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RESEARCH IN MOTION No. RAR20CN test report
Author Data Dates of Test Test Report No FCC ID:
Daoud Attayi | Oct. 22 — Nov. 04, 2004 RIM-0110-0411-01 L6ARAR20CN

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Client

Object(s)

Calibration procedure(s)

Calibration date:

Condition of the calibrated item i

§
This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature 22 +/- 2 degrees Celsius and humidity < 75%.

Calibration Equipment used (M&TE critical for calibration)

Model Type D# Cal Date (Cali d by, Certificate No.) Scheduled Calibration ]
Power meter EPM E4419B GB41293874 5-May-04 (METAS, No 251-00388) May-05 |
Power sensor E4412A MY41495277 5-May-04 (METAS, No 25100388) May-05

Reference 20 dB Attenuator SN: 5086 (20b) 3-May-04 (METAS, No 25100389) May-05

Fluke Process Calibrator Type 702  SN: 6295803 8-Sep-03 (Sintrel SCS No. E030020) Sep-04

Power sensor HP 8481A MY41092180 18-Sep-02 (SPEAG, in house check Oo3) In house check: Oct 05

RF generator HP 8684C US3642U01700 4-Aug-99 (SPEAG, in house check Augh2) In house check: Aug05

Network Analyzer HP 8753E US37390585 18-Oct-01 (SPEAG, in house check Oct03) In house check: Oct 05

Calibrated by:

Approwved by:

Date issued:September1, 2004

This calibration certificate is issued as an intermediate solution until the accreditation process (based on ISO/IEC 17025 International Standard) for
Calibration Laboratory of Schmid & Partner Engineering AG is completed.
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Probe ET3DV6

SN:1642

Manufactured: November 7, 2001
Last calibrated: August 28, 2003
Recalibrated: August 31, 2004

Calibrated for DASY Systems

{Note: nen-compatible with DASY2 system!)
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ET3DV6 SN:1642 August 31, 2004

DASY - Parameters of Probe: ET3DV6 SN:1642

Sensitivity in Free Space Diode Compression”
NormX 1.62 pV/(Vim ) DCPX 96 mV
NormY 1.86 pV/(Vim ) DCPY 96 mV
NormZ 1.61 uV/(Vim DCPZ 9% mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Plese see Page 7.

Boundary Effect

Head 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 3.7 mm 4.7 mm i
SAR,, [%] Without Correction Algorithm 9.5 5.3
SAR,, [%] With Correction Algerithm 0.1 0.2
Head 1800 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 3.7 mm 4.7 mm
SAR,, [%] Without Correction Algorithm 13.4 89
SAR,, [%] With Correction Algorithm 0.1 0.1

Sensor Offset

Probe Tip to Sensor Center 2.7 mm
Optical Surface Detection in tolerance

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

* numerical linearization parameter: uncertainty not required
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ET3DVeE SN:1842 Auguet 31, 2004

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

fraquency response
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ET3DV0 SN:1642 August 31, 2004
Receiving Pattern (¢ ), 6= 0°
f= 900 MHz, TEM cell 1110 = 1800 MHz, WG R22
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ET3DVa SN:1642 August 31, 2004

Dynamic Range f(SAR;caq)
{ Waveguide R22 )

1.E+5

1.E+2

1.E+1

-

m

+

&
L

.001 LN 01 1. 10 100,

mWizm®

o
=]
o
o
=
o
a =HH

e 1ot cOmpensaiad —@— compensated ]

meorio8]
q\
N

0.001 001 0.1 1 i0 100
mWicm®

Probe Linearity Error <+ 0.2 dB

Page 6 of 8

Copyright 2002 - 2004, Research In Motion Limited
This report shall NOT be reproduced except in full without the written consent of Research In Motion Limited



z— » Document Page
P = ;’i Appendices the BlackBerry 7250 Wireless Handheld Model | 8(28)

——]
===d
RESEARCH IN MOTION No. RAR20CN test report
Author Data Dates of Test Test Report No FCC ID:
Daoud Attayi Oct. 22 — Nov. 04, 2004 RIM-0110-0411-01 L6ARAR20CN
ET3DV6 SN:1642 August 31, 2004

Conversion Factor Assessment

f= 500 MHz, WGL3 RY {head} = 1800 MHz, WGLS R22 {head)
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[ —s—Anahtical  —o—Measumas | [ —e—anatpical  —o—Measuromets ]

f[MHz] Valldity (MHZ®  Tiesue Psrmittivity Conductivity Alpha Dspth _GonvF Uncertainty

00 800-1000 Head 41.5t5% 08715% 056 197 6.57 +£11.3%{k=2)
1800 17101810 Head 40.0+5% 1401 5% 050 2860 558 £ 11.7% (k=2)
a0 800-1000 Body 55015% 1051 5% 0.54 2.08 B3 11.3% (k=2)
1800 17101910 Body 533:5% 15215% 068 2.78 467 +11.7% (k=2)
® Tha Extal tancan is { =5 rookaurn-souars of standard ity of the Cometsion Factor at o

frequency and the sandand uncertainty for t indicand fequency band,
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ET3DVE SN:1642 August 31, 2004

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

Ermror [dB]

8100060 8020060 @-060-0.40 W-0.40-020 W-020000

IDD_OO-O,ZL'I B020040 O040-060 @060-050 MHO30-1.00

Spherical Isotropy Error < £ 0.4 dB
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Daoud Attayi | Oct. 22 — Nov. 04, 2004 RIM-0110-0411-01 L6ARAR20CN

Calibration Laberatory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 5004 Zurich, Switzerand

Client RIM_;

Cbjects)

Calibration procedutels)

Calibraton dale:

+ Conuiton of the calbrated vem 1. Toleranes: (according 1a the’ specific.calibration:

This calibraticn statement documents traceability of M&TE used in the calioration procedures and conformity of the procedures with the ISOAEC
17025 international slandard,

Al calibrations have been condusled in the closed lakaratory facility: ervisgnment temperature 22 +- 2 degreess Celsius and homidity < 75%.

CaRbration Equipment used (M&TE gritical for calibration}

|ModelType . . . I0# Cal Dats {Catibraled by, Certificate No.) . Scheduled Calibration
RF generator R&S SML93 10634 F-Mar-2002 [R&S, Mo, 20-92388) In howse check: Mar-05%
Fowar sensor HP 84814 MY41082317 18-0e2-02 {Agilent, No. 20021018) Oct-04
Power sensor HP B431 4 US37252783 30-Cet-02 (METAS, Mo, 252-D235) Qol-0%
Foweer meter EFM E442 GBIT480T04 30-0et-02 (METAS, No. 252-0236) Oci-03%
Network Analyzer HP 8753E 1837380085 18-0ct-01 (Bgilert, No. 24BR1033101} In house check: Ot 03
|
! I
Function
Galibwated by
Approved by

Date isgued: August 22, 2003

Thig ealibration cerificate i iesued as an intermediate sofution untit the accreditation process (based on ISQVIEC 17024 International Standard) far
Calibration Laboratory of Schrmid & Farmer Engineering AG iz completed

SRO-KPO3OLOBI-A Page T{1}
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Daoud Attayi Oct. 22 — Nov. 04, 2004 RIM-0110-0411-01 L6ARAR20CN
Schmid & Pariner Enginearing AG s p e a g

Zeughaugstrasse 43, 8004 Zurich, Switzerland
Phone +41 1 245 G700, Fax +41 1 245 9779
infof@spang.carn, htipfAwvwew.apesg.com

DASY

Dipole Validation Kit
Type: D835V2

Serial: 446

Manufactured:  October 24, 2001
Calibrated:  August 21, 2003
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1. Measurement Conditions

The measurernents were performed in the flat section of the SAM twin phantom filled with head
simulsting selution of the following electrical parameters at 835 MHz:

Relative Dielectricity 43.3 5%
Conductivity 0.91 mho/m + 5%

The DASY4 System with a dosimetric E-field probe ET3DV6 {SN:1507, Conversion factor 6.7 at 835
MHz) was used for the measurements.

The dipols was mounted on the smafl tripod so that the dipole feedpoint was positioned below the
center marking of the flat phantom section and the dipole was oriented paraliel to the body axis (the
long side of the phantom), The standard measuring distance was 15mm from dipole center 1o the
solution surface, The included distance spacer was used during measurements for accurate distance
positioning.

The coarse grid with a grid spacing of 15mm was aligned with the dipole. The 7x7x7 fine cube was
chosen for cube integration.

The dipole input power (forwasd power) was 250 mW £ 3 %. The results are normalized to 1W input
power,

2. R

Standard SAR-measurements were performed &ccording to the measurement conditions described in
section 1. The results (see figure stipplied) have been normalized to a dipole inpat power of 1TW
(forward power). The resulting averaged SAR-values measured with the dosimeiric probe ET3DV6
SN:1507 and applying the advanced extrapolation are:

averaged over | cm® (1 g) of tissue: 9,60 mW/g = 16,8 % (k=2)'
averaged over 10 om® (10 g) of tissue: 6.24 mWig = 16.2 % (k=2
! validation uncertainty
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Author Data Dates of Test Test Report No FCC ID:

Daoud Attayi Oct. 22 — Nov. 04, 2004 RIM-0110-0411-01 L6ARAR20CN

3. Dipoke Impedance and Retorn Loss

The impedance was measured at the SMA-connector with a network analyzer and numerically
transformed to the dipole feedpoint. The transformation parameters from the SMA-connector to the

dipole feedpoint are:
Electrical delay: 1.395ns  {one direction)
Transmission factor: 0983 {voltape transmission, one direction)

The dipole was posttioned at the flat phantom sections according to section 1 and the distance spacer
was int place during impedance measurements,

Feedpoint impedance at 335 MHz: Re{Z}= 4890
Im{Z}= -5.50
Return Loss at 835 MHz -14.9 4B
4 Handling

Do not apply excessive force to the dipole arms, because they might bend. Bending of the dipole arms
stresses the soldered connections near the feedpoint leading to a damage of the dipole.

5. Design

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

signals,
6. Power Test

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

Copyright 2002 - 2004, Research In Motion Limited
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Daoud Attayi Oct. 22 — Nov. 04, 2004 RIM-0110-0411-01 L6ARAR20CN

Page 1 of |
Date/Time: 08/21/03 10:03:51

Test Laboratory: SPEAG, Zurich, Switzerland
File Name: $N446_SN1507_HSL835_210803.da4

DUT: Dipok 835 MHz; Type: D8ISVZ; Seriak: DEISV2 - SN446
Program: Dipole Calibration

Communication System: CW-835; Frequency: 835 MHz Duty Cycle: 1:1
Mediam: HSL 835 MHz (o =0.91 mho/m, £, =43.28, p= 1000 kga'ml)

Phantom section; Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

= Probe: ET3DV6 - SN1307; ConvF(6.7, 6.7, 6.7); Calibrated: 1/18/2003

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

» FElectronics: DAFE3 - SN411; Calibrated: 1/16/2003

« Phantom: SAM with CRP - TP1006; Type: SAM 4.0; Serial: TP:1006

s Measurement SW: DASY4, V4.1 Build 47, Postprocessing SW: SEMCAD, V1.6 Build 115

Pig =250 m'W; d = 15 mm/Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Reference Value = 55.3 Vim

Paower Drift = -0.02 dB

Maximum value of SAR = 2.55 mW/g

Pin = 250 mW; d = 15 mm/Zoom Scan (Tx7x7)/Cube §: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Peak SAR (extrapolated) = 3.52 Wikg

SAR(1 g) = 2.4 mW/g; SAR(10 g} = 1,56 mW/g

Reference Value = 55.3 V/im

Power Drift= -0.02 dB

Maximym value of SAR =2 56 mW/g

dB

0 dB=2.56mW/g
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Wl

21 Aug 2003 BTVIIETIL
CHI] 24 L v FB 41 48,920 » 550784 34606 oF 335.985 A6 HHz

CENTER 9375.208 89Q MHz GFAN 499,080 803 MHz
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 4, 8004 Zurich, Switzerland

Client RIM

Object(s)

Calibration progedure(sk

Calibration dale;

Ganciton of e catrated e 1§ Tolrance (acoqrding to.tha specific calibration document)

This calibration statemenl decuments traceabiity of M&TE used it the calibration procedures and canformity of the pragedures with the |SOIEC
17025 international standard.

21l calibrations have been canducted in the closed taboralary Faeility: environment temperature 22 ~- 2 degrees Celsuy and humidity < 78%,.

Calibration Equipment ysed {MATE critical for calibraton)

Medel Type ... Cal Date {Caliorated by, Certificate Noy - Scheduled Calbiatfon
RF generator R&S SML-03 100698 27-Mar-2002 (RES, No. 20-423588) In houze check: Mar-DB
- Power sersar HP 34814 MY41082317 18-0ct-02 (Agilent, Mo, 20029012} Cet04
Powet sensor HP 54814 US37292782 30-004-D2 (METAS, No. 252-0236) Gct-03
Power meter EPM E442 GB3I7450704 30-0ct-02 (METAS, No. 252-0236) Qo0
Metwork Analyzer HP 3753E US3T590685 18-0cl-0F {Agllent, Ko, 24BR1033101) In house check: et 02
rr_la._m e Function Signature

Calibrated by:

Approved by

Date issued: August 24, 2003

Thie ealibration cerfificate is istued as an intermediate solution untd the accreditation process (hased on ISC/IEC 1702% Internatianal Standard) for ‘
Cailibration Laboratary of Schmid & Partmer Engineering AG |s campleted. |

BRG-KPOIG1 DG L-A Page § (4}
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Schirid & Pannar Enginesring AG s E (2] a E

Toughausstasse 43, BOD3 Zurich, Switerand
Phorea +41 1 245 3700, Fax +41 1245 3773
infoempang. com, s sonag . oom

DASY

Dipole Validation Kit
Type: D1900V2

Serial: 545

Manufactured:  November 15, 2001
Calibrated:  August 22, 2003
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1. Messurement Conditinns

The measurements were performed in the flat section of the SAM twin phantom filled with head
simuplatng yolution of the following electrical parameters at 1900 MHz:

Retative Dielectricity 40.2 + 5%
Conductivity 146 mho/m £ 5%

The DASYd System with 4 dosimetric E-field probe ETIDVE (SN;1307, Conversion factor 5.2 at 1900
MHz} was used ot the measursmsms,

The dipole was mounted on the small inipod sa that the dipale feedpoint was positionad betow the
cenler marking of the Mal phantom seclion and the dipole was oriented parallel 1o the body axis (the
long side of the phantom). The standard measuring distance was 10mm from dipote center to the
solution surface. The included distance spacer was used during measuretmems far aocurar.c distance
positioning. .

The coarse grid with a grid spacing of 15mm was aligned with the dipole. The 7x7x7 fine cube was
chosen for cube imegration

The dipele inpur power {forward power) was 250 mW £ 3 %. The results are mrl:mhmd 10 1W inpwt
poweT.

:  SAR Measurement with DASY Systeq

Smndard SAR-measurements were performed according to the messorement conditions deseribed in
section |. The resulis (see figure supphed) have been nomnatized o 8 dipale input power of TW
{forward power). The resulting averaged SAR-valuss measured with the dosimetric probe ET3IDYS

SN:1507 and applying the advanced lahon are:
averaged over 1 ¢nt’ (1 ) of tissue: 412 mWig + 16.8 % (k=2
averaged over 14 cm’ (10 g) of tissue: 213 mWig £ 162 % (k=2 '

! validation uncentainty
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Daoud Attayi Oct. 22 — Nov. 04, 2004 RIM-0110-0411-01 L6ARAR20CN

3, Digole Impedonce aad Retura Loss

The impedance was measured at the S A-connector with a network analyzer and mmenical by
transformed to the dipole feedpoint. The transformation perameters from the ShA-connector i the
dipole fezdpoint are:

Electrical delay: L198 gy  (one direction)
Transrmission factor: 0934 {volmge bansmission, ong dirsction)

The dipols was positipned a1 the flat phantom sections according to sechion | and the distanc spacer
was in place during impedance measurements.

Feedpoint impedance at 1960 MHz; Re{Z} = 4270
Im {Z)=0960
Return Loss a1 1900 M Hz 209 4R
4. Handling

Do not apply excessive forgs ta the dipole arms, because they mign bend. Bending of the dipols arms
stresses the soldercd connections pear the feedpoint leading to 8 damage of the dipole.

£ Design

The dipele is made of standard semirigid coaxial cable. The center conductor of the feeding ling is
directly conmecied to the second arm of the dipole. The antenna is therefore shon-cirewited For D
sigzals,

Small end caps have been added to the dipole arms in order to improve matching when loaded
according ta the position as explained in Section 1, The SAR deta are not affected by this change. The
overall dipole length is still eccording to the Standard,

fh Fower Test

After long term use with 40W radiated power, only & slight warming of the dipole near the Redpoint
can be measured.
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Pape 1 of 1
Date/Tome; 08/22/03 15:40:53

Test Laboratory: SPEAG, Zurich, Switzerland
File Name: SN545 _SM1507 HSL1900 220802 dad

DUT: Dipake 1900 MEx: Type: D190V Serial; D1900V) - SN245
Program: Dipole Calibration

Communication Systemn: CW- 1900; Fraquency: 1900 MHEz Duty Cyele: 1:1
Medium: HEL 1900 Mz {a = 1 46 mho/m, 6 = 40.17, p= 1000 kgfm’}
Phantorn saction: Flat Section

Measuremett Standard: DASYS (High Prevision Assessment)

DASY4 Configuration:

» Probe; ETIDVE - SNLS07; ComF(5.2, 5.2, 5.23; Calibrated: 171872003

» Semgor-Surface: dmm (Mechanical Swiface Detection)

s Eleotromes: DAED - EN411; Calibrated: [/162003

+ Phantom: SAM with CRP - TELO0G; Type: SAM 4.0; Serial: TP: 106

+ Measerement SW: DARY4, V4.1 Build 47; Poatprocessing SW. SEMCAD, ¥1.6 Build 115

Pin = 250 mW; & = 1) @m/Ares Scan (81x8111); Measurement grid: dx=15mm, dy=15mm
Reference Value =93 6 V/m

Power Difl =0.05 4B

Maximurn value of SAR = 11.5 mWig

Fin = 250 mW; d = 10 mm/Zoom Scun {Tr7a7WCobe & Measurement grid: dv=5mm, dy=5mm,
dz=Smm

Peak SAR {extrapolaied) = 177 Wikg

SAR( gy = 10.3 mW/g; SAR{10 )= 532 mW/g

Refererios Velue = #3.6 Vim

Power Diift =005 B
Maximum valus of SAR = T1.5 mWig

48
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-0

0 dB =11.5mW/g
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APPENDIX E: SAR SET UP PHOTOS
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P e e I N

Figure E1. Left ear configuration
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Figure E2. Right ear configuration
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Figure E3. Body worn configuration with the Ruggedized Holster
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Figure E4. Body worn configuration with Plastic and Leather Swivel Holsters
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Figure ES. Body worn configuration with Vertical Foam Holster
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Figure E6. Body worn configuration with Horizontal Foam Holster
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