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Calibration Laboratory of

' \'\-.._.../ ) Schweizerischer Kallbrierdienst
Schmid & Partner M Service suisae d'étalonnage
Engineering AG Tt Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland T Swiss Calibration Service

el i
herredibed by e Swins Actredilation Sensce (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

cient  RTS (RIM Tosting Services) Cortificate No: ES3-3225_Jan11
lCALiERA'I'IﬂH CERTIFICATE e

Object ES30V3 - SN:3225

Calibration procedure]st

QA CAL-01.v7, QA CAL-23.v4 and QA CAL-26.53 . - -
Calibration procedure for dosimetric E-field probes i

Calibration data January 13, 2011

| Thus callbration certificate documants tha traceabidily 1o nahonal slandards, which realize the physical upits of measuements (51}
The measuraments and the uncertaintes with confidence probalility are given on the following pages and are pan of the cenificate,

Al caFrations have been sonducted i the clesed laboralory Faclty, envirgnrment wrmperalure (22 = 3)°C and humidiy < T0%,

Cahbration Equipment used {METE cntical for calibration}

Frimary Standards o __ Cal Date (Cartficate No.) Scheduled Calibration
Power mater E44198 GE412030674 1-Apr-10 (Mo, 217-01136) Apr-11
Powar sensor E44128, MY 41455277 1-Apr-10 (Mo, 217-01134) Apr-11
| Powar sensor E4£124 MY 1458087 T-Apr-10 (No. 217-01138) Aor-11
E Reference 3 dE Atlenuator SN 55054 (o) 30-Mac-10 (Mo 21701158} Mar-11
| Reterence #0 dB Atienuatar SM: B508E (200) A0-har-10 (Mo 21701167} Mai-11
Feterence 30 dB Attenuatar SM: 55129 (30h) A0-Mar-10 Mo, 217T-01160) Mar-11
FReference Probe ES30VE SM: 3013 28-Dec-10 (No. ES3-3073_Decld) Dec-11
DAES | BN 66O 20-Agr-10 (Mo, DAE4-BRD_ApriD) Aar11
Sgcondary Standarss og Chack Date (in house) Scheduled Chadk
| RF generator HP 86480 UE3642L01700 4-Au3-99 {in houge check Oct-0F) In hauge check: Oct-11
Netwiork Analyzer HF 8753E LES3Tae0585 18-0rel-01 (In house check Oct-13) In house check Oct-11
Hams Funclion _ Sinabure -
| Caliorated by: Saton Kastrati - Laboratory Techician -~ f ' (&__L
. ' e »
| Approved by: Kalia Fokavic i

"hls |:>a||l:|ra.11|:-r~ l:arhim shai ot b reproduced except in full without wiitlen approva of the Inbumborr

. Tochnical Manager .

Isswed: January 15 2011

Cantficale Mo ES3-3225_Jani

Page 1 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
p, > U TGStIﬂg Appendix D for the BlackBerry® Smartphone Model REQ71UW SAR | 3(53)
ZZ2aWl Services) Report
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker September 27 — October26, 2011 | RTS-5955-1110-23 L6AREQ70UW | 2503A-REQ70UW
Calibration Laboratory of A, Schwaizerischer Kalibriordionst
Schmid & Partner S 8 Service suisse d'étalonnage
Engineering AG % € servizio svizzero di taratura
Zoughausstrasse 43, B004 Zurich, Switrerland & f,T?‘ o S 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 Agmement for the recognition of calibration certificates

Glossary:

T5L tissue simuiating lguid

MORMx,y 2 sansitivity in frae space

ConvF sensitivity in TSL / NORMzy.z

DCP diode compression point

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

A BC modulation depandent linearization parametears

Polarization o g rotation around prabe axis

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

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "IEEE Recommendad Practice for Dafermining the Peak Spatial-Averaged Specific
Abszarption Rate (SAR) in the Human Head from Wirgless Communications Devices: Measurement
Technlques”, Decamber 2003

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

Methods Applied and Interpretation of Parameters:
«  NORMy, v,z Assessed for E-field polarization # = 0 (f = 900 MHz in TEM-call; F = 1800 MHz: R22 waveguida).

NORM:x,y,z are only intermediate values, i.e., the uncertainties of NORMx.y 2 does not effect the E*-field
uncertainly inzide TSL [zee below ConvF).

= NORM(Ox. ¥,z = NORMx,y.2 * frequency_response (see Frequency Response Chart), This linearization is
implemented In DASYA software versions later than 4.2, The uncertalinty of the frequency response |5 included
in the stated uncertainty of ConwF.

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

o Ax oz By yz Cxyz VRx pz A B, Care numeancal linearization parameters assessed based on the dafa of
power sweep for spacific moduiation signal. Tha parameters do nol depend on fraquency nor media. VR is the
maximum calicration range expressed in RM3 voltage across the diode.

«  ConvF and Boundary Effect Paramelers: Assessad in Nlat phantom using E-field (or Temperature Transfer
Standard for f = 800 MHz) and inside waveguide using analytical fizld distributions based on power
measurements for f = 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compeansation {alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL comesponds
to NORMyx, v, 2 * ConvF wharaeby the uncartainty corresponds to that given for ConvF. A& frequency depandant
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to = 100
Mz,

«  Spherical isotropy (30 deviation from isofrogy): in a field of low gradiants realized using 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 axs). No tolerance reguired.
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Probe ES3DV3

SN:3225

Manufactured:
Last calibrated:
Recalibrated:

September 1, 2009
December 11, 2009
January 13, 2011

Calibrated for DASY/EASY Systems

{Mote. non-campatible with DASY2 systemnl)

Page 3 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

Tes In Appendix D for the BlackBerry® Smartphone Model REQ71UW SAR

Page

5(53)
Semces Report
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker September 27 — October26, 2011 | RTS-5955-1110-23 L6AREQ70UW [ 2503A-REQ70UW

ES3DV3 SN:3225

January 13, 2011

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

Basic Calibration Parameters

Sensor X | Sensor Y | Sensor Z lUnc (k=2} !
Morm {uWVivim)3® 1.26 1.21 131 | £101%
DCP (miv)* 1021 | 1008 | 99.1 ]
Modulation Calibration Parameters
uip Communication System Name PAR A B c VR Une*
dB dBuv B mV {k=2)
10000 WY ooy X 0.00 0.00 1.00| 1498 | £26%
Y 0.00 000 100 1481
z 0.00 0.00 .00] 1107

approximately 95%.

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

* The unceclainbes of Morm®, ¥ 2 di ol allec the E ek ureserlanly sde TSL (see Pages 5 and 8).

¥ Numerical linearzation parameler. uncerainty nat required.

e Urceranly is determired using he masimum devalion from near resparse apphang secatanguiar distribution and is expressed for the square of the field vaus

Cartficale Mo: EE3-3225_Jan11 Page 4 of 11
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ES3DV3 SN:3225

January 13, 2011

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

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHz] Validity [MHz]®  Permittivity Conductivity ConvFX ConwFY  ComFZ Alpha  Depth Unc (k=2)
THD £ 51+ 100 418 + 5% .89 + 5% G647 B4T B4T7 089 108 £171.0%
500 + 50/ £ 100 415+ 5% 097 +5% G111 6.1 6.1 0.8 110 £11.0%
1810 + 5017+ 100 40.0= 5% 1.40 2 5% 5.26 528 5.28 0.37 168 £+11.0%
1950 =500+ 100 400+ 5% 1.40 2 5% 4.98 4.98 4.98 0.48 151 £11.0%
2450 + 50/ =100 M2r5% 1.80 £ 5% 450 4 60 4 60 .52 1.54 +11.068
2600 + 500+ 100 30.01 5% 1.96 1 5% 4.52 4 52 4.52 053 1.58 £ 11.0%

© T wasindity of £ 200 MHEZ ory applies Tor DASY wd 4 and ligher [see Page 2. The unoerlamly s he R3S of the SonvF unoarkanly al calibratan frecuency

ard Fie chicerlainly for the indicated fraquency sand.

Cartificate Ma: ES3-3228_Jant1
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DASY/EASY - Parameters of Probe: ES3DV3 SN:3225

Calibration Parameter Determined in Body Tissue Simulating Media

f [MHz] Validity [MHz]®  Pormittivity  Conductivity ComvF X ConvFY __ ConvF Z Alpha  Depth Une {k=2)
750 + 50+ 100 555+ 5% 0.56 £ 5% 6.30 6.30 B30 07E 147 £11.0%
G0 + 50+ 100 55.0 & 5% 1.05 £ 5% 612 B.12 B.12 072 1.20 £11.0%
1810 + 50/ + 100 53.3 + 5% 152 + 5% 4 88 4 B8 4,88 0.26 270 +11.0%
1850 + 50/ £ 100 533 1 5% 152 + 5% 488 489 4,89 0.33 228 +11.0%
2450 + 50/ + 100 827 + 5% 1.85 + 5% 4.43 4.43 4.43 0.99 1.04 +11.0%
2600 £ 50/ £ 100 525+ 5% 216 £5% 4.29 4.29 4.29 099 1.05 £ 11.0%

“The walidity of ¢ 100 MKz only apphes for DASY w4 4 and higher (see Page 2) The uncedainty is the RSS of the ConvF wrcoetainty at cafibralion Inequency

and the urcarsnty for the noicated frmquency band

Cartificate Mo: ES3-3225_Jan11 Page 6 of 11
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Frequency Response of E-Field
{TEM-Celi:ifi110 EXX, Waveguide: R22)

! 18 I |
I 14 : | 5

1.3 | i
| ? 12 | | E |
i E | !
|8 11 _J
| E 10 go—o"e ——o———

£ . ||
= 08 ; !

RN .
i g. 0.8 | ‘
o b

08 | ; L

os i | . . | .l

o 00 10040 1500 2000 500 000
, f [MHz]
| +TEu”.- +R~zz !
Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)
Conificate Mo: ES3-3225 Jan11 Paga 7 of 11
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ES3DV3 SN:3225

Cedificate No; ES3-3225 Jani

f =600 MHz, TEM ifi110EXX

180
#[]

Receiving Pattern (¢), 9 =0°

240 aog

Page 8 of 11

f= 1800 MHz, WG R22

January 13, 2011

| —emmee

| —m—roamee
| —4—some
i | —m— oz
E | e 2500 MHz

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SAR,.q4)
(TEM cell, f = 300 MHz)

1 E+D8

1.E+05 l

1.E+04

1. E-I:I:i

Sensor vnﬂnga [uvl

1.E+02

1.Et-IZ|1i LIS S
|

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

SAR [mWWiem’)

Uncertainty of Linearity Assessment: * 0.8% (k=2)

Cerlificata No: E53-2225_Jan] Page 9of 11
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ES3DV3 SN:3225 January 13, 2011

Conversion Factor Assessment

f = 900 MHz, WGLS R9 (head) ‘ = 1810 MHz, WGLS R22 (head)
4.0 : 0.0 4 - | S —— PR
il 26.0 '
L |
2.s g0 |
= i
2o E 150 I
E 15 |
E " 10.0
05 @ 5.0 |
oo o0 i +
1] 10 20 30 El]
: z[mmy]
Ayt Oy : —— hrahcd [ —
i

Deviation from Isotropy in HSL
Error (d, %), f= 900 MHz

Error [dB]

AO00.03-020 WMO0X04D DO0a0aed WOE00 5] mOER100

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

Cortificate Mo ES3-3225_Jan11 Paga 10 of 11
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Other Probe Parameters

January 13, 2011

Sensor Arrangement Triangular:
Connector Angle {°} Mot applicable,
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
‘Probe Overall Length 337 mm
Probe Body Dlameter 10 mm
Tip Length ) 10 mm
Tip Diameatar 4 mm
Probe Tip to Sensor X Calibration Point 2 mm
Probe Tip to Sensur-‘l-" Calibration Point 2 n;;
Probe Tip to Sensor £ Calibration Foint 2 mm
Recommended Measureameant Distance from Surface 3mm

Certficate No: E53-3225 Jan11 Paga 11 of 11
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Calibration Laboratory of _&@ 2 hwaizarincher Kalibrisrdipns
Schrid & Partner e g Sanice suisse détalonnage
Engingerning 4G % Sa 2o suizrarn di baraturs
Zoughausstrasss 43, 3004 Zurich, Switsarlang K 5 auwtse Calibration Sarvice
L
Accredied by the Beiss Accreditation Service (845) Azsraditation Mot SCS 108

|CALIBRATIOH CERTIFICATE

The Swiss kcored iLaion Service is o of the signatories w the EA
M kilateral Agreament for tha recagnitian of calibration certificates

cient  RTS (RIM Testing Services) Coofeste No: EX3-38582_MNovi0

fibject EXI0V4 - SN:3502

CalIbrain Orocet LTS QA CAL-01.v8, QA CAL-14 v3, QA& CAL-23 v3 and QA CAL-25.v2
Callbration procedure for doeimetric E-fleld probas

Calbration date. Nowernber 18, 2010

Thia ealibratien cerifcale decuments the trace ekility ke naticna | sland ards. which realize the physical urts of measurements (51
Trg (AU and s unoenaintias with canidernce piooabinty are gaen o the Rlowing Dages 5l are Dar of i canfisams.

Al cahbrabors have baan cancicted in the dosed laboratory facit ermvirgnment temperatare (22 1370 and humidity = 702,

Calbralion Equipment yaed {MATE crilicel for calibratior)

Brirnary Standardz I_I:_:l'l- _____CalDale ¢Cedficala No} Sohed pisd Calbration

Powar maler E441 56 CE41287874 1-Apr-1D (Mo 217-11138) ApE-11 T

Fowsar 3gra Cdd1zA MT41453277 1-8pr-F0 (Mo, 217-01136) Apr-11

Prowar sersm Edd 126 Y4 143808 1.8pe1 1 (M. 217-01138) AprAd

Fefmrance 3 dB Affonugtar SM: GEDEY (o) 3r-Mar-10 Mo, 21701158 Mar-11

Relerence 20 ¢B Atbenualor S SA0E6 (200 A0atar-10 Mo 217-01161) Klar-11

Fafaranca 30 dB Attenualor Sk 55129 £ 300 A0ar-10 Mo 297.011640) Mar-11

Referance Prabe B30 =1 I-Dge- 6 ke ES3-201 T_Desdd) Diee- 10

DAE4 SM: 880 2210 (Me DAEE-G60_Ap-id) Apr-11

Secancay Standards [[iF ] hack Daka | v kousea) 5 cheduled Chack

RF gereiater HP 85480 UESIE42U 01700 4356 {in house check Get0% ' In iouge check- Q11

IHetwark S lyier HF AT33E LEATAS0LES 18-02-01 [0 house check C0-10) In At s check Oct-11
Martie Funclan Signa b=

Calibated by Kaljs Praliocvis Tinchnical Mg ﬁ
Appraved oy Ml KKLter Craaty Manage’

lssued . Mo~ 20, 2010

This calibration eerificaie shall nof be ieproduced excapd in ful wihoul whtten gpprovel 9F he labora oy,

Cerificate Mo, EX3-3552 Mowl1l Paga 1 ¢f 11
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I ’,
Callnranm Laboratory of i'le___':;*?- Schwaizerischer Walibrierdienst
Schmlld & F"artner = Bevice Juisss Jdlalonnage
Engineering AG = Sarizie suzzsro Ol taratura
Zeughausntracns 43, B0 Zurich, Switzarkand &y ﬁﬁ\‘ o Swies Calloralon Servize
Accredited by The Swiss Accreditelizn Senice |SAS| Accrediation Ne.. SGS 108

The Swiss Accredilation Sarvics S ene of 1he signalores (o te ER
Murtilaleral Agresment tor ke racognitien of calibratian certmcanes

Glossary:

TSL tissue simulatng liquid

NORMK y, 2 sansitivity in free space

ConvF sangitivity In TSL 7 NORMYY 7

DGR dinie COMMpressian poirt

CF cresl facler (1iduy_cycle) of e RF signal

A B G modulation dependent lineanzation paramelas

Prlarization ¢ (p rtalon around probe axis

Polarization 3 t rotation around &N axis that iz in the glane normal 1o probe axis (at measurement center),

e, 2 =0 remal 1o probe axis

Calibration is Performed According to the Following Standards:

al

bl

IEEE Std 1528-2003, *IEEE Recommended Practice for Deternimng the Peak SpatialAveraged Spacific

Abzoption Rate {3AR) in the Human Head from Wireless Communications Devices: Measurement

Technigues™. December 2003
[EC S2208-1, "Frocedure to measure he Specific Absorplion Rale (84R) for hand-held devices used in dose
proximity to the ear (frequency range of 300 MHz to 3 GHz)', February 2005

Methods Appliad and Interpretation of Parametars:

WOy, 2 Arcassed for E-field polarization 3 = 0 {1 < 900 MHz in TEM-cell, f > 1800 MHz: R22 wavaguide).
NCRMx .2 are anly intermecd 3te values, 12, the uncertainiies of MIRMx y.z does not offect tha E* figld
uncertainly inside TSL (2ee balow ComwF),

NCOFA R, vz = NORMx y.z ™ frequency_mesponse (see Frequency Response Ghart), This lineanization is
mplzmented in DASY4 software versions later than 4.2, The uncertainty of the requency response is included
n the stated uncertainty of CorF,

DCPy .z OCP are numerical inggrizalion parameters assessed based on the data of powear sweap with CW
signal ind uncensinty required ). OCP doss not depend on frequency ner media.

Axy o Be vz Sy, VRey 2 A B Care numerical inearization parameaters sssessed based on the dats of
power sweap for specifiic moduation signal. The paramaters G0 not deperd on frequency ner media. VR is the
maximum calbratign range expresied N BMES voliage across the diode.

Dot anet Boundsry Efact Paramelers: Assessed in flat phantorn uzing E-figdd (or Termperature Transfer
Starward tor F£ 800 MHz) and inside waveguida using analytical field digtributions besed on powar
measdrements for f > 800 MHZ. The game selups are veed for azeessrment of the paramelars appliad for
boundary eompensation (alpha, depth) of which typicsl uncerainty values are given. Thege paramaiers are
Used In DASY4A saftware to tmprove probe accuracy ciose to the boundary. The sergtnaty in TSL corresponds
1o NORMe 7 * Camne® wheraoy the uncartainty corespands to that givan far CaavF . A frequancy dependent
ComeF is used in DASY version 4.4 and nighar which alows axtending e validity from + 50 MHz 1o + 100
tHz.

Sphedeal igatropy (30 deviation fram sofropy): in a field of low gredients realized using a flat phantom
exposed by a pateh anfenna.

Sanzor (dfzar Tha senasr offaet cortespands to the offzet of virtual measursment canter from the probe ip
{0 pIobe ax¥ls). Mo tlerance raquined.

Cerilicate Mo EX3-3382_Novio Pane 2 of 11
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Probe EX3DV4

SN:3592

Manufactured:
Last calibrated:
Recalibrated;

Calibrated for DASY/EASY Systems

September 18, 2006
November 17, 2009
November 18, 2010

{Mote; non-compalibla with DASY2 sysiemfh
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EXIDV4 SH:3592 November 18, 2010

DASY/EASY - Parameters of Probe: EX3DV4 SN:3592

Basic Calibration Parameters

Sensor X | Sensor Y| Sensor 2 Junc k=2
Norm [ Wi vim " 0.49 .47 04 | +100%
DCR imivy® 86.2 a94.3 £7.4
Modulation Calibration Parameters
wmp Communication System Name PAR A B c VR Ungt
dE BV my {H=1}
1000 oY fellile x 000 13ary 100 1449 | £23%
T 0. 000 1.00] 1104
il 0.0 .00 100 1302

approximately 95%.

Tha reported uncertzinty of measuremant 15 stated ag the standard urcartainty of measuremeant multiphed
by the coverage factor K=2. which for a nommal gistripution corresponds o a coverage probability of

* The urzerta nties of HommX Y L do nat affect the E-field unzertainty inside TSL izza Fages 5 aral §)

" Mlumaenss lineaizanan paramatar oncataintg ratrequircd

¥ Unzarlainty is determ ned using tha maximum devialion from linear reszonse applying recalangular dist buan and o expresced For e oqua o of tha Fiald value

Cenfeats MO° EX3.3532_pow1D Fage 4.0t 1
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EX3DV4 SN:3582 Movember 18, 2010

DASY/EASY - Parameters of Probe: EX3DV4 SN:3592

Calibration Parameter Determined in Head Tissue Simulating Media

F[MHz] Walidity [WHz[® Parm iHivily Conduckivity ConvF X SomvF¥  CorvF Z Alpha Capth Unc [k=2|
5200 + 50/ 100 IR0+ 8% 465 + 5% 453 450 4.50 45 180 £ 13 1%
G500 + 507+ 104 356 5% 4 98 t 5% 4.2 4.35 4.25 .80 180 +13.1%
S50 £ 507 & 100] 3m3LE% 527+ E% 308 308 3.68 .52 190 #1315

" Trg wad by of & 100 MH2 by sppeg e DABT w4 ar-a hgher (sae Pags 7). Tre unearidny o ia RES5 of the CenvF unozdainty ot coiibection feq aensy

il D ungeriairty for i incicated [eegquency band.

Cerificate Mo EXZ-2002 MowiD Page & of 11
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EXIDV4 SN:3592 November 18, 2010

DASY/EASY - Parameters of Probe: EX3DV4 SN:3592

Calibration Parameter Daterminad in Body Tiseua Simulating Media

T MHz] Validity [MHz]" Frarmikt!vidy Cenduztlvity ConvF X ConvF¥  LanvF 2 Alpha Dopth Une (k=)
5200 + 50+ 100 490 £ 5% 8.3 +£5% 3.88 3405 108 182 195 £13.1%
5500 £ 5011100 4BE £5% 555£5% 37 373 173 0.65 186 1314
5800 +50/£100 48,2 = &% G.00 & &% 3.40 40 3.40 0.83 1.89% £13.1%

" Tha wal i of 4 100 MHZ Gl 3ppiag for DA S w4 and nghe (868 Page I1 Tha uncsng nly 8 the RS af e Coouk usserainty al caikration reqaersy

ared fa ucadanty [ e ed caid foguancy band

Centilicate Mo EX33592_Wowil Pape & of 11
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EX3I0OVE SN:3652 Hovember 18, 2010
Frequency Response of E-Field
(TEM-Cell:#i110 EXX, Waveguide: R22}

1.5

14 -
i
K|
E
g
g
g e -
2 0&
b .

ay -

e -

0% .

0 S0 000 1500 2500 250 3000
f MHz|
——TEM —a— 2z
Unceriainty of Frequency Responsa of E-field: 1 5.1% (k=2)
Certificata No: EX3-3502 Hoa 10 Fags 7ol 11
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EXIDV4 SM: 2582

Receiving Pattern (4), 9 =0°

T =600 MHz. TEM ifi11OEXX

Movember 18, 2010

= 1800 MHz, WG R22

1.0
06
[13:]
0.4

o
o4
o4
LB
A0

4

orte . - : ) — S ) e
Eo.umwmm“ —s
. . . . . . . N 1Az

24() agg

—O—0

—&— i Mg

——ang MR
—d— 200 MH:

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

Certficate Mo EX1-3E82 Mowi0 Foge Baf 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




Author Data

Document Page

7@8 In Appendix D for the BlackBerry® Smartphone Model REQ71UW SAR | 22(53)

Serwces Report

Dates of Test

Andrew Becker September 27 — October26, 2011 | RTS-5955-1110-23 L6AREQ70UW

Test Report No FCC ID: ICID

2503A-REQ70UW

EX30DVa EN:3532 Movember 18, 2010

Dynamic Range f(SAR,,..4)
(TEM cell, f = 900 MHz)

15405 -

1E+Og -
2
E 1 E+03
e
5
']
=
& 1E+0E2 -
1E+07 -
1+ - . . - . .
oo a.0 01 1 10 100
EAR [mWem?
——i W Koo il ——" carr il 7 e P it
09
100
=
2
E oon
1.
0o 0.0 oA j] 10 100
SAR [mWiem
Uncertainty of Linearty Assesament: £ 0.6% (k=2)
Cenficals Mo T3-3352_Novi0 Fapg=5 ol 11
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EX3DV4 SN:35592 Mevem bar 18, 2010

Conversion Factor Assessment

r= 5300 MHz, WGLS RE3 (haad) f = SE00 MHz, WGLS R:3 (head)

2
—

E

:

&

1

W

0 ] 10 15 20
x[mm] ®
—B—ung bra —f—oaya e rln ——Anares —G—rzm smmems

Deviation from |sotropy in HSL
Ereer {b, ), F= 900 MHz

=
®o

S R D K

AL LAS Dan,
Error [dE]

v 0080 W0 00 G0 B-GG) -0 B9800 00 -0 250,00
Qo0 W026-040 B0 0000 BOS0RD mes-1 00

Uncerainty of Spherical lsotropy Assessment: * 2 5% (ke2)
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Test Report No
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L6AREQ70UW | 2503A-REQ70UW

EX3DV4 SN:3582

Other Probe Parameters

November 18, 2010

Sansor ArrangEmenl Triangular]
Connastor Angls (F] Nt applicable
|Mechanizal Surface Detection Made arabled
IGDliGaI Surface Detection Mode dizabled
Frohe Dwerall Lennth 337 mm
Frabe Body Diamelss 10 mm
Tip Length & mm
Tip Diarnetsd 2.5 mm
Froba Tip ko Senser X Calibration Point 1 mm
Fraka Tip ko Seneor ¥ Calbration Point 1 i
Frote Tip to Senser £ Calibration Point 1 mim
Resommended Measurement Distance from Surface 2 mm

Cerhcalg Mg EXI-3592_Movid Page 11 of 11
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Calibration Laboratory of S,

Schmid & Partner
Engineering AG

Schweizerischer Kallbrierdienst
Service suisse d'élalonnage
Servizio svizzero di taralura

feughaussirasse 43, 8004 Zurich, Switzerkand

Accreditad by the Swiss Accraditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerlilicates

Cliant

RTS {RIM Testing Services)

"o, ! "
ol Lo

Swizs Calibration Service

Bccraditation No.: SCS 108

Certificate No: DB35V2-446_Jan11

CALIBRATION CERTIFICATE

Obgect

Calibration procedurals)

1

Calibration date:

DB35Y2 - SN: 446

QA CAL-05.v8

Calibration procedure for dipole validation kits

January 21, 2011

This calibration cedificate documents tha Iraceability ta national standards, which realize tha physical units of measwremants (S1).

The measurements and the uncenainties with confidence probabidity ane given on the follewing pages and are part of the cedificate

Al calibrations have been conductad in the closad |aboratony tacilily: environment bmperatune (22 = 3)°C and hisnidity < 70%.

Calibration Equipment wsad (MATE critical for calibration)

Primary Standards

Power metar EPM-442A
Power sensor HP 84814
Raterence 20 dB Alleruaton
Type-N mismatch combination
Retarance Probe ES30V3
DAE4

Sanx- rdary Standards
iner gengor HP BAE1A

RF generator R&ES SMT-06
Natwork Analyzer HP B753E

|
| Caliorated by:
i

Approwed by

_ IoE

Cal Date (Cerificats Mo}

__Scheduled Calibration

GBIT48074
US3TE27a3

Sh: 5086 (20g)
SM: 5047.2 | DB32T
SN: 3205

SN: 601

|io#

[ULES] EIE.EEH‘?;
100065

US3T300585 54206

Mame
Dirmce iliey

Katja Pokovic

Check Date (in house)

06-Oct-10 (Mo, 217-01268)
D6-Oct-10 (Mo, 217-01266)
30-Mar-10 (No. 217-01158)
30-Mar-10 (No. 217-01162)
30-Apr-10 {Mo. ES3-3205_Aprid)
Jun=10 (Mo, DAE4-501_Junii)

Oet-11
Oct-11
Blar-11
Bar-11
Apr-11
Jun-11

Schadubed Check

18-0¢1-02 {im house chack Oot-09)
4-Aug-29 {in house check Oct-09)
18-Cct-01 {im house chack Oct-10)

Fumchion

Technical Manager

In hauss checks Qot-11
In housa check: Oct-11
In housa check: Oot-11

Signature

08a;
Ay

|zgued: January 21, 2011

f‘?ls :alibraliun_ c_.'s_rlilicata sha!_ not be raproduced axcapt i fu_ll_withcrut written approval of the_! I_a‘..\oral.or,l.

Cerificate No: DB3SV2-448_Jan11
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Calibration LRbUl'atDl"Y of fﬂ“r@?'ﬁ__‘ Schwelzerischer Kalibrierdiens
Schmid & Partner ﬁ Service sulsse d'étalonnage
Engineering AG T Servizio svizzera di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ﬁgﬁ.\‘ i Swiss Calibration Service
ekl o
Accredited by the Swiss Accreditation Service [SAS) Accreditation Mo.: 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 /f NORM x,y,z
MN/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 Technigues”, December 2003

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

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

» Anfenna 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
paraliel to the body axis.

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

» FElectrical 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.

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

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

Ceartificate No: DB35V2-446 Jani1 Pape 2 of B
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Test Report No

FCC ID: ICID
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Measurement Conditions

DAZY system configuration, as far as nat given on page 1.
DASY Version DASYS V52.6
Extrapolation Advanced Extrapalation
Phantom Madular Flat Phantom V4.9
Distance Dipole Center - TSL 15 mim with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 41.5 0.90 mhaim
Measured Head TSL parameters {22.0 £ 0.2} °C MI+6% 0.88 mho/m + 6 %
Head TSL temperature during test {218 +0.2)°C -
SAR result with Head TSL
SAR averaged over 1 em” (1 g} of Head TSL Condition
SAR measured 250 mW input power 239 mW /g
SAR normalized normalized to 1W 9.56 m\W /g

SAR for nominal Head TSL parameters

narmalized o 1W

9.63 mW /g £ 17.0 % (k=2)

SAR averaged over 10 em® {10 g) of Head TSL eondition
SAR measured 250 mW input power 1.96mW /g
SAR normalized nomalized to 1W G.24 mW /g

SAR for nominal Head TSL parameters

narmalized o 1W

6.27 mW /g = 16.5 % (k=2)

Cerificate Mo: DB35V2-446_Jan11

Page 3ol &
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 49682 - 7.7 [i2
Retum Loss -22.2dB

General Antenna Parameters and Design

f
| Electrical Delay (one direction) i 1.386 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 therefore shor-circuited 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 Cotober 24, 2001
Carlficate No: DB3SV2-446_Jant1 Page 4 of B
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DASY5 Validation Report for Head TSL

DatefTime: 21012011 10:18:05
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DEISV2; Serial: D83SV2 - SN:d446

Communication System: CW; Frequency: 835 MHz, Duty Cycle: 1:1

Medium: HSLSOO

Medium parameters used: = 835 MHz: o = 0.89 mho/m; & = 41.2; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY 3 (IEEE/IEC/ANST C63.19-2007)

DASYS Confliguration:
¢ Probe: ES3DV3 - SN3205; ConvF(6.03, 6,03, 6.03); Calibrated: 30.04.2010
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 10.06.2010
¢ Phantom: Flat Phantom 4.9L; Type: QDOODP49AA; Serial: 1001
«  Measurement SW: DASYS2, V32.6.1 Build (408)

»  Postprocessing SW: SEMCAD X, VI4.4.2 Build (2595)

Pin=250 mW /d=1 Smm, dist=3.0mm (ES-PI‘UbEFZD(Im Scan (Tx7x7) [Cube §: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 57.426 Vim; Power Drift = (.04 dB

Peak SAR (extrapolated) = 3.600 W/ikg

SAR(1 g} = 2.39 mW/g; SAR(10 g) = .56 mW/g

Maximum value of SAR {measured) = 2,790 mW/g

0dB = 2. 79%mW/g

Carificate Mo: DB35V2-446_Jan11 Page 5 of 6
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Impedance Measurement Plot for Head TSL
4 Jan 2011 1811324

[EHT] it iUFsg 14564 & ~7.F148 0 24708 pF 225,000 908 MHz
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Do 1
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—E&22% df .&f!\.ﬂﬂﬂlﬂﬁr‘l“:.:

P --"-'_. 1

I E— —— N— - - — -
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Calibration Laboratory of

5 Schweizerischer Kalibrierdienst
Schmid & Partner

Service suisse d'éalonnage

— =
Engineering AG i% C' servizio svizzero di taratuen
Zeughaussirasse 43, 8004 Zurich, Swilzerland "»4‘!1;,‘:‘\:\‘.;.:-‘ S swiss Calibration Service
afalaata®

Acoredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatoriés to the EA
Multilateral Agreement for the recognilion of calibration certificates

RTS (RIM Testing Services) -
[CALIBRATION CERTIFICATE

D1900V2 - SN: 545

Client

Certificate No: D1900V2-545_Jan11

Ohject

Calibration procedura{a)

QACAL-05v8 = -
Calibration progedure for dipole validation kits

| Cafitration data:

January 13,2011

This calibration cemilicate docurnents the traceability to national standards, which realize the phiysical units of measuremeants (51)
The measurements and the uncertainbes with confidence prabability are given an the followsng pages and are pan of the certlicale,

| All calforations have been conducted in the closed laboratony facility: emviranment temperature (22 = 3)°C and hurmidity = T0%.
|

| Cafibration Equipment used {METE critical for calitration)

ETIHS calibration cadificate shall nol be reproducied excepl in ull withou? writlen approval of the laboratory.

Kot P

| Prifnary Standants I # Cal Date [Certificata No.) Scheduled Calibration
Power moter EPM-4424 GBIT4B0T04 06-Oct-10 (No. 217-012686) Cet-11
Power sensor HE B481A US37292783 OE-0c1-10 (No. 217-01 268) Det=11
Reference 20 dB Attenuator 5M: 5084 (20g) 30-Mar-10 (Mo, 217-01158) Mar-11
Type-N mismatch combination SM: 50472 F 06327 B0-Mar-10 (Mo, 217-01162) Mar-11
Refargnce Probe ES30V3 EMN: 3205 30-Apr-10 (No. ES3-3205_Apri0) Apr-11
DAE4 SN 601 10-Jun-10 {No. DAES-801_Jun10) Jun-11
Sacondary Standards I # Chack Date (in house) Scheduled Chack
Power sensor HP 84814 BY41092317 16-0c1-02 (in house check Oct-09) In house check: Oe-11 I
RF ganarator AAS SMT-06 100005 4-Au7-99 (in housa check Oct-09) In house chack: Oct-11
HNebtanrk Analyzer HP B753E USITIFOEES 54206 18-Dct-01 (in house chack Oct-10] In house check: Oct-11
Mame Funition Sigratura
Calibrated by: Dimcs [Hev Labaratary Tachnician b @ m e dE
| Approved by,

g

Issued: January 14, 2011

Cedificate No: D1200V2-545_Jan11

Page 1 of 6

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

’ TGStIng Appendix D for the BlackBerry® Smartphone Model REQ71UW SAR | 32(53)

!-
E.:’l Services'| Report

Author Data

Andrew Becker

Dates of Test Test Report No FCC ID: ICID

Calibration Laboratory of ‘.\.w:‘h"%.% Schweizerischer Kalibrierdienst
Schmid & Partner ﬁi Service suisse d'éalonnage
Enginaﬂ ring AG T Servizlo avizzere dl taraturs
Zeughausstrasse 43, 8004 Zurich, Switzerland "q',-':;_"\??__l\" Swiss Calibration Service
Faly | W
Accredited by the Swiss Accraditation Senico (SAS) Accreditation Ne.: SCS 108

The Swiss Accreditalion Service is one of the signatories lo the EA
Multilateral Agreament 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}

b)

0

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 Technigues”, December 2003

IEC 622089-1, "Procedura to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the 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 point.
No uncertainty required.

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

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

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

Certificate No: D1900V2-545_Jan11 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on paga 1.
DASY Version DASYS V526
Extrapolation Advanced Extrapalation
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 foflowing parameters and calculations were applisd.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 40.0 1.40 mha/m
Measured Head TSL parameters (220202 °C 2B5 6% 1.43 mho'm £ & %
Head TSL temperature during test 1212=+02)°C — vran
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 102mW /g
SAR normalized normalized to 1W ADBEmW /g

SAR for nominal Head TSL parameters

normalized to 1W

40.0 MW /g = 17.0 % (k=2)

SAR averaged over 10 em? (10 g) of Head TSL condition
SAR measured 250 MW input power E2EMW /g
SAR normalized normalized to 1W 21.0mW /g

SAR for nominal Head TSL parameters

nommalized to 1W

20.8 MW /g £ 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impadance, transfermed to fead point 5080+ 180
Return Loss -34.4 dB
General Antenna Parameters and Design
. iElactrmal Delay (one diraction) 1.199 ng

After long term use with 100W radiated powear, only a slight warming of the dipole naar the feedpoint can be measurad,

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 therafere short-circuited for DC-signals.

Mo excessive force must be applied to the dipcle arms, because they might bend or the saldered connections naar the

feadpoint may be damagad.

Additional EUT Data

Manufactured by

SPEAG

Manufaciured on

Movemnber 15, 2001

Cartificate No: D1900V2-545_Jan11
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DASYS5 Validation Report for Head TSL

Date/Time: 13.01.2011 14:52:49
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI900V2; Serial: DI90OV2 - SN:545

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

Medium: HSL U112 BB

Medium parameters used: f= 1900 MHz; o = 1.43 mho/m; & = 38.6; p = 1000 kg/m”
Phantom section: Flat Section

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

DASYS Configuration:
+ Probe: ES3DV3 - SN3205: ConvF(5.09, 5.09, 5.09); Calibrated: 30.04.2010
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 10.06.2010
»  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
«  Measurement SW: DASYS2, V52.6.1 Build (40X)

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

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

= -3.60

-10.00

14,40

0dB = 12.740mW /g

Cerificate No: D1900V2-545_Jan11 Page 5 of 6
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Test Report No FCC ID:
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Impedance Measurement Plot for Head TSL

13 Jan Zedi  1@8:41:36
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START 1 600.806 088 MHz STOF 2 12,088 080 MHz
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Calibration Laboratory of S, Schweizerischer Kalibrierdienst
Schmid & Partner S Service suisse d'étaionnage
Enginaering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzarland *»;,,ﬁhf Swigs Calibration Service
Accreditad by the Swiss Accreditation Service (SAS) Accreditation No.: 'SCS 108

The Swiss Accreditation Service is one of the signatories o the EA
Muitilateral Agrecmant for the recognition of calibration certilicales

ot T,

cient  RTS/{RIM Tes s

Object

Cafibration procedure(s)

Calibration date:

This calibration certdicate documents the treceabdity to national standards, which realize the physical units of measurements (Sih.
Thia measuramenta and the uncartaintias with confidence probabity ara given on the following pagss and are part of the cantdicate.

All cakbrations have besn conducted in the closad laboratory facility: environmend temperabere (22 £ 3)°C and humidity = 70%.

Calibration Eguipmant used (MATE critical for calibraton)

Primary Standards D¢ Cal Date (Centificate Mo Schedued Calibration

Power meter EPM-4428 GBI7480704 06-0ct-059 (No. 217-01086) Oet-10

Power sansar HP B4E1A US3TE0aTRS 08-0ct-00 (Mo, 21 7-01 086} Cict-10

Raferance 20 d& Attenuator SN 5085 (20g) 31-Mar-09 (Mo. 217-01025) Mar-10

Twpe-N mismatch combmaton SN S047 2 S DE32T 31-Mar-09 (No. 217-010289) Mar-10

Referance Probe ES30VE SMe 3205 28-Jun-08 {No. ES3-3205_Jun09) dun-10

DAE4 SM: 601 O7-Akar-08 (Mo, DAE4-B01_Mar0D) Mar-10

Secondary Standards D ) Chisek Dabe (i houge) - Schaduled Check

Pewer sansor HP B4B14 MY 1082317 18102 (in howse check Oct-09) I howse chack: Oct-11

AF genaratos RES SMT-06 100S 4-Aug -8 (in house check Oc-04) In hoasse check; 011

Metwork Anakzer HF B753E USITH0GRE 54206 1E-Oet-01 (in house chipck Oct-09) Im heassi check: Ocl-10
Harme Function Signature

Calibrated by S H—— s o

Approved by

Iasued: Movember 16, 2009 |
This calibration carilicate shall not be reproduced axcapt in full withou wiitten approval of 1he labomatony |
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Calibration Laboratory of g“""&""”z} g  Schweizerischer Kabibrierdienst
Schmid & Partner %ﬁ o Service suisse détalonnage
Engineering AG T Servizio svizzero di taratura
Zeughaussirasse 43, B004 Zurich, Switzerland '«.gmﬁmy S swiss Calibration Service
Accradited by the Swiss Accredilation Sendoe (SAS) Accreditation ho.: SCS 108

The Swiss Accredilation Service is one of the signatories to the EA
Multilateral Agreement far the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

CaonvF sensitivity in TSL / NORM x.y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

+  SAR for nominal TSL parameters: Tha maasured TSL parameters ara used to calculate the
nominal SAR result.

Certificate Mo: D2450V2-T47_Nowd Page 2 ol 6
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Measurement Conditions
DASY system configuration, as far &5 not given on page 1,
DASY Version DASYS V52
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom Va.9
l_!‘.llstanc: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°C 39.2 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 candition
EAH measured 250 mW input power B23mW /g
SAR nomalized normalized fo 1W 249mW g

SAR for nominal Head TSL parameters

normalized to 1W

24.9 mW /g + 16,5 % (k=2)

Certificate No: D2450V2-747_Mowd
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Appendix
Antenna Parameters with Head TSL
Impedance, ransformed 1o feed paint i 51.90+09 60
Relum Luss - .33.9 dB
General Antenna Parameters and Design
1 161ns

Electrical Delay (one direction)

After long lerm use with 100W radialed power, enly 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
second arm of the dipole, The antenna is therefore short-circuited for DC-signals.
Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

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

Test Laboratory: SPEAG, Zurich, Switzerland

DUT

"t Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:747

Communication System: CW: Frequency: 2450 MHe; Duty Cycle: 1:1
Medium: HSL UT1 BB

Medium parameters used: T = 2450 MHz; o = 1.79 mho/m; & = 39.2; p = 10K kg.l'm'i
Phantom scction: Flat Section

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

DASY S Configuration;
Frobe: ES3IDWY - SNAX5; ConvFid 533, 4,53, 4.53); Calibrated: 26.06.2009

- - Ll -

Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn601; Calibrated: 07.03. 2000

Phantomm: Flat Phantom 5.0 (front), Type: QDUOOPS0AA: Serial: 1001

Measurement SW: DASYS, V5.2 Build 157; SEMCAD X Version 14,0 Build 57

Date/Time: 11.11.2009 15:04:10

Head/d=10mm, Pin=250 mW, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) (Tx7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 101.3 Vim; Power Drift = 0.067 dB
Peak SAR (extrapolated) = 27 W/kg

SAR(1 g) = 133 mW/g; SAR(10 g) = 6.23 mW/g
Maximum value of SAR (measured) = [7.1 mW/ig

—

-25

0dB=17.1mW/g

Cerilicats Mo: D2450V2-747_MNowg Page 5of &
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of sl Schweizerischer Kalibrierdienst
Schmid & Partner i%ﬁ S Service sulsse d'étalonnage
Engineering AG T it C ' Bervizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland - S 5wiss Calibration Service

Accredided by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signataries to the EA
Multilateral Agreement for the recognition of calibration certificates

cient  RTS (RIM Testing Services)

Accreditation Mo.: SCS 108

Certificate No: D5GH2zV2-1033_Nov(9

[CALIBRATION CERTIFICATE

Object D5GHzV2 - SM: 1033

Calibration proceduna(s)

Calibration date:

This calibration certificate documents the traceability to national standards, which realize the physical units of measuraments (51).
The measurements and the uncertaintes with confidence probability are given an the following pages and are part of the cerlificate

All calibratiens have been conducted in the closed laboratory fackty: environmend temperature (22 £ 3)°C and humidity <= 70%.

QA CAL-22.1

Calibration procedure for dipole validation kits between 3-6 GHz

Movember 13, 2009

Callbration Equipment used (MA&TE critical for callbration}

Primary Stondards ~~~  ID# Cal Date (Certificate MNo.)

Power meter EPM-4424 GBIT480T04 08-Oct-0f (Mo, 217-01086)

Poaer sensor HP BA481 4, US37202783 06=0¢1-08 (Mo, 217-01086)

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

Typie-N mismalch combination SN: 50472 [ DB32T 31-Mar-08 (Mo, 217-01028)

Reference Probe EX30W4 SN: 3503 11-Mar-08 {No. EX3-3503_Mar0g)

DAE4 SMN: 601 07-Mar-08 (Mo. DAE4-601_Mar(g}

Secondary Standards ID# Check Date (in house)

Power sensor HP 84814 hY41082317 18-00ci-02 (in house check Oct-0d)
| RF generator RAS SMT-D6 100005 A8 (in house check Oct-08)

Nebwork Analyzer HP BT53E

Calibrated by:

Approved by:

This calibration cerificate shall not be reproduced ewxcept in full withaut written approval of the labaratory.

US37300585 S4206

Name
Jeton Kasirati

Katja Pokovic

18-0ct-04 {im house check Oct-00)

Funclion

Labaratory Technician

Technizal Manager

Scheduled Calibration
Ohat-10
Oct-10
Mar-10
Mar-10
Mar-10
Mar-10

Scheduled Check
In howse check; Oci-11

In howse check: Oct-11
In howse check: Oct-10

Signature

L
,% *4

Issued: Movamber 16, 2004

Certificate Mo: DEGHzV2-1033_Nowld
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Calibration Laboratory of “:\:'\\;g"’?:,_ Schweizerischer Kalibrierdienst
Schmid & Partner ;ﬁé Service suisse d'#talonnage
Enginee ring AG T Servizio svizrers di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland '-‘ﬁ.‘»‘ Swiss Calibration Sarvice
Accredited by the Swiss Accraditation Service (SAS) Accreditation Me.: SCS 108

The Swiss Accraditation Service is one of the signatories to the EA
Multilateral Agreemenl for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x v,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 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 phantorn 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 point.
Mo uncertainty required.

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

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

s SAR for nominal TSL parameters: The measured TSL parameters are used to calculate
the nominal SAR result.
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Measurement Conditions
I‘.l:IAS‘r' system configuration, as far as not given on page 1.
| DASY Version DASYS W5.2
Extrapolation Advanced Extrapalation
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 =25 mm
5200 MHz £ 1 MHz
Frequency 5500 MHz + 1 MHz
5800 MHz £ 1 MHz
Head TSL parameters at 5200 MHz
The following parameters and calculations were applied.
Temparature Parmittivity Conductivity
Mominal Head TSL parameters 22.0°C 6.0 4.66 mha/m
Measured Head TSL parameters (220+£02)°C BALEH 4.54 mha/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.75mW.ig
SAR normalized normalized 1o 1W TIEmWig

SAR for nominal Head TSL parameters

normalized o 1W

77.2 mW [ g £ 19.9 % (k=2}

SAR averaged over 10 cm”® (10 g) of Head TSL conditian
SAR measurad 100 mW input power 2.19mW /g
SAR normalized normalzed o 1W 21.9mWig

SAR for nominal Head TSL parameters

normalized o 1W

21.8 mW [ g £19.5 % (k=2}
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Head TSL parameters at 5500 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Head TSL parameters 220°C 3586 4,96 mhofm
Measured Head TSL parametars (220+0.2)°C 356+6% 483 mho/m t 6 %
Head TSL temperature during test (225+02)°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 820mW.ig
SAR normalized normalized to 1W B2amWig
SAR for nominal Head TSL parameters normalized to 1W 829 mW i g2 19.9 % (k=2)
SAR averaged over 10 em® (10 g} of Head T5L condition
SAR measured 100 mW input power 232mW /g
SAR normalized normalized to 1W 232mWig
SAR for nominal Head TSL parameters normalized to 1W 232 mW i g 19.5% (k=2)
Head TSL parameters at 5800 MHz
The following paramaters and calculations ware applied.
Temperatura Permittivity Conductivity
Mominal Head TSL parameters 220°C 353 5,27 mha'm
Measured Head TSL parameters (220+£02)°C M2+6% 5,10 mho/m + 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 TW TE2mW /g

SAR for nominal Head TSL parameaters

normalized o YW

756 mW /g 19.9 % (k=2)

9:.55 _a_u:-araped over 10 ecm® (10 g) of Head TSL condilion
SAR measured 100 mW input power 215mW /g
SAR normalized normalized to 1W 215mMW /g

SAR for nominal Head TSL parameters

normalized o YW

21.3mW [ g £ 19.5 % (k=2)
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Body TSL parameters at 5500 MHz
The following parameters and calculations were applied
Tomp_nraturg Permittivity Conductivity
Nominal Body TSL parameters 220°C 488 5.65 mho/m
Measured Body TSL parameters (220x02)°C AT S+ 6% 5.86 mha/m 26 %
Body TSL tnmpal_'a_it_l_n_'g during test {(225202)"C am -

SAR

result with Bedy TSL at 5500 MHz

SAR averaged over 1 cm® (1 g) of Body TSL condition 1
SAR measured 100 mW input power B.22mW g |
SAR normalized normalized to TW B22mW g

SAR for nominal Body TSL paramelars

normalized o 1W

81.9mW /g £ 19.9 % (k=2)

SAR averaged over 10 em® (10 gj of Bedy TSL

condition

SAR measured 100 mW input power 228mWig
SAR normalized normalized o 1W 228mW g i
SAR for nominal Body TSL parameters normalized to 1W 22T mW I g £ 19.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL at 5200 MHz
_I_mpadanoe. transformed fo feed point 5010-92)0
Return Loss -20.7 d8
Antenna Parameters with Head TSL at 5500 MHz
Impedance, transformed (o fead paint 81.200-42)0
Ralurn Loss -27.3dB
Antenna Parameters with Head TSL at 5800 MHz
Impedance, ransformed to feed point 5B00-26(0
Return Loss 242 dB
Antenna Parameters with Body TSL at 5500 MHz
Impedance, transformead 1o feed paint S5110-30j0
Return Loss -28.948
General Antenna Parameters and Deslgn
Electrical Delay (one direction) | 1,202 ns i

After long term use with 40 W radiated power, only a slight warming of the dipole near the feedpoint can be measurad.

The dipole is made of standard semirigid coaxial cable, The center conductor of the feading line is directly connacted ta
the second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

Mo excessive force must be applied 1o tha dipale arms, because they might bend or the soidered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Marufactured on

July 09, 2004
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DASYS5 Validation Report for Head TSL

Date/Time: 12.11.2009 13:12:49
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV - SN:1033

Communication System: CW; Frequency: 5200 MHz, Frequeney: 5500 MHz, Frequency: 5800 MHz; Duty
Cycle: 1:1

Medium: HSL 3-6 GHz .

Medium parameters used: = 5200 MHz; o = 4.53 mho/m; &, = 35.4; p= 1000 kg/m™ , Medium parameters
used: £= 5500 MHz;, o = 4.81 mho/m; & = 34.8; p= 1000 ‘h:ga'mjt . Medium parameters used: f = 5800
MHz: a = 3,08 mho/m; & = 34.3: p= 1000 ]-:gfm3

Phantom section: Flat Section

Measurement Standard: DASY S {([EEE/IEC/ANST Co3,19-2007)

DASYS Configuration:

»  Probe: EX3DW4 - SN35303; Conv(5.36, 530, 5.36), ConvFi4.85, 4.85, 4.85), ConvF(<.74, 4,74, 4.74); Calibrated:
11.03.2009

*  Sensor-Sarface: 2mm (Mechanical Surface Detectioa)
«  Electronics: DAES Sa601; Calibrated: 07.03.2009
*  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 D5GHzV2 Dipole (Head)/d=10mm, Pin=250mW, f=5200 MHz /Area Scan
(91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 15.4 mW/ig

Configuration D3GHzV 2 Dipole/d=10mm, Pin=250mW, =5200 MHz/Zoom Scan
(4x4x2.5mm), 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(I g) = 7.75 mW/g; SAR(10 g) = 2.19 mW/g

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

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

Peak SAR (extrapolated) = 33.8 W/kg

SAR(1 g) = 8.29 mW/g: SAR(10 g) = 2.32 mW/g

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

Configuration DSGHzV2 Dipole/d=10mm, Pin=250mW, f=5800 MHz/Zoom Scan
(4x4x2.5mm), dist=2mm (8x8x10)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2.5mm
Reference Value = 61.7 Vém; Power Drift = 0.067 dB

Peak SAR (extrapolated) = 32,4 Wikg

SAR(1 g) = 7.62 mWig; SAR(10 g) = 2.15 mWi/g
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-50

0dB = 15.3mWig
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole SGHz; Type: DSGHzV2; Serial: DSGHzV2 - SN:1033

Communication System: CW; Frequency: 3500 MHz; Duty Cyele: 1:1

Medium: MSL 3-6 GHz

Date/Time; 13.11.2000 12:28:18

Medium parameters used: { = 5500 MHz: o= 5.83 mho/m; &, = 47.6; p = 1000 k,g.frn‘i

Phantom section: Flat Section

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

DASYS Configuration:

*  Probe: EX30VY - SMN3503; ConvF(4.37, 4.37, 4.37); Calibrated: 11.03.200%

*  Sensor-Surface: 2mm (Mechanical Surface Detection)
*  Electronics: DAE4 Sne01; Calibrated: 0703, 2009

*  Phantom: Flat Phantom 5.0 (backy Type: QDODOPS0OAA; Serial: 1002

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

Configuration DSGHzV2 Dipole/d=10mm, Pin=250mW, f=5500 MHz/Area Scan

(91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 16.2 mW/g

Configuration DSGHzV2 Dipole/d=10mm, Pin=250mW, =5500 MHz/Zoom Scan
(4x4x2.5mm), dist=2mm (8x8x10)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2.5mm

Reference Value = 39.5 V/m: Power Drift = -0.044 4B
Peak SAR (extrapolated) = 33.3 Wikg

SAR(1 g) =8.22 mW/g: SAR(10 g) = 2.28 mW/g
Maximum value of SAR (measured) = 16.4 mW/g

dB
—

20
3
40
50
0dB = 16.4mWig
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Impedance Measurement Plot for Body TSL
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