Page

Document

Tes In Appendix D for the BlackBerry® Smartphone Model 1(81)
Serwces RDU71CW/RDV71UW SAR Report
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW

APPENDIX D: PROBE & DIPOLE CALIBRATION DATA

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
Copyright 2005-2011, RIM Testing Services, a division of Research In Motion Limited



Document Page
Tes In Appendix D for the BlackBerry® Smartphone Model 2(81)
. Serwces RDU71CW/RDV71UW SAR Report
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW [ 2503A-RDV70UW

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzerland

Accredited by the Swiss Accreddation Service [SAS)

Schweizerischer Kalibrierdienst
Service suisse d'etalonnage
Sarvizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresment for the recognition of calibration cerificates

Client RTS (RIM Testing Services)

Certificate No: ET3-1643_Mar10

|CALIBRATION CERTIFICATE

Objest ETIDVE - SN; 1643

Callbratian procadure{s) QA CAL-01,v6, QA CAL-23.v3 and QA CAL-25.v2
Calibration procedure for dosimetric E-field probes

Calibration data March 9, 2010

This calibralion certificate documenis the traceability to naional standards, which realize the physical unils of measurgments [S1}
The measurements and the uncartainties with confidence probability are green on the followng pages and are part of the cerificals

All calibrabons have been conducked in the closed laboratory facilily. envronment lemperature (22 & 370 and hurmdity < 70%

Calibralion Equipment used (MATE critical for calibration)

| Primary Standards D # Cal Date {Cenificats Mo |
Power mater E44198 GE41293874 1-Apr-0d (Mo, 217-01030)
Power sensor E44124, 41455277 1-Apr-0d (Mo, 217-00030)
Fowar sensor E44124 MY 41458087 1-Apr-08 (Mo, 217-01030)
Reference 3 dB Attenuator SN S5054 {3) 31-Mar-08 (Mo, 217-01026)
Referance 20 dB Attenuator SM: 55085 {20b) 31-Mar-08 (Mo, 217-01028)
Reference 30 dB Atenuator SMC 55129 (300 31-Mar-08 (Mo, 217-01027)
Reference Probe ES30V2 SM- 3003 H)-Crerc-08 {No. ES3-3013 Deci)
DAE4 SN 660 29-Sep-08 (No. DAE4-580_Sep(d)
| Secandary Slandards | iD# Check Date {in house)
RF ganerator HF 86480 L5364 2001 700 A-Aug-Bd {n house check Owl-09)
Matwork Analyzer HP 8753E US3TIR0585 18-0ct-01 {0 hausa check Oet-09)
Mama Furction
Calibrated by: Jaton Kasiradl Labaraiory Technatian
Appraved by: Hatja Pokovig Technical Managar

This calibration certificate shall not be reproduced excep! in full withoul written approval of the laboratory

Schedued Calivaton
Apr-10
Ape-10
Apr-10
Mar=10
Mar- 10
Mar-10
Dec-10
Sep-10

Schedued Check
In hause check Oct11
In house chack Oct1d

Signature

L I.-IIll i fr( LN
e A

Issued. March 10, 2010

Certificate Mo: ET3-1643_Mar10
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Andrew Becker

Calibration Laboratory of

g Schweizerischer Kalibrierdienst

Schmid & Partner Service suisse d'élalonnage
Engineering AG c Servizio svizeero di taratura

Zeughausstrasse 43, B004 Zurich, Switzerland S  Swiss Calibration Service

Accredited by the Swiss Accraditation Service (S45) Accreditation No.: SCS 108

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

Multilateral Agreament for the recognition of calibration certificates

Glossary:

T5L tissua simulating liquid

MORM:x.y 2 sengitivity in free space

ComF sensitivity in TSL 7 NORMx y z

DCP diode compression point

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

a8 B C modulation dependent linearization parameters

Polarization ¢ g rotation around probe axis

Polarization 3 3 rotation around an axis that is in the plana normal to probe axis (at measurement canler),

La., & = 0is normal to probe axis

Calibration is Performed According to the Following Standards:

g) I|EEE 5td 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorplicn Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques", December 2003

b} IEC 62209-1, “Procedure to measure the Specific Absorption Rale (SAR) for hand-held davices used in dosa
proximity to the ear (frequency range of 300 MHz 1 3 GHz)", February 200:3

Mathnds Applied and Interpretation of Parameters:
NORMy, v, z: Assessed for E-field polarization & = 0 (f < 800 MHz in TEM-cell; T= 1800 MHz: R22 waveguide).
NORMx,y.z are only infermediate values, i.e., the uncedainties of NORMzx,y.z does not effect the E™-fisld
uncertainly inside TSL (see below Convi).

o NORM{x y.z = NORMx, .z * frequency_response (see Frequency Response Chart). This linearnization is
implemented in DASY4 software versions [ater than 4.2, The uncerainty of the frequency response is included
in the stated uncerainty of ConvF,

«  DCPxy.z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on freguency nor media.

o AppZ Bayz Coyz VRxpz A B Care numerical lingarization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. ViR is the
miaximum calibration range expressed in RMS voltage 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 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 paramelers are
usad in DASY4 software to improve probe accuracy closa o the boundary. The sensitivity in TSL coresponds
to NORMsx v,z * ComvF whereby the uncertainly corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the vahdity from + 50 MHz to £ 100
MHz.

s Spherical isotropy (30 deviation from isofropy): in a fiekd of low gradients realized using a flat phantorm
exposed by a patch antenna.

s Sensor Offset; The sensor offsel corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.

Cerificate No: ET2-1843_Mar10 Page 2 of 11
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ET3DVE SN:1643

Probe ET3DV6

SN:1643

Manufactured: November 7, 2001
Last calibrated: March 10, 2009
Recalibrated: March 9, 2010

Calibrated for DASY Systems

[Note: non-compatible with DASY2 system!)

Certificate Mo: ET3.1843 Mar10 Papge 3 of 11

March 9, 2010
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ET3DVE SN:1643 March 9, 2010

DASY - Parameters of Probe: ET3DV6 SN:1643

Basic Calibration Parameters

Sensor X | Sensor ¥ | Sensor £ lUnc (k=2) ]
MNorm (u\VINIm)5? 1.75 2.0 179 | =100%
DoP mvi” 932 | 9.0 an.g

Modulation Calibration Parameters

1]} Communication System Name PAR 5 A B c | VR Unc*
| a8 dBuV mv k=2)
10000 cw 0.00 X 0.00 000 1.00( 3000 = 15%
¥ 0.00 0.00 100 3000
_ z 000 000 100 3000

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

* The uncariairiies of MormX ¥ Z do not affect the E-Tield uncerlainly nsige TSL feee Pages 5 and 8)
® Mumarical ingarization paramatar: uncanainty not raqu red

 Uncarizinty is delemined wuging e maxirum deviaton from liRear responss apolyng recatanguiar disbibution and 1s expressad o0 e square of e iisld valus

Cadificate No: ET3-1843_Mart0 Page 4 of 11
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ET3DV6 SN:1643 March &, 2010

DASY - Parameters of Probe: ET3DV6 SN:1643

Calibration Parameter Determined in Head Tissue Simulating Media

s T

T [MHz] Walidity [_I'Mlt]'C= Pemmittivity Conductivity  ConvF X ConwFY¥  ConvF £ Alpha Depth Une (k=2)
500 £ 50/ 100 4152 5% 097 £ 5% B.01 6.01 a.01 0.42 235 £+ 11.0%
1810 £ 507+ 100 40.0 + 5% 1.40 £ 5% 4.99 4.95 4.98 0e2 235 +11.0%
1950 +50 /4100 400+ 5% 1.40 5% 4.74 4.74 4.74 0y 210 £ 11.0%

= Tha walidity of £ 100 MHz only apples for DASY w44 and higher [see Page 2). The unceranly @ e R3S of the Cone® uncerainly al cakoralion frequency

and tha uncertainty for tha indicated frequancy tand

Certificate Mo: ET3-1643_Mar10 Fage 5of 11
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ET3DVE SN:1643 March 9, 2010
DASY - Parameters of Probe: ET3DV6 SN:1643
Calibration Parameter Determined in Body Tissue Simulating Media
f [MHz] Validity [MHz]"  Permittivity Conductivity ConvF X ConvF Y ConvF 2 Alpha _ Depth Une (k=2)
900 x 507+ 100 5.0 £ 5% 1.05 £ 5% 5493 5.93 593 0.33 277 £11.0%
1810 £ 507+ 100 533+ 5% 1562 £5% 4.58 458 458 075 263 £+11.0%
1950 + 507+ 100 53.3 ¢ 5% 1.52 5% 4.54 454 4.54 0.99 220 £+ 110%

© The walidily of = 100 MHz only applies for DASY wi 4 and higher [see Page 2). The uncariz@nty is the RS5 of ine Conyf unceraimty al cabration mequency

an e uncestainty Tor the indicated frequarcy band

Cerificale No: ET3-1643_Mar10
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ET3DV6 SN:1643

Frequency Response of E-Field

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

1.5

March 9, 2010

_E 12 {
5 [
E 111 |
5 |
o |
! g 1.0 _‘| » PR .—_.—o—O—-—.____,-
' ‘P“""_'|
By Gg 1
| |
; 08
& _ |
07 :
| |
06 |
| [ !
| 05 | !
[#] S0 1000 1500 2000 2500 3000
 [MHz]
—a—TEM —a—R22

Uncertainty of Frequency Response of E-field: & §.3% (k=2)

Cerfificate Mo: ET3-1643_Marid Page T of 11
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Author Data
Andrew Becker

Dates of Test

Feb 7 — May 25, 2011

Test Report No

RTS-3933-1105-11B
RTS-2580-1106-09

FCC ID: ICID

L6ARDU70CW | 2503A-RDU70CW
L6ARDV70UW [ 2503A-RDV70UW

ET3DVE SN:1643

March 9, 2010

Receiving Pattern (¢), 3 = 0°

f =600 MHz, TEM ifi110EXX

f= 1800 MHz, WG R22

—a—x —a—Y —a—7 —O—Tuot

180 240
#[

= 3 MHz

. = 100 MHz
I!T..ll 7 II nnn —— 00 MHz
—— 1800 MHz

= 2500 MHz

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

Cerificabe Mo: ET3-1643_Mar10

Page 8 of 11
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ET3DVE SM:1643 March 9, 2010

Dynamic Range f(SAR;.a4)
{Waveguide R22, f = 1800 MHz)

| 1E«s

1.E+05

1.E+04

1.E+03

nput Signal (V]

1.E+(2

1.E+01

1.E+D0

0.0001 .o 0.01 0.1 1 10

SAR [mWicm®]

100

—&— not compensated —8— compenaated

..---l'llli'l“:

0.01 a1 1 0
SAR [mWicm']

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

Gerificate No: ET3-1642 Mari0 Page % of 11
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Feb 7 — May 25, 2011

Test Report No

FCC ID: ICID

RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW [ 2503A-RDV70UW

ET3DV6 SN:1643

March 9, 2010

Conversion Factor Assessment

f = 800 MHz, WGLS R3 {head)

10 0 30 a0
2[mm]

=& Analylical =0 Measuramanis

50 B0

f = 1810 MHz, WGLS R22 (head)

10 20 30 40

z[mm]

== Analylical e MEaguremers

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

B-1.00--0 &)

Boo0020

Error [dB]

B-0B0-0ED W-OB0-040 W-040-0 30 @0 20-000
BO20040 DOo40080 EofocB0  EOBL 0O

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

Certificate Mo: ET3-1643_Mar1(
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ET3DVE SN:1643 March 9, 2010
Other Probe Parameters
Sensor Arrangement Trangular
Connector Angle (*} Mot applicable
Mechanical Surface Detection Mode anabled
Optical Surface Detection Mode T enabled
Probe Overall Length 33T mm
Frobe Body Diameter 10 mm
Tip Length 10 mim
Tip Diameter E.8 mm
Probe Tip to Sensor X Calibration Point 2.7 mm
FProbe Tip to Sensor Y Calibration Point 2T mm
Probe Tip to Sensor £ Calibration Paint 2.7 mm
Recommendead Measurement Distance fram Surface 4 mim

Certificate Mo, ET3-1643 Mar1d Fage 11 0f 11
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Calibration Laboratary of

Schrmid & Fartmer
Enginearing A

Seughavssirasse 43, 0004 Furich, Ewdirarisnd

scnredled by the Swixx Accredalian Sendce (SaH)
This Switss ACCrodIRITEGR Sndon b ik of e sigratonss o e B8
Mulk|ateral Agrenment for {he mecagnitan e callbrabion esdifabes

Zlinne

RYS (R TesSng Sarvices)

Accrmdltation No.”

B ia | P i b e B | iy iy

Bareics w Umsns d'ﬂ.lunw
Berwxio svizzoro di tarature
Swiena Colibration Serdc

SC5 108

Cortficats We: ET3-1844_Navid

[CALIBRATION CERTIFICATE

-

Olgst

Calbwaton procedures)

Calkration dane

ETIDVE - SN:1544

QA CAL-01.v8, QA CAL-23 v3 and DA CAL-25.v2
Calibeation procadure for dosimelric E-lald probes

Movemnbar 18, 2010

The ma te and i

corlaimics with eanfid

Cahbration Equpmeam used [MATE cifeal lor calbratgn]

‘The: calrmalion cart fizpie d0CUMAME e 108t Rty o ratioral elandams. wheeh readize the physical v s of s oremenly, (31

[0l By AR ORI G0 Ehe i ng paget and asd st of the cecf el

Al camratrons have been concuzied in e el ibvralory ety @ meemrnend lmmpereione (20 &= 3°C ard fomecby < T09%

fithesduind CAshreina
Apa-11
A1
Ape-id
Ker-11
Mar-11
11
Dec-10
Apr-11

Hehdsubad Chsck

Prirmary Brandards | IDk “al Dale (Cerificale Hao.)
Poiwadt rimsber EleDE CE412093674 1-fpr PO Mo 29701135
Priwa senhar E449 28 W LARETT 1-Apr-10 Me 217-01138)
Prwe T gerbor Eag 124 WA ASR0ET AprA D 297011368
Fafeiencg 3 {3 AOGTEGOT SM: SR0e (35 0-Kar-A0 (Ha H7-01159|
Feleierce Hid B AHerusior feg B B el T SD-Mgr-A0 Mg F17-0 1R}
Feafaliice A B Alsrusior Eoy BE LRI A0-Mar-19 Mo 217-01 1EOE
| Fratmiene Probes S50 S 3018 A D | ES3-3013 Dl
| TaFa =M: BED AR Ta. CAES-EE0_Apr 1l
Secoridars 3tarcarde n# vk Cate in howse|
AF penaralor HP BSLEE USSadaue i 0 A-Poug-58 (10 houss check Tor-a8|
Hatwaik Anatyzer HP 8T53E US37 300333 1ECold (nhouse shegk D10
Mame Furktion
Caliaraled by Jurinn, Kl Labwaradeny Tachnician
Approved by. Fanka Pakendc Tiechwiosl kianager

This calibesron comftate shal

Inhinuse check Cacl- 11
I ouse check: - 11

GRnanra

Is 3ued: Wowwivbae 17, 2010
nal be reprodused SucEpl Rl s withhh dppneel of e boealorg

Centilizale ho: ET3 1644_Mowi]
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Dates of Test Test Report No FCC ID: ICID

cﬂlih_raﬁﬂ" Lﬂhnr!b-"r]" of t‘@ﬁ&h S P B e c e I 3 libe andians
Schimid & Partner {%ﬁ Sarvice aulsen o ttalontaan
Enginsering AG g - Servizio yezrers 141810k
Zoughouesstrapay 47, B0 Zurieh, Swizerind "’ﬁ? Sevisa Calibraticn Servce
Accrad bed by e Swiss AC Rk AlCn Senace |5A5) Acoradizmgn Mo SCS 108

Tha $wite Accroanatron Sorvice tg ome of the @ NGtames 10 the €A
Mutulabsral Agne-annent foe bhé recogn tian of calibration carsficobes

Glossary:

TSL ligsue smulating liguaid

NORME y .o sensitivity m free space

ConyF sanzifivity in TSL { NORMxy, 2

CCR dickde SOMPredge @l

CF crest Factor (Tiduty_cyche] of the RF signal

A B C rraadulation depardent linsarizalion parameters

Polanzation q o redatian around probe axis

Polanzatian & renatic araured &1 &x s that is in the plane normmal to probe axis {at mezsurement center),

i, = 0is normal 1o probe asic

Calibration iz Performed According to the Following Standards:
al IEEE Std 1 528-2000, "IEEE Recommended Practice for Oetermining the Peak Spalizl-Averaged Specific
Absorphion Rate (SAR] 0 the Homan Head froo Wireless Comrmunicatiaons Devices: Measurement
Techn ies®, Decambar 2003
Bl IEC 62209-1, “Procadure to measure the Specific Absargtion Rale (SAR) far hano-hald sevicas used in chase
prowamily to the sar [requency rangs of 300 MHz to 3 GHz]", Fobruary 2006

Methads Applied and Interpretation of Parameters:

= NORML Y Assossed Ior E-figld polagzetien & = 0 (f < 900 MHz in TEM-02l § = 1800 MHz: B2 wavaiuide),
MORM,y.z are only inlermadiate values, | 6., The uncarainties of NORMy 2 does not eMect the E™feld
uncerainty insioe TEL (aes helow SoneE),

+ NOREMMx p k= RORU p 2 * frequency nesponse [see Frequency Respanse Chard], This linearizalion is
implemented in DASYd sofrware wersions Later than 4.2 The uneeiinty of the reguency resporsa is includerd
in ke stated uncertarty of Comf,

v DCOFPxyz: DO are numencal inaaization paramaters assessed based om the daca of power swaep with CW
signal {no uncarainky requined). DOP does nol depand on frequency rar media.

+ A yz xpr Crrr VR R 2 A E Cane numencal ineanzatian parscneters sssessed based on the data of
power sweep for speciic medulabon signal. The parameters do not depend on lrequancy nor media. Y& is the
T2 WiTLITL SR AN0N FANE S pres fed in RS yodtaie wrass he diede.

s Conwi and Boundary Efect Faramsievs, Assessod in Nat phantom using E-lield for Tempersture Transfer
Standard for £ = 5X) MHZ) and inside waveguide using analytical Bedd distribution 2 Based on power
megsuremerts for £ B00 MHz. The same sttupt are uszed for assessment of the parameters apphed o
faurdany compensation (alpha, deoth) of which typical uncerainky values are given. These para meters are
U2 b DASYA soflware to improve probe acouracy <ose 1o the boubrdary. The seasitnaty in TSL cormesponds
0 NERNE .2 " Cosul whereby the uncertainty corres parda o that given bor Canel® & equency dependant
Ciernd™ i3 wzed in DASY version 4.4 and higher which allows exten dirg the vahiedily from £ 50 MHz to £ 100
flHz.

=  Sphercalisofropy (30 devialion oo isolropy]: in 3 feld of low gradiends rmalized using a st phantam
gxposed by a paich amenna,

»  SoensorOfser The sensor offael conespaonts io the offsed af virbual measurement center from the proge Ip
[om prosbe pab). W 106 ance reguired.

Cest A Ne: ET3- 1644 _Nayii Faga 2ol 14
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Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW [ 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW [ 2503A-RDV70UW

ET3IOVE SN1644

Probe

Manufactured:
Last caliorated:
Recalibrated:

November 16, 2010

ET3DV6

SN:1644

Movember 7, 2001
MNovember 11, 2009
Movember 18, 2010

Calibrated for DASY/EASY Systems

{Hate" non-competite with DASYZE aysiem”)

Cetfcalbe bo: ETL- 1044 Rowil
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Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW
ETIDVE SN:1644 MNavember 16, 2010

DASY/EASY - Parameters of Probe: ET3DV6 SN:1644

Basic Calibration Parameters

Senaor ¥ | Sersor Y

Sensor 2 Unc jk=2}

Mor (L e 1,53 186 201 |4 100%
BEF amn® 874 aTs 966
Modulation Calibration Parameters
uio Cammunicalion System Name PAR| A B c VR Unec®
48 | oBuw my [h=2}
K0 bty oo X 0 0 100] 1435 | 294
0.0 0.0 oo 1eea
z il 1 0.00 100l 1484

approximately S5%.

The reparted uncertainty of measurament is stated as the standard uncertainty of measurement multiplied
by he coverage faclor k=2, which for a normal distribution cormesponds t2 & coverage probability of

* The uncertaivies of Morm¥ ¥.2 do nol afecl e Ehakd urcansiny sioa TEL [ see Pages 5 ond B

# Mum=iical reerealion paemeier uncers nly rol o e

£ Uinearten rby e dessy makd uxng s rras mam deastion wam lnese resporee rphyng recabargular debicubon and ©esprecced S S ageane @l e el vale,

Cerlificabs Mo ET3- 1044 Howll

Fage

4l
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Serwces RDU71CW/RDV71UW SAR Report
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW
ETAIOWVE SN:1644 Movember 18 2010
DASY/EASY - Parameters of Probe: ET3DVE SN:1644
Calibrption Parometer Determined in Head Tisgue Simulating Media
1 [MHa] Validity [ME]®  Pormlttiviey Corduelivity ConvF A CorvFY  ComFZ Alpha une ez
Eh 1 504+ 100 4194 5% DS+ 0% 6. G454 .54 o3 I0E = 110
sco + B0+ 10H 415+ 3% AT+ 5% L] &0 200 027 48 £ 11.0%
1810 & BES+ 100 4]0+ 5% L E R 508 3 i E08 0.40 280 £ 11.0%
2460 501+ 100 WD 5% 1800+ 5% 4437 447 e 0,99 197 = 11.6%

" Theya dey o & 100 MHE Ol 3p0hes S [ 5 w4 2 ard -ighe- e Page 20 The inmerainty s 1he BSS ol e CiornE uncersiny &l o3 Eraion Tagiercy

and TR unsEr N o e o0 eEsd i serey bood

Certicaie My ETI-1644_Man0

Page b ot 11
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Serwces RDU71CW/RDV71UW SAR Report
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW

ETIDWVE Sh:1644

MNovember 16, 2010

DASY/EASY - Parameters of Probe: ET3DV6 SN:1644

Calibretion Farameter Detarmined in Body Tissue Simulating Media

1 [WHz] Valdity [MHZ]"  Parmibivity Conductiviey  ComeF X ConwE ¥ CanF 7 Alpha  Depth Unc (k=2
TEY &0+ 100 555t 5% 096 + &% E14 .14 5.4 0. 306 £11.0°%
0o £ 507+ 100 550 £5% 105 + 5% 583 550 5493 036 PR RER R RS
TG 1 B00 e 100 533 5% 1,52 + 5% 458 %55 4539 03z 260 11505
Z450 t 5072100 627 45% 1485 + 5% 405 405 a5 043 12% €11 0%

" TRR iy e f D MHZ erily aop e bor DASY b d ard fighar fses Bage 3 The o resdamiy o e BEE & P Somd unsera iy el calbeion freguensy

Ard] hi wlis ety B0 Ha o ndomred fmauency bana

Leikoate Mo ET 39544 Mo 10 Fap=8oi 11
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Serwces RDU71CW/RDV71UW SAR Report
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW
ETIDVE SN: 1644 November 16, 2010
Frequency Response of E-Field
(TEM-Call:iti110 EXX, Wavaequide: R22}
1k
14 .
14 ¢
i
E 10 . . -
T : o
s. o -
£
Qv -
GE -
a3 - . .
a L 100 1505 anlid} 2504 A
F M)
Uricariainty of Freguency Respormse of E-field: £ 6 3% (k=2|
Cartiteste Me ET3-1644_Mayil Fage 7 af 11
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Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW

ETIDVE SM:1644 Movember 16, 2010

Receiving Pattern ($), 39 = 0°

=600 MHz, TEM ifit10EXY f=1800 MHz, WG R22

— i i i 1 ——a —— ——2 —@—Ta
140
ug_ . .
o4 . . . —a— i
g o2
= ——tavi
D:}W
Enz . e L. . ML
-0 . . . . —— i
LY —le— 0 M
-0a
[} L) 120 180 240 o
&7

Uncerainry of Axial Isotropy Assassmant: £ 05% {ke)

Zanifizare ha ET3 1604 Ry 18 Fage a1 17
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Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW

ETIDVE SH: 1644

Sensor Volage uv]

Dynamic Range f(SAR,.,)

{TEM cell, f = 900 MHz)

1 E+0E
1.E+D0%
1.E+Da
1.E+03

1E+I2

1 E+1

1.E+D . . .
o1 0 o1 1 10 100
SAR [mWficm?]

——N B Mooy —e—y —W—Ymw —#F —B7an

1604 om 71 1 10 1
SAR [mwiom’]

Uncertainty of Linearity Assassment: £ 0.6% (k=2)

Cenfioma Mo ETI- 1844 _Mow1l Page 9 of 11
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Serwces RDU71CW/RDV71UW SAR Report
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW

ETIDWE SN:1644 November 16, 2010

Conversion Factor Assessment

1= 900 MHz, WGLS RS (haad)} F=1810 MHz, WGLS R22 (head)|

1 A0 20 L 44 =2l &
]

i 3t —— A AT
- e == Logrrral — b i

Deviation from lsotropy in HSL
Error (4, &), f = 800 MHz

-1 0040 80 W-0 80. 0050 .0 B0-0 40 B0 At 30 i 20
@i -0 W9 H-Dd0 @radds0 EOSD.0RT 0 B39O0

Unzartainty of Sphwrical kolropy Assessment; £ 2.6% (k=21

Cerificale Mo ET3-1644 hawvid Fage 109 11
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Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW [ 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW [ 2503A-RDV70UW
ET3DVG SH:1644 MNovember 16, 2010

Other Probe Parameters

Sensor Arrangement Trianguisr
Comnecior Angle () Mot applicah 2
Mechanical Suface Detection Mods anahlied
pbzal Surface Dedection Mode anabiled
Frobe Cwerall Length 33T mm
Frobe Body Diametss 10
Tig Lenglth 10
Tip Diamweter o & mm
Proba Tip to Sensor X Calibrztion Foint 2.7 ey
Proba Tip toe Sensar ¥ Calibration Point 2.7 mm
Frobe Tip to Sensor £ Calibralon Point 2.7 mm
Recemmended Measurement Distencs om Surface 3.7 mm

Cerdese Mo ETh 1644 iaw 10 Fage 11 af 14
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Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW [ 2503A-RDV70UW

Calibration Laboratory of ‘@h Schwelzerischer Kalibrierdienst

Schmid & Partner Mﬁ; Sorvice suisse d'élalennage
Engineering AG g Servizio svizzero di taratura

Zovghausstrasse 43, 8004 Zurich, Switzerland ﬁgﬁ\..\:‘h Swiss Calibration Service

herredibed by te Swins Accredilation Serdce (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

ciernt  RTS (RIM Testing Sarvices) . Cortificate Ne: E53-3225_Jan11

lCALtB RATION CERTIFICATE i

SRR P S

Object ES3DV3 - SN:3225

Calibration procedure]s:

Calibration date’ January 13, 2011

[ This calibration certilicate dacuments the traceabiily 1o nehanal standards, which realize \he physical orils of measuwrements (51}
The meeasuraments and the uncertaintes with confidence probakility are given on the fallewing pages and are par of the cenificae,

QA CAL-01.v7, QA CAL-23.v4 and QA'CAL-25w3 . -
Cﬂl'rl:l[atiuq procedure for dosimetric E-field probes - -

Al caFrations have been sonducted v he clesed laboralory Faclity, eovirgnrment wrmperalure (22 = 3)°C and humidiy < T0%,

Cahbraton Equipment used (METE cntical for calibration}

Prirmary Slandards o os __ Cal Date (Cartficate No.) Scheduled Calibrafion
Power mater E44198 GE41 293674 1-Apr-10 (Mo, 217-01136) Apr-11
Powar sensor 44128, M4 1435277 1-Apr-10 (Mo, 217-01134) Apr-11
| Powar sensor E44124 M4 1458087 1-Apr-10 (Mo, 217-01138) Aor-11
E Reference 3 dB Attenuator SN S6054 (o) 30-Mac-10 (Mo 21701158} Mar-11
| Reterence 20 dB Atienuatar SM: H508E (200) A0-har-10 (Mo, 21701167} Mai-11
Feterence 30 dB Attenuatar SM: 55129 (30h) A0-Mar-10 {Mo. 217-01160) Mar-11
Reference Prope ES30V2 5M: 3013 28-Dec-10 (No. ES3-3013_Decid) Dec-11
DAES | 8M: 660 20-Apr-10 (Mo, DAE4-BRD_ApriD) Aar11
Sgcondary Standards g Chack Date (in house) Scheduled Chadk
| RF generator HF 86480 U53642001700 4-Aug-98 {in houge check Oct-0F) In hauge check: Oct11
Netwiork Analyzer HF 8753E L3 3T Ae05ES 18-0l-07 (In house check Oct-10) In house check Oct-11 |
HName Functien Signature - |
| Callorated by: daton Kasteth |00 Laborstory Teohnivian oo f (CJ&__L
| Agproved by Katia Pokavic - Tochoicel Mariager /Jgs’ ”g i

_This calibration certificate shad nof be reproduced except in full withowl watlen approvat of the laboratary.

Issed: January 15 2011

Cantficale Mo E83-3225_Jani Page 1 of 11
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Serwces RDU71CW/RDV71UW SAR Report

Author Data

Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW [ 2503A-RDV70UW

Dates of Test Test Report No FCC ID: ICID

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughaussirasse 43, 8004 Zurich, Switzerland

Schweirarizcher Kalibrigrdionst
Service suisse d'étalonnage
Servizio svizzero di aratura
Swiss Calibration Service

Acerediled by he Swiss Accretiation Service [SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories (o the EA
Multilateral Agreement for the recagnition of calibration certificates

Glossary:

TSL tissue simulating liguid

NORMx w2z sensifivity in frea space

ConvF sensitivity in TSL / NORMxy.z

DCP diode compression point

CF crest factor (1duty_cycle) of the RF signal

A B C modulation depandent linearization parameters

Folarization o o rotation around probe axis

Polarization o 4 rotation around an axis that is in the plane normal to probe axis (at measurement cantar},

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

Calibration is Performed According to the Following Standards:

a) |EEE &id 1528-2003, "IEEE Racommendad Practice for Dafermining the Peak Spatial-Averaged Specific
Abszarption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technlgques”, Decambear 2003

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

Methods Applied and Interpretation of Parameters:
»  NORM, vz Assessed for E-field polarization # = 0 (f = 900 MHz in TEM-call; f = 1800 MHz: R22 waveguida).
HORMx,y,z are only infermediate values, i.e., the uncertainties of NORMx y 2 does not effect the E°-field
uncertainly inside TSL {ze2e below ConvF).

= NORM(x. ¥z = NORMx, ¥,z * frequency_response (see Frequency Response Chart). This linearization is
imptemented In DASY4 software verstons later than 4.2, The uncertainty of the frequency response 15 included
in the stated uncenainty of ConvF.

= DCPx yz: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
slgnal {no uncerainty required). DCP does not depand on freguency nor media.

o Ax iz Bxwzr Cxyz VRx w2 A B, Care numerncal linearization parameters assessed based on the data of
power sweep for specific moduiation signal. The parameters do nol depend on fraquency nor media. VR is the
maximum calibration range expressed in RM3 voltage across the diode.

s« CorwF and Boundary Effect Parameters: Assessed in Nat phantom using E-field (or Temperature Transfer
Standard for < 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 paramelars are
used in DASYY software to improve probe accuracy close to the boundary. The sensitivity in TSL comesponds
to NORMx, v, 2 = ConvF whereby the uncartainty corresponds to that given for ConvF. A freguency depandeant
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to = 100
MHz,

+  Spherical isotropy (30 geviation from isotropy): in a field of low gradients realized wsing a flat phantom
exposed by a patch antenna.

»  Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
[on probe aws). No tolerance required.

Cartificata Mo: ES3-3225_Jan1d Paga 2 of 11
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Serwces RDU71CW/RDV71UW SAR Report

Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW

January 13, 2011

ES3DV1 SN:3225

Probe ES3DV3

SN:3225

Manufactured: September 1, 2009
Last calibrated: December 11, 2009
Recalibrated: January 13, 2011

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 system!)

Cartificate MNo: ES3-3225_Jan11 Page & of 11
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Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW

ES3DV3 SN:3225

January 13, 2011

DASY/EASY - Parameters of Probe: ES3DV3 SN:3225

Basic Calibration Parameters

Sensor X | Sensor Y | Sensor Z [Unc (k=2) H
Norm {uVivim)® 1.26 1.21 131 | +1014%
DCP (mvy° 1021 | 1008 | 991 ]
Modulation Calibration Parameters
uip Communication System Name PAR A B c VR Une*
dB dBuV B mV {k=2)
10000 oW oog X 0.00 0.00 100 1498 | £26%
¥ Q.00 Q.00 100 1481
z 0.00 0.00 100 1107

The repurted uncerainty of measurement is stated as the slandard uncertainty af measurement multiplied
by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage probability of

approximately 95%.

* The unceclainbes of MomE, ¥, 2 do aol alfecl the E ik urizerlanly e TSL [see Pages 5 and 8).

¥ Mumerical lnearzation parameler. uncerainty nat requared.

e Ureeranly is determiried using the masmum devalion from lnear resparse apphang secatarguiar distribution and is expressed for the square of the field vaus

Carificate Mo: EZ2-3225_Jan11

Page d4of 11
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Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW

ES3DV3 SN:3225

January 13, 2011

DASY/EASY - Parameters of Probe: ES3DV3 SN:3225

Calibration Parameter Determined in Head Tissue Simulating Media

1 MHz] Validity [MHz]®  Permittivity Conductivity ConvFX ConvFY  ConvF Z Alpha  Depth Unc (k=2)
THO & 51+ 100 418 + 5% 089 + 5% 647 B4T B4AT 0.29 108 £ 171.0%
500 + 504 £ 100 415+ 5% 097 £+5% G111 &1 6.1 0.81 110 £ 11.0%
1510 + 50/ 4100 40.0 £ 5% 140 25% 5.26 528 5.28 037 168 +11.08
1950 50/ + 100 400+ 5% 1.40 £ 5% 4.93 4.98 4.98 0.48 1.51 £11.00%
2450 + 50 /=100 392 £5% 1.80 £ 5% 480 4 .60 4.B0 Q.52 1.54 +11.0684
2600 + 500+ 100 39.01 5% 1.96 £ 5% 4.52 452 4.52 0.53 1.58 £ 11.0%

© Tl waiddity of £ 200 MHEz ory applies Tor DASY wd 4 and ligher [zee Page 3. The unoerlanly s the R3S of the SonvF uncarkanly al calibraton frecuency

ard e chicerlainty for the indicabed frequency sand.

Cartificate Ma: ES3-3225_Jan11
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Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW

ES3DV3 5N:3225

January 13, 2011

DASY/EASY - Parameters of Probe; ES3DV3 SN:3225

Calibration Parameter Determined in Body Tissue Simulating Media

 [MHz} Validity [MHz]®  Pormittivity Conductivity ConvFX ConvF¥Y CanwFZ Alpha Dupth Unc (k=2)
T30 + 501100 555 £ 5% 0.56 & 5% 6.30 530 B30 (L 117 £ 11.0%
S0 + 5011100 550 5% 1.05 £ 5% 612 B2 B.12 072 1.20 £11.0%
1810 T 50/ 1100 533 £5% 152 + 5% 4.88 4 88 4.88 0.26 270 +11.0%
1950 £ 50/ 4100 533 x5% 1.52 + 5% 4 B8 4.89 4.89 0.33 228 £11.0%
2450 + 50/ + 100 2.7 £+ 5% 185+ 5% 4.43 4.43 4.43 083 1.04 +11.0%
2600 £560 /4100 52.5+3% 216+ 5% 4.3 4.29 429 0.89 105 £11.0%

“The valkiity of £ 100 MHz only apphes for DASY w4 4 ang higher (see Page 2) The uncetdainty is the REE of the ConvF uncotainty at cafibration requency

amd the urcaranty for he nocaed fmauency band

Certificate No: ES3-3225_Janid
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Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW
ES3DV3 SN:3225 January 13, 2011
Frequency Response of E-Field
{TEM-Cell:ifi110 EXX, Waveguide: R22)

| 15 | |
I 14 : | 5

15 - | i
! % 1.1 | .
i PN

£ ||
= 08 I H

| E 5 | b
i g oo i ‘ '
o b

e - | : .

0 ! I : |

i &0 1000 1500 2000 2500 000
, f [MHz]
| | +Téu- o —— !
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Conificate Mo: ES3-3225 Jan11 Paga 7 of 11 —

Copyright 2005-2011, RIM Testing Services, a division of Research In Motion Limited




Page

! = f
| 7|

Document

TESt[ﬂg Appendix D for the BlackBerry® Smartphone Model
RDU71CW/RDV71UW SAR Report

Services

32(81)

Author Data
Andrew Becker

Dates of Test

Feb 7 — May 25, 2011

Test Report No

RTS-3933-1105-11B
RTS-2580-1106-09

FCC ID: ICID

L6ARDU70CW | 2503A-RDU70CW
L6ARDV70UW [ 2503A-RDV70UW

ES3DV3 SN:3225

Receiving Pattern (¢), 9 = 0°

f= 600 MHz, TEM ifi110EXX

i i f= 1800 MHz, WG R22

January 13, 2011

== 2500 Mz

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

Cedlificate No: ES3-3225 Janil

Page 8 of 11

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
Copyright 2005-2011, RIM Testing Services, a division of Research In Motion Limited



Document Page
Tes In Appendix D for the BlackBerry® Smartphone Model 33(81)
Serwces v| RDU71CW/RDV71UW SAR Report
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW [ 2503A-RDV70UW

ES3DV3 SN:3225

Sensor Vollage [uV]

Dynamic Range f(SAR,.q4)
(TEM cell, f = 300 MHz)

1 E+08 f
1.E+05
1.E+04
1.E+03 |

1.E+02

1E+01 |

0,001 0.0 o1 1 10 1o
SAR [mWicm’] |
—— X B Ecor —8—Y ——=Yoor —8—I =—8—ZIcon)|

200
1.00
1 5 0.00 |
E H
En.m .
2.00 NP B S
0001 0. a1 1 10 190
SAR [mWWiem’)
Uncertainty of Linearity Assessment: * 0.8% (k=2)
Carlificate No: ER3-2220_Jan1d Page 9ol 11

Copyright 2005-2011, RIM'Testing Services, a division of Research In Motion Limited

January 13, 2011




Document

Page

_ L}
pgy”i TESt[ﬂg Appendix D for the BlackBerry® Smartphone Model 34(81)
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Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW

ES3DV3 SN:3225

Conversion Factor Assessment

f= 900 MHz, WGLS R9 (haad) f= 1810 MHz, WGLS R22 (head)

‘ 300 4 -

—— Ard il

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

Error [dE]

(00.00-0 20 WO2304A0 D0A0060 MOS0-0E) WO0EI-1.00

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

Cortificate Mo ES2.3225_Jan11 Page 10 of 11

January 13, 2011
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TES In Appendix D for the BlackBerry® Smartphone Model 35(81)
Serwces RDU71CW/RDV71UW SAR Report
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW

ES3DV3 SN:3225

Other Probe Parameters

January 13, 2011

Sensor Arrangement Triangular!
Connector Angle {°} Mot applicable)
Mechanical Surface Detection Mode enabled
Cptical Surface Detection Mode disabled
(Probe Overall Length 337 mm
Probe Body Diameter 10 mim
i‘l‘ip Length ) 10 mm
Tip Diametar 4 mim
Probe Tip to Sensor X Calibration Point 2 mm
Probe Tip to Sensur-‘l-" Calibration Point 2 n:n;
Probe Tip to Sensor £ Calibration Point 2 mm
Recommendead Maasuremeant Distance from Surface 3mm

Certficate No: ES3-3225 Jan11 Page 11 of 11
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p ’i Tes In Appendix D for the BlackBerry® Smartphone Model 36(81)
/f‘ Serwces RDU71CW/RDV71UW SAR Report
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW
Calibration Lﬂbﬂrﬂm of Schweizarischer Kalibrierdienst
Schmid & Partner Service suisse d'étalonnage

Servizio svizzero di taratura
Swiaa Calibration Sarvice

Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzerland

Accredited by the Swise Accreditation Service (SAS)
The Swiss Accredilation Service is one of Lhe signatories to the EA
Multilateral Agreement for the recognition of callbration cerificates

RTS (RIM Testing Services) Certificats No: EX3-3548_Jan11

|CALIBRATION CERTIFICATE |

EX3DV4 - SN:3548

Acereditation No.. SCS 108

Client

Object

Cabbration procedure(s)

QA CAL-01.v7, QA CAL-14.v3, QA CAL-23.v4 and QA CAL-25.v3
Calibration procedure for dosimetric E-fleld probes -

Calibration date

January 20, 2011

This calibraton cerificate documents the traceability to national standards, which realize the physical units of measurements (51).
The measurements and thie uncenainties with confidence probability are given on the following pages and are part of the cerificate.

All calibrations have bean conducted in the closed labaratory fecility: ensranment lemperasiure (22 & 3)°C and hismidily < T0%

Cabkrahon Equipmen! used (MATE critical for calratian)

Frimary Standards ID# Cal Date (Cerificats Mo ) Scheduled Calibration
Powar meler E44 158 GB41203874 Tetopr-10 (Mo, 217-01136) Apr-11
Power sensor Edd 128 My41405277 1afipra 10 (Mo, 217-01136) Apr-11
Power sensor E44128 My41498007 1=#pre 1l (Mo, 217-01136) Apr-11
Reference 3 48 Afteruaior SN, 35054 (3c) I0-Mar-10 (Na. 217-01153) Mar-11
Reference 20 di Atleruator SM: SE0EE (200} 30-Mar-10 {No. 217-01181) Mar-11
Reference 30 J8 Attenualor SM:. 55129 {30b) I0-Mar-10 (No. 217-01 180} Mar-11
Refarenca Probe ES30W2 5N: 3013 29-Dec-10 {No, ES3-3013_Decii) Dec-11
OAE4 5M: 880 20-Apr-10 (No. DAE4-660_Apr10) Apr-11
;_S_gt:n_nqpryﬂ-umm:. I1D® e Check Dale (in house) e Scheduled Check
RF genarator HP 86480 LISIG4 2001700 A-fug-G (in howse check Oct-08) In house chack: Oal-11
Mebwork Analyzer HP BT53E LIS3TI80585 18-0c-01 {in house chack Oct-10) In house check: Oct-11 |
| M Funesion Signature
| Calibrated by Katja Pokovie Technical Mariager !
: |
Approved by, Higle Kuster Quality Manager

| This calibration cenificate shall nat be reproduced except in full without wrilien apgraval of the labaratary

Issued: January 20, 2011

. Cedificate No: EX3-3548_Jan11
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P ’i TES Iﬂ Appendix D for the BlackBerry® Smartphone Model 37(81)
/fl

Serwces v | RDU71CW/RDV71UW SAR Report

Author Data

Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW

Dates of Test Test Report No FCC ID: ICID

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughousstrasse 43, 8004 Zurich, Switkzerland

Schweizerischer Kalibrierdienst
Service suisse d'élalonnage
Servirio svizzero di aratura
Swiss Calibration Service

Accredited by the Swiss Accredtation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral A;recmnnl for the m:ngnluun af calibration certificates

Glossary:

TSL tissue simulating liguid

NORMx v,z sensitivity in free space

ConvF sensitivity in TSL/ NORMx y 2

DCP diode compression point

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

A B C madulation dependent linearization paramelers

Polarization ¢ i rotation around prabe axis

Folarization & 3 rofation around an axis that is in the plane normal to probe axis (at measurement center),

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

Calibration is Performed According to the Following Standards:

a} IEEE 5td 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorpticn Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniquas”, December 2003

b} IEC 62200-1, *Procedure to measurs the Specific Absarption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
»  NORMx, vz Assessed for E-field polarization & = 0 {f = 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguida).
NORM=,y,Z are only inlermadiate values, i.a., the uncertainties of NORMs,yz does nol effect the E*-field
uncertainty inside TSL {see below ConvF).

o NORM{x.y.z = NORMx, .2 * frequency_response (see Frequency Response Chart). This lingarization is
implementad in DASY 4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

o DCPx .z DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal {no uncertainty required). DCP does not depend on frequency nor media.

o Ax v I Bz Cxyz, VRxp.z A B Care numercal linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode.

+  ConvF and Boundary Effect Parameters: Assessed in flat phantom usging E-field (or Temperature Transfer
Standard for f = 800 MHz) and inside waveguide using anahylical field distributions based on power
measuramants 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 o the boundary. The sensitivity in TSL coresponds
to NORMy, ¥,z * ConvF whereby the uncertainty cormesponds to that given for ComvF. A fraquency depandent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz.

+  Sphercal isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

«  Sensor Offset The sensor offsel correspands 1o the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.

Cerificate Mo EX3-3548_Jan11 Page 2 of 11
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Tes In Appendix D for the BlackBerry® Smartphone Model 38(81)
Serwces RDU71CW/RDV71UW SAR Report
Dates of Test Test Report No FCC ID: ICID

Author Data
Andrew Becker

Feb 7 — May 25, 2011

RTS-3933-1105-11B
RTS-2580-1106-09

L6ARDU70CW | 2503A-RDU70CW
L6ARDV70UW [ 2503A-RDV70UW

EX3DV4 5N:3548

Probe

Manufactured:
Last calibrated:
Recalibrated:

EX3DV4

SN:3548

November 16, 2004
January 21, 2010
January 20, 2011

Calibrated for DASY/EASY Systems

(Note: nen-compatible with DASYZ system!)

Ceartificate No: EX3-3548_Jan11
This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
Copyright 2005-2011, RIM Testing Services, a division of Research In Motion Limited
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Tes In Appendix D for the BlackBerry® Smartphone Model 39(81)
Serwces RDU71CW/RDV71UW SAR Report
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW

EX3DV4 SN:3548

January 20, 2011

DASY/EASY - Parameters of Probe: EX3DV4 SN:3548

Basic Calibration Parameters

Sensor X | Sensor ¥ | Sensor Z Unc (k=2)
Norm (puWi(Vim)®)"* 0.35 0.44 045 |£10.1%
DCP (mv)® 101.4 | 100.4 89.2
Modulation Calibration Parameters
uiD Communication System Name PAR A B c VR Ung®
dB dBuv mV {k=2)
10000 cw ool X 0.00 0.00 100 1288 | +208%
¥ 0.00 0.00 100 1399
z 0.00 0.00 1.00] 1428

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%.

* Th uncanaintios of Normot, ¥ Z do not abiect tha E'-fekd uncanainty inside TSL (see Pages § and 6)

B Murmerical ineanzation parameter unceranty not reguined

* Uncertainty is oetenmined using the masimum devalion from ingar response Bppiying recatangular distripulicn ard is exprasaed lor the square of the fisld value

Certificate No: EX3-3548_Jant1
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This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
Copyright 2005-2011, RIM Testing Services, a division of Research In Motion Limited




Document

Page

Author Data
Andrew Becker

Tes In Appendix D for the BlackBerry® Smartphone Model 40(81)
Serwces RDU71CW/RDV71UW SAR Report
Test Report No FCC ID: ICID

Dates of Test

Feb 7 — May 25, 2011

RTS-3933-1105-11B
RTS-2580-1106-09

L6ARDU70CW | 2503A-RDU70CW
L6ARDV70UW [ 2503A-RDV70UW

EX3DV4 SN:3548

DASY/EASY - Parameters of Probe: EX3DV4 SN:3548

Calibration Parameter Determined in Head Tissue Simulating Media

January 20, 2011

f [MHz] Validity [MHz]" Parmittivity Conductivity ConwF X ConwFY ComwF Z Alpha Depth Unc (k=2)
2600 + 507+ 100 350+ 5% 1.96 + 5% 7.08 7.08 7.08 023 1.34 +11.0%
5200 + 507+ 100 360+ 5% 4.66 + 5% 5.01 501 501 040 1.80 +13.1%
5500 1 50/ £100 3562 5% 4.96 £ 5% 4.63 4.63 4.63 0.50 1.80 £ 13 1%
5800 450/ £100 35315% 527 5% 4.42 4.42 4.42 0.50 180 +13.1%

s The validity of + 100 MHz only spphes for DASY w4 .4 and higher (see Page 2). The urcerainty is the R5S of the Comvf uncerainty al cakbration frequency

amnd Ihe urcananly for ihe indicaled Meguency bard.

Cartificate Mo- EX3-1548_Jan11
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Tes In Appendix D for the BlackBerry® Smartphone Model 41(81)
Serwces RDU71CW/RDV71UW SAR Report
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW

EX3DV4 SN:3548

January 20, 2011

DASY/EASY - Parameters of Probe: EX3DV4 SN:3548

Calibration Parameter Determined in Body Tissue Simulating Media

f [MHz] Validity [ﬁll-lr'_lt Permittivity Conductivily ConvF X ConvFY ConvF Z Alpha Depth Une (k=2)
2600 + 501+ 100 525+ 5% 2162 5% 7.2 712 712 067 071 £11.0%
5200 + 50/ £ 100 49.0 + 5% 530 £ 5% 4.79 479 479 45 180 £13.1%
5500 =50/ + 100 486 £ 5% 5652 5% 4,29 4,28 426 050 180 =13.1%
5800 507 £ 100 48.2 £ 5% 6.00 £ 5% 4.08 4,08 4.08 060 180 £13.1%

E Tha walkdity of & 100 MMz arly applies for DASY wd 4 and highar (sas Page 2). Tha uncertainty i ke RES of the ConfF unceranty at calibratian frequancy

ard e uncertainty Tor fhe indcated freaguency band

Certificate Mo: EX3-2548_Jan11
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Appendix D for the BlackBerry® Smartphone Model 42(81)
Serwces RDU71CW/RDV71UW SAR Report
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW [ 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW

EX3DV4 SN:3548

January 20, 2011

Cortificabe Mo EX3-3548 Jan11

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

»
L

1
[ ]

Frequency response (normalized)

1000 1500

f [MHz]

2000 2500

—8—R22

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

Page T of 11
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P;? ’ Tesnng Appendix D for the BlackBerry® Smartphone Model 43(81)
’/‘ RDU71CW/RDV71UW SAR Report

Document

Services

Page

Author Data

Dates of Test

Andrew Becker Feb 7 — May 25, 2011

Test Report No

RTS-3933-1105-11B
RTS-2580-1106-09

FCC ID: ICID

L6ARDU70CW | 2503A-RDU70CW
L6ARDV70UW [ 2503A-RDV70UW

EX3DV4 SN:3548

Receiving Pattern (¢), 3 = 0°

f= 600 MHz, TEM ifi110EXX

January 20, 2011

f= 1800 MHz, WG R22

——7 —0—Tal

b i) W
—— MM |

| ——siomne |
| 10 MHE
| —l—2500 MHz

| a B0 120 a0 240 300

| Il

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Certificate Mo EX3-3548_Jan11 Page 3 af 11
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Tes In Appendix D for the BlackBerry® Smartphone Model 44(81)
Serwces RDU71CW/RDV71UW SAR Report
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW

EX3DV4 SN:3548

Cartificate Mo: EX3-3548_Jan11

Sensor Voltage [uv]

Dynamic Range f(SAR..q4)
(TEM cell, f = 900 MHz)
1.E+06
1.E+05 -
1E+04 |
1.E+03 |
1.E+02
1.E+01
1E+00 +¥———— 1 . - -1
0.0 0.01 0.1 1 10 100
SAR [mWiem’] )
i B Xcor —a—Y —B—Your —8—F —W—Icon
2.00

2

Errar [dB]

200 —l 4
0.001 0.01 0.1 1
SAR [mWicmY]

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

FPage 8of 11

January 20, 2011
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Tes In Appendix D for the BlackBerry® Smartphone Model 45(81)
Serwces RDU71CW/RDV71UW SAR Report
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW [ 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW
EX3IDV4 SN:3548 January 20, 2011

Conversion Factor Assessment

10

—— Aralytical

f= 2600 MHz, WGLS R22 (head)

20
z[mm]

30 40

——Muazromanis —d— fralyba —r— Mheamreeerls

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

Error [dB]

W-1.00--0.80 W-0.60-0.60 B-050-0.40 W-0.40-0.20 B-0.20-0.00
o0 00020 WO20-040 BO40060 WOS0-080 MOS0-1.00

Certficate No: EX3-1548_Jan11

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

Page 10 of 11

f = 5800 MHz, WGLS R5E (head)

20

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
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Tes In Appendix D for the BlackBerry® Smartphone Model 46(81)

Serwces

RDU71CW/RDV71UW SAR Report

Author Data

Andrew Becker

Dates of Test

Feb 7 — May 25, 2011

Test Report No

RTS-3933-1105-11B
RTS-2580-1106-09

FCC ID: ICID

L6ARDU70CW | 2503A-RDU70CW
L6ARDV70UW [ 2503A-RDV70UW

EX3DV4 SN:3548

January 20, 2011

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (*) Mot applicable
Mechanical Surface Detection Moda enabled
Optical Surface Detection Mode disabled
Probe Owerall Length 337 mm
Probe Body Diameter 10 mm
Tip Langth 9 mm
Tip Diameter 2.5mm
Probe Tip to S3ensor X Calibration Point 1 mm
Probe Tip to Sensor ¥ Calibration Point 1 mm
Probe Tip to Sensor £ Calibration Point 1 mm
Recommended Measurement Distance from Surface 2 mm

Canficale Mo EX3-3548_Jan11

Fape 11 af 11
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Tes In Appendix D for the BlackBerry® Smartphone Model 47(81)
. Serwces v | RDU71CW/RDV71UW SAR Report
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW [ 2503A-RDV70UW

Calibration Laboratory of S, Schweizerischer Kallbrierdienat

Schmid & Partner ‘-‘%_"'f = Service suisse d'élalonnage
Engineering AG T ? Servizio svizzero di taratura

Zeughaussirasse 43, 8004 Zurich, Switzerkand w = Swiza Callbration Service

fal TN
CTARE

Accraditad by the Swiss Accraditaion Service [SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilaleral Agreement for the recognition of calibration cerlificates

RTS {RIM Testing Services)

Accreditation No.: SCS 108

Client Certificate No: D835V2-446_Jan11

CALIBRATION CERTIFICATE

Obgect

DB35Y2 - SN: 446

Calibration procedureis) QA CAL-05.v8

Calibration procedure for dipole validation kits

|

Calibration date: January 21, 2011

| This calibration cedificate documents the traceability to national standards, which realize tha physical units of measuramants (S1).
| The measurements and the uncerainties with conbidence probabdity are given on the Tollowing pages and are part of the cenificate

Al calibrations have been conductad in the closed laboeatony facilily. envitonment b perature (22 = 3°C and homidity < 7%

Calibration Equipmant wsead (MATE critical for calibration)

Primary Standards

Power metar EPM-442A
Powner sensor HP 84818
Raference 20 dB Aleruston
Type-M mismatch combination
Ratarance Probe ES30V3
DaE4

Sanx- ndary Standards
in sengor HP B4E1A

RF generator R&ES SMT-06
Network Analyzer HP 8753E

|
| Caliorated by:
i

Approwed Dy

D #

Cal Date (Carificate No.)

__Schaduled Calibration

GBRIT480704
US3TEse7a3

SM; SOBE (20g)
SM: 5047.2 1 DB32T
SM: 3205

SN: 601

o __
MY41082317
100005

US37300585 54208

Mame
Dirnce fliey

Katja Pokowvic

06-Oct-10 {Ma. 217-01268)
06-0ct-10 {Mo. 217-01266)
30-Mar-10 (Mo, 217-01158)
30-Mar-10 (Mo. 217-01162)
30-Apr-10 (Mo, ES3-3205_Apr10)
10Jun=10 (Mo, DAEA-G01_Jun10)

Check Date (in housa)

Oet-11
Oct-11
BAar-11
bar-11
Apr-11
Jun-11

Schaduled Chack

18- Oct»nz {im howse check Oet-08)
A-Aug-98 (im house check Oct-09)
18-Cct-01 {im house chack Oct-10)

Fumctian

Technical Manager

In hause chacks Oot-11
In houss check: Oct-11
In housa chack: Oct-11

Signature

000
g

_Tﬂ_nls :alihraliun.t_;a_rlili-:;ata sha!_ not be reproduced axcapt in fulll_withc-ut written approval of thg I_a‘.JoraI.or,l.

|zsued: January 21, 2011

Cerificate No: DBISV2-446_Jan11
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Tes In Appendix D for the BlackBerry® Smartphone Model 48(81)
Serwces RDU71CW/RDV71UW SAR Report
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW [ 2503A-RDV70UW

Calibration Laboratory of A

"\\-‘C‘_“\L{_‘,’}-"}" =1 Schwelzerischer Kallbrierdienat
Schmid & Partner % ""-;-"’E:- c Sarvice sulsse d'étalonnage
Engineering AG T Servizio svizzers di taratura
' e S . 1 .
Zeughausstrasse 43, 8004 Zurich, Switzerland f,:”/ﬁvy Swiss Calibration Service
Frlpg |l
Accrediled 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

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

by IEC 62208-1, *Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (fraquency ranga 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
Electromagnelic 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 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
paraliel to the body axis.

Feed Point Impedance and Return Loss: These paramelers are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector {o the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

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

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

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

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
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Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Feb 7 - May 25, 2011 RTS-3933-1105-11B | LBARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW
Measurement Conditions
DAZY systern configuration, as far as not given on page 1.
DASY Version DASYS V52,6
Extrapolation Advanced Extrapolation
Phantam Maodular Flat Phantom V4.9
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Fregquency B35 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 415 0.90 mhaim
Measured Head TSL parameters (220+02)°C A13+6% 0.89 mho/m £6 %
Head TSL temperature during test {218202)°C —
SAR result with Head TSL
SAR averaged over 1 cm” {1 g) of Head TSL Condition
SAR measured 250 myW input power 238 mW /g
SAR normalized narmalized o W 9.56 mW /g
SAR for nominal Head TSL parameters normalized o 1W 9.63 mW fg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g} of Head TSL sondition
SAR measured 250 mW input power 156 mW /g
SAR normalized normalized o W 624 mW /g
SAR for nominal Head TSL paramatars normalized o 1W 6.27T mW fg + 16.5 % {k=2)

Conificate Mo: DB35V2-446_Jan11
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TES Iﬂ Appendix D for the BlackBerry® Smartphone Model 50(81)
Serwces RDU71CW/RDV71UW SAR Report
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW
Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 498102 -T7.7 [0
Retum Loss -22.2dB
General Antenna Parameters and Design
| 1.3B6 ns

[
‘! Electrical Delay {one direction)

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

The dipole is made of standard semingid coaxial cable. The center conductar of the feeding line is directly connected to the
secand arm of the dipola. The antanna is tharefore short-cireuited for DC-signals.
Mo excessive force must be applied to the dipola arms, because they might bend or the soldered connections near tha

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

Qctober 24, 2001

Ceriificate No: D&35V2-446_Jant1
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Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW

DASYS Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: DE35SV2; Serial: D835V2 - SN:446

Communication System: CW:; Frequency: 835 MHz; Duty Cycle: 1:1
Medium: HSLS0OO
Medium parameters used: = 835 MHz; o = 0.89 mho/m; &, = 41.2; p = 1000 kg/m’

Phan

tom section: Flat Sectiion

Measurement Standard: DASYS (IEEE/IEC/ANST C63.19-2007)

DAS

L]

-

Y5 Confliguration:

Date/Time: 21.01.2011

Probe: ES3IDV3 - SN32035; ConvF(6.03, 6.03, 6.03); Calibrated: 30.04.2010

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 10.06.2010

Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

Measurement SW: DASYS2, V52.6.1 Build (408)

Postprocessing SW: SEMCAD X, V14.4.2 Build {2595)

10:18:05

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Mecasurement

grid:

dx=5mm, dy=3mm, dz=5mm

Reference Value = 57426 Vim; Power Drift = (0L.04 dB
Peak SAR {extrapolated) = 3.600 Wikg

SAR(1 g) = 2.39 mW/g; SAR(10 g) =

1.56 mW/g

Maximum value of SAR {measured) = 2.790 mW/g

0dB = 2.79%mW/g

Carlificate No: DE3SVE-446_Jani1
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Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW

Impedance Measurement Plot for Head TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeaughausstrasse 43, 8004 Zurich, Switzerland

Accradited by the Swiss Accreditation Sendce (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognilion of calibration certificales

Client

RTS (RIM Testing Services)

3 )

g,
o y,
A \‘_\_r"

R

Accreditation Mo.:

S Schweizerischer Kalibrierdienst

c

Service suissa d'#talonnage
Servizio svizzero di laratura

S swiss Calibration Service

SCS 108

Gertificate Na: D1800V2-545_Jan11

[CALIBRATION CERTIFICATE

Ohject

Calioration procedurads)

Caifibration date

D1800V2 - BN: 545

QA CAL-05.v8

Calibration procedure for dipole validation kits

January 13,2011

i ]

This calibraton cemiicale docirments e Iraceability to national standards, which realize e physical units of measurements (51)

The measurerments and the uncertainbies with confidence probability are given on the following pages and are par of the cerdicale.

All calibrations have been conducted in the closed laboratony facility: emvironment temperature (22 = 3)°C and hurridity < 7055,

Cafibration Equipment used [M&TE cntical for calfbration)

PrlmarI tandards o # _Cal Date [Certificata No.) Schedulad Calibration
Power matar EF'MuHQA GBEIT4E0T04 OE-0ct-10 (No. 217-01266) Oct-11
Power sensar HE B4R A USS729278% OE-0ct-10 (Mo, 217-01268) D11
Referenca 20 dB Atlenuator SM: 50848 (20g) 30-Mar-10 (Mo, 217-01158) Mar-11
Type-N mismatch combination SM: 5047.2 7 06327 F0-Mar-10 (Mo, 217-01162) har-11
Retargnca Probe ES30WVI SM: 3205 30-Apr-10 (No. ES3-3205_Apr10) Apr-11
DAE4 SN: 801 10-Jun-10 (Mo, DAES-601_Jun10) Jun-11
Sacondary Standards I # Chack Date (in house) Scheduled Check
Power senaor HP 84814 MY41092317 18-0ct-02 (in house check Oct-09) T in house chack: {:!{:1 11
AF ganarator AAS SMT-06 100005 4-Aug-99 (in houss check Oct-09) Im house check: Oct-11
Network Analyzer HP B753E USITIF0585 54206 18-0ct-01 (in house check Oct-10) In howse check: Cct-11
Mami Function s|gm1um
| Calibrated by: Dimeca ey Laboratary Tachnician e [@ m
| Approved by: Tochnical Menager

Tms calibration cerificate shall nol be reproducid arcepl in full withou! written approval of the laboratony.

kot ko

lssued. January 14, 2011

Cerificate No: D1200Y

2.545_Jan1

Page 1 of &

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

Copyright 2005-2011, RIM Testing Services, a division of Research In Motion Limited




Author Data

Document Page
Tes In Appendix D for the BlackBerry® Smartphone Model 54(81)
Serwces RDU71CW/RDV71UW SAR Report
Dates of Test Test Report No FCC ID: ICID
Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW [ 2503A-RDU70CW

Andrew Becker

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzerland

Schwelzerischer Kalibrierdienst
Service suisse d'dalonnage
Servizlo svizzero d| laratura
Swiss Calibration Service

Accredited by the Swiss Accraditation Senvico [SAS) Accreditation No.: SCS 108
The Swiss Accreditalion Service is ene of the signatories 1o the EA
Multilgteral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a}

b)

IEEE 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

IEC 62209-1, "Procadura 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 QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions®,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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 liguid 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 paint,
Mo uncertainty required.

SAAR 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: D1900V2-545_Jan11 Page 2 of 6
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Serwces RDU71CW/RDV71UW SAR Report
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.6
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
| Frequency 1900 MHz = 1 MHz
Head TSL parameters
The fotlowing parameters and calculations were applisd.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (220202 °C 3B5 6% 1.43 mhoim = & %
Head TSL temperature during test 21.2=x02)°C - nran
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Coandition
SAR measured 250 mW input power 102mW /g
SAR normalized normalized to 1W 408 mW /g
SAR for nominal Head TSL parameters mormalized to 1W 40.0 mW /g = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measurad 250 mW input power 526 MW /g
SAR normalized nomalized to 1W 21.0mW /g
SAR for nominal Head TSL parameters nomalized to 1W 20.8 mW /g = 16.5 % (k=2)

Cenificate Mo: D1900V2-545_Jan11
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RDU71CW/RDV71UW SAR Report
er VICGS
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW
Appendix
Antenna Parameters with Head TSL
Impadance, transtormed 1o fead paint 50810+ 180
Relurn Loss - 34.4 dB
General Antenna Parameters and Design
- Ejectrrcal Delay (one direction) 1.199 ns

After long tarm usa with 100W radiated powear, only a shght warming of the dipole near the feadpoint can ba maasurad,

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly connected to the

secend arm of the dipole. The antenna is therefere short-circuited for DC-signals.
Mo excessive force must ba applied to the dipele arms, because they might bend or the solderad connections naar the

feedpoint may be damaged.

Additional EUT Data

Manufaciured by

SPEAG

Manufactured on

Navemnber 15, 2001

Certificate No: D1900V2-545_Jan11
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Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW

DASY5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: DI1900V2; Serial: DM900OV2 - SN:545

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

Med

Medium parameters used: f = 1900 MHz; o= 1.43 mho/m; g, = 38.6;p =

ium: HSL UU12 BB

Phantom section: Flat Section
Measurement Standard: DASY S (IEEE/AEC/ANST C63,19-2007)

DASYS Configuration:

1000 kg/m”

Probe: ES3DV3 - SN3205: ConvF(5.09, 5.09, 5.09); Calibrated: 30.04.2010

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 10,06,2010

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

Measurement SW: DASYS2, V52.6.1 Build (408)

Postprocessing SW: SEMCAD X, V14.4.2 Build (2595)

Date/Time: 13.01.2001 14:52:49

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

Reference Value = 98.053 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 18.648 Wikg

SAR(1 g = 10.2 mW/g; SAR(10 g) = 5.26 mW/g
Maximum value of SAR (measured) = 12.743 mW/g

= “4.50

r.2n

-10.80

-14.40

-18.00

0dB = 12.740mW /g

Certificate No: D1900V2-545 _Jan11
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Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW [ 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW [ 2503A-RDV70UW

Impedance Measurement Plot for Head TSL
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Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW | 2503A-RDV70UW
Calibration Laboratory of i, Schweizerischer Kalibrierdienst
Schmid & Partner SN Service sulsse détstonnage
Engineering AG T Servizio svizzero dl taratura
Zeughausstrasse 43, 8004 Zurich, Switzarland E :’F{« o Swiss Calibration Sarvice

Accreditad by the Swiss Accradilaion Sanace (SAS)
The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agrecmant for the recognition of calibration certilicales

Calibralizn procedure(s)

Calibration date:

Calibration Eguipmeant used (MATE critical for calibrabon)

This calibration certdicate documents the receability to national standards, which reaiize the physacal uniis of measurements. (51).
Thia measuraments and the uncertaintios with confidence probabity ara given on the following pages and are part of the cartificate

All cakbrations have been condwcted in the closad laboratory facility: arvironment temperatwe (22 + 3)°C and humidity < 70%.

Primary Standards 1D # Cal Date (Cartificate Mo j Scheduled Calibration
Power mater EPM-4424 GEIT4B0704 DE-Oet-09 (Mo, 31 7-01086) Oiet-10

Power sansor HF B4814 US3TR02TRS DE-0ct-09 (Mo, 241 7-01066) Cict-10

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

Type-MN mismatch combenaton SN S04T 2 DE3RT 31-Mar-f (Mo, 217-01029) Mar-10

Reference Probe ES30VE SN 3208 26-Jum-089 (Mo, ES3-2205_Jun0a) Jum-10

DAE4 SN &01 O7-Mar-0% (Mo, DAE4-801_Mar(g) Mar-10

Secondary Slandands 1D ) Chisck Dabe (i housa) Scheduled Check
Prower sansor HP B4814 MY 41082317 TB-Oct-02 (in house check Oct-08) In howse check: Cct-11
AF gengrator AES SMT-06 100005 4=Aug 8% (in howse chack Cct-049) In house check: Oct11
Metwork Analyzer HP BTSIE US3THR0GEE 54206 16-Oc-01 (in house check Oct-09) In housse check: Oct-10

Calibraied by:

Approved by

Mame Function

This calibration certificale shall not be reproduced axcapt in full withowt witten approval of the labomatary

laguad: Movembar 16, 2009

Signature
LS.
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Tes ln Appendix D for the BlackBerry® Smartphone Model 60(81)
Serwces RDU71CW/RDV71UW SAR Report

Author Data

Andrew Becker Feb 7 — May 25, 2011 RTS-3933-1105-11B L6ARDU70CW | 2503A-RDU70CW
RTS-2580-1106-09 L6ARDV70UW [ 2503A-RDV70UW

Dates of Test Test Report No FCC ID: ICID

AP,
Calibration Laboratory of &“‘M”a Schweizerischer Kalibrierdignst
Schmid & Partner — = Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughaussirasse 43, B0 Zurich, Switzertand 'e.-;”!;?-“.\“y Swiss Calibration Service
Ty ot
Accradiled by the Swiss Accredilation Serice (SAS) Accreditation No.: SCS5 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: Measuremeant Techniques”, December 2003

b) |EC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

+ Measuremeni 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.

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

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

* S5AR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

+  SAR for nominal TSL paramelars: The maasured TSL parametars are used to calculate tha

nominal SAR result.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom Va.9
l_!‘.llstant:a 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 calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°0 302 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 (21,3 £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 133mW g
SAR normalized normalized 1o 1W 532mW /g
SAR for nominal Head TSL paramelers normalized 1o 1W 53.4 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
EAH measured 250 mW input power 6.23mW /g
SAR nomalized normalized to 1W 249 mW g
SAR for nominal Head TSL parameters normalized to 1W 249 mW /g £ 16.5 % (k=2)

Certificale No: D2450V2-747_Mowd
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Appendix
Antenna Parameters with Head TSL
Impedance, ransformed 1o feed paint i 5190+090
Relum Luss - .33.9 dB
General Antenna Parameters and Design
e

Electrical Delay {one direction)

After long lerm use with 100W radialed power, cnly a slight warming of the dipole near the feedpoint can be measured.

The dipode is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected 1o the
sacond arm of the dipole, The antenna is therefore short-circuited for DC-signals.
Mo excessive force must be applied to the dipole arms, because they might band or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Marufactured an

December 01, 2003

Certificate Mo: D2450V2-747 MovDS
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DASYS5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT

‘s Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:747

Communication System: CW: Frequency: 2450 MHe: Duty Cycle: 1:1
Medium: HSL U1 BB

Medium parameters used: = 2450 MHz; o = 1.79 mho/m; g = 39.2; p = {0 kg.l'm'i

Phantom section: Flat Section
Measurement Standard: DASY 5 (IEEE/IEC/ANST C63.19-2007)

DASYS Configuration:
Frobe: ES3ADW Y - SN3I205; ConvFid 53, 4,533, 4.53); Calibrated: 26.06.2009
Sensor-Surface: 3mm {Mechanical Surface Detection)

- - Ll -

Electronics:

Phantom: Flat Phantom 5.0 (front), Type: QDIKPS0AA: Serial: 1001
Measurement SW: DASYS, V5.2 Build 157, SEMCAD X Version [4.0 Build 57

DAEL Sn601; Calibrated: (07.03.2000

Date/Time: 11.11.2009 15:04:10

Head/d=10mm, Pin=250 mW, dist=3.0mm (ES-Probe)/Zoom Scan (Tx7x7) (7Tx7x7)VCube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Walue = 101.3 V/m; Power Drift = 0.067 dB
Peak SAR (extrapolated) = 27 Wikg

SAR(1 g) = 133 mW/g: SAR(I0 g) = 6.23 mW/g
Maximum value of SAR (measured) = 17.1 mW/g

m o
|
[
[

-25

0dB=17.1mW/ig
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Impedance Measurement Plot for Head TSL
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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

cient  RTS (RIM Testing Services)

Schweizerischer Kalibrierdienst
Service sulsse d'étalonnage

c Servizio svizzero di taratura

S swiss Calibration Service

Accreditation Mo.: SCS 108

Certificate No: DSGH2ZV2-1033_Nov09

|CALIBRATION CERTIFICATE

Otsject D5GHzV2 - SN: 1033

QA CAL-22.1

Calibration procedura{s)

Calbration data: MNovember 13, 2009

Calibration procedure for dipole validation kits between 3-8 GHz

This calibration certificate documents the fraceability lo national standards, which realize the physical units of measurements (51).
The measurements and the uncertainties with confidence probabilily are given on the following pages and are par of the cerlificate

All calibrabons have been conducted in the closed laboratory fackty: environment temperature (22 £ 3)°C and humidity < #0%%.

Calibration Equipment used (MATE critical for calibration)

PrimaryStandards  ~~~ 1D# Cal Date (Certficate No.)

Powar metar EPM-4424 GBITH80T0 08-Ohct-08 (Mo, 217-01086)

Power sensor HP 84814 US3T202783 06-0cl-09 (Mo, 217-01086)

Reference 20 dB Attenuator SM: 5086 (20g) 31-Mar-08 (No. 217-01025)

Typée-N mismatch combination SM; 50472 1 0G32T 31-Mar-08 (No. 217-01028)

Reference Probe EX30V4 SM: 3503 11-Mar-00 {No. EX3-3503_Mar09)

DAE4 SM: 601 07-Mar-09 {No. DAE4-601_Mar03}

Secondary Standards o# Check Date {in housa)

Power sensor HP 84814 MY 41092317 18-0ct-02 (i house check Oct-{d)
| RF generador R&S SMT-D6 100005 A8 (in house cheack Oct-0F)

Metwork Analyzer HP BT53E JS37300585 54206 18-0ct-01 (im house check Qot-00)

| MName Funelion
Calibrated by Jelon Kastrati Labaratary Technician
Aporoved by: Katjs Pokovic Technical Menager

This calibration cedificate shall not be reproduced except in full withouwt written approval of the lsboratory.

Scheduled Calibration
Qo0
Qct-10
Mar-10
Mar-10
Mar-10
Mar-10

Scheduled Check
In howsge check: Oct-11
In howse check: Oct-11
In howsme check: Oct-10

Signature

_- "'"Ui’q‘-—
,ﬂ” +¢

Issued: Movembear 16, 2004
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Dates of Test Test Report No FCC ID: ICID

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzarland

Schweizerischer Kalibrierdienst

Service suisse détalonnage
Servizio svizzero di taratura
Swiss Calibration Sarvice

Accredited by the Swiss Accraditation Service (SAS) Acereditation No.: SCS 108
The Swiss Accreditation Service & one of the signatories to the EA
Multilateral Agreement for the recognition 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) IEC Std 62209 Part 2, “Evaluation of Human Exposure to Radio Frequency Fields from
Handheld and Body-Mounted Wireless Communication Devices in the Frequency Range
of 30 MHz to 6 GHz; Human models, Instrumentation, and Procedures”; Part 2:
“Procedure to determine the Specific Absorption Rate (SAR) for including accessories
and multiple transmitters™, Draft Version 0.9, December 2004

b} 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:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
» Measurement Condifions: 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 dipcle 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 iImpedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurament 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.
Mo uncerainty required.

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

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

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate
the nominal SAR result.
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Measurement Conditions
":"“SY system configuration, as far as not given on page 1.
| DASY Version DASYS V5.2
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom V5.0
| Distance Dipole Center - TSL 10 mm with Spacer
: Area Scan resolution dx, dy = 10 mm
Zoom Scan Resolution dx, dy =40 mm, dz = 2.5 mm
5200 MHz £ 1 MHz
Frequency 5500 MHz £ 1 MHz
5800 MHz £ 1 MHz
Head TSL parameters at 5200 MHz
The following paramelers and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 36.0 4,66 mha/im
Measured Head TSL parameters (220+02)°C 35.4+6 % 4,54 mho/m £ 6 %
Head TSL temperature during test (225+0.2)"C — -
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL condition
SAR measured 100 mW input power T.75mWig
SAR normalized normalized to 1W TIS5mW ig

SAR for nominal Head T3L parameters

normalized o TW

77.2mW [ g £ 19.9 % (k=2}

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

condition

SAR measured

100 mW input power

2.19mW /g

SAR normalized

normalized o W

HNemWig

SAR for nominal Head TSL parameters

narmalized o 1W

218 mW [ g £19.5 % (k=2)

Certificata Mo: DSGHZY2-1033_NMNov(9
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Head TSL parameters at 5500 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL paramatars 220°C 356 4.96 mho/m
Measured Head TSL parameters (220+0.2)°C 356+26% 493 mho/'m £ 6 %
Head TSL temperature during test (225+402)°C - —
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 em® (1 g) of Head TSL condition
SAR measured 100 mW input power 82MmW /g
SAR normalized rormalized o 1W B29mW g
SAR for nominal Head TSL parameters normalized to 1W B2.9 mW /g £ 190.9 % (k=2)
SAR averaged over 10 em® {10 g) of Head TSL condition
SAR maasurad 100 mW input power 232mWig
SAR normalized normalized to W 232mWig
SAR for nominal Head TSL parameters nommalized to 1W 23.2 mW /g 2 198.5 % (k=2)

Head TSL parameters at 5800 MHz

The following parameaters and calculations wara applisd.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 353 5,27 mhaim
Measured Head TSL parameters (220+02)"C M2+6% 5,10 mhofm + 6 %
Head TSL temperature during test {225+ 02)°C — —_

SAR result with Head TSL at 5800 MHz
SAR averaged over 1 em® (1 g) of Head TSL condition
SAR measured 100 mW input power TE2mW /g
SAR normalized normalized to 1W TE2mW /g

SAR for nominal Head TSL parameaters

normalized o 1W

T5.6 mW /g 1199 % (k=2)

?:.fﬁ averaged over 10 em® (10 g) of Head TSL condition
SAR measured 100 mW input power 215mW g
SAR normalized normalized to W 21.5mW /g

SAR for nominal Head TSL parameters

normalized o YW

21.3 mW /g £ 19.5 % (k=2)

Cerlificate Mo: D5GHzV2-1033_MNow(9
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Body TSL parameters at 5500 MHz
The following parameters and calculations were spplied
Tﬂmp_aratum Permittivity Conductivity
Nominal Body TSL parameters 220°C 48 8 5.65 mhofm
Measured Body TSL parameters (220+0.2)°C AT5t6 % 5.86 mha/m 26 %
Body TSL lBI‘I‘paI.'Illlll.ITIi during test {225202)"C ——
SAR result with Body TSL at 5500 MHz
SAR averaged over 1em’ {1 g) of Body TSL condifion |
SAR measured 100 m\W input power B22mW ig
SAR normalized normalized o 1W B22mwWig .

SAR for nominal Body TSL parameters

normalized 10 1W

81.9mW/ g £ 19.9 % (k=2

SAR averaged over 10 cm’ {10 g} of Body TSL condition

SAR measured . 100 mW input power 228mW g
SAR normalized normalized to 1W 228mWig i
SAR for nominal Body TSL parameters normalized to 1W 227 mW i g+ 19.5 % (k=2)

Cerlificate No: D5GHzV2-1033_NovD9
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Appendix
Antenna Parameters with Head TSL at 5200 MHz
-I_mpadanoe, transformed to feed point S010-52]0

Return Loss -20.7 dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed fo feed paint B1.20-42i0

Return Loss -27.3dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, ransformed 1o feed point 56.00-26j0

Return Loss -24.2 dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformead 1o feed point 51.10-3.00

Return Loss -28.9dB
General Antenna Parameters and Design

Electrical Delay (one direction) | 1.202 ns i

After long larm usea with 40 W radiated powar, only a shght warming of the dipole near the feedpoint can be measurad.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is direclly connected to
the second arm of the dipole. The antenna is therefore shont-circuited for DC-signals.
Mo excessiva force must be applied {o 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

July 08, 2004

Cerificate No: DSGHzZV2-1033_Now(a
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DASYS5 Validation Report for Head TSL

Date/Time: 12112009 13:12:49
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: DSGHzV2; Serial: DSGHzV2 - SN:1033

Communication System: CW; Frequency: 5200 MHz, Frequency: 3500 MHz, Frequency: 5800 MHz; Duty
Cycle: 1:1

Medium: HSL 3-6 GHz

Medium parameters used: £= 5200 MHz; o = 4.53 mhn-"m B = "5‘3 4; p = 1000 kg/m” , Medium parameters
used: £= 3500 MHz; o = 4.81 mho/m; & = 3.8, p= 1000 kgfm Medium parameters used: = 5500
MHz; g = 3.08 mho/m; & = 34.3. p = 1000 kgfm

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANST C63.19-2007)

DASYS Configuration:

»  Probe: EX30W4 - SN3303; ConvI(5.36, 5.36, 5.36), ConvFi4.85, 4,85, 4.85), ConvF(4.74, 4,74, 4.74); Calibrated:
11.03.2009

s Rensor-Surface; Zmm (Mechanical Surface Detection)
#  Electronics: DAES Sna6ild]; Calibrated: 07.03.2000
*  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Senal: 1001

s Measurement SW: DASY S, V5.2 Build 157: SEMCAD X Version 14.0 Build 57

Configuration D5SGHzV2 Dipole (Head)/d=10mm, Pin=250mW, f=5200 MHz/Area Scan

(91x91x1): Measurement grid: dx=10mm, dy=1{mm
Maximum value of SAR (interpolated) = 15.4 mW/ig

Configuration DSGHzV2 Dipole/d=10mm, Pin=250mW, f=5200 MHz/Zoom Scan
(4xd4x2.5mm), dist=2mm (8x8x10)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2.5mm
Reference Value = 64.7 Vim; Power Drift = 0,035 dB

Peak SAR (extrapolated) = 30 W/kg

SAR(1 g) = 7.75 mW/g; SAR(10 g) = 2.19 mWig

Maximum value of SAR (measured) = 15.3 mW/ig

Configuration DSGHzV2 Dipole/d=10mm, Pin=250mW, f=5500 MHz/Zoom Scan
(4x4x2.5mm), dist=2mm (8x8x10)/Cube 0: Measurement grid: dx=4mm, dy=4tmm, dz=2.5mm
Reference Value = 65.4 Vim: Power Drift = 0.057 dB

Peak SAR (extrapolated) = 33.8 Wikg

SAR(1 g) = 8.29 mW/g; SAR(10 g) = 2.32 mWig

Maximum value of SAR (measured) = 16.5 mW/g

Configuration DSGHzV2 Dipole/d=10mm, Pin=250mW, f=5800 MHz/Zoom Scan
(4x4x2.5mm), dist=2mm (8x8x10)/Cube {: Measurement grid: dx=4mm, dy=4mm, dz=2.5mm
Reference Value = 61.7 V/im; Power Drift = (L.067 dB

Peak SAR (extrapolated) = 32.4 Wikg

SAR(] g) = 7.62 mW/g; SAR(10 g) = 2.15 mW/g
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-50

0dB = 15.3mWrg
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Impedance Measurement Plot for Head TSL
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Dates of Test Test Report No FCC ID: ICID

DASYS Validation Report for Body TSL

Drated Time; 13.11.2009 12:28:18

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: DSGHzV2; Serial: DSGHzVZ - SN:1033

Communication System: CW; Frequency: 5500 MHz; Duty Cycle: 1:1

Medium: MSL 3-6 GHz

Medium parameters used: f= 3500 MHz; o = 5.83 mho/m; &, = 47.6; p = 1000 I-;g."rnj
Phantom section: Flat Section

Measurement Standard: DASY S (IEEEIEC/ANSI Ca3.19-2007)

DASYS Configuration:
s Probe: EX3DVA < SMIS0%; ConvF(d.37, 437, 4,37 Calibeated: 11,03, 2000
*  Sensor=Surface: 2mm { Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 07.03.2009
+  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

& Measurement SW: DASYS, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

Configuration DSGHzV2 Dipole/d=10mm, Pin=250mW, {=5500 MHz/Area Scan
(1 x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR {interpolated) = 16.2 mW/g

Configuration DSGHzV2 Dipole/d=10mm, Pin=250mW, I=5500 MHz/Zoom Scan
(4x4x2.5mm), dist=2mm (8x8x10)/Cube 0: Measurement grid: dx=4mm. dy=4mm, dz=2.5mm
Reference Value = 39.5 Vim: Power Drift = -0.044 dB

Peak SAR (extrapolated) = 33.3 Wikg

SAR(1 g) = 8.22 mW/g: SAR(10 g) =228 mW/g

Maximum value of SAR (measured) = 16.4 mW/g

a8
— 0
|
|
I

50

0dR = 16.4mWig
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of e,
Schmid & Partner %
Engineering AG LT
Zeughausstrasse 43, B004 Zurich, Switzerland ﬂé""ﬁ\\‘\‘}
REOITE

Accredited by the Swiss Accreditation Service (SA5)
The Swizs Accreditation Service ks one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

ciient  RTS (RIM Testing Services)

Schweizerischer Kalibrierdienst
Service suisse d'é#alonnage
Sarvizio svirzero di taratura
Swiss Calibration Service

Accreditation Mo SCS 108

Certificats No: D1800V2-2d020_Jan11

|CALIBRATION CERTIFICATE

Obiject D1800V2 - SN; 2d020

QA CAL-05.v8

| Calibeation procedurals)

Calibration procedure for dlpﬂla valldajimldts

| Calibration date: January 13, 2011

Calibration Equipment used [M&TE critical for calibration)

Thiz calibration certdicats documents the traceability to national standards, which realize the physical units of measuramenls (51}
The measuremants and the uncertsintios with confidence probability are ghven on the kallowing pages and are part of the cartificate.

All calibrafions have been conducted in the closed laboratory lacility: environmant lemperature (22 + 3)°C and humidity = 70%.

Primary Siandards [ Cal Daie (Certificate Mo.) Scheduled Calibrailon
| Power meter EPM-3424 GEI7AROTOL D&D(:! 10 (Mo, 297-01.266) Oct-11
| Power sensor HP 84814 UsareaeTad 0f-Cict-10 (Moo 217-01266) Cct-11
Referance 20 ¢B Atenuatar SM: GOBE (204) F0-Mar-10 (Na, 217-01158) Mar-11
| Type-N mismetch combination SN B047T 2/ DB3IZT F-Mar-10 (No, 297-01162) Mar-11
Feference Probe ES30VA SM; 3205 30-Apr-10 (Mo, ES3-3205 Ape10) Apr-11
DAE4 SM: B0 10-Jun-10 {Mo. DAE4-601_Jun10) Jun-11
Secongary Standarnds I & Chick Date (in nouse) Scheduled Check ) |
Power sensor HP B481A 410592317 18-0c1-02 (in house check Oct-09) I house chack: Oct-11
RF generator A&S SMT-06 1 00005 4-Aug-B9 (in house check Oc1-03) Iey house check: Oct-11
Metwork Anabyzer HP BTE3E USATI00585 54206 18-0ct-01 (in house check Oct-10) In house chack: Ogl-11
Mame Function Signatura
Calibrated by: Dimoce lieyv _Laboratory Techmician 90 “f,(
Katja Pakovic Tachnical Manager

| Approved by:

Thas cabiorstion certificate shall mot be reproduced exespt in full without wiitien 2pproval of the laboratary.

Pz v

Issued: January 13, 2011

Cerificate No: D1800V2-20020 _Janii
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Calibration Laboratory of ‘\:“Qg};& §  Schweizerischer Kalibrierdienst
Schmid & Partner = c Service sulsse d'étalonnage
Engineering AG Tt Servizio svizzero di taratura
Teughaussirasse 43, B004 Zurich, Switzerland '::.:__"f',:-\\\‘ﬁ S swiss Callbration Service
Al Bl
Accradited by the Swiss Accraditation Sarvice (SAS) Accreditation No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y,z
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

IEEE 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 Techniquas”, December 2003

IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximily to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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 canter 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.
Mo uncertainty required.

SAR measured: SAR measured at the stated antenna input power,

8AR 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 Mo: D1800V2-2d020_Jan11 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far a5 not given on page 1.
DASY Version DASYS VE2.6
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
The following parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1,40 miha'm
Measured Head TSL parameters (220202} °C BE+6% 1.38 mho/m + 6 %
Head TSL temperature during test (21.3=02)°C
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Caondition
SAR measured 250 mW input power 78 mW /g
SAR normalized narmalized o 1W 391 mwW /g
SAR for nominal Head TSL parameters normalized to 1W 39.2 mW /g £ 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input power 513mwW.ig
SAR nomalized normalized to 1W 205 mW /g

SAR for nominal Head TSL parameters

narmalized 1o 1W

20.5 mW /g + 16.5 % (k=2)

Certificate Mo: D1B00OV2-2d020_Jan11
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Appendix
Antenna Parameters with Head TSL
Impedancea, transformed fo feed point 4650 -T3 2
Return Loss -21.56dB
General Antenna Parameters and Design
Elactrical Delay (ona directian) 1.216 ns —|

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is thersfore short-circuited for DC-signals,
Mo excessive force must be applied to the dipole arms, because they might bend or the solderad connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

September 07, 2001

Cedificate No: D1800V2-2d020_Jan11
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Dates of Test Test Report No FCC ID: ICID

DASYS5 Validation Report for Head TSL

Date/Time: 13.01.20011 12:34:12
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz: Type: D180V 2; Serial: D1800V2 - SN:2d020

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

Medium: HSL U12 BB

Medium parameters used: = 1800 MHz; o = 1.38 mho/m; £, = 38.7; p = 1000 kg.-'m'=
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/EC/ANSI C63.,19-2007)

DASYS Configuration:
¢ Probe: ES3DV3 - SN3205; ConvF(5.05, 5.05, 5.05); Calibrated: 30.04.2010)
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 10,06,20110)
« Phantom: Flat Phantom 5.0 (front); Type: QDINNPS0AA; Serial: [(01]
o Measurement SW: DASY 52, V52.6.1 Build (408)

« Postprocessing SW: SEMCAD X, V14.4.2 Build (2595)

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

Reference Value = 96.654 V/m; Power Drift =0.04 dB

Peak SAR (extrapolated) = 17.902 W/kg

SAR(I g) = .78 mW/g; SAR(10 g) = 5.13 mW/g

Maximum value of SAR (measured) = 12,051 mW/g

-En
10.60

-14.40

10,0

0dB = 12.050mW/g
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Impedance Measurement Plot for Head TSL
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