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Schmid & Partner %‘é
Engineering AG b
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Accredited by the Swiss Acoredilation Serdcs (SAS)
Tha Swiss Accreditallon Service is one of the signatories to the EA
Multiisters] Agresment for the recognition of calibration certificates
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“Thig calicration caréficats documents the o

by which roalze the physical uris of maasurements {S1)
The meausrernents and ths uncedainiies wih confidence probablity are ghven on the foliowing pages and ane parl of the conificate

Al calirations hawe been conductied in e dosed Bboratory laciity: L kure (22 £ 3)°C and hismidity < 70%

Calbeation Equipment usec (MATE critical for calitration)

Primary Standards oe Cal Dz (Cartifale bo.) Schadulad C:

Power meter E44168 GB412038T4 1-Apr-08 {No. 21T-00788) A prrd |
Power sansor 44124 MY 41405277 1-AprD8 (No. 217-00788) Aprdd

Power nensor E44712A MPY41 408067 1-Apr-08 (Mo, 1 7-00T86) Aprig |
Rederence 3 08 Almenuator SNS‘!DH{J:] Tedub-08 (Mo 217-D086S5] Jul-0g

Referense 20 dB Alsnusios SN: B5086 (208) 31-Mar-08 (Mo, 21T-00TET) Aprly |
Refunence 30 dB Attenuaicr SN: 35129 (300) 1-Jut-08 (Mo, 217-DOGEE) Jul-ng

Riference Probe ESI0WE SN 3013 2-Jan-08 (No. ES3-3013_Janir} Jan-10

DeE4 SN: 680 G-Sep-08 (No. DAEL-E60_SeplB) Sep-0 |
Sqcondary Sandands ] ] Chick D2 {in house) Schadulad Chack

RF genarabor HP 80460 US3642001 700 4-Aug-58 {in housa check Cct-0T) In house chack: Oct-08

Hetwork Anatyonr HP 3T53E LIS3Tan0ses 18-Oct-Ot (in hotse chack Oct-08) In housa check: Qct-03 |
Codbrased by

Approved by!

This calibraton cenificals shal not be repriduce:d sacapd in Il withou! writien app

o the laboratory.
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Calibration Laboratory of P §  Schweizsrischer Kaiibrierdianst
Schmid & Partner o g Sevice suisse déiaionnage
Engineering AG ey Servizio svizzero di laratura
Zoughausstrasse 43, B004 Zurich, Switseriand M 5  swiss Canbration Survics
Accrocied by the Swiss Acoreditation Sarvice (SAS) Accreditation No.: SCS5 108

The Swiss Acorediation Service is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration certificaiss

Glossary:

TSL tissue simulating hiquid

NORMx.y.z sansitivity in free space

ConvF sensitivity in TSL /| NORMx.y .z

DCP diode compression point

Polarization ¢ o rotation around probe axis

Polarization & % rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 8 = 0 is normal to probe axis

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 Technigues”, 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 GHzJ",
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). NORMx,y.z are only intermediate values, |.e., the uncertainties of
NORMx,y,z does not effect the E*-field uncertainty inside TSL (see below ConvF).

s NORM(flx.y.z = NORMx.y.z * frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions |ater than 4.2. The uncerainty of

the frequency response is included in the stated uncertainty of ConwF,

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

= ConvF and Boundary Effect Parameters: 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 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 corresponds to
NORMx,y.z * ConvF whereby the uncertainty corresponds o that given for ConvF, A

frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending

the validity from £ 50 MHz to £ 100 MHz.

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

» Sensor Offset: The sensor offset corresponds to the offset of virlual measurement cenler
from the probe tip (on probe axis). No tolerance required.

Certificate Mo- ET3-1642_Jan08 PageZaol 8
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Andrew Becker

ET3DV6 SN:1642 January 12, 2009

Probe ET3DV6

SN:1642

Manufactured: MNovember 7, 2001

Last calibrated: January 18, 2008
Recalibrated: January 12, 2009

Calibrated for DASY Systems
(Nole: non-compatible with DASYZ sysiam)
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DASY - Parameters of Probe: ET3DV6 SN:1642

Sensitivity in Free Spaoe‘ Diode Compression®
NormX 168 £101%  uVA(Vim) DCP X 91 mV
NormY 1.88 £10.1%  pVAVIm)® DCPY 93 mV
NormZ 166 £ 101%  pVAVIm) DCPZ 93 mV

Seansitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page B.
Boundary Effect
TSL 800 MHz Typlcal SAR gradient: § % per mm
Sensor Center to Phanlom Surface Distance 3T mm 4.7 mm
BAR,, [%] Without Correction Algarithm 101 &8
SAR,, [%] With Correction Algorithm 08 0.5
TSL 1810 MHz  Typical SAR gradient: 10 % per mm
Sensor Center o Phantom Surface Distance LT mm 4.7 mm
SAR,, %] Without Cormection Algorithm 128 a1
SAR,, "] With Cormection Algorithm 0.8 0.6
Sensor Offset
Probe Tip to Sensor Centar 2.T mm

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

* The uncsrmirdes of Mormal ¥ 2 a0 nof afiect the E'-feid uncertainty ngade TEL izee Page 8)
" Numarcal brsdrzation parsmater uncariasnty not requirsd

Ceriificats No. ET 1642 Jandd Page 4ol @
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)

Cartfficata No: ET31642_Jan03 Page 5ol B
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Receiving Pattern (¢), 8 = 0°
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Certificate No: ET3-1642_Jan0i PageBol &
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ET3DVE SN:1642 January 12, 2009

Dynamic Range f(SAR;,..4)
(Waveguide R22, f = 1800 MHz)

Input Signal [uV]
7
B

1EMR

0001 Qo B

SAR [mWiem']

Uncartanty of Linearity Assessmeont: £ 0.6% (k=2)

Carlificate No, ET2-1642_Jan(9 Page 7ol §
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Conversion Factor Assessment
f= 900 MHz, WGLS RS (head) f= 1810 MHz, WGLS R22 (head)
af - . S N0 —— =

SARImWIem'] | W

w0

f[MMz] Vabidity [MHz]"  TSL Permittivity Conductivity Alpha Depth  ConvF Uncertainty

400 + 50/ =100 Head 415:5% 087T25% 040 233 6.08 = 11.0% (k=2)
1810 =50/%100 Head 400=:5% 140z%5% 054 262 514 2 11.0% (k=2)
1950 £50/7+100 Head 40.0x5% 14025% 087 235 488 2 11.0% (k=2)
2450 £50/2100 Heed 302:5% 180%£5% 080 174 454 2 11.0% (k=2)
800 50/ %100 Body 550=x5% 1.05:5% 037 2717 580 = 11.0% (k=2)
1810 =50/+100 Body 533=5% 152:5% 08s 233 471 =2 11.0% (k=2
1850 +50/+100 Body 533=5% 152:5% 00 230 487 = 11.0% =2}
2450 £50/2100 Body 52725% 1.85:5% 080 189 402 = 11.0% (k=2)

 The walidity of £ 100 MHz only spphies for DASY wi 4 and highar (ses Page 2. The uncertsinty is the RSS
of tha ConvF uncerminty st calibration frequancy and the unceraknty for the indicated frequancy band

Cartificate Mo: ET3-1842_Jan09

Page 8 of 8
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Deviation from Isotropy in HSL

Error (4, 9), f = 900 MHz

Error [dB]

= = il
W-1 00080 @-0.80--0.00 W-0.60-0 40 B-040-020 @0 200 00

Do0o-0m BOX-040 DO040-060 B0S0-0.50 WO AT D0

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

Canificsle No: ET3-1842_Jan00 Page D of &
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of S, Schwalzsrischer Kalibrisrdienst
Schmid & Partner ﬁ Sarvice sulsse détalonnags
Engineering AG e Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand AN Swiss Calibration Servics

Accredited by the Swiss Accreditation Service (SAS)

Tl ut

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

Calibration date:

Condition af the calibratad

nts and the

item

This calibration certificate documents the traceability to national standards, which realize the physieal units of measurements (S1).

Ther

All calibrations have been conducted in the dosed laboratory facllity: environment temperature {22 = 3)°C and humidity < 70%.

Caiibration Equipment usad (MATE critizal for calibration)

inties with confidence probabliity are given on the following pages and are part of the certificate.

Primary Standands D# Cal Date (Cersficate No.) Scheduled Caiibraton
Power meter EPM-482A GB3T4B0T04 08-Oct-08 (No. 217-00898) Oals
Power ssnsor HP B481A usIT2mTas 08-Oc1-08 (No. 217-00838) Oct-00
Reference 20 d8 Astenustor SN 5085 {20g) 07-Jui-08 (No. 217-00864) Jub-08
Type-N mismaich combination SN 5047.2 / 08327 01208 (No. 217-D0867) Jut-08
Reference Probe ES30VZ SN 3025 28-Ape-08 (No. ES3-3025_AprCE) Apr-08
DAE4 SN 601 14-Mar-08 (No. DAE4-601_Mar(8) Mar09

ey Standards D Check Date (in house] Scheduled Check
Power sansor HP B481A MY41082317 18-0ct-02 [in house check Oct-07) In house checc Oc-08
RF generator R&S SMT-06 100005 4-Aug-89 (in house check Oct-07) In house chedk: Oct-09
Network Analyzer HP B7S3E US37390585 S4206  18-Oct-01 (in housa check Oct-08) In house chedk Oct-09
Calibrated by:
Approved by

Thie calibration certificate shall not be reproduced aucepl In full without written approval of the laboratory.

Issued: January 7, 2009

Certificate No: DB35V2-446_Jan09

Page 10of 6
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Calibration Laboratory of S Schwaizerischer Kalibrierdianst
Schmid & Partner % Service suisse d'étalonnags
Engineering AG =Nt Sarvizio svizzero di tarsturs
Zsughaussirasse 43, 8004 Zurich, Switzeriand LN Swiss Calibration Service
Accreditad by the Swiss Accraditation Service (SAS) Accraditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multitataral Ag: for the gnition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

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

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

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

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

¢} 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: DB35V2-446_JanD9 Page 2ol 6
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Measurement Conditions
DASY syslem configuration. &s far as not given on page 1.
DASY Version DASYS V5.0
Extrapolation Advanced Extrapolation
Phantom Moduilar Flatl Phantom V4.9
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy,dz =5 mm
Frequency 835 MHz £ 1 MHz
Head TSL parameters
The following parameiers and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 415 0.90 mhoim
Measured Head TSL parameters (220+£02)"C 41326% 091 mho'm 6%
Head TSL temperature during test (21.5+02)°C —_ —_
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 240mW /g
SAR 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 measured 250 mW input power 158 mWig
SAR normalized normalized to 1W 6.32mW /g
SAR for nominal Head TSL parameters nomalized to TW 5.27 mW ig £ 16.5 % (k=2)

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

Certificate No: DB35VZ-446_Jan09
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Appendix

Antenna Parameters with Head TSL

impedance, transformed to feed point 4960-690

Return Loss

-233dB

General Antenna Parameters and Design

Electrical Delay (one direction) [ 1.385ns

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

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

second arm of the dipole. The antenna is therefore short-circuited for DC-signals,
No excessive force must be applied lo the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged

Additional EUT Data

Manufactured by SPEAG
Manufactured on October 24, 2001
Certificate No: DB35V2-446_Jan09 Page 4 of 6
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DASYS5 Validation Report for Head TSL
Date/Time: 05.01.2009 10:38:06

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

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

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

Measurement Standard: DASY 3 (IEEE/TEC)

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

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

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

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

Peak SAR (extrapolated) = 3.54 Wikg

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

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

15

0dB=Z7mWig

Certificate No: D835V2-446_Jan09 Page 5ol 6
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Impedance Measurement Plot for Head TSL

S Jan 2893 18:13:34
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Cedtificats No: DB3SV2-446_Jan08 Page 6 of 6
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

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 Equipment used (MATE critical for calibration)

This calibration cerfificste doouments the Tacesbility to natonal standarts, which resize the physical units of measarements (S/)
The messurements 3nd he uncenainties with confidence probability are given on the following pages and ane part of the certificate.

All cafibrations have been conductad in the dosed lsboratory faality: emironmant temperature (22 £ 3)°C and humsdity < 70%.

Primary Standards D # Cal Date (C d by, Cerificats No.) B s
Pawer meter EFM-4424 GB3T480704 08.0ct-08 (No, 217-00B98) Oet-02

Powar sensor HP 8481A US37202783 08-Cet-06 (No, 217-00898) Oct-02

Reterence 20 dB8 Atenuator SN 5088 {20g) 01-Jul-08 (No, 217-00864) Jul-08

Type-N mismatch combination SN: 50472708327  01-Jul-08 (No. 217-DOBET) Juk-0g

Reference Probs ES3DVZ SN 3025 28-Apr-08 (No. ES3-3025_Apr0B) Apr03

DAE4 SN: 801 14-Mar-08 (No. DAE4-601_Mar08) Near-09

Secondary Standards ID# Check Date (in house) Sc Chieck
Power sensor HP B481A MY41022217 18-0ct-02 (in house check Oci-07}) In house chedc Oc-09
RF ganerator RAS SHT-06 100005 4-Aug-99 (in houss chack Oct-0T) in houss chack: Oct-09
Natwork Analyzer HP 8TS3E US3ITI0585 54206  18-0ct-01 (in house check Oct-08) in house check: Oct-09
Caiibrated by:

Approved by:

Issued: January 7, 2009

This calibration certificate shall not be reproduced except in full without writlen approval of the laboratory.
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ZZZaWl Seryces: | SAR Report

Author Data Dates of Test Test Report No FCC ID:
Andrew Becker July 22-August 19, 2009 RTS-1689-0909-14 L6ARCN70UW
Calibration Laboratory of \'*.:_\ij/’.‘/ Schweizerischer Kalibrierdienst
Schmid & Partner % Service suisse d'stalonnage
Engineering AG o Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switreriand % {ﬁ\\.« Swiss Calibration Service
Accredited by the Swiss Accreditation Senvice (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
M Agr for the ition of calibration cartificates
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 Sid 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) CENELEC EN 50361, “Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3 GHz),
July 2001

¢) 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.

¢ 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 Retum Loss ensures low
reflected power. No uncertainty required.

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

e 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: D1800V2-545_Jan09 Page 2 of 6
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Author Data Dates of Test Test Report No FCC ID:
Andrew Becker July 22-August 19, 2009 RTS-1689-0909-14 L6ARCN70UW
Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS V5.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Centar - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
The following parameters and calculstions were appled.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (220x02)C 392+6% 1.47 mho/m 6 %
Head TSL temperature during test (21.0+0.2)°C —_ —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL condition
SAR measured 250 mW input power 102mWig
SAR normalized normalized to 1W 408mW /g

SAR for nominal Head TSL parameters '

normalized to 1W

39.5 mW /g £17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR measured 250 mW input power 520mWig
SAR normalized nomalized to 1W 212mWig

SAR for nominal Head TSL parameters '

normalized to 1W

20.8 mW / g £ 16.5 % (k=2)

' Cormrection to nominal TSL paramelers according to d), chapler “SAR Sensitivities”

Certificate No: D1900V2-545_JanD9
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SerwceS“ SAR Report

Test Report No FCC ID:

RTS-1689-0909-14 L6ARCN70UW

Author Data Dates of Test

Andrew Becker July 22-August 19, 2009

Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 4880+130
Retum Loss -334dB
General Antenna Parameters and Design
1.197 ns

Electrical Delay (one direction) |

After long term use with 100W radiated power, only 3 slight waming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirnigid coaxial cabie. The center conductor of the feeding line is directly connected lo the
sacond arm of the dipole. The antenna is therefore shori-cincuited for DC-signals.
No excessive force must be applied io the dipole arms, because they might bend or the soldered connections near the

feedpcint may be damaged.

Additional EUT Data

SPEAG
November 15, 2001

Manufactured by

Manufactured on

Certificate No: D1800V2-545_Jan09 Page 4 of 6
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Author Data Dates of Test Test Report No FCC ID:

Andrew Becker July 22-August 19, 2009 RTS-1689-0909-14 L6ARCN70UW

DASYS5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland
DUT; Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:545

Date/Time: 06.01.2009 13:17:58

Communication System: CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium: HSL U10 BB
Medium parameters used- f= 1900 MHz; 6 = 1.47 mho/m; g, = 39.4; p = 1000 kg/'m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC)

DASY'S Configuration:

-

Probe: ESIDV2 - SN3G25; Convl(4.9, 4.9, 4.9); Calibrated: 28.04.2008

Sensor-Surface: 3 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 14.03.2008

Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

Measurement SW: DASYS, V5.0 Build 120; SEMCAD X Version 13.4 Build 43

Pin = 250 mW; dip = 10 mm, scan at 3.4mm/Zoom Scan (dist=3.4mm, probe Odeg)
(7x7x7)/Cube 0: Measurement grid; dx=5mm, dy=5mm, dz=Smm
Reference Value = 92.5 V/m; Power Drift = 0.037 dB

Peak SAR (extrapolated) = 19 Wikg

SAR(1 g) = 10.2 mW/g; SAR(10 g) = 5.29 mW/g
Maximum value of SAR (measured) = 12 mW/g

azr

ns

0dB = 12mW/g

Certificate No: D1900V2-545_Jan09
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Serwces SAR Report
Test Report No FCC ID:

Author Data Dates of Test
Andrew Becker July 22-August 19, 2009 RTS-1689-0909-14 L6ARCN70UW

Impedance Measurement Plot for Head TSL

€ Jan 2883 18:88:356

CHZ Harkers

—\\ ¢ t r 1 s o 11=14,26% dB
. | . |t _ 169800 GHz

3 8T% MHx
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Author Data Dates of Test Test Report No FCC ID:
Andrew Becker July 22-August 19, 2009 RTS-1689-0909-14 L6ARCN70UW

Calibration Laboratory of

Schmid & Partner
Engineering AG
Zeughausstrasse

43, BD04 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SA5)
The Swiss Accreditation Sarvics is one of the signatories 1o the EA
Multilateral Agresment for the recognition of calibration certificates

Candition of he calibrated item

Calibration Equipment used (MATE onfica! for calibration)

i,
R

e

N

=

el e

This callbration certificate documents the traceability to national standards, which realize the physical units of measurements (S1),
The measurements and the uncsrainties with confidence probabllity are given en the following pages and are part of the cartificate.

Al calibrations have been conduded in the clossd fabaratory faciiity: environment temperature {22 £ 3)°C and humidity < T0%.

Primary Standards iD= Cal Date (Calibrated by, Cerfificata Na.) Scheduled Calibration
Power mater EPM-442A GB3T480704 08-Oct-08 (No. 217-00898) D108

Power senstr MF B4 1A US37292783 08-0c1-08 (Mo 277-00888) Ocr9

Raference 20 08 Astenustor SN: 5086 (20g) 01-Jui-08 (No. 217-00864) 08

Type-N mismatch combination SN: 50472/ 08227 O1-Jul-08 (No. 217-00867) Jul-09

Refersnce Probe ES30V2 SN: 35 28-Ape08 (No. ES3-3025_Apr08) Apr 09

DAES SN 801 14-Mar-08 (No. DAES S0 _Mar(8) Mar-03

Seconcary Slandards D Chack Dt (in howes) Sehachiled Check
Power sansor HP B4B1A MY4102231T7 18-Dct-02 in house check Oct-07) In house check- Oct-09
RF generstor RAS SMT-06 100005 4-Aug-09 (in house check Oce-07) In houss chieck: Oc2-00
Network Analyzer HP 8753 US37T300585 S4506 18-0ct-01 (in house chack Oct-08) In house check: Oc-09
Calitrated by

Approved by:

Insued: January 7, 2008

This calibration carificate shall not be reproduced excep! In full without written approval of the laboratory.

Certificate No: D1800V2-2d020_Jan09
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Author Data Dates of Test Test Report No FCC ID:

Andrew Becker July 22-August 19, 2009 RTS-1689-0909-14 L6ARCN70UW
Calibration Laboratory of S0, Scweizerischer Kalibriords
Schmid & Partner % Service suisss d'stalonnage
Zsughausstrasss 43, 8004 Zurich, Switzerland "'r.f’_“:‘_\--“' Swiss Calibration Servics

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accraditation Service is one of the signatories to the EA

Multilateral Agr for the 9 ‘of calibraton
Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

Accraditation No.: SCS 108

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

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)", February

2005
c

—

Federal Communications Commission Office of Engineering & Technology (FCC OET),

“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radicfrequency 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 phantomn section, with the arms oriented

paralle! 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 connecior to the feed point. The Return Loss ensures low

reflected power. No unceriainty required.

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

unceriainty required.

* SAR measured: SAR measured at the staled antanna 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 Page 2 of &
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Author Data Dates of Test Test Report No FCC ID:
Andrew Becker July 22-August 19, 2009 RTS-1689-0909-14 L6ARCN70UW
Measurement Conditions
DASY system conffiguralion, as far as not given on page 1
DASY Version DASYS V5.0 |
Extrapolation Advanced Exirapolation |
Phantom Madular Flat 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 parameters and calculafions were applied.
Temperature Permittivity Conductivity |
Nominal Head TSL parameters 20 40.0 140 mhoim |
Maasured Head TSL parameters (220+02)°C 3B5+6% 1.40 mhoim £ 6 %
Head TSL temperature during test (218+02)°C g —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL condition
SAR measured 250 mW input power 8.57 mW /g
SAR normalized normalized to 1TW 3B3mW/ig

SAR for nominal Head TSL parameters '

normalized to 1W

3B2mW/g+17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 504 mW ig
SAR nomaiized normalized to 1W 20Z2mWig

SAR for nominal Head TSL parameters '

normalized to 1W

20.1 mW / g 16.5 % (k=2)

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

Certificate No: D1800V2-2d020_Jan08
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Author Data Dates of Test Test Report No FCC ID:
Andrew Becker July 22-August 19, 2009 RTS-1689-0909-14 L6ARCN70UW
Appendix
Antenna Parameters with Head TSL
[ impedance, transformed o feed point 4530-75[0
l Retum Loss -20.6 dB
General Antenna Parameters and Design
1.215ns

| Electrical Delay (one direction)

After Tong term use with 100W radiated power, only 2 slight warming of the dipole near the feedpoint can be measured.

The dipoie is made of standsnd semingid coaxial cable. The center conductor of the feeding line is direclly connected 1o the
second arm of the dipole. The antenna is therefore shori-circuited for DC-signais.
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

Centificate No: D1800V2-2d020 Jan0B
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Andrew Becker July 22-August 19, 2009 RTS-1689-0909-14 L6ARCN70UW

DASYS5 Validation Report for Head TSL

Date/Timie: 06.01.2000 11:22:58

‘I'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: SN:2d020

Communication System: CW; Frequency: 1800 MHz; Duty Cyele: 1:1

Medium: HSL U10 BB

Medium parsmeters used: = 1800 MHz; o = 1.4 mho/m; 5, =39.6; p — 1000 kg/m*
Phantom section: Flat Section

Measurement Standard; DASYS (IEEE/IEC)

DASY3 Configuration:
s Probe: ES3DWV2 - SN3025; ConvE(4.96, 4 06 296): Calibrated: 2804 2008
e Sensor-Surface: 3.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 14.03.2008
s Phantom: Fiat Phantom 5.0 (front); Type: QDOIOPS0AA; Serial: 1601

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

Pin = 250 mW; dip = 10 mm, scan at 3.4mm 2/Zoom Scan (dist=3.4mm, probe Odeg)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 91.8 V/m; Power Drift = 0.036 dB

Peak SAR (extrapolated) = 17.6 Wikg

SAR(I g) = 9.57 mW/g; SAR(10 g) = 5.04 mWig

Maximum value of SAR (measured) = 11.2 mW/g

L
a

o5

0dB=112mWig

Certificate No: D1800Y2-2d020_Jan08 Page 5ol 6
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Dates of Test Test Report No

Author Data
Andrew Becker July 22-August 19, 2009 RTS-1689-0909-14

FCC ID:

L6ARCN70UW

Impedance Measurement Plot for Head TSL

& Jan IB93 B3:57:0@

S d8/REF -28 o8 1:=-58.631 dB 1 860.260 88 MMz

— CH2 Markers

. t 1 i f /,_f—f’/ 2-18,57% dB
Lor 1.9099% 6Hz
! ] * — | = !

Certificate No: D1800V2-2d020_Jan09 Page Bof 6

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
Copyright 2005-2009, RIM Testing Services, a division of Research In Motion Limited



- " Document
Pg;"i TeStfng Appendix for the BlackBerry® Smartphone Model RCN71UW 30(41)
z 7 1
~

ad

Page

Serwcesw SAR Report

Author Data

Dates of Test Test Report No FCC ID:

Andrew Becker July 22-August 19, 2009 RTS-1689-0909-14 L6ARCN70UW

LTy

cllihnlinn Laboratory of &
Engineering AG

Zrughausstrasss £3, 3004 Zurch, Swigarland *@F

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

Claert

Caseranon cate. DO IR EETER Fn
Congoon of T caiorntec wae (VTRGMRBEE. © T amR T IERETT o

Thes cabibraton cortficate documents e Facesbisy 10 nalondl Sancarcs. whach rasice the phymcoal urds of messrements (51
Thes masss:rmments 30 e unopranies Wit corfideror procatiisty sre given on the iollowing pages and ane part of e centficass

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

Calibraton Equgment used (MATE critcal for cadbration)

msmm De Cai Date (Castrated by, Certficate No.) Seneduled Calibrabon

Pawer mater EPM-A424 GEIT4BOT04 C8-0c8-08 (No. 217-00888) Dt 09

Power sangor HP 84814 USaTIERTES Oi-rea-0 [No. 21 T-00898) =

Referance 20 dB Atenyator SN BOBE [20g) 01-Ju-08 (Mo, 217-D06E4) -0

Typa-N mismpich comiginason M S0MT.2/ 08327 D1-Jui-0B (o 217-00887) A

Raferance Probe ESI30WT SM. 3025 ZB-Apr-08 (Mo, ES3-3025_AprD8) Apr 5

DAE4 Sk 81 14-Mar-08 (Mo DAEL-G01_Mis-08) Mar-02

Secondary Standands ioe Chack Dt (in hoise Schedulesd Check

Poser ponsar HP 54314 MY YORIT 18-0ci-00 (i howse chack Cc-07) i Paesa chec: Qo089

FF generaor RAS SMT-D8 1000 AR (M Powse check Ca-07) i Peume check Oc-09

Memtwors Anaiyoer HF 8TS3E USITIS0SES 54008 18-0c0-01 (in howse check Oct-08) i howse check. D09
biame Function Segraturs

Casorated by,

Approved by

Thiss caliration perfificais shad not be reproduced sxoept in full without written spproval of the labaratory.
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Author Data Dates of Test Test Report No FCC ID:

Andrew Becker July 22-August 19, 2009 RTS-1689-0909-14 L6ARCN70UW
Calibration Laboratory of A, e
Schmid & Pariner ﬁz Service wulsse d'étalonnage

Engineering AG T Servizio wvizzers di tratur

Zeughsvusiraess 43, 8054 Zurich, Switsertand -‘_I',ﬁ:r_}' Swits Calitvation Service
Arrrechbed Dy T SWISS ACCIBOMRION SEre (SAS ) Accredianon No.: BCS 108

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

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

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

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

b) CEMELEC EN 50381, “Basic standard for the measurement of Specific Absorption Rate

ralated to humar exposure to electromagnetic fields from mobile phones (300 MHz - 3 GHz),
July 2001

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

"Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01} to Bullatin 65

Additional Doecumentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measuremen! Conditions: Further details are available from the Validation Report at the end
of the cerificate. All figures stated in the cedificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the fiat phantomn section, with the arms oriented
parafiel to the body axis.

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

Elsctrical Delay: One-way delay betweaen the SMA connector and the antenna feed point. No
uncertainty required.

SAR measured: SAR measurad al 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 calculale the
nominal SAR resul.

Cartificate N D1900V2-545_Jan09 Page 2 of 6
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Andrew Becker July 22-August 19, 2009 RTS-1689-0909-14 L6ARCN70UW
Measurement Conditions
DASY sysiem configuration, a6 far as not on page 1
DASY Version DASYS V50
Extrapolation Advanced Extrapoliation
Phantom Modular Flat Phaniom V5.0
Distance Dipole Center - TSL 10 mm wilh Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequancy 1900 MHz = 1 MHz
Head TSL parameters
The foligwing parametens and calculations wers applied
Temperature Permittivity Conductivity
Nominal Head TSL parameaters 20'C 40.0 1.40 miha/m
Measured Head TSL paramsters (220x02)*C 392+6% 1.47 mho/m £ 8 %
Head TSL temperature during test {(21.020.2)°C — —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL condition
SAR measred 250 mW input poser 102mWig
SAR normalized nomalized 1o TW 408mWig
SAR for nominal Head TSL paramaters ' nomalized to TW 395mW /g2 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 520mWig
SAR normalized normalized fo TW N2mWig
SAR for nominal Hasd TSL paramaters normialized 1o TW 20.8 mW | g £ 16.5 % (k=2)

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

Certificate No. D1000V2-545_jen09
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Author Data Dates of Test Test Report No FCC ID:
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Apperudin

Antenna Parameters with Head TSL

impadance, fransformed o feed point Sen+180
Rutum Loss -M.4dB

General Antenna Parameters and Design

Electrical Deday {ona direction) -[ 1.187 ns

Adter long term uSe with 100W radiatsd power. only a elight warming of the dipols naar the feedpoint can be measursd

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

feecpoint may be cemaged

Additional EUT Data

Manuiactured by SPEAG
Manufaciured an November 15, 2001

Cortificate Mg C1S00V2-545 _ landG Fage 4 of &
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DASYS Validation Report for Head TSL

Date/Time: 06.01.2009 13:17:58
Test Laborstory: SPEAG, Zunich, Switzeriand
DUT: Dipole 1900 MHz; Tyvpe: D1900V2; Serial: D190GV2 - SN:545

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

Medmm: HSL U0 BB

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

Measurement Standard: DASYS (IEEE/IEC)

DASYS Configuration:
»  Probe: ESTDWT - SN2 ConvFi4.9, 4.9, 4 9 Calibrated: I8.0:8 2008
o Semmor-Surface 3 dmee (Mechanical Surface Diféction)
+  FElectronics: DAES Se60]; Calibraed: 14.03 2008
& Phantom: Flag Phartor 5.0 front); Type: QDOOGPSOAA; Seral: 1001
®  Measiremeni SW: DASY'S, V3.0 Baild 120, SEMCAD X Veraon 13,4 Build 45

Pin = 250 mW; dip = 10 mm, scan at 3.4mm/Zoom Scan (dist=3.4mm, probe Odeg)
{(7Tx7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 92.5 Vim; Power Drift = (.037 dB

Peak SAR (extrapolated) = 19 Wikg

SAR(1 g) = 10.2 mW/g; SAR(10 g) — 5.29 mW/g

Maximum value of SAR (measured) = 12 mW/g

L

0dB = 12mWig

Cevtificaie No: D1800VZ-545_lan(0 Pags 5o(6
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Impadance Measurament Plot for Head TSL
& Jan TIP3 1e:REINE
I
CH2 i S8/ PEF =3 % F-d4 487 9B 1 SHE GRS B0E NkE
-__h--‘_‘q“""'—-u____ i _,_d—F"""'F_-H- i1-14, 345 d8
| | ""t - ] - LEaEaR GHz
L d-" i
g = 1
\ I.l"'
Page 6ol 6
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Faughausstrasse 43, BI04 Zurich, Switzarand

Accredited by tha Swiss Accredilation Serdca (545)
The Swizs Accreditation Servica is one of the signatesies to the EA
Multilateral Agresment for the recegnitien of calibration certificates

Schweizerischor Kalibriordienst
Service sulsse d'étalonnage
Servizio svizrere di taratura
Bwiss Calibration Service

Accraditation No: SCS 108

Object

Calibration procedurs(s)

Calibralion fata:

Candition ol tha callbrated bam

Calibration Equipment wsed (MATE critical for calibration))

This calibration carificale decuments the Imceabiity o natianal standasds, which realize the physical units of measurements {51}
Tha measuremants and the uncenainlies with confizance probability are gven on the following pages and are pan of he certificate,

All calibrations have been conducted in e dosed laboratory fadiity; emeronment temperniure (22 2 3)°C and humidity < T0%.

Catirated by

Appioved by

Primary Standards g Cal Date [Calibealed by, Cerilicate No) Scheduled Calibration

Prowor mater EPM-1424 GEIT4E0T04 04-0et-07 (METAS. Mo, 217-00736) Ot

Power senscr HP 84814 US3ITEaTEY 0d-Oct07 (METAS, Mo, 217-00738) QOct-08

Raferenca 20 48 Attenuator 5M: SU8E {204g) Oi-Aug-0T [METAS, Ko 217-00T18) Aug-08

Reference 10 4B Atteruator SM: 5047.2 {10v) O7-Aug-0T (METAS, No 217-00718) Aug-bd

Rafarence Probe ESI0VE SM: 3025 H0ci07 (SPEMG, No. EG3-0025_0clOT) Oct-0E

DAE4 SN B SlJan-0F (SPEAG, Mo, AES4601_Jan(T) Jan-08

Secondary Slandends o# Cheack Data {in house} Schaduled Check

Power sensar HP 84814 MYA105231T 18-0c3-02 [SPEAG, I house chesk Oct-07) In house chock; Oct-08

RF ganerator RAS SMT-06 100005 A-Aug-99 (SPEAG, in houss chack Oct-07) In Nousa check: Oct-09

Metworkc Anatyzer HP A7SIE USITIR0S0E 54706 18-Det01 [SPEAG, m house chedk Do) In house check: Oct08
Mame

Function

This calbration carlificats shall nat be reproduced axcspt In full without wiltlan approval of the labsratong,

Sigrature

Certificate No: D2450V2747_MovO7

Page 1 of G

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
Copyright 2005-2009, RIM Testing Services, a division of Research In Motion Limited
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Author Data
Andrew Becker

Dates of Test Test Report No FCC ID:

July 22-August 19, 2009 RTS-1689-0909-14 L6ARCN70UW

Calibration Laboratory of W,

Schweizerischer Kallbrierdiens)

e 3
Schmid & Partner e o Servics suisse détalonnzge
Engineering AG =M Sarvizio svizzero di taratura
Zaughaussirasse 43, B004 Zurich, Switzocland ’-—'?r-:‘l'x_\:\ S Swiss Callbration Service
Accredibed by the Swiss Accrediation Servica [SAS] Aceraditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to tha EA
Muttilateral Agresmant for the recognition of calibration certificates

Glossary:

TSL tissue simulating fiquid

ConvF sensitivity in TSL/ NORM x.y.2

A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “|EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devicas: Measurement Techniques”, December 2003

by IEC 62209-1, "Procedure to measure the Specific Absorption Rale (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 Radicfrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4 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 cerificate are valid at the frequency indicated.

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

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

Electrical Dalay; One-way delay betwean the SMA connector and the antenna feed point, No
uncertainty required.

SAR meazsured: 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.

SAR for nominal TSL parametars; The measured TSL parameters are used to calculate the
nominal SAR resuit.

Corificate Mo: D24500W2-747_Mov0? Page 2 of 6
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Author Data Dates of Test Test Report No FCC ID:
Andrew Becker July 22-August 19, 2009 RTS-1689-0909-14 L6ARCN70UW
Measurement Conditions
DASY system configuration, @5 far as net given on page 1. c
DASY Version DASY4 VAT |l
Extrapolation Advanced Extrapalation
Phantom Maodular Flat Phantem V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calkculalions wers applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 30.2 1.80 mhodm
Meazured Head TSL parameters (22.0 % 0.2)°C JB4LES 1.85 mho'/m + & %
Head TSL temperature during test (21.6+02)"C 1. ———
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head-TSL ' condition

EAR measurad

| 280 mW input power

136 mW /g

SAR normalized

normialized to 1W

S4miVig

AR for nominal Head TSL parameters '

normalized to TW

532 mW /g £17.0 % (k=2)

nermalized to 1W

SAR averaged over 10 cm® (10 g) of Head TSL | candition
SAR measured 250 W input power B.2T mW/g
SAR normalized 251 mWig

SAR for nominal Head TSL parameters '

| nomalized o 1W

248 mW / g + 16.5 % (k=2}

' Carmection to nominal TSL paramaters according to d), chapler "SAR Sensitiviies”

Cortificate Mo: D24500V2-T47_MaovOT
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Appendix
Antenna Parameters with Head TSL
| impedance, transtormad 1o fead point 51.20+210
Relum Loss ~3z4dB
General Antenna Parameters and Design
1.160 ns

| Elestrical Detay {one direction)

After long term use with 100W radiated power, anly 2 slight warming of the dipole near the feadpoint can be measured.

The dipole is mads of stlandard semirigid coaxlal cable. Tha canter candueior of the feeding fine is directly connected io the

second arm of the dipole, The antenna is therefore short-circuited for DC-signals. _
Mo excessive foree must be applied 1o the dipele arms, becauss they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufaclured by SPEAG
Manufactured on December 01, 2003

Cerlificale Mo: D2450V2-T47_MowlT Page 4 of &
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DASY4 Validation Report for Head TSL
Date/Time: 06.11.2007 15:01:41

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2430V2; Serial: D2450V2 - SNT4T

Communication System: CW-2450; Frequency: 2450 MHz; Duty Cyele: 1:1
Medium: HSL U10 BB;

Medium parameters used: £= 2450 MHz; o = 1.79 mho/m; g, = 38; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
s Probe; ESIDWE - SN3025 (HF); ConvE(d.41, 4.41, 4.41); Calibraced: 26.10.2007
*  Sensor-Surface: 4mm {Mechanical Surfoce Detection)
= Electronics: DAE4 Sn601; Calibeated: 30,01.2007
&  Phantom: Flat Phamtom 5.0 (back); Type: QDO00PS0AA; ;

®  Messurement $W: DASYY, V4.7 Build 55; Postprocessing 8W: SEMCAD, V1.8 Build 172

Pin =250 mW;: d = 10 mm/Zoom Scan (7x7xT)yCube (:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 93.4 V/m; Power Drift = 0.016 dB

Peak SAR (extrapolated) = 20.4 Wk

SAR(1 g) = 13.6 mWig: SAR(10 g) = 6.27 mW/g

Maximum value of SAR (measured) = 15.4 mWig

db
o.oon

-4, 46

-B.92

-13.4

-17.8

223 l

0 dB = 154mWig

Cortificate Mo DE450V2-T47_NowlT Fage 5of B
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Impedance Measurement Plot for Head TSL
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