabibivataen cartficaies

Glossary: :

TSL tissue simulating liquid

ConvF sensithvity 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 Spatia-
Averaged Specific Absorption Rate (SAR) in the Human Head fram Wirelass
Communications Devices: Measurement Techniques®, December 2003

b) CEMELEC EN 50361, “Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnelic fields from mobile phones (300 MHz - 3 GHz),
July 2001

¢) Federal Communications Commission Office of Engineering & Technolcgy (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:

s Measuremenl 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 to position its feed
point exactly below the center marking of the fiat phantom section, with the arms oriented
paraflel to the body axis.

* Feed Point Impedance and Refumn Loss: These parameters are measured with the dipole

positionesd under the liguid filled phantom. The impedance stated is ransformed from the
measurement at the SMA connector o the feed point. The Retum Loss ensures low

= Elecirical Delay: One-way delay between the SMA connector and the antenna feed painl. 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 1o calculale the
nominal SAR resul.
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Measurement Conditions
DASY system configuration, as far as not on page 1
DASY Version DASYS V50
Extrapolation Advanced Extrapoiation
Phantom Modular Flat Phaniom V5.0
Distance Dipole Cantar - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, gz =5 mm
Frequancy 1900 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameaters 20'C 40.0 1.40 miha/m
Measured Head TSL paramstars {220202)"°C W/Z+E% 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 condithon \
SAR measred 250 mW iInput poser 102mWig
SAR normalized nomalized 1o TW 408mWig
SAR for nominal Head TSL paramatars ' normalized to 1W 30.5mW/gx17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL Caondition
SAR measured 250 mW input power S2amWig
SAR normaldized normadized fo TW NImWig
SAR for nominal Hesd TSL paramatens normalized 1o 1W 208 mW gt 165 % (=1)

' Comection to nominal TSL paramelers according fo d), chapler “SAR Sansitivities”

- Cantificate Mo D1000V2-545_Jan09 ) . Papalof@ | . .
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Apperudin
Antenna Parameters with Head TSL
impadance, fransformed o feed point Sen+180
Raturn Loss -34.4d8
General Antenna Parameters and Design
| Electrical Detay {one direction) | 1.197 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 amm of the dipoks. The antenna s thersfore shori-circuited for DC-signals
No excestive force must be applied o the dipole arms. because they might bend or the soidered connections near the

ieedpoint may be damaged

Additional EUT Data

Manuiactured by SPEAG

Manufaciured an November 15, 2001

Mg DBODN2-545
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DASY'S Validation Report for Head TSL

Date/Time: 06.01.2009 13:17:58

Test Loboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 1900 MHz: Type: D1900VE; Serial: DI900VI - SN:545

Communication System: CW; Frequency: 1900 MHz; Duty Cycle: 1:1

Medmum: HSL U1D BB

Medium parameters used: f= 1900 MHz, o = | 47 mho'm; &, = 39.4; p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/EC)

DASYS Configuration:
o Probe ESIDVT - SNH2S ConvFi4.9, 4.9, 4 0 Calibrated: 28 08 2008
*  Semuor-Surface: 3 dme (Mechanical Surfsce Detection)
¢  Electronics: DAES Sp601; Calibrmed: 14.03 2008
& Phantom: Flags Phartors 5.0 ¢front); Type: QDOOOPSOAA; Scrial: 1001

¢ Messurement SW: DASYS, V5.0 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 D: 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 mW/g

Maximum value of SAR (measured) = 12 mWig

ﬁu

L

0dB = 12mWig
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Impedance Mea

sureament Plot for Head TSL
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Page

Author Data Dates of Test

Andrew Becker March 15 - March 16, 2010

Test Report No

RTS-2474-1003-25 [ LBARCX70UW

FCC ID:

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Bwitzarland

Accredied by the Swiss Accradilation Sanace (SAS)

“{ W

St

The Swiss Accreditation Service Is one of the signatories fo the EA
Muitilateral Agrecmant for the recognition of calibration certilicates

Cafibeation procedure(s)

Calibration date:

Calibration Eguipmant used (MATE critical for calibrabon)

This calibration certdicate documents the freceability to national standerds, which realize the physscal uniis of measurements. (5.
Thia measuraments and the uncartaintias with confidence probabity ara given on the following pages and are part of the cartificate

All cakbrations have besn condwcled in the cosad aboratory facility: anvironment temperatwe (22 + 3)°C and humidity < 70%.

Schweirerischer Kalibeierdienst
Sarvice suisse d'étalonnage
Sarvizio svizzero di taratura
Swiss Calibration Service

Primary Standards ID# Cal Date (Centificate Mo} Scheduled Calibration
Power mater EPM-4424 GEIT4B0T4 06-0ct-09 [Ma. 217-01086) Ciet-10

Power sansor HP B4814 US3TE02TRS DE-Dct-09 (Mo, 24 7-01066) Cict-10

Referance 20 dB Attenuator SN 5088 (200) 31-Mar-0® (Mo, 217-01025) Mar-10

Typa-M mismatch combenaton SN 5047 2 DE32T 31-Mar-0f (Mo, 217-01029) Mar-10

RAeference Probe ES30VE SN 3208 26-Jun-08 (Mo, ES3-3205_Jun09) dumn-10

DAEL BN &0 O7-Mar-0% (Mo, DAE4-G01_Mar0f) Mar-10

Secondary Slandarnds oW ) Chiech Date (n houss) Scheduled Check
Prower sansor HP B4814 MY 1052317 TE-Oct02 (in house check Oct-08) In howse check: Oct-11
AF gengrator AES SMT-06 100005 dRug 8% (in howse chack Cct-059) In house check: Oct-11
Metwork Analyzer HF B7S3E US3THR0GEE 54206 1E-De-01 (i housg check Oct-049) I e chack; Ocl-10

Calibrated by:

Approved by

Functan

This calibration certificale shall not be reproduced axcapt in full withow wiithen approval of the laboatary

Signature

lasued: November 16, 2009

Certificate No: D2450V2-747_MNovDa
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirasse 43, B0 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servirio svizrero di taratura
Swiss Calibration Sarvice

Accradilad by the Swiss Accradilation Senace (SAS) Accreditation No.: SCS 108
The Swiss Accredilation Service |s one of the signatories fo the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

CanvF 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-

b)

c)

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

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

Federal Communications Cormmission Office of Engineering & Technology (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 Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

Antenna Paramelers 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 Refurn Loss: These parameters are measured with the dipole
positioned under the liguid 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.

Elactrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo 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.

Cartificate Mo: D2450V2-747_Now0d Page 2 of &

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




Document Page

TeStIﬂ Appendix D for the BlackBerry® Smartphone Model RCX72UW | 44(47)
Serwces SAR Report
Author Data Dates of Test Test Report No FCC ID:
Andrew Becker March 15 — March 16, 2010 RTS-2474-1003-25 | LBARCX70UW
Measurement Conditions
DASY system conliguration, as far as nol given on page 1,
DASY Version DASYS V52
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantorm V4.9
l_f.llitam::a Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution di, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parametars and calculations ware applied.
Temperaiure Permittivity Conductivity
Mominal Head TSL parameters 22.0°0 39.2 1.80 mha/m
Measurad Head TSL parameters 22002 °C 391 +6% 1.78 mhoim £ 6 %
Head TSL temperature during test (21.3£02)"C — —
SAR result with Head TSL
SAR averaged over 1 em” (1.g) of Head TSL Condition
SAR measured 250 mW input power 13.3mW g
SAR rormalized nammalized o 1W 532mW g
SAR for rominal Head TSL paramelars narmalized o 1W 53.4 mW /g £ 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL

condition

SAR measured 250 mW input power B2ImW g
SAR normalized narmalized fo 1W 249mWig
SAR for nominal Head TSL parameters normalized to 1W 24.9 mW /g = 16.5 % (k=2)

Certificate Mo: D2450V2-747_Now(d
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Appendix

Antenna Parameters with Head TSL
Impedanca, ransformed 1o feed point 5190+ 0.9 L1
Raturm Loss - 33.9dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.161 ng

Affer long lerm use with 100V radialed power, only 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 1o the
sacond 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

Manulactured by

SPEAG

Marufactured on

December 01, 2003
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DASYS Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

Drane/Time: 11,11, 2009 15:04:10

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:747

Communication System: CW; Frequency: 2450 MHz: Duaty Cycle: 1:1

Medium: HSL UL BB

Medium parameters used; = 2450 MHz; o = 1.79 mho'm; & = 39.2; p= 1000 kg."m"
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2007)
DASY S Configuration:

o  Probe: ES3DV3I - SMN3205; ConvFid 33, 4.53, 4.53); Calibrated: 26,06, 2009

- - - -

Measurement SW:

Sensor-Surface: 3mm {Mechanical Surface Detection)
Electronics: DAE4 Sn601; Calibrated: 07.03.2009
Phantorn: Flat Phantom 3.0 (front);, Type: QDROOPS0AA: Serial: 100]

DASYS, V5.2 Build 157; SEMCAD X Version [4.0 Build 57

Head/d=10mm, Pin=250 mW, dist=3.0mm (ES-Probe)/Zoom Scan (Tx7x7) {(7x7x7)VCube 0:

Measurement grid: dx=5mm, dy=5min, dz=5mm

Reference Yalue = 101.3 Vim; Power Drift
Peak SAR (extrapolated) = 27 Wikg

SAR(L g) = 133 mW/g; SAR(10 g) = 6.23 mW/g
Maximum value of SAR (measured) = 17,1 mWig

m ]
I
I
I

=210

-2%

0dB=17.1mW/g

Cerilicate Mo D2450V2-747_Mow(g

= 0.067 dB

Paga 5ot 6
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Impedance Measurement Plot for Head TSL
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