Document Page
Tes In Appendix D for the BlackBerry® Smartphone Model RCZ31CW | 1(47)
Serwces SAR Report
Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LEBARCZ30CW | 2503A-RCZ30CW

APPENDIX D: PROBE & DIPOLE CALIBRATION DATA

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




Jesting
l Serwces y

Document

Appendix D for the BlackBerry® Smartphone Model RCZ31CW

SAR Report

Page

2(47)

Author Data

Andrew Becker

Dates of Test

Mar 12 — Mar 30, 2010

Test Report No

RTS-2068-1004-37

FCC ID:

L6ARCZ30CW

IC ID:

2503A-RCZ30CW

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzorland

Apgred e d by the Swiss Accreditation Senvce (SA5)
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreament far the meagnilion of calibration certificates

Clhiart

RTS (RIM Testing Services)

Schweizerischer Kalibrierdienst
Servico suisse ddlakonnags
Sorvizio svirzoro di taraturs
Swiss Calibration Service

Accraditation Mo, SCS 108

Cartificats Ne: ESJ-3225_Dec0s

Cibject

i Calibration procedure(s)

Cabbraton date:

CALIBRATION CERTIFICATE

ES30V3A - 8M:3225

QA CAL-01.v6, QA CAL-23.v3 and 04 CAL-25v2

PR e

Dacamber 11, 2009

Calibration Equipment ussd (METE critical for calbraton)

This calioration certificale documents the racsabilty ta national standards, which realize the physical units of measurements (51}
Thes Misgsiitaments and (ke ircedsinss wilk confidencs probabifly am given of e follswing pages and ane pat of thes carficats.

A1l calibralions kave bean conducied in Te dosed labombary Rty ervdronmant Bamperaiune (22 1 3170 and bumidily < T0%.

| This calipration cetificate shall not be reproduced except in Tull withoul wiilten appraval of the labarasory

Bsued. Decamber 17, 2000

Frimaty Standards (e} J Cal Date (Certificale No.) Scheduled Calibralion

Fowes meter E44158 | oBa1252874 1-Apr08 (Mo 247010300 Apn ]

Prraver senzar E44128 M4 1495277 1-Apr-08 (Mo 217-01030) AprA0

Furear sansar £44124 Y4 1498087 1-Apr-08 (Mo 297-01030) Apr-10

Raferance 3 dB Alenusaior S 55054 {3c) H-Mar-08 (Mo, 217-01026) tar-10

Reference 70 48 Aflenuaion M 55086 {30k I-Mar-09 (Mo, 217-01028) Migr-10

Reference 30 dB Atlenuator SM: 35128 (10b) 31-Mar08 (Mo, 217-01027) 100

Reference Probe ES30WE M 3013 2-Jan-09 (Mo, ES3-MH3_Jan0s) Jan-10

DAE4 S 850 28 Sep-08 (No. DAEL-550_Saple) Sap-10

Sapandary Standands 10 # Check Dale {in house) Scheduled Check

RF genaralor HF BE4BC LIS3E4 21801 700 d- A2 (m fiouke check Oct-08) I howse: check: Cot-11

Nabwork Analyzer HF BT453E LIE3THFR05ES 18-0t-0M {in heause check Oof-05) Ir hogues check: Jet1d
Mame Function

Calibraled by: Claudio Loubiar Laboratory Tachnician

Approved by: Kafm Pokowic: Tachrical Managar

Cerdificate Mo: E53-2225_DecD8
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Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LEBARCZ30CW | 2503A-RCZ30CW
Calibration Laboratory of §  Schwaizerischer Kalitrierdienst
Schmid & FEI'TI'IEI Sarvice suisse détalonnage
Engineering AG € sarvieio sviezaro di tarsiurs
Zeughaussirassa 43, 8004 Zurich, Switzerland S 3wiss Casibration Service
Accredited by the Swiss Accreditalion Service [SAS] Accreditstion No.: SCS 108
The Swiss Accreditation Service is one of the signatories fo the EA
M al Ag 1 for tha | of calibration certificates
Glossary:
TaL lissue simutating liqud
MORM: .y, 2 sansitivity in free space
ComvF sansilivity in TSL / NMORM:x,y,z
DCP diode compression paint
CF crest factor (1duty_cyele) of the RF signal
ABC modulation dependent inearzabion paramilars
Palarizabtan g p ralation around probe axls
Palanzation & % rtation 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 5td 1528-2003. "IEEE Recommended Praclice for Determining the Peak Spatial-averaged Specafic
Absorption Rate (SAR) in the Human Head from Wireless Communications Devicas: Measuremeant
Techniques”, Decembar 2003

b} IEC 62203-1, “Procedure to measure the Specific Absorplion Rate (SAR) for hand-held devices used in dose
praximity o the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Mamadﬁ Applied and Interpretation of Parameters:
MNORMY, y,2; Assessed for E-field polarization & = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R32 wavewlde]
NORMx,y, 7 are only infermediate values, |.e,, the uncarainties of NORMx,y,z does not effect the E%-fleld
unceriainty inside TSL (see below Conv).
= NORMAx y z = NORMy,y.z * frequency_response (see Fraguancy Respanse Chart). This linearization is
implemeanted in DASY4 software versions later than 4 2. The uncertainly of the frequency respanse is included
in the stated uncerainty of Camd®.

# DCPxyz: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty requirad). DCP does nol depend on frequency nar media.

o gz Beyr Cuyz VRxyz A B Care numerical inearization parameters assessed based on the dala of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maxirmum calibralion range expressed in BMS voltage across ihe dicde

=  ComwF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for [ < B00 MHz) and inside waveguide using analytical field distributions based on power
measuraments 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 paramaters are
used in DASYY4 software to improve probe accuracy close to the boundary, The sensitivity in TSL comesponds
fo NORMx, ¥,z * ConvF whereby the uncerfainty corresponds to that given for ComvF. A frequency dependent
CanvF is used in DASY version 4 4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz.

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

«  Sansor Ofsel: The sensor offset corresponds o the offsat of virtual measurement centar from the probe tip
{on probe axis). No tolerance requirad.
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FCC ID:

IC ID:

Author Data

Dates of Test Test Report No

Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37

L6ARCZ30CW | 2503A-RCZ30CW

ES3DV3 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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Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LBARCZ30CW | 2503A-RCZ30CW
ES3DV1 SN:3225 December 11, 2009

DASY - Parameters of Probe: ES3DV3 SN:3225

Basic Calibration Parameters

Sensor X | Sensor Y | Sensor Z |Unc (k=2)
Merm (piidim)®y 1.26 122 132 | +100%
OcP jmivy" 2.3 4.8 2.7

Modulation Calibration Parameters

uin Communication System Name PAR A B C VR Une®
dB dBuV mi (k=2)
10000 cw 0.00 X 000 0.00 1.00] 300.0 %+ 1.5%
Y 0.00 0.00 1.00] 300.0
Z 0.0 0.00 1.00] 3000

The reported uncertainty of measurement is staled as the standard uncerainty of measurement multiplied
bry the coverage factor k=2, which for a normal distriibution corresponds to a coverage probability of
approximately 95%.

" Tre uncenanties of Bam, ¥ Z do nol aMact 16e F-feld uncensnty insiss TSL [ses Pages 5 and &)
* M umerical § A iRy o s e
¥ Uingertairiy 15 GeErmindd Using T M devalon fom iNNar meponsa apying recatancuar Asilasen and i eepreseed for the s al P fiald valug
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Author Data
Andrew Becker

Dates of Test

Test Report No

Mar 12 — Mar 30, 2010 | RTS-2068-1004-37

FCC ID:

L6ARCZ30CW | 2503A-RCZ30CW

IC ID:

ES3IDV3 SN:3225

DASY

- Parameters of Probe: ES3DV3 SN:3225

Calibration Parameter Determined in Head Tissue Simulating Media

1 [MHz] Validity [MHz]®  Permittivity
800 + 50/ 2100 41.51 5%
1810 + 50 /1100 4001 5%
1950 + 5074100 40.0 * 5%
2450 4+ 50!+ 100 8.2+ 5%

December 11, 2009

Conductivity ConwFX ConvFY ConvFZ ~ Alpha Depth Une (ke2)
0.97 = 5% 612 6.12 612 nk- 107 £ 11.0%
1.40 1 5% 5.4 5.14 514 045 160 = 11.0%
1.4 & 5% 4 96 486 4.95 047 1.57 £ 11.0%
1.80 £ 5% 453 453 453 0.41 188 +11.0%

 The validty of + 100 MHz ony appies tor DASY w44 and higher (see Page 2|. Tha uncerianty is e REE of Fe ConvF unoemanly o cabbeaton eguancy

and the unsrtanty for the indicaled negqusncy hand
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Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LBARCZ30CW | 2503A-RCZ30CW
ES3DV3 SM:3225 December 11, 2009

DASY - Parameters of Probe: ES3DV3 SN:3225

Calibration Parameter Determined in Body Tissue Simulating Media

1 [MHz] Validity [MHz]® _ Permittivity Conductivity ConvF X ConvF ¥ ComF Alpha  Depih Une (k=)
800 £ 5012100 55.0 2 5% 1.05 = 5% 587 507 507 0.4 112 £11.0%
1810 £ 50/ 100 53.3 £ 5% 1.52 £ 5% 4.80 .60 4,60 0.35 207 £11.0%
1050 £ 501100 533 4 89 1.52 £ 5% 483 4.83 483 0.3 245 +110%
2450 + 50/ + 100 B2.7T £ 5% 195 +5% 4,32 452 432 0.74 127 +11.0%

¥ The validty of £ 100 MHz orly anoies for OAEY wd.4 and higher (see Page 2. The uncortainty |8 he RES of the ConuF uncartainty 1 calbraion ey

and e uniedanty for the indcaied frequency band
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Andrew Becker
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Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LBARCZ30CW | 2503A-RCZ30CW

ES3DV3 SN:3225

December 11, 2009

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 8.3% (k=2)
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Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LBARCZ30CW | 2503A-RCZ30CW
ES3DV3 SN:3225 December 11, 2009

Receiving Pattern (¢), 3 = 0°

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

—a—x ——Y ——7 —0—Tuo

—o— 3 Mz
—8— 100 MHz |
—a— 00 Mz |
+1a:}|:-u—|:!!
—4— 2500 Mz | |

|
240 0 [

|
|
| 0 60 120
|

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

Carlificate ba: ES3-3226_Dec(S Fage B of 11

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
Tes Iﬂ Appendix D for the BlackBerry® Smartphone Model RCZ31CW | 10(47)
Serwces SAR Report
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Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 [L6ARCZ30CW [ 2503A-RCZ30CW
ESIDV3 SN:3225 December 11, 2009

Cerbficate Mo ES3-3225_Declg

Dynamic Range f(SAR;..4)
{(Waveguide R22, f = 1800 MHz)
VES i [ o T
"!.l| i‘ ‘ ‘ ! I i‘. Ll
1Ef|215| |:_,.- Il |_|' [lht i ll
| e .o
1E+04 | | | H|
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i fij
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I || _;"il | 1] | [ 4] | |‘ |
1Es00 b L L L T | 1 ih_ . . il

0,000 0001 081 0.1 1 10 100
SAR [mWicm?]
=il ol companeaied =i CompeErTsates]

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LBARCZ30CW | 2503A-RCZ30CW
ES3DV3 5N:3225 December 11, 2009

Conversion Factor Assessment

f =900 MHz, WGLS RS (head) f= 1810 MHz, WGLS R22 (head)
T = T I 300 - T | ]

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

Error [dBE]

II-IDD-{IHU 0080060 B-060-040 B-040-0.20 B-0200000
:EICII)!'I-DM EOHMIA0  B0s0060 BOSAD  EOBRTON

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

Andrew Becker Mar 12 — Mar 30, 2010

Dates of Test

Test Report No

RTS-2068-1004-37

FCC ID:

IC ID:

L6ARCZ30CW | 2503A-RCZ30CW

ES30V3 SN:3225

December 11, 2009

Other Probe Parameters

Sensor Arrangenment Triangulari
Connector Angha (°) Mot applicable
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Proba Onverall Length 337 mm
Frobe Body Diameter 10 mm
Tip Langth 10 mm
Tip Diametar 4.0 mm
Frobe Tip 1o Sensor X Calbration Point 2 mm
Probe Tip o Sensor Y Calbration Point 2 mm
Frobe Tip 1o Sensor £ Calibration Paint 2 mm
Recommanded Measurement Distance from Surfaca Amm

Cenficate Mo ES3-3225_Docl Page 116f 11
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Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LBARCZ30CW |2503A-RCZ30CW
Calibration Laboratory of Schweizerischer Kalibrierdienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG Sarvizio svizzero di taratura

Zrughaussirasse 43, 8004 Zurich, Switzertand Swiss Calibration Service

Accredited by the Swiss Accredilalion Servies (SAS) Accredilation Ne.: SCS 108
The Swiss Accraditation Sarvice is one of the signatories o the EA
Multilateral Agreement far the recognition of callbration cerificates

clent  RTS (RIM Testing Services) Certificats No: ET3-1644_Nov09
|CALIBR&TICIH CERTIFICATE — _]
Oibject ET3DVE - SM:1644
Calibealion procedurs(s) QA CAL-01.v6, QA CAL-23.v3 and QA CAL-25v2

cmmmpmudmh‘mmm:mm

Coalibration date: November 11, 2008 .

This cafbration certficate documents the traceability fo national standards, which reafize the physical units of meaasuremans (S0)
The massuremants and the uncerainties with confidanca probabiity ar geven on the faliowing pages and ane par of the cartificale.

All calibralions have been conducted i the dosed abarabory facilty: environmesnt lemperatume (27 + 35°C and hemididy < 7%

Calibration Equipment used [M&TE sritical for calibration])

Primary Standards ow  Cad Date (Certficats No.) ] Scheduled Calibration

Prawes mabar EL4198 GEAY20AE74 1-Apr08 (Mo, 217-01030) Bpr-1

Prawer sensor E44124 MY41495277 1-Apr-08 (Mo 217-01030) Apr-10

Power sensor E4d124 MY41 408057 1-Apr-08 (Mo, 217-01030) Apr-1d

Feferenca 3 dB Atenualor SN 55054 (3c) 31 -Mlar-09 (No. 217-01026) Mar10

Reference 20 d8 Atlenuador SN: 55084 (200) 31-Mar-09 (No. 217-01028) Mar-10

Raference 30 08 Atanuaior SN 55129 (300) 31-Mar-09 (Mo, 21 7-010ET7) Mar-10

Reference Probs ES3I0VZ SH: 3013 2-Jan-08% (No. ES3-3013_Janda) Jan=10

OAES SN GED Fit=Gop-0rd (Mo, DAE4-68])_Saplf) Sep-10

Sacondary Standards I0# Check Dabe (in houas) Schedued Check

RF generator HF 85480 LS 26420001700 A fg-39 (0 house check Oot-09) In house check Ocl-11

Metwork Analyzer HF 8753E 537300535 18-0c-01 (in bouse check Oct-08) In house check: Oct10
Mame Funclion Signatura

Cafibrated by Jaton Hastal Laboratory Technician ﬁ ( L—

Appraved by Kata Polovic Tachnical Manager ) - /

Issund: Movember 14, 200%
Thes calibratson certiicate shal nol be raproduced excepd in full withou! wiatlen approval of the laboratory

Cerificate No: ET3- 16844 Nowld Page 1 of 11
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Author Data Dates of Test Test Report No FCC ID: IC ID:

Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LBARCZ30CW | 2503A-RCZ30CW

Calibration Laboratory of R

' gt Schwalzerischer Kalibrardienst
Schmid & Partner —— Service suisss détalonnage
Engineering AG T Servizio svizzero di taratum
Feughaussirasse 43, 8004 Furich, Switzerland !';‘I_::_'"} Swiss Calibration Sarvice
Looredited by the Swiss Acoreditalion Service (SAS) Acereditation Ne.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Muliilateral Agroament for the Fecognition of calibration certiflcates

Glossary:

TSL fissue simulating Bgued

NORM:x v 2 sensitivity in free space

ComvF sensitivity in TSL [ NORMxy.z

DCP diode compression paint

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

AEBC modulation dependent inearization paramaters

Paolarization ¢ ratation around probe axis

Polarization & & fotation around an axis that is in the plane nofmal to probe axis (at measuwemant center),

e, &= 0 normal to probe axis

Calibration is Performed According to the Following Standards:

8) |EEE 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

by IEC 82209-1, "Procedure to measure the Specific Absorption Rate {(SAR) for hand-held devices used in close
praximity fo the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
o NORMx,y,z: Assessed for E-field polarization 5 = 0 (f < 800 MHz in TEM-cell; f > 1800 MHz: RZ2 waveguide)
NORMzx,y,z are only inlermediate values, i.e., the uncertainties of NORMx,yz does nol effect the E-field
uncerainty inside TSL (see below ConvF),

= NORM(fx,p7 = NORMyx, v,z * frequency_response (see Frequency Response Chart), This linearization iz
implemented in DASY4 software versions later than 4.2. The uncerainty of the frequency response is included
in the stated uncertainty of ComF.

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

«  Axpz Bxyz Cxpz VAxyz A B Care numerical lingarization parameters assessad based on the data of
power sweap lor specific modulation signal. The paramaters do not depend on frequancy nor madia. Vi is the
maximum calibration range expressed in RME vollage across the diode.

«  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 [ = 800 MHz. The same selups are used for assessment of the parameiers applied for
boundary compensation {alpha, depth) of which typical uncertainty values are given. These paramelers ara
used in DASY4 software to improve probe accuracy close ta the boundary. The sensitivity in TSL comesponds
o NORMx, 2 * ConvF wheraby the uncertainty comasponds to that given for ComvE. A frequency depandent
ComvF is used n DASY version 4.4 and higher which allows extending the validity fram + 50 MHz fo £ 100
MHz.

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

«  Sensor Offsef, The sensor offset correspands to the offsed of vilual measurement center from the probe tip
{on probe axis). No lolerance required,

Certficate No: ET3-1644_Now(S Page 2 of 11
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FCC ID:

IC ID:

Author Data

Dates of Test Test Report No

Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37

L6ARCZ30CW | 2503A-RCZ30CW

ET3DVE SN:1644

Probe ET3DV6

SN:1644

November 11, 2009

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

Calibrated for DASY Systems

{Mate: non-compatible with DASY2 system!)

Cerificate No: ET3-1644_ Nov0d Page 3 ol 11
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Author Data

Andrew Becker

Dates of Test

Mar 12 — Mar 30, 2010

Test Report No

RTS-2068-1004-37

FCC ID:

IC ID:

L6ARCZ30CW | 2503A-RCZ30CW

ET3DV6 SN:1644

DASY - Parameters of Probe: ET3DV6 SN:1644

Basic Calibration Parameters

N

ovember 11, 2009

Sensor X | Sensor ¥ | Sensor Z [Unc (k=2
Marm (L ImPY 1.85 1.25 1.93 | £101%
|oce jmv)® 936 93.0 91.9
Modulation Calibration Parameters
uiD Communication System Mame PAR A B c VR Une
| de dBuy miv =2}
10000 cwW 0.00 0.00 0.00 1.00] 300 = 1.5%
0.0 0.00 1.00] 300
| (3,00 000 1.00] 300

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

* The uncarainties of Mo Y, Z do not atlect the E-feld wnceiainly necks TSL (e Pages 5 e B)
" Mumancal linearizaltion parameder uncedsinly nol required
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Serwces SAR Report

Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LBARCZ30CW | 2503A-RCZ30CW
ET3DVE SN:1644 November 11, 2009

DASY - Parameters of Probe: ET3DV6 SN:1644

Calibration Parameter Determined in Head Tissue Simulating Media

fIMHZ]  Validity [MHzl"  Permittivity Conductivity ConwF X ConvFY  ConvF Z Alpha  Depih Unc (k=2)
kelii] + 507 £100 41.5 + 5% 0.97 + 5% 6.08 6.08 6.08 042 229 = 11.0%
1810 + 50/ 4100 40,0 x 5% 1.40 2 5% 5AT 517 547 061 2 2 11.0%
2450 5072100 39,2 £ 5% 1.80 & 5% 4.50 4.50 4 .50 0.99 161 £ 11.0%

% Tha vakiddy of £ 100 MHz only apples for MEY 8.4 and highar {see Fage 2} The unceriamnty is the RES of the GonvF uncanainty af calbration frequancy

and e uncartarty lor the indicaled Fequency band,

Certificata No: ETI-1644_Nov( Page & of 11
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Serwces SAR Report

Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LBARCZ30CW | 2503A-RCZ30CW
ET3DVE SN:1644 Movember 11, 2009

DASY - Parameters of Probe: ET3DV6 SN:1644

Calibration Parameter Determined in Body Tissue Simulating Media

 [MHz] Walkdity [MHz]" Parmittivity Conductivity ConwF X ConvFY  ConvF Alpha Depth Unc (k=1)
200 50+ 100 550 & 5% 1.05 + 5% .87 g.47 587 041 255 £ 11.0%
1810 + 50 /2100 533+ 5% 1.52 £ 5% 4 69 4 69 4 69 0.79 257 +11.0%
2450 =50 /4100 52.7 £ &% 1.95 + 5% 4.1 411 4.1 0.89 141 £11.0%

© The vabdity of + 100 MHz crly applias lor DASY v 4 and higher (see Page 2} The urcerisinly is the R3S of the ConvF uncenbinly a1 cabbeation frequercy

and the uncertainty or the indicatad frequency Band

Cartificate Mo: ET3-1644_MowDs Fape & of 11
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Serwces SAR Report

Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LBARCZ30CW | 2503A-RCZ30CW
ET3DVE SN:1644 Movember 11, 2009

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

Freqguency response (nommalized)
P
T
]

0.8 :
08 ‘ ‘
08 .
3 + ' ' . — }

1] EOD 1000 1500 2000 2500 3000

f [MHz]
—&—TEM —&—RiZ
Uncertainty of Frequency Response of E-fleld: & 6.3% (k=2)
Ceartificate Ma: ET3-1644_Novdd Page 7 of 11
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Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LBARCZ30CW | 2503A-RCZ30CW

ET3DVE SN:1644 November 11, 2008

Receiving Pattern (¢), 9 =0°

f = 1800 MHz, WG R22

f =600 MHz, TEM ifi110EXX

—— X —a— —a—7 —0—Tat —i— . ke —ip—=Z e Tia
1.0 | |
08
08
= E-; [ —e—a0mikz
= I:I.G —— 100 Wz
m-ﬂ.z 000 Wz
.04 —m— 1000 MHz
06 —he— 2500 MHZ
-0.8
=1.0
0 B0 120 180 240 300
4 [

Uneertainty of Axial lsotropy Assessment: £ 0.5% (k=2)
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Serwces SAR Report

Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 [L6ARCZ30CW [ 2503A-RCZ30CW
ET3DV6E SN:1644 November 11, 2009

Dynamic Range f(SAR,..q)

(Waveguide R22, f = 1800 MHz)

1.E#06

1.E+05

1. E#04d

1.E+03

Input Slgnal [u'u']

1.E#02

1.E#01

1E+00 LA . o ek -
0.0001 0.001 0.01 0.1 1 10 100
SAR [mWicm]

—&— nail companaatad —¥— compensaled

| | ‘ |‘ |
g\ [ L L LT
Er-n.z | (Il il-T-‘u.. o—ae
ﬂﬁ‘ I | | H ‘ | |

0.001 0.0 01 1 10 100
SAR [mW/cm’]

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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SAR Report

Author Data

Andrew Becker

Dates of Test

Mar 12 — Mar 30, 2010

Test Report No

RTS-2068-1004-37

FCC ID:

L6ARCZ30CW

IC ID:

2503A-RCZ30CW

ET3DVE SN:1644

November 11, 2009

Conversion Factor Assessment

f= 900 MHz, WGLS RS (head)

0 an 40 50

o 10

—8— Analytizal

f= 1810 MHz, WGLS R22 (head)

20 30
gmm]

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

Error [dB]

N1 00060 W-0.80-060 W-0GI-040 W-040-0327 W-0.20-0000

Dooo-020  WO200 40

B0 40-060 WOGB1-0.00 OB 00

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

Cenificate Mo: ET3-1644_Nowda
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Serwces SAR Report

Author Data

Dates of Test

Test Report No

FCC ID:

IC ID:

Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LBARCZ30CW | 2503A-RCZ30CW
ET3IDVE SM:1644 November 11, 2009
Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (%) Mot applicable
Meachanical Surface Delection Mode enabled
Optical Surface Detection Mode enabled
Frobe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 6.8 mm
Probe Tip to Sensor X Calibration Paint 2.7 mm
Probe Tip to Sensor Y Calibration Point 2.7 mm
Probe Tip to Sensor Z Calibration Point 2.7 mm
Recommended Measurement Dislance from Surface 4 mm

Cartificate No: ET2-1644_MowlD Pags 11 of 11

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
ng' Tesmg Appendix D for the BlackBerry® Smartphone Model RCZ31CW | 24(47)
ZZZ28W0 Services® | SR Repor
Author Data Dates of Test Test Report No FCC ID: IC ID:

Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LBARCZ30CW | 2503A-RCZ30CW
Calibration Laboratory of S, Schwalzarischer Kalibrierdienst
Schmid & Partner % Service sulsse d'étalonnage
Engineering AG e Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzsriand ‘7,’4{"'\':‘\)" Swiss Calibration Servics
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

Calibration date:

Condition af the calibrated item

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

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

Caiibration Equipmant usad (MATE critizal for calibration)

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

Issues: January 7, 2009

This calibration certificate shall not be reproduced sxcapt in full without written approval of the laboratary.
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Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LEBARCZ30CW | 2503A-RCZ30CW
Calibration Laboratory of Schuiisitacher Kallbitasdonit
Schmid & Partner Service suisse I'¢talonnage
Engineering AG Sarvizio svizzero di tarsturs
Zeughaussirasse 43, 8004 Zurich, Switzeriand Swiss Calibration Servics
Accreditad by the Swiss Accraditation Service (SAS) Accraditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multitataral Ag: for the gnition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:

d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

s Electrical Delay: One-way delay between the SMA connector and the antenna feed point. No
uncertainty required.
* SAR measured: SAR measured at the stated antenna input power.

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

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

Certificate No: DB35V2-446_JanD9 Page 2ol 6
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¥zi Serwcesw P
Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LEBARCZ30CW | 2503A-RCZ30CW
Measurement Conditions
DASY syslem configuration. &s far as not given on page 1.
DASY Version DASYS V5.0
Extrapolation Advanced Extrapolation
Phantom Modular Flal Phantom V4.9
Distance Dipole Center - TSL 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 (215+02)°C — —
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 240mW /g
SAR normmalized normalized to 1W 960mWig

SAR for nominal Head TSL parameters '

normalized to 1W

9.50 mW /g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 158 mWig
SAR normalized normalized to 1W 632mWig

SAR for nominal Head TSL parameaters '

nomalized to TW

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

Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LBARCZ30CW | 2503A-RCZ30CW

Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4960-690
Return Loss -233dB

General Antenna Parameters and Design

Electrical Delay (one direction) [ 1.385ns

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

The dipole is made of standard semirigid coaxial cable. The centar conductor of the feeding line Is directly connected lo the
second arm of the dipole. The antenna is therefere shori-circulted for DC-signals,

No excessive force must be applied lo the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged

Additional EUT Data

Manufactured by SPEAG
Manufactured on October 24, 2001
Certificate No: DB35V2-446_Jan09 Page 4 of 6
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Author Data

Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LBARCZ30CW | 2503A-RCZ30CW

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

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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Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LBARCZ30CW |2503A-RCZ30CW

Impedance Measurement Plot for Head TSL

S Jan 2893 18:13:34
780 235000 00

o %f_ \
-3 = . -
!
CH 51 L S dBSREF . - ] -2 266 B 835000 308 MKz
-\__‘_‘-_‘—m\_\—_\‘ e ————
=1 o=~ e e CH2 Markers
4 e - — + : 2-11.708 d8
Cor . LN L /{; | 500,000 MHz
1 3 e
LY s ey
fivg K /
16° $ t 1
. - . A 1( -
\
=1~ —p ~
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SAR Report
Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LBARCZ30CW | 2503A-RCZ30CW
Calibration Laboratory of S, Senweizanscher Kallbrierdionst
Schmid & Partner % Service suisse d'étalonnage
Engineering AG — Servizio svazero di Laratura
Zeughaussirasss 43, B0D4 Furich, Switreriand fﬂp?‘ Swiss Calibration Servica

Accredited by the Swiss Accreditafion Service (SA5)
The Swiss Accreditation Sarvics it ons of the signatonies to the EA
Multilateral Agreement fior the recognition of calibration certificates

cient  RUS(RMITostSavices) == Chmmcnwe DISOOV224020 tdS

Calibraton date.

Comatenof me coerc v ETGAOR )L  E  S1) P

This calibea$or certificate docurmerts the traceability o natheral standards. which reslize the physical uniis of measuremanta (81),
The massurements and the uncertainties wisth confidence probability ane given on the foliowing pages and ane pant of the certificate,

Al caiiprations have been conducied in Tha closed tsboratory facity: environment tempesa ture (22 * 3)°C and humidiy < 70%,

Calibration Equipment used (METE critical for calibration)

Prirnary Standsms |2 Cal Date [Calbrates by, Carsficats Mo ) Scheduled Caltration
Power mater EPM-8424 | GBaTas0TOS 08-0ict-08 (Mo. 217-00858) Oor-08

P wsnimor HP B4R1A USITZIETEl 08-Dci-08 (Mo, 217-D088E) O3

Reference 30 0B Amenustor SN 5086 (20g) O1-Ju-08 (Mo, 21 7-00B6S) ha-08

Typa-N mugmatch combinasicn SM S047.270B327  01-JuD8 (Mo 217-0086T) Ju-08

Relerence Probe S530VE Sh 3025 ZA-ApeE (Mo, ES3-3025_ApeGa) AprR

AF2 M B0 TigAbpr0f (M. DAES B0 hioeDE) Mg -Dg

Seconcary Standais D# Creck Date (in howsa) Scrwdubed Check
L —— MYS10SZINT 18-0et-03 i o chock Ot O7) in house check: Dot-09
RF generslor RAS SMT-06 120005 4-Aug-25 (in house chedk Oct07) in houss check: Dc-08
Network Analyzer HP 3753 USITIN5AS S4208 18-Oci=-01 [(in howse cheeck Chc-08) In houss check: Oc3-08

Isaued: Jamuary 7. 2008

Tris ealibration ceriflcate shall not ba reprocuced sxcept in full withaut weithen appreval of $he labarstary.
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Author Data Dates of Test Test Report No FCC ID: IC ID:

Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LBARCZ30CW | 2503A-RCZ30CW

Calibration Laboratory of Scheizerischar Kalibrierdi

Schmid & Partner Sarvice suisss ¢"stalonnage
Engineering AG Servizio svizzero di taratura

Zsughaussirasse 43, 8004 Zurich, Switzerland Swiss Calibration Service

Accradited by the Swiss Accreditation Service [SAS) Accraditation No.: SCS 108

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:

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

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

Cc

—

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.

e Anfenna 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: IC ID:
Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LEBARCZ30CW | 2503A-RCZ30CW
Measurement Conditions
DASY system configuralion, as far as not given on page 1
DASY Version DASYS V5.0 |
Extrapolation Advanced Extrapoiabon "
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 1.40 mhoim |
Meaasured Head TSL parameters (220202)°C 385+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 TW 38.3 mW /g

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”
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Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 [L6ARCZ30CW [ 2503A-RCZ30CW
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
1.216ns

| 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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SerwceS“ SAR Report

Author Data

Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LBARCZ30CW | 2503A-RCZ30CW

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

DASYS5 Validation Report for Head TSL
Date/Timie: 06.01.2000 11:22:58

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

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

Medium: HSL U10 BB

Medium parameters used: £ - 1800 MHz; o = 1.4 mho/m; 5, = 39.6; p — 1000 kg/m?
Phantom section: Flat Section

Measurement Standard; DASYS (IEEE/IEC)

DASYS Configuration:
s Probe: ES3DVE - SN30235; ConvEF(4.96, 4 064 96): Calibrated: 2804 2008
o Sensor-Surface: 3.4mm (Mechanical Surface Detection)
+  Electronics: DAE4 Sné01; Calibrated: 14.03. 2008
s Phantam: Fiat Phantom 5.0 (front); Type: QDOIOPSOAA; Serial: 1601

e 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=5nm, dy=5mm, dz=5mm

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

Peak SAR (extrapolated) = 17.6 Wikg

SAR(] g) = 9.57 mW/g; SAR(10 g) = 5.04 mW/g

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

L
L]

25

0dB=112mWig
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Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 |[L6ARCZ30CW | 2503A-RCZ30CW

Impedance Measurement Plot for Head TSL

& Jan IBRS BI57i0
5 F—
CH2 L S dB8/REF -28 o 1:=-58.631 0B 1 EFR.060 588 MMz
| ——— T T ] e CH2 Markers
' : t /_,_,_/—f’/ 2-18,571, dB
. x 1.90099 BHz
! | o~ - 4
~ £
;5
S
s \—+
\ {
{
\
i1}
ART 1 B3 ane 1
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ZZZ28W0 Services® | SR Repor
Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LBARCZ30CW | 2503A-RCZ30CW
ATy
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

Claanrt

Otject BN SRR SR R T i

Calipration procscureds)

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
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%.

Calibration Equipment usod [MATE oribcal for cadbration

| Primary Standards ioe Cal Date (Castratod by, Certficate No.} Scheduled Calibration
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

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

Typa-K mismsich cominaton SN B0ST.2/0B327  O9-Jul-DB (Mo 217-0086T) A

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

DAE4 Sk B 14-Mar-08 (Mo DAE4-BE01_MadDH) Mar-03

Secondary Standarnds e Crancic Dt (i heouse} Scheduled Check
Poser sonsor HP B2314 MYayoRzIT 18-0ci-00 (i howse chack Cc-07) in mousa checi: Qo089
RF penecator RAS SMT-06 SO0 By 35 [ houss check Oc-0T) in howss chack: -0
Meatwors Anahyzes HP STIZE USITIS0SES Sap 18-0c-01 (v house check Dct-0f) i house check. Oo-09

Same Finction Bgratum

Thiss caliration perfificais shad not be reproduced sxoept in full without written spproval of the labaratory.
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ZZZ28W0 Services® | SR Repor

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

Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LBARCZ30CW |2503A-RCZ30CW
Calibration Laboratory of Schweizarischer Kabbrerdionst
Schmid & Pariner Sarvice sultes FhtaloRrage

Engineering AG Servigic avizzsio di taratura

Zrughavssirpuss 43, 2004 Zurich, Switzertand Swins Calitwation Service
Arrrechbed Dy T SWISS ACCIBOMRION SEre (SAS ) Accredaason Mo.. BCE 108

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 Recommeanded 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:

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

= Antenna Paramelers with TSL: The dipole is mounted with the spacer o position its feed
point exactly below the center marking of the fiat phantom section, with the arms oriented
parafiel to the body axis.

* Feed Point Impedance and Refumn Loss: These parameters are measured with the dipole
posilionesd under the liguid filled phantom. The impedance stated is ransformed from the
maasurement at the SMA connector to the feed point. The Retum Loss ensures low

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

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

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

= S5AR for nominal TSL paramsaters: The measured TSL parameters are used to calculale the
nominal SAR resul.

Certificate Na: D1900V2-545_Jan09 Page 2 ofG
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ZZZ24aWl Services P
Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LEBARCZ30CW | 2503A-RCZ30CW
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
Frequency 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 condition
SAR measred 250 mW iInput poser 102mWig
SAR normalized nomalized 1o TW 408mWig
SAR for nominal Head TSL paramaters ' 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 paramaters normalized 1o 1W 208 mW | g £ 16.5 % (k=2)

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

Certificate No. D1000V2-545_jen09
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Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 [L6ARCZ30CW [ 2503A-RCZ30CW
Apperudin
Antenna Parameters with Head TSL
impadance, fransformed o feed point Sen+180
Rutum Loss -M.4dB
General Antenna Parameters and Design
l 1.187 ns _]

| Electrical Detay {one direction)

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

Manufactured by

SPEAG

Manufaciured an

November 15, 2001

Certificate hoc DYB00VZ-545 _ JandiG
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Author Data Dates of Test Test Report No FCC ID: IC ID:

Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LBARCZ30CW | 2503A-RCZ30CW

DASYS Validation Report for Head TSL

DateTime: 06.01.2009 13:17:58
Test Loboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V - SN:545

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; & = 39.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEIEC)

DASYS Configuration:
o Probe: FSIDVY - SN3G2S; ComvFi4.9, 49, 4 9% Calibrated: 25 .04 17008
¢ Semor-Surface: 3 dmer (Mechanical Surfsce Detection)
#  FElestronics: DAES Set0]; Calibrated: 14.03 2008
& Phantom: Flag Phartom: 5.0 (font); Type: QDOOGPSOAA; Seral: 1001

o Messurement SW: DASYS, V5.0 Baild 120; SEMCAD X Vesion 13,4 Build 43

Pin = 250 mW; dip = 10 mm, scan at 3.4mm/Zoom Scan (dist=3.4mm, probe Odeg)
(Tx7xT)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

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

Peak SAR (extrapolated) = 19 Wikg

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

Maximum value of SAR (measured) = 12 mWig

L

0dB = 12mWig
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Mar 12 — Mar 30, 2010

RTS-2068-1004-37 | LBARCZ30CW | 2503A-RCZ30CW

Impedance Measurement Plot for Head TSL

& Jen I3ER 1008158

P dE 1 SHAG08 808 MHi

CH2 Mark ars

— i3~} 4. 365 dB
- 1LEaBEE Mz
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Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LBARCZ30CW |2503A-RCZ30CW
Calibration Laboratory of A Schweizerischer Kalibrierdienst
Schmid & Partner SN Service suisse détslonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzarland *,ﬂﬁf Swiss Calibration Sarvice
Accredited by the Swiss Accreditation Senvice (SAS) Accreditation No: SCS 108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agrecmant for the recognition of calibration certilicales

Object

Calibeation procedure(s)

Calibration dake:

This calibration certdicate documents the receability to national standards, which reaiize the physacal unils of measurements. (51).
The measuraments and the uncaraintias with confidence probabéty ara given on the following pagss and are part of the cariicate

All cakbrations have been conducled in the closad laboratory facility: anvironment temperatwe (22 + 31°C and humidity = 70%.

Calibration Eguipmeant used (MATE critical for calibrabon)

Primary Standards D # Cal Date (Cantificate Mo j Stheduled Calibration

Power mater EPM-4424 GEIT4B0704 DE-Oet-09 (Mo, 31 7-01086) Oiet-10

Power sansor HP B4814 US3TE02TRS DE-0ct-09 (Mo, 241 7-01066) Cict-10

Aaferance 20 dB Athenuator SN 5084 (200) 31-Mar-0% (Mo, 217-01025) Mar-10

Typa-MN mismatch combenaton SN S04T 2 0 DE32T 31-Mar-0% (Mo, 217-01029) Mar-10

RAeference Probe ES30VE SN 3205 2E-Jum=08 (Mo, ES3-3205_Jun04) dumn-10

DAEL BN a01 O7-Mar-0% (Mo, DAEA-801_Bar(f) Mbair-10

Secondary Slandands D ) Chisch Dabe (in house) Schaduled Check

Prower sansor HP B4814 MY 41082317 TB-Oct-02 (in house check Oct-08) In howse check: Cct-11

AF gengrator ASS SMT-06 100006 4=Aug 9% (in howse chack Cct-05) In housse check; Oct-11

Matwork Analzer HPF BT53E US3ITH06EE S4206 1B-Oet-01 (i housd chack Oct-049) I b chack; Ocl-10
Mame Function Signature

Calibrated by:

Approved by,

lagued: Movembar 16, 2009

This calibration cerificate shall not be reproduced axcapt in full withow written approval of the laboratary
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Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LEBARCZ30CW | 2503A-RCZ30CW
Calibration Laboratory of S, Schweizerischer Kalibrigrdienst
Schmid & Partner Gt Service suisse d'étalonnage
Engineering AG B Servizio svizeero di taratura
Zeughaussirasse 43, B0M Zurich, Switzeriand 'e.-;mﬁ.“:u' Swiss Calibration Service
Accradiled by the Swisa Accradilation Sendce (SAS) Accreditation do.: SCS 108

The Swiss Accredilation Service is one of the signatories fo the EA
Multilateral Agreement for the recognition of calibration certificaies

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/s Systerm 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 ceriificate are valid at the frequency indicated.

* Anfenna Parameters with T5L: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

» Electrical Defay: 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 nommalized: SAR as measured, normalized to an input power of 1 W at the antenna
connectar,

+  SAR for nominal TSL paramelers: The maasured TSL parametars are used to calculate tha
nominal SAR result.
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Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 | LEBARCZ30CW | 2503A-RCZ30CW
Measurement Conditions
DASY systam conliguration, as far as nol given on page 1.
DASY Version DASYS W52
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V4.9
I_Ellstanca 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 parametars and calculations ware applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 322 1.80 mha/m
Measured Head TSL parameters 22.0+0.2)"C 391 6% 1.78 mho/m + 6 %
Head TSL temperature during test (21302 "C - -
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measured 250 mW input power 133mW g
SAR rormalized normalized o 1W 532mW i g

SAR for nominal Haad TSL paramelers

narmalized o 1W

53.4 mW /g £ 17.0 % (ka2)

SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input power B23mW g
SAR normalized nomalized to 1W 24.9mW g

SAR for nominal Head TSL parameters

normalized to 1W

24,9 mW /g = 165 % (k=2)

Certificate Mo: D2450V2-747_Now(a
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Serwces SAR Report
Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 [L6ARCZ30CW [ 2503A-RCZ30CW

Appendix

Antenna Parameters with Head TSL

Impedanca, ransformed 1o feed point

51940+ 0.9 142

Ralum Loss - 33.9 dB
General Antenna Parameters and Design
Electrical Delay {one direction) | 1,181 ns

Affer long larm 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 fo the
sacond arm of the dipole. The antenna is therefore short-circuited for DC-signals.
No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpaint may be damaged.

Additional EUT Data

Manulactured by

SPEAG

Marufactured on

December 01, 2003

Cerlificate No: D2450V2-747 NowiS Pane 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
TQS Appendix D for the BlackBerry® Smartphone Model RCZ31CW 46(47)
Serwces SAR Report
Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 [L6ARCZ30CW [ 2503A-RCZ30CW

DASYS5 Validation Report for Head TSL

Date/Time: 11,11, 2009 15:04:10
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:747

Communication System: CW: Frequency: 2450 MHz: Duty Cyele: 1:1

Medium: HSL UIl BB

Medium parameters used: = 2450 MHz: o = 1.79 mho/m; £ = 39.2; p = [0 kg.l'm
Phantom section: Flat Section

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

DASY S Configuration:

«  Probe: ESADV3I - SN3IX5; ConvFid 53, 4,53, 4.53); Calibrated: 26.06.2009
Sensor-Surface; 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn601; Calibrated: 07032000
Phantom: Flat Phantom 5.0 (front); Type: QDUODPS0AA: Serial: 1001
Measurement SW: DASY S, V5.2 Build 157; SEMCAD X Version 4.0 Build 57

- - Ll -

Head/d=10mm, Pin=250 mW, dist=3.0mm (ES-Probe)/Zoom Scan (Tx7x7) {(Tx7x7)Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=3mm

Reference Walue = 101.3 Vim; Power Drift = 0.067 dB

Peak SAR (extrapolaied) = 27 W/ikg

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

Maximum value of SAR (measured) = 17.1 mWig

m o
i
[
[

=20

2%

0dB =17.1mW/g

Carilicate Mo: D2450V2-T47_Movlg Page 5 o1 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




Jesting

Document

Page

Appendix D for the BlackBerry® Smartphone Model RCZ31CW 47(47)

Serwces SAR Report
Author Data Dates of Test Test Report No FCC ID: IC ID:
Andrew Becker Mar 12 — Mar 30, 2010 | RTS-2068-1004-37 [L6ARCZ30CW [ 2503A-RCZ30CW
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