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Calibealion procedureds)

T I e e

This calibration cenificate documents the traceability to national standards, which raalize the physical units of massuremants (51}
Tha maasurements and the uncantainties with confidence probabilily are given on the following mages and ane pai of the cerificata.

All calibralicns have bean conducted in the closed labaoratory faciily. environment lemparalure (22 = 3)°C and humidity < 70%.

| Calibeation Equiamant used {METE criical far calibeation)

Primary Slandards

lIssuesd: danuary 12, 2012

This calibration certfCate shall nol be reproduced gasapl in full withoul weiten aporoval of ihe Bboralony.

0 Cal Drale (Cerificate Mo.) Scheubed Calbration
Power mater E44108 GB41203874 A-Mar-11 (Mo 21701372} rar
Pommar S ndor Edd 124 MY 41458087 I-Mar-11 (Mo, 217137} Apr-12
Relarence 3 d3 Altenualor BN 55054 (3ch 28-Mar-11 (Mo, 2174011365} Apr-12
Refarance 3 46 Atleruaior SN 55086 (#00) 29-Mar-11 (Mo 21T 36T} Apr-13
Relerance 30 4B Atenuaion SM: 55128 (b} 25-Mar-11 (Mo, 2171370} Apr-12
Reteranca Probe ESL0WE SM: 313 26-Dac-11 (Mo, ES3-311 Dectt) | Dacad R
CAE4 SM: 54 I-hay=11 (Mo, DAEA-ES May11} My« 12
Secondary Standards [n} Chisck Sl (it hoirse) Scheduled Check
RF genaraior HF 86430 USIEAZN 700 4-Aug-38 fin housa check Apr-11) In house check: Apr-13
Melwork Analyzer HF BFS3E US3ITIO0SES 18-0cl-01 {in howse check Cct-11) In lause chisck. Ocl-12
Funizlion
Calibratid by Ut
Approsvad by:
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Calibration Laboratory of .iﬁw’h g Schweirerischer Kalibrierdienst

Schmid & Partner R ¢ Service sulsse dataionnage
Engineering AG S g Servizio svizzero di tarstura

Zoughausstrasse 43, B004 Zurich, Switzeriand r_,}::':"} Swiss Calibration Service

Aporedited by the Swiss Accreditalion Sanice (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

MORM:x,y.2 sensitivity in frea space

ConvF sensitivity in TSL F NORMxy.z

DoP diode compression point

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

ABC madulation dependent linearization parametars

Folarization o 4 rotation sround probe axis

Polarization & # ratation arownd an axis that is in the plane normad 1o probe axis (al measurement center),

i.e., 8 =0 is normal to probe awxis

Calibration is Performed According to the Following Standards:

a)

b)

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

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

Methods Applied and Interpretation of Parameters:

MNOFMx, y,z: Assessed for E-fiald polarization 3 = 0(f = 900 MHz in TEM-cell; { = 1800 MHz: R2Z wavepuida).
MORMx,y,2 are only intermadiate values, Le., the unceralnties of NORMx,y.z does not affect the EX-field
uncertainty inside TSL (see below CanwF),

NORM(Nx .z = NORMx, .z * frequency _response (see Frequancy Response Charl). Thes lingarization is
implemanted in DASY4 software versions laler than 4.2 The uncerainty of the frequency response is included
in the stated uncerainty of ConwF.

DCOPx, y,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.

FPAR: PAR is the Peak to Average Ratio that is not calibrated bul determined based on the signal
characteristics

AxyE Bry.z; Cay.z, VRxy.r A B, Care numerical linearization parameters assessad based on the data of
power sweaep for specific modulation signal. The parameters do not depend on frequency nar madia. VR is the
maximuwm calibration range exprassed in RMS voltage across the diode.

ConvF and Boundary Effect Parametars: Assessed in flat phantom using E-field (or Temperature Transler
Standard for f = 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > B00 MHz, The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncerainty values are given, These parameters are
used in DASYS software to improve probe accuracy close (o the boundary. Tha sensitivity in TSL coresponds
to NORMs, p.z * ComvF wheneby the uncertainly corresponds to that given for ComvF, A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from = 50 MHz 10 = 100
MHZ.

Spherical isofropy (30 dewiation from isofropy); in a field of low gradients realized using a flat phantom
exposaed by a patch ardenna.

Sensor Offzol: Tha sersor offeel corresponds to the offsel of vilual measurement canter from tha probe tip
{on probe axis). No tolerance required.
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Andrew Becker

Aug 21 — Nov 23, 2012 RTS-6012-1211-32 Rev3 |L6ARFAS0LW
Jan. 07-11, 2013

2503A-RFA90LW

ES3DV3 =

SM:3225

January 11, 2012

Probe ES3DV3

SN:3225

Manufactured:  September 1, 2009
Calibrated: January 11, 2012

Calibrated for DASY/EASY Systems

{Mate: non-compatinle with DASY2 systaml)
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ES30VI- N385

January 11, 2012

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

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2) |
Morm (pViNImP" 1.26 120 | 130 2101 % |
| DCP (mv]" - 101.2 100.8 i 101.2
Modulation Calibration Parameters -
uiD Communication System Nama PAR A B c VR Unct
d8 de de my (k=2}
10000 oW 000 | x | noo 0.00 1.00 1077 | 17 %
- ¥ | 0.0 0.00 1.00 1134
| z 0.0 0.00 1.00 110.4

The reported uncerlainty of measurement is staled as the standard uncerlainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

* The uncertainties of MermX, ¥ Z do nol affect the E-Reld eenasinty inside TSL (see Pages § and 8),
® Mumenical lineanizaton parametar: uncartanty ra requred

F Uncamainty i determined using the max. deviation fiom Iinear respanse apphing rectangular dissibulion and i expressed for e squana of the
figld wvalus,
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ESIDWV3- 5N:3225 January 11, 2042

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Cnndur.ﬂvh Dapth Unet.
f[MHz) ~ Permittivity " {Sim}F _ConvF X | ConvFY | ConwFZ | Alpha {mm] (k=2} |
| 750 41.9 0.89 £.42 £.42 5.42 0.27 204 | $120%
Q00 41.5 0.a7 6.06 6.06 6.06 0.35 1.74 +12.0%
810 0 400 | 140 323 5.23 5.23 0,73 1.21 t120% |
1950 40.0 140 4.56 4.98 4.98 0.58 1.41 +120%
2450 3.2 180 4.50 4.50 4.50 .78 1.6 +12.0%
2600 9.0 1.96 4.32 4.32 4.32 0.77 1.32 +120% i

" Fraquency walidity of £ 100 MHz only applies for DASY wd 4 and higher (see Page 2), slse i is restiched to 1 50 Mz, The uncedainty i the R5S
af the CoenyF uncerainty at cabbraion frequency and the uncertalnty for the indicated frequancy band.

" At freguencies below 2 GHZ the valdily of issue parametans (¢ and o} can be relaxed to+ 10% ¥ liquid compensation famua is appded 1o
measured SAR values. Al fraguencies abowa 3 GHz, the validity of tissua perametars (e and o} s restricied o £ 5% The uncestainty is tha RSS of
tha ConvF uncertainty for indicabed targel tissues parameters
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ES30M3- SNi3225 danuary 11, 2012

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

Calibration Parameter Determined in Body Tissue Simulating Illadia

| fiMHz)® p.ﬂ'ﬂ.'.':fw “?m v ComvEX | ComvEY | ComvFZ | Alpha ?:nﬁ 'q'lu:ﬁz'i
750 55.5 0.96 6.27 6.27 B.27 0.36 174 | £120%
900 | 850 | 105 B.0T 6.07 B.O7 029 | 202 | £120%
1810 53.3 1.52 492 492 492 0.50 157 | £12.0%
1950 53.3 1.52 4.87 4.87 4.87 059 | 149 | 2120%
2450 527 1.85 4. 30 4.30 .30 .68 1.16 £120% |
2600 52.5 216 412 412 412 | 08B0 | 099 | #120%

¢ Frequency validity of £ 100 MHz only spplias for DASY w44 and higher (sea Page 2}, else it is resiricted 1o £ 50 MHz. The uncertainty is tha RSS
of the ComF uncertainty i calibeation frequency and the uncantainty Tor the ndicated freguency band

" AL requencies below 3 G, e validity of fsue paremeters (cand o) can be relaed 1o £ 10% i liquid compersasion farmula is apolied o
maasuned SAR valies. Al frequencies above 3 GHZ, Ihe validdy of issue paramelers (o and o) is restncted o 2 8%, The uncedanty is this RS of
the Cons¥ uncananty for Indiceted target tiesue paramatars,
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ESI0OVI- SN:32ZE5

Frequency response (normalized)

15

January 11, 2012

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

14

P OO SO SUUUUIE SO SN S

12

1.0+

TTRTTTT

o5

Uncertainty of Frequency Response of E-field:

Cerlificate Mo: ES3-3225_Jan1z2

Page 7 of 11

1 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz R22
o il
- & LY =
" - "
L
i u '
. - . I1 " ) " * ! ’
" 7 : :b..tv T T " b v . :‘H.:W. L ':‘.F.”
NS Lo
; W ¥
- » . : L
] Bl = "
520 . ot
- '] . L] L] L]
Ted X ¥ L Tet L ¥ Z

1 o 4 | 50 100 A_IEI]
) Rl [
wli%: E’E'.EI_‘WL? :H-ﬁ-l:' z'.f&'l!di:'
Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)
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Dynamic Range f(SARnead)
(TEM cell , f = 900 MHz)

100
LS
L S
3z
-E 10.‘\-_.
in
g
10' 4
10“|—"' i - - Sa— T 5
{0 191 10 10‘. 107 10!
AR [rnWIcmS]
. _* | Ll
% sarm ¥ ek u:u-jlmmﬂ W compensates
* . L*
¥ not compensated Z cormpensated Z rat compensated
2
% El.u.u .'..;.u'
¢ F e
£, e
5 i : | 1 | ]
10% 102 10 100 o 1od
SAR [mWicm3]
L]

Ld |
X compensated X not compensated ¥ compenaated
L * | » *
¥ not cempansated £ cormpensated £ mat compensated

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

Carificate Mo: ES3-3228_Jan12

Page 9of 11

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
Copyright 2005-2013, RIM Testing Services, a division of Research In Motion Limited




Jesting

Document

Page

Appendix D for the BlackBerry® Smartphone Model RFA91LW SAR 14(114)
Serwces Report
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Aug 21 — Nov 23, 2012 RTS-6012-1211-32 Rev3 | L6ARFA90LW 2503A-RFA90LW

Jan. 07-11, 2013

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
Copyright 2005-2013, RIM Testing Services, a division of Research In Motion Limited




[ - i :
P;; "i .léstlng Appendix D for the BlackBerry® Smartphone Model RFA91LW SAR | 15(114)
> 2z2d Wl Services| Rerort

Author Data

Document

Page

Andrew Becker

Dates of Test
Aug 21 — Nov 23, 2012
Jan. 07-11, 2013

Test Report No FCC ID: ICID

RTS-6012-1211-32 Rev3 |L6ARFAS0LW 2503A-RFA90LW

ES3DV3- BM:3225
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Conversion Factor Assessment

t = 900 MHz, WGLS RS (H_comF)

-|;:| - - :‘] — - i -

snavteal reared

Deviation from Isotropy in Liquid
Error (4, 8), f = 900 MHz

Liabddon
bos ool

oo mm ek

BAR fstagiie

f= 1810 MHz WGLS R22 (H_com#)

13

0

-

0 . T

o E] W L] X0 = o] ] &
PREL 0
2] &
ki

1.0 -0.& -08 -D.+<

02 04 086 08 10

Uncertainty of Spherical Isctropy Assessment: £ 2.6% (k=2)
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ES30W3- SM:3225

January 11, 2012

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

Other Probe Parameters
Sensor Arrangeameant Triangular

| Conneclor AngeT“T Mot applicable
Mechanical Surface Detection Moda anabled
Optical Surface Detection Mode disabled
Probe Owerall Length 337 mm
Provte Body Diameler - N A0 mm |
Tip Length 0mm |
Tip Diameter T dmm |
Proba Tip to Sensor X Calibrafion Point 2 mm
Probe Tip to Sensor Y Calibration Point 2 mm
Probe Tip to Sensor Z Calibration Point o 2mm
Recommeanded Measurement Distance from Surface I mm

Gerlificate No: ES3-3225_Jan12 Page 11 of 11
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Calibration Laboratory of

Schmid & Parlner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Avcredited by the Swiss Accraditation Sanvice {SA3)
The Swiss Accreditation Service Is one of the signatories o the FA
Multilateral Agreement for the recognition of calibration certificates

Accreditstion No.

EX3-3582 Nov1

Sehweizerischer Katibrierdianst
Service suiese d'élalonnage
Servirit svizrero di taratura
Swiss Calibration Sesvice

SCS 108

Cibject

Calibration procedurs(s}

Calibration date:

This calioration ceticale docUmERts 1he I

to national

Tha wents and the unc

with confid

Calibration Equipmen usad (MATE aritical for calibration)

L which realize the physical inis of messurements (2],

probability are given on the following pages and are part of tha oertificale.

Ali caiibrations have Seen sonducted in e closad [aboratory facility, sevicenment lempeeature (23 £ 3]°C and humidity = 70% .

Famary Slandards i8] Cal Date [Cerificsta Mo} Sehedislad Calibration

Fower metsr E44 196 (3B41293874 28012 (Mo, 217-01508) Aprid

Powed sensor E44124 fay4146a067 26-Mar- 12 [Wo 217.01508) Apr-13

Rejersrce 3 dB Aienualor SN S5054 (3c) 27 Mar-12 [No, 217-01531) Apr-13

Reference 20 dE Atenuator SN 55086 {20h} 2T-War12 (Mo 217-0152%) Apr-13

Reference 30 dB Attenualor SN SE120 (A0b} 27-Mar-12 [No, 217-01632) Apr-13

Reference Probe ES30W2 SMN: 5013 28 Dec-11 (Flo. ES3-3013 Decii) Dec-12

DAl SN: G&0 20-dun-12 (No. DAES-GEO_ Juni2) Jun-13

Secendary Standards io Check Dae (in house) Scheduied Check

RF generator ME BE4EC UIS3R47U0 700 A-fug-BE dn house check Apr-11} 1N house check; Apr-13

Meitwark Anaiyzer HP 8753E LISE7 380585 18-Cet-01 (in heuss chack Dot-12) In houge chask: CGet-13
£

Caltbrated by

Approved by

N3

Funetion

This calibration certificate shall nod be reproducad axcept in fuil withoul writien approval of the laboratary.

Big

Issted: November 14, 2012

Certificate Moo EX3-35892_Navi?
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Andrew Becker

Aug 21 — Nov 23, 2012 RTS-6012-1211-32 Rev3 |L6ARFAS0LW
Jan. 07-11, 2013

2503A-RFA90LW

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suizse d'élalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by fhe Swiss Acoreditation Service (SAS) Accreditation Ne.: SCS 108
The Swise Accreditation Service iv one of the signatories to the EA
Miultilateral Agreement for the recogniiion of calibration cerlificates

Glossary:

TSL tissue simulating liquid

NORMx v,z sensitivity in free space

Convk sensilivity in TSL / NORMx,y.2

DCF diode compression point

GF crest faclor (1/duty_cycle) of the RF signal

ABC modulation dependent linearization parameters

Folarzation o o rotation around probe axis

Polartzation & & rotation around an axis thal is in the piana normal to probe axis (&t measurement center),

ig., & = 0is normal to probe axis

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Speific
Absorpion Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues', December 2003

b IEC 82209-1, “Precedure fo measure the Specilic Absorption Rate (SAR) for hand-held devices used in close
praximity to the ear {frequency range of 300 MHz to 3 GHz)", February 2008

Methods Applied and interpretation of Parameters:

o NWNORMx v, 2: Assessed for E-field polarization & = O {f < 900 MHz in TEM-cell; [ > 1800 Mkz: K22 wavegurde}
NORMz,y,7 are only intermediate values, L6.. the uncertainties of NORMyx,y.z does not affect the E°-fleld
uncertainty inside TS (see below Convi).

o NORM{x .7 = NORMx vz * frequency_response {see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncetainty of the frequency responsa is included
i e slated uneertamty of Comef,

e DOy vz DOR are numerical linsarization parameters assessed hased on the data of power sweep with CW
signal {no uncertainty required). DUP does not depend on frequensy aor media.

«  FAR:PAR is the Peak to Average Ratio that is not calibrated but determined based on the signai
characheristics

e Axy.z Beyz Cxyz VRxyz A B Care numerical Inearization parameders assessed based on the daia of
power sweep lor specific modulation signal. The parameters do not depend con frequency nor media. VR is the
maximum calibration range expressed in RMS voliage across lhe diode.

e ConvF and Boundary Effect Perameders: Assessed in lat phantom using E-field {or Teraperature Transfer
Standard for = 800 MHz) and inside waveguide using analyiical field distributions based on power
measuraments for T > 800 M-z, The same setups are used for assessment of the parameters applied for
boundary compansation (alpiha, depth) of which typical uncertainty values are given. These parameters aie
used in DASYA software to improve probe acouracy close o the boundary. The sensitivity in TSL comesponds
to WORMx, .z * Convi wheraby the uncertainty sorresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
Mz,

o Spherical isotropy (3D deviation irom isotropy): In a field of low gradienis rezlized using a flat phantom
exposed by & patch antenna.

o Sensor Offset: The sensor offsel corresponds o the offset of virlual measurement centar from the probe iip
{on probe axis). No tolerange reguired,
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EX3DV4 - SN:3592

SN:3592

Manufacturad:  September 18, 2006
Calibrated: November 14, 2012

Calibrated for DASY/EASY Systems

[(Note: non-cempatible with DASY?2 system!)

Novernber 14, 20142
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2503A-RFA90LW

ERINVE- BN 3882 Movember 4, 212

DASY/EASY - Parameters of Probe: EX3DV4 - $N:3592

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Une [k=2)
Mo { p\r’f{]\ﬁm) 045 0.47 0.41 + 101 %
[ BCP (mvy 95.2 35.1 100.6 :

Modulation Calibration Parameters

“uip i Cammunication System Name PAR A B [+ VR Unc® |
: : B dB di my (k=2
o = oue X 0.0 00 1.4 IRV
Py 0.0 040 1.0 104.3 :

Pz 0.0 0.0 1.0 1082

The reported uncertainty of measurement is slated as the slandard uncertainly of measurement
multiphed by the coverage factor k=2, which for a normat distribution corresponds to a coverage
probability of approximately 95%.

" The uncertainties of Morma, ¥, Z da roel affect the B-fisld uncerainty inside T84 (ses Pages 5 and &),

Y Mumerical finaarization parameter; ancertainty nol required.

= Uncertainty is determined using ihe man. deviatian fram lingar response applying restangular distribution and is expressed for the square of ths
figld valuz.
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EX3DW4E- SM:3582

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

Calibration Parameter Determined in Head Tissue Simulating Media

Movember 14, 201Z

Relative Cunductwity Depth Unct.

f {MiRz) ¢ Permittivity " (Sm}" ConvF X | ComvFY | ConvFZ | Alpha {mm) (k=2}
2600 380 1.56 G.45 £.45 6.45 0.53 0.79 +12.0%
5200 36.0 4.88 473 473 4.73 40 1.80 +131%
5300 35.6 4.8 .28 .28 4.8 44 1.50 131 %
5800 353 5.27 4.12 412 4.12 .48 1.80 +131%

Frequeucy walidity of £ 103 A1z onty spplies for DASY v4.4 and higher (see Page 7}, else it is resiriclart 1o « 50 MHz. The uncerainty is the RSS
of the ConvF uncertainty at calibration frequency and lhe uncerlainky for the indicated frequancy band,

U AL regquancies balow 3 GHz, the validity of tisser parameters (= and a) can be retexed 1o+ 30% if fiquid compensation formula is applied o
measured 8AR values. Al frequancies shove 3 CHz, the velidity of tissue perameters {e and o) is restricled to + 5% The uncensinty is the ASS of
the ConvF unnetainty for indicaled targe: tissie parametars,
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2503A-RFA90LW

EXIDV4-- SN3592 Bloweniser 14, 2012

DASYIEASY - Parameters of Probe: EX3DV4 - SN:3582

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conducti\rity Dapth Usct.

F{MHzZ)® | Permittivity " (Sfm}" ConvF X | ConvEY | ConvFZ | Alpha | (mm) (h=2)
2500 52.5 2.8 6.09 G.59 5.58 .80 0,20 £192.0%
5200 49,0 5.30 4.62 4.02 4.02 C.48 1.80 £131%
5500 48.6 5.65 3.66 3.56 3.66 .55 1.80 2131 %
5800 45.2 6.00 3.57 3.57 3.57 0.57 1.90 £13.1 9%

< Frequency validity of £ 100 Mz only appliss for DASY vl 4 and higher (see Page 2), else ilis rastricted 10 2 50 MHz, The uncerizinty i the R3S
of the Comul’ uncenainty st calibration frequency and the uncertsinty for fhe indicated frequency fand.

gt frequencies below 3 GHz, the validity of tesue paramelers (o and o) can be relaxed to £ 10% i kouid compensation fermula is appled ko
messuret SAR valuas, Al fraquencios above 3 GHe, the validty of lissue paranslers [mand o} & restricted fo & 5%, The uncertsinty is e RES of
the SonvF uncartzinty for indicated targel tissus parameisrs.
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EXIDWV4— Sh:3502

Noveimber 14, 2012

Frequency Response of B-Field
{TEM-Cell:ifit10 EXX, Waveguide: R22)

Frequency response {normalized)
T T

5 |

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

Certificate Mo: EX3-3592_Now12

Page 7of 11

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
Copyright 2005-2013, RIM Testing Services, a division of Research In Motion Limited




Document Page

Tes In Appendix D for the BlackBerry® Smartphone Model RFA91LW SAR | 25(114)

Serwces Report

Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Aug 21 — Nov 23, 2012 RTS-6012-1211-32 Rev3 | L6ARFA90LW 2503A-RFA90LW
Jan. 07-11, 2013

EXEDWVE~ SN:3592 November 14, 2012

Receiving Pattern {¢), 3 =0°

=600 MMz, TEM =1800 MHz,R22
m'. & & & & &
Tat X ¥ Z Tat X i I3

g
= L
= B G e T e rede )
i :
Lo L T T S S T Loy l L1 I L
e -1 B [} 51 Wl el
o Roll [7]
&% E D &
0T Rz a4z TE HIHE et o

Unceriainty of Axial lsotropy Assessment: £0.5% (k=2}
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EX3Dvi— SM:3582 November 14, 2012

Dynamic Range f(SARcqq)

(TEM cell , = 300 MHz)

input Signat [uv}

: -‘ —
0% 10+ 167 Y 10 16

SAR [mWicm3]
not conpensated Lompensated

Error {dB}

102 iz 101 168 kol 102
SAR {mVifiem3] o
R L2
nat campensated cormpensated

Uncertainty of Linearity Assessment: £ 0.6% (k=2}
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EX3OVA- SN:3592

Movernber 14, 2012
Conversion Factor Assessment
f= 2600 MHz WGELS R22 (H_convF) = 2600 MHz WGLS R22 (M_convF)

1w = a o

£
S RAE

N
0 s'ed

Deviation from Isotropy in Liguid
Error (¢, 3), T = 900 MHz

Desration
\

1.0 -ha

05 04 02 DO B2 U4 06 08 10
Uncertainty of Sphersical Isotropy Assessment: £ 2.6% (k=2)
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Aug 21 — Nov 23, 2012
Jan. 07-11, 2013

Test Report No

RTS-6012-1211-32 Rev 3

FCC ID:

L6ARFASOLW

ICID

2503A-RFA90LW

EX30W4- S 3532

DASY/EASY - Parameters of Probe:

Other Probe Parametsrs

Movember 14, 2012

EX3DV4 - GN:3592

Sensor Arrangement Trigngular
Connector Angle (%) -13.6
Mecharnical Serface Detectian Mode enalbzled
Oplical Surface Detection Mode disabled
Probe Cverall Lergth 337 min
Probe Body Diameter 10 mm
Tip Langth 9 mm
Tip Diameter 2.5 mm
Frobe Tip to Sensor X Caitbration Paint 1 mm
Probe Tip to Sensor Y Caiibration Paint 1 mm
Probe Tip to Sensor Z Calibration Poing 1 ram
Recommended Measuremen Distance from Surface 2mm
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Jwitzarland

Actredited by he Swiss Accreditalion Servios (SAS)

Sﬁ\m‘:’, 5,

i

i

ey

e

Accraditation No.:

Tha Swiss Accraditation Sarvice is one of tha signatories to the EA
Multilateral Agreament lor the recagnition of calibration certificales

Calibraton procedureds)

Cafibration daba:

Schweizerischer Kalibrierdienst
Soervice sulssa dédtalonnage
Servizio swizzero dl taratura
Swiss Calibration Service

5Cs 108

Caibration Equipment wsied (MATE crilical for calibraion)

This calibraton cenificate documents the iraceabilty o national standards, which realize the physical units of measurements. (S1).
The measwiaments and the utncetainliss wilth confidence probability are ghven on the following pages and are par of the cerficabe

Al calibralions héve been conducted in the cosed laboratory facdity: environmend temparalung (22 £ 3)°C and humidity < 70%

Calibrated by:

Approved by

Primary Standards. o Cal Date (Certificata MNo.) Scheduled Calibration

Power mater E44198 GRA1X93ATS Fi-Mar-11 (He. 2171372 Apr-12 ]

Powaer sensor E44128 bi'd 1488087 I-Mar-11 (Mo 217-0137F Apgr-12

Fefarence 3 dB Adbenuaion S 55054 (3c) 28:Mar-11 (ko 217=-01389) Apr-12 o

Ralarence 20 08 Allsnusio: SN: 55086 (206} 20-Mar-11 (Mo, 217-01387) Apr-12

Halarence 30 08 Allanusior SN 55120 (30b} 20-Mar-11 (Mo 297-01370) Apr-12

Refarence Probe ES30VE SN 33 28-Dac-11 (Mo, ES3-3113_Deci1) Dec-12

DAE4 SM: G54 F-May-11 {Ho. DAEA-654_May11) M-Br—1 4

Secondary Standards K] Check Data (in house) Scheduled Check 1

RF generator HP 86480 LS 904 FUOH 700 4-Aug-949 (n house check Apr-11) In house check: Apr-13 1
| Mateork Aralyzer HP B_F'E_SE__ USH7a05es 000 | _JE-CIcI:-IZH {in houss check Oc-11) In house check: Oct-12

Function

| This ¢ caibrsluun certficate shall not be reproduced axcapt in full wilhout writien approval of the laboratory

Certificate No: EX3-3548_Jan12

lszued, January 14, 2012

Page 1 of 11

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
Copyright 2005-2013, RIM Testing Services, a division of Research In Motion Limited




Jesting

Document

Page

Appendix D for the BlackBerry® Smartphone Model RFA91LW SAR 30(114)
Serwces Report
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Aug 21 — Nov 23, 2012 RTS-6012-1211-32 Rev3 | L6ARFA90LW 2503A-RFA90LW

Jan. 07-11, 2013

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
Copyright 2005-2013, RIM Testing Services, a division of Research In Motion Limited




Document Page

Tes Iﬂ Appendix D for the BlackBerry® Smartphone Model RFA91LW SAR | 31(114)

EﬂfiSerwces Report

Author Data
Andrew Becker

Dates of Test Test Report No FCC ID: ICID

Jan. 07-11, 2013

g ::: br:t;to; Lﬂ;bomuw of é‘\‘l‘—l’:’ X Schweizerischer Kalibrierdienst
il artner e Service sulsse détalonnags
Engineering AG T Servizio svizzero di laratura

Zoughausstrasse 43, 8004 Zurich, Switzedand R Swiss Calibration Serice

Falelad
Acerediled by Ihe Swiss Accredilaion Sendse [SAS) Accraditation No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

WORM:xy,z sensitivity in free space

ConvF sensthivity n TSL f NORMzx, v,z

DCP diode compression point

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

ABC modulation dependent lineanzation parameters

Polarization ¢ p rotation arcund probe axis

Polarization 3 5 rolation around an axis that is in the plane normal to probe axis (at measurement center),

i, 8 =0Ii3 normal to probe axis

Calibration is Performed According to the Following Standards:

a)

b}

IEEE Sid 1528-2003, *|EEE Recommended Praciice far Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues”, December 2003

IEC 62208-1, "Procedura to measure the Specific Absorption Rate (SAR) for hand-neld devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", Februany 2005

Hathnds Applied and Interpretation of Parameters:

NORMx, v,z Assessed for E-field polarization & = 0 (f < 900 MHz in TEM-call; f > 1800 MHz; R22 wwegmde}
MORMx,y,2 are only intermediate values, i.e., the unceraintiss of NORMx,y,z does nat affect the E*-field
uncertainly inside TSL (see below ComeF).

NORM()x.y.z = NORMz, vz * frequency_response (see Frequency Response Chart). This lineanzation is
implamented in DASY4 software varsions later than 4.2, The uncerainty of the freguency response is includec
in tha stated uncerainty of CamiF,

DCPxy, z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no wncerainty required). DCP does nol depend on frequancy nor media.

FAR: PAR iz the Peak 1o Average Ratio that is not calibrated but determined based on the signal
charactenstics

Ax .z Buy. £ Cry.z VRxy.z A B Care numerical inearization parameters assessed based an the data of
power sweep for specific modulation signal. The parameters do not depend on freguency nor media, VR s the
maximum calibration range expressed in RMS voltage across the dicda.

ConvF and Boundary Effect Parameters. Assessed in fial phaniom using E-field {or Temperature Transfer
Standard for f = 800 MHz) and inside waveguide using analytical fisld disiributions based an power
measuraments for f > B00 MHz The same selups are usad for assessment of the paramaters applied for
boundary compansaticn (aipha, depth) of which typical uncenainty values are given. These parameters ane
used in DASYS software 1o improve probe accuracy close o the boundarny. The sensitivity in TSL corresponds
o NORMz v,z * ConvF wheneby the uncertainly cormesponds 1o that given for ConvF, A frequency dependent
ConvF ig used in DASY verzion 4.4 and higher which allows extending the validity from £ 50 MHz o £ 100
MHz.

Sphencal isofropy (30 deviation from isotropy); in a field of low gradients realized using a flat phantom
exposad by a patch antenna.

Sensor Offsef: The sensor offsel correspands to the offset of vinual measurement center from the probe tip
(on probe axis). No lolerance required.
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EXE0VS - BM:3548

—

January 14, 2012

Probe EX3DV4

SN:3548

Manufactured:
Calibrated:

Calibrated for DASY/EASY Systems

November 16, 2004

January 14, 2012

{Mote: non-compatible with DASY2 systeml)
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EX3DV4- SN:3548

January 14, 2012

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

Basic Calibration Parameters

Sonsor X Sengor ¥ Sensor Z Une (k=2})
Marrm {uWW."th 0,36 .44 0.43 2101 %
DCP (mv)” 101.1 987 ar.a
Modulation Calibration Parameters
(117 Communication System Mame PAR A B c VR Une
dB dB dB my (k=2)
40000 cW 0.00 * 0,00 0.00 1,00 3.0 2.5 %
¥ 0.00 .00 1.00 1064
| 2 | 000 .00 1.00 107.4

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%.

4 'I'ha uncarainties of Mommi, ¥ 2 do not sfact the B ieid unceralnty insde TSL [ses Pages 5 and )

" Mumesical lineasization pﬂ”EI'HHﬁ' unicetainly nol requined.

£ Ungenainty s datenmined using tha max, daviation from linaar response apphying rectanguiar distribution and is axpressed for the squars of the

Tl wamlus,
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3548

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) Pqnn:I:mi*:y' Cﬂn{grl::;iyﬂh' ConwFX | ConvFY | ConwFZ | Alpha ?r:':nu; {k-zi
2600 3.0 1.96 715 115 7.5 0.34 1.00 +12.0%
5200 5.0 4.66 4.98 4.98 4.98 0.40 1.80 +13.1%
5500 5.6 4.96 4.80 4.80 4.80 042 1.80 131 %
5800 35.3 a.27 4.44 4.44 4.44 0.50 1.80 +13.1%

e Freguency vabdily of £ 100 MHz only applies for DASY v4.4 and hegher (soc Fage 2), else it is resiriglod (o & 50 MHz. The uncedainty is tha RSS5
of the ComF uncaranty al calibration fraguency and the uncanainty for the indicated fraguency band.

" AL frequencies below 3 GHE, the vabdily of lissus pararmetars (n snd o) can be relasd 1o & 10% if iquid compensation feamua s appled 1o
reasured SAR vaiues, Al frequancies above 3 GHz, the validity of Essue parameters (c and of is restiicled lo = 5%, The uncertainty is the RS of
thia ConwF imcanainty for indicated target tissue paramaters,
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3548

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity T Dapth Unet,
f[MHZ)® | Permittivity" {sim) " ConvF X | ConvFY | ConwFZ | Alpha | {mm) k=2)
2600 52.5 2.16 7.40 740 | 7.40 080 | 064 | +120%
5200 43.0 530 | 455 4.55 455 | 058 | 190 | +131% |
5500 48.6 5.65 4.08 4,08 4,08 0.58 180 | £13.1%
5800 48.2 5.00 4.19 419 4.18 0.58 1.80 +131 %

© Fraguency vabdily of 2 100 MHz only applies for DASY wi.4 and higher (see Page 21, else il s restricled 1o £ 50 WiHe. The uncartainty Is the RSS5
af the CormvF uncerainty at calibralion frequency and Bhe uncedanty for the indicated frequency band.

¥ Al frequencies helow 3 GHz, the validity of tssue parameters (s and &) can be relaced 1o & 10% if Bquid compensation loemuta s appled 1o
maasurad SAR valuas, At frequencies abova 3 GHz, the validity of tissus paramsters (¢ and o) is restricted 10 & 6%, The uncetainty is the RSS of
ther ConF uncenainty Tor indicated tangel issua paramstars.
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EX30V4- SM-3548

Frequency response (hormalized)
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Responsa of E-field: & 6.3% (k=2)

Page 7 of 11

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
Copyright 2005-2013, RIM Testing Services, a division of Research In Motion Limited




Jesting

Document

Page

Appendix D for the BlackBerry® Smartphone Model RFA91LW SAR 39(114)
Serwces Report
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Aug 21 — Nov 23, 2012 RTS-6012-1211-32 Rev3 | L6ARFA90LW 2503A-RFA90LW

Jan. 07-11, 2013

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
Copyright 2005-2013, RIM Testing Services, a division of Research In Motion Limited




Page

Document
Tes In Appendix D for the BlackBerry® Smartphone Model RFA91LW SAR | 40(114)
Serwces Report
Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker Aug 21 — Nov 23, 2012 RTS-6012-1211-32 Rev3 | L6ARFA90LW 2503A-RFA90LW
Jan. 07-11, 2013
EX3DV4- SN-3548 January 18, 2012
Receiving Pattern (¢), 8 = 0°
=600 MHz, TEM f=1800 MHz R22
kol .y

1
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= e Frod el ]
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Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)
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EXIDV4- EM:3548

Dynamic Range f(SAR¢ad)

(TEM cell , f = 900 MHz)
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W
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¥ not compersated

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

£ compensated
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EXIDN4- 5N:3548

Jarueary 14, 2012

Conversion Factor Assessment

f= 2600 MHz, WGLS R22 (H_com#)

f= 2600 MHz WGLS RZ2 (M_convF)
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Deviation from Isotropy in Liquid
Error (&, 3), f =900 MHz

-10 -08 -06 -D4
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EX1DW4— SW:3548

Jarwsary 14, 2012

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

Other Probe Parameters

Sensor Arrangement ‘I‘riarﬂlzlr_]
Coennector Angle (") Mot applicable
Mechanical Surface Detection Maode enabled
Oplical Surface Dedection Made disabled
Probe Overall Langth - o 337 mm
Probe Boedy Diameter 10 mm
Tip Length T omm
Tip Diameter 25mm
Probe Tip o Sensor X Calibration Poéini 1 mm [
| Probe Tip to Sensar Y Calibration Point 1Tmm |
| Probe Tip 1o Sensor Z Calibeation Point T mm |
Recommanded Maasurament Distance from Surface 2 mm

Certificate No: EX3-3548_Jan12
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Calibration Laboratory of Schweizerischer Kalibrierdienst
Schmid & Partnear Service suisse d'étal onnage
Engineering AG Servizio svizzero di taratura

Zeughausstrasse 43, B Zurich, Switzerland

Acoraited by the Swiss Accraditaion Sanvice (SA45)
The Swiss Accreditation Service is one of the signataries to the EA
Mullilateral Agreement for the recognition of calibration cerfificates

Cliant RIM

Swiss Calibratlon Service

Accraditation Mo.: SCS 108

Cartificats No: D7S0V3-1021_Jan11

CALIBRATION CERTIFICATE

Object

Calibration date:

Calibration pracedure{s)

D750V3 - SN: 1021

QA CAL-05.v8

Calibration procedure for dipole validation kits

January 05, 2011

Cafibration Equépmeant used (MATE critical for calibration}

Thits calisration certificale documants the raceability 1o national standards, which realize the physical units of maasurermenis (5]
The measurements and the uncarainties with confidence probabdity are given on the following pages and are pan of the cerificats.

All calibrations have baen condwctad in e closed leborstory faclty: environment temperatune (22 = 3/°C and humidity < 709

Primary Standards 1D # Cal Date [Cortficate Mo.) Scheduled Galibration
Powear meter EFR-442A GEATARITOS DE-Oct-10 (Mo, 217-01266) Oet-11
Fowar sensor HF B4814 US37T292783 DE-Ot-10 (Mo, 217-01266) Oet-11
Reference 20 dB Attenuator SM: 5086 (20g) 3-Mar-10 (Mo, 297-01158) Mar-11
Type-M mismatch combination S B0aT 2 T E32T 30Mar-10 (Mo, 207-01162) Mar-11
Relerence Probe ES30W3 GM; 3205 A0-Apr-10 (Mo, ES3-0206_Apr10) Apr11
DAE4 Sh: 601 10-Jun-10 {No. DAE4-B31 _Junid) Juni-11
Secondary Standards 1D & Check Date (in howsa} Scheduled Check
Paraer sengad HP B481A MY 41002317 18-0ct-02 {in howse dhack Oct-09) I bdusa chack: Oa-11
AF genarator A&S SMT-06 100205 4-Aug-33 (in housa check Oo-04) I hGuse chedk: Ocl-11
Metwork ﬁrﬂ]:.mer HP BTS3E FS37330545 542068 1E-Dct-01 {in house chack Oct-10) I hcusa chack: Oct-11
Mame Funclion Shyraturg

Calibrated by: Jaton Kastrat Labaratory Technican

| Bpproved by Katjs Pokovic Technlcal Manager ;

=

Issued; Jaruarny & 2011

This calibration cartificate shall nol be reproduced except in full withow written approval of the laboratony.

Caortificate No: DTS0V3-1021 Jan1i
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Calibration Laboratory of
Schimid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switrerland

Schweizerischer Kalibrierdienst
Sgrvice sulsse d'éamlonnage
Servizio svizzero di taratura
Swigs Calibration Service

Accredited by the Swiss Accredistion Senice (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories 1o the EA
Muitilateral Agreamant for the racognition 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) |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®, Decemnber 2003

b) IEC 62209-1, "Procedura to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (freguency range of 300 MHz 1o 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 Hurman 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: Furiher 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 FParameters with TSL: The dipole is mounted with the spacer to position its feed point
exactly below the center marking of the flal phantom section, with the arms ariented parallel to
the body axis.

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

s Flectrical 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.

¢  SAA 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,

Cadificate No: DFS0OV3-1021_Janii Page 2 of B
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Measurement Conditions
DASY syslem configuration, as far as not givan an page 1.

DASY Version DASYS V52.6
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom Va5
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 750 MHz + 1 MHz

Head TSL parameters

The following parametars and calculations were applied.
Temperature Parmittivity Conductivity

Mominal Head TSL parameters 220*C M9 0.89 mha'm
Measured Head TSL parameters (220 £0.2)"C 42326 % 0.91 mha'im = 6 %
Head TSL temperalure during test {220 £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 212mW /g
SAR nomalized nommalized o 1W B48mW g
SAR for nominal Head TSL parameters normalized o 1W 8.36 mW /g = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measurad 250 mW input power 13BmW /g
SAR normalized nommalized o 1W 552mW /g

SAR for nominal Head TSL parameters

normalized o 1W

5.45 mW /g  16.5 % (k=2)

Cerificate Mo: DTE0V3-1021_Jand
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point

53.1Q-1.7i0

Raturn Loss

-29.3dB

General Antenna Parameters and Design

Electrical Detay (one direction)

J 1.033 ns

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

The dipole is made of standard seminigid coaxial cable. The center conductar of the feading ling is directly connectad to the
sacand arm of the dipole. The anlenna iz theretora short-circurtad far DC-sgnals.
Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections naar the
feedpoint may be damaged.

Additional EUT Data

Manufaciured by

SPEAG

Manufaciured on

Decamber 01, 2010

Certificate Mo: D750V3-1021_Jan11
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DASYS Validation Report for Head TSL

DaredTime: 0501 2001 15:51:17

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz; Type: D750V 3; Serial: D7S0V3 - SN:1021
Communication Systeny: CW: Frequency: 750 MHz: Duty Cycle: 1:1

Medium: HSLT50

Medium parameters wsed: =750 MHz; o =0.91 mho/m; & =423 p= 10 1'Cg."r1|IL

Phantom section: Flat Section
Measurement Standard: DASY S (IEEEJAEC/ANSI CA3.19-2007)

DASYS Configuration:
« Probe: ESIDV3I - SN3205; ConvFi(6.37, 6.37, 6.37) Calibrated: 30,04.2010
+  Sensor-Surface: Imm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 10.06.2010
«  Phantom: Flat Phantom 4.901; Type: QDOOOPA9A A Serial: 1001
o Messurement SW: DASYS2, VS2.6 Build {401)

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

Pin=250mW; dip=15mm; dist=3.0mm/Zoom Scan (7x7x7)/Cube : Measurement grid:

dx=5mm, dy=5mm, de=5mm

Reference Walue = 53.5 ¥/m; Power Drift = -0.00432 dB
Peak SAR (extrapolaed) = 3.24 Wikg

SAR(I g) =212 mWig: SAR(10 g) = 1.38 mW/g
Maximum value of SAR (measured) = 2 48 mW/ig

dB
1]

15

0 dB =2 48mW/g

Mrmrdifimmden Bl PYTEALS 401 lamid D & o &
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Impedance Measurement Plot for Head TSL

= Jam ZBL1 15:57111

ERAL 511 1 U F3 1155130 @ ~1.6504 4 12858 pF THE.BE @03 MHz
*
[ §
Car L T
v N
g e
T
CHZ 511  LOG 3 dB/REF -2@ of 13-29,387 dE FI0.0009 003 MHz
-__———_h__"'h-. b e

g : \#U/f— I ;

16 {
¥ 1
ETART T50.006 G600 m.-:: STOF 90,000 P0G HHz
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Calibration Laboratory of e,
N R
Schmid & Partner i
Engineering AG T
Zeughaussirasse 43, 8004 Zurich, Switzerfand L

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

Client ATS (RIM Testing Services)

Accreditation No.: SCS 108

Certificate No: D835V2-446_Jan11

Schweizerischer Kallbrierdien st
Service suisse d'élalonnage
Servizio svizzera di taralura
Swiza Calibration Service

CALIBRATION CERTIFICATE

Oiiect 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 ] D & - Cal Date (Carificate No.) ) l$_c|:|aclued Galihmhon_
Powar meler EPM-4424 GBIT480704 06-Chot-10 Mo, 217-01 266) Oet-1

Power sensor HP 84814 US3TE2783 06-Oct=10 {Mo. 217-01256) Oct+11

Raference 20 dB Aleruston SM: 5086 (20g) A0-bar-10 (Mo, 217-01158) Mar-11

Type-M mismatch combination SN 504721 OB32T 30-Mar-10 (Mo, 21 7-01162) bar-11

Raferance Probe ES30V3 SM: 3205 30-Apr-10 {Mo. ES3-3205_Apr10}) Apr-11

DAE4 Sh: 601 10Juni=10 (N, DAE4-E01_Juntd) Jur=11

Sanx- ndary Standards | ID ¥ _ Check Date (inbouse) Scheduled Check
in sengor HP H4!1A MY 41092317 18- OEHJ?. (i house chisch Oat-08) In hausse chacks Oot-11
AF generator R&S SMT-06 100005 A-Aug-98 (im house check Oct-09) In houss check: Oct-11
Natwork Analyzer HP 8753E US3TI00585 54206  18-Cot-01 {in house chack Oct-10) In housa chack: Oo-11

Mapme Funchian
| Calirated by: Dimce llisv Laboratory Tachriclan
i
Approwid by Katja Pokowvic Techrical Manager

_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.

Signature

000
g

|zsued: January 21, 2011

Cerificate No: DB35SV2-446_Jan11 Pagz 1 of &
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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
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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)

c)

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

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

Federal Communications Commission Cffice 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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Measurement Conditions
DAZY systern configuration, as far as not given on page 1.

DASY Version DASYS V52.6

Extrapolation Advanced Extrapalation

Phantam Madular Flat Phamtom 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 9.863 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 parameaters

normalized o 1W

6.27 mW fg + 16.5 % {k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 498102 -T7.7 [0
Retum Loss -22.2dB
General Antenna Parameters and Design
[
‘! Electrical Delay {one direction) | 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 diptde is made of standard semirigid coaxial cable. The center conductor 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
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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: HSLS(O0
Medium parameters used: = 835 MHz; o = 0.89 mho/m; &, = 41.2; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANST C63.19-2007)

DASYS Conliguration:

L]

-

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)

Date/Time: 21.01.2011 10:18:05

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan {7x7x7) /Cube : Mcasuremenl
grid: dx=53mm. dy=3mm, dz=5mm
Reference Value = 57426 Vim: Power Drift = 0,04 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

Page 5 of &

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
Copyright 2005-2013, RIM Testing Services, a division of Research In Motion Limited




Jesting

Document

Page

Appendix D for the BlackBerry® Smartphone Model RFA91LW SAR 63(114)
Serwces Report
Author Data Dates of Test Test Report No FCC ID: ICID

Andrew Becker

Aug 21 — Nov 23, 2012
Jan. 07-11, 2013

RTS-6012-1211-32 Rev3 |L6ARFAS0LW

2503A-RFA90LW

Impedance Measurement Plot for Head TSL
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Accreditation No.: SCS 108

Gt No: DB3SV2-4d043_Apr11

CALIBRATION CERTIFICATE

Object

alibrahers procedurads)

L.aibmiion date:

DE3EV2 - BN; 40043

QA CAL-05.v8

Calitrration procedure for dipols validation kits

Apiil 7, 2011

Catibration Equiprmenl used [METE oritical lor calibyation)

This calibration cerdicale documents e traceability e nalional standards, which realize the shysical unils of measuremants 151,
The medsuramenls and the uncerlainties with confidence probabiiity are given on the following pages and are parl of the cartificate.

A calibrations have been conducted ir 1w closed laboratory lacility: environmem fempermture (22 +3)°C and humidity < 70%

Network Anpiyzer HP B753E

Caligated by

Approved by

LBETIG0585 Ba200

Hareg
Joton Kosired

Kgha Pokavic

Frrrnary St Hid Caf Date {Corifoam No ) Schoduled Cdibration
Powat mader EPM-44758 GRIZBOI0A GE-Cet-10 {Ng, 247-D 268} Det-13%

Powet gors07 HP 84814 LISraseTaY GH-OeH10 {No, Z1T-01 2681 Oet-13

Fafersrse 20 dF Atiepoator SN 5006 (200} 28-Mar-11 (No 217-01358} Bpri2

Type-M Mismalc combinaton BN BO4T 2 4 05327 28-Mar-11 (NG ZITAN00N} A2

Heterance Probe ES30VE SN 3205 30-Apr-10 (No, ES3-3205_Aprtih Apr-r1

[IAES SN: et 10-3un-10 {Ng. DAES-E01 Jyr1 0} Jur-14

Gecondary Standards [{s0) heck Date {in bauss) Scheduled Gheck
Fower sensor HP 8481A MY A1 7 18-0et-02 (n house check Qot-08) In house check: Oct-11
RAF generaior RAS SMT-06 Q005 4-Aug-99 {in house chick Qut08) in house check: Ogt-11

18-0ct-D1 {in house check Ocl-19)

Foreton

Labonstony Techniokan

Teoctwico! Marager

This calicration cerlilicate shall nat bé regroduced except in full without writien apgroval of the laboratory.

In house check: Ogi-11

e

Issued: Apnil 7, 2011

Cortiicate No: DB35V2-4d043_Aor11
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Glossary:

TSL tissye simulating fiquid

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

Calibration is Perfarmed According 1o the Following Standards:

a) |[EEE Std 1528-2003, *IEEE Recommended Practice for Delermining the Peak Spatiab
Averaged Specific Absorption Rate {SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

by IEC 82209-1, "Procedure 10 measure the Specific Absorplion Rate {SAR]) for hand-held
devices used in close proximity 1o the ear (frequency range of 300 MHz o 3 GHzY,
February 2005

¢} Federal Communications Commission Office of Engineering & Technoiogy (FCC OET),
“Evaluating Compliance with FCC Guidalines for Human Exposure 1o Radiotrequency
Electromagnetic Fislds; Additional Information for Evaluating Compliance of Mobite and
Portable [evices with FCC Limils for Human Exposure to Radiofrequency Emigsions”,
Supplement C (Edition 01-01) to Builetin 65

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and interpretation of Parameders:
v Measurement Conditions: Further detalls are available from the Validation Report at the end
of the certificate. Al figures stated in the certficate are valid at the frequency indicated.

*  Aplenna Pararmetfers with TSL: The dipote I8 mounted with e spacer 10 position its feed
geint exactly below the center marking of the fial phantorn section, with the arms oriented
paraliel to the body axis.

= Feed Point impedance and Retum Loss: These paramelers are measured with the dipole
positioned undar the liquid filled phantom. The impedance siated is transformead from the
measuremeant at the SMA connector to the feed point. The Retum Loss ensures iow
reflected power. No unceriainty required.

s Flectrical Deiay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

e SAR normalized: SAR as measured, normalized 10 an input power of 1 W al the antenna
connecior.

»  SAR for nominal TSL paramelars: The measured TSL paramelers are used to calcuiate the
nominal SAH result.
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Measurement Conditions
DASY system configuration, as far 8.5 not given on page 1.
DASY Version DASYS VB2 B2
Extrapoiation Advancad Extrapolation
Phantom Mathasr Flat Phantom V4.8
Ehgtance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution d@x, dy, dz = Smm
Fraguenoy 835 MHZz 2 1 MHz
Head TSL parameters
The fallowing parameters and caloulations warg anplied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 41.% 0.90 mho/m
Maasured Head TSL parameters [22.0=:02)°C 408 £ 8% G888 mhom+B %
Head TSL 1emparature during test {22.0=021°C e
SAR result with Head TSL
$AF averaged over 1 cm® {1 g} of Head 154 Sondition
BAR measured 250 mW input power 233 mW /g
SAR normalized normatized to 1W A2 mw /g
SAR for nominal Head TSL, parameters norrhafized 1o 1W FA3 MW g £ 17.0 % (k=2}
SAR averaged over 10 omt” (10 g) of Head TSL condition
HAR measured 250 mwW ingul puwer 1.52mWig
SAH normalized normatized to 1W BOBmW /g
SAR for nomenal Head TSL naramelerns normahized to 1W E14 mWlg £ 18.5 % {(k=2}
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Appendix
Antenna Parameatars with Head TSL

{mpedance, ransfermad o sd point S2GL-34
Retirn Loss Ry eds ;]
General Antenna Parameters and Design
! Ersonica Detay fone diesuon) E 1291 ng

After long tarm use with 100W racEaied powes, only 2 slight warring of the d'pole near e feedpoint can be measwad

Thi dipote is made of standard semirigid coaxial cable. The cenler conducior of the fesding #ne is directly connected i the

second arm of the dipote. The antenna is therefore short-circuited for BG-signals.
No axcessive force must be applied jo the dipola arms, hecause they might bend or the soldered connectiors near the

feedpoint may be damaged.

Cesign Modification by End User

The thpole bas been modifipd with Toton Rings (TR} placed withins idendified markings close w the end of each dipole amn,
Calibration has been perlormed with TR atiached o the dipole,

Additional EUT Data

Manulactured by

SPEAG

Marufaciured on

April 07, 2006

Cartificaly No: D835V2-4d043_Aprit
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DASYS Validation Report for Head TSL

Date/Time: 07 04201 F 09:28.2 1

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz: Type: DE35VY; Serial; DE3SV2 - SN:4d043

Ceommaunication Systerns CW; Frequeney: 835 MHz; Duty Cyuler 11

Medium: HSL900

Mediuimn parameters used: { = 835 MHz; o = (.88 mho/m: &, = 40.6; p = 1000 kg;’m2
Phantors section: Fiat Seclivn

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

DASYS Configuration:
+  Probe: ES3DVA - SN1205; ConvF{6.03, 6,03, 603}, Calibrated: 30.04.2010
s Sensor-Surface: 3mm (Meehanical Surface Detection}
« Electronics: DDAE4 Sn601; Calibrated: 10.06.2010
»  Phantom: Flat Phantom 491 Type: QDOBOP49AA; Serial: 1001
»  Measursmont SW DASYS2, VI2.6.2 Build (424)

» Posiprocessing 8W: SEMCAD X, VId 44 Build (2829

Pin=250 mW /d=15mm/Cube 0

Measurcment grid: dxaSmm, dy=3mm, de=Smm
Reference Value = 57 201 Vim; Power Dinift = 0.07 dB
Paak SAR {extrapolated; = 3504 Wikp

SAR(I g) = 2.33 mW/g; SAR(10 g} = 152 mW/g
Maximum value of SAR {measuredy = 230 mWig

dB

-3.6¢
-6.08
-9.00
-12.88

-15.00

0dB = 2.730mW/g
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughaussirasse 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
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RTS (RIM Testing Services)
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Accreditation Mo.:

S Schweizerischer Kalibrierdienst
c Service suissa d'#talonnage
Servizio svizzero di laratura

S swiss Calibration Service

SCS 108

Gertificate no: D1900V2-545_Jan11

CALIBRATION CERTIFICATE

Ohject

Calioration procedurads)

| Calibration data:

D1900V2 - BN: 545

QA CAL-05.v8

January 13,2011

Calibration procedure for dipole validation kits

This calibraton cemilicale Gocurments the iraceability to national standands, which realize e physscal units of maasuramants (S1)

The measuraments and the uncertzinbes with confidence prabability are given on the followsng pages and are pan of the cedicate,

| All calivrations have been conducted in the closed laboratory facility: evironmen? temperature (22 + 3)°C and hurredity < 70%.

| Calibration Equipment used {MAETE critical for calibration)

[ Prirnary Standards o# Cal Dale [Certificaia No.) Schedulad Calibration
Power mater EFM-4424 GBEIT4E0T04 OE-0ct-10 (No. 217-01266) Oct-11
Power sensar HE B481A US37292783 OE-0ct-10 (Mo, 217-01268) Oet-11
Referenca 20 4B Attenualor SM: 5084 (20g) 30-Mar-10 (Mo, 217-01158) Mar-11
Type-N mismatch combination SM: 5047.2 7 06327 B0-Mar-10 (Mo, 217-01162) har-11
Retargnca Probe ES30WVI SM: 3205 30-Apr-10 (No. ES3-3205_Apr10) Apr-11
DAE4 SN 601 10-Jun-10 (Mo, DAES-601_Jun10) Jun-11
Sacondary Standards I # Chack Date (in house) Scheduled Chack
Power senaor HP 84814 MY41092317 18-0ct-02 (in house check Oct-09) In house chack: Q-1 N
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
Marmi Function Signatura
Calibrated by: Démca ey Laboratary Technician i [f) m
| Approved by: Katja Pokovle Tochnical Menaiger : ,QZ? 4‘

Issued: January 14, 2011

E‘I‘hls calibration certificate shall nol be reproduced axcepl in ull withou? wiitan approval of the labaratony.
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Author Data
Andrew Becker

Dates of Test Test Report No FCC ID: ICID

Jan. 07-11, 2013

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

b) IEC 62208-1, "Procedurs 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:

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

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

+ Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the 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.

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

»  SAA 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 page 1.
DASY Version DASYS V526
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 2B5+E% 1.43 mho'm « 6 %
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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Appendix
Antenna Parameters with Head TSL
Impadance, transtormed 1o fead paint 50810+ 180
Relum 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

Cert
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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
Medium: HSL U12 BB

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

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:

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

10.06,2010

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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Aug 21 — Nov 23, 2012
Jan. 07-11, 2013

Test Report No FCC ID:

RTS-6012-1211-32 Rev 3
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ICID

2503A-RFA90LW

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

Engineering AG
Zeughauseirasse 43, 8004 Zurich, Swilrerland

Accradiled by the Swiss Acereditator Service (545}

ety

The Swins Accraditetion Service is one of the signateries ts the EA
Kuitllaterak Agreement for the recognition of calicration cerdlificales

Elient

ATS (RIM Testing Services)

Huehweizerischer Kalibrierdienst
¢ Hervite sulsse d'élalonnags

Sarvizle svizzare df laratura

Swiss Callbration Service

Acereditalion No.. SCS 108

Cortincete N DT900V2-54075_Apr11

{[CALIBRATION CERTIFICATE

Ul

Cafitation proveturals) QA CAL-05.8

Calibration daiy:

April 5, 2011

Calibmtion Equipment used (MBTE criteal lor cafibraton)

DA800VE - SN: 5d075

Calibration procedurs for dipuls valldation kifs

This caliustion cerificats documents the trageability to national standargs, which realize the phygical units of measurermants {Sl).
The measurements and |he uncertanties with confidence probability are given on the lollowing pages and are part of the certificate,

All galibranions bave been conducted in the closed laboratory facility: envirenirenl temparature (22 1 3G and humidity < 70%.

Primary Starcands 10 # Gt Dato (Cantdicate No) Schedatag Galibrahon

Power metsr EPM-4424 GRE7 480704 DECAT 0 (NG, 21721266} Oat-1

Power sensor HP BABIA LS37202783 DRG0 (Mo, 271266 Ot %

Felorence 20 98 Attenuaior SN BOB8 (20 Fe-Mar-11 (No, 21709388 Apr-i2

Type-N mismalch combinaion OGN BO47 2 Fensp? 26-Mar-11 {Ne, ZTF-0137) Ape12

Fytoence Probe ES30V3 S 3205 3-Ape1h (Ng. ESSEE08 ApIID) aprit

DAEL SN B0t Tdurt{H{Me, DABSBGS Juntd) Sun-i

Seoondary Sandards [3E ] Crack Date 0 housel Scheduled Cheek

Power senscr HP 8481A WY S1R2STT HOREOE fin house check Ool-08) ) house vheuk: Ot

HE ganerator B&S SMT-08 0005 4-AUF- 39 80 house chetk 0ot O8] ry houss check. Ot 18

Malwork Anafyzer HE BTS3E US37O90885 S4208 180001 fn houss cheok Oat-18) trs house check: Dok 1§
Name Funatian Sirature

Calbraled by ks Mol Laborlory Technkokin Y’L m L

Approvad by: Feats Fokeic Technical Manager

This calibration cerificate shall not be teproduced execept in full withoul writien appraval of the laboratory.

e

lasued: Aprit g, 2011

Centificaie No, D1I00WE-5d0T5_Aprii
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Author Data
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Aug 21 — Nov 23, 2012 RTS-6012-1211-32 Rev3 |L6ARFAS0LW 2503A-RFA90LW

Jan. 07-11, 2013

Calibration Laborstory of S, Senweizerischer Keiibriord]
Schmid & Partner Gl Service sulsse d'étalannago
Engineering AG TN Servigie s¥izrerg di mrsiurs
Youghausarasse 43, 8004 Turich, Switzerland 2 f/rr‘\;\\.;v‘ Swits Callbemtion Service
JCE(EL TR
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Bwine Accreditetion Service s one of the vignataries to tha FA
Multiteteral Agreement for tha regognition of callbeation certificates

Glossary:

TSL

ConvE

N/A

iissue simulating fiquid
sensitivity in TSL 7/ NORM x,v.2
not applicable or not measured

Calibration is Performed Acceording to the Following Standards:

aj

b)

<)

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

IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR} for hand-held
dovices used in close proximity to the ear (frequency range of 300 MHz to 3 GH2)",
Fabruary 2008

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

Additional Documentation:

d)

DASY4/5 System Handbook

Keothods Applied and Interpretation of Parameters:

*

Measurement Conditions: Further details are avallable from the Validalion Report al the end
of the ceriificate. All figures siated in the cerfificate are valid at the frequency indicated.

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

Feed Point impedance and Reiurn 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.

Etectrical Delgy: One-way delay between the 8MA connector and the antenna teed peint.
No uncerainty required,

SAR measwred. SAR measured at the staled antenna input power.

SAR normatized: SAR as maasured, normalized to an input power of 1 W af the anenna
connactor.

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

Cerificale No O1900V2-30075 Apiti Page 2 of 6
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NMeasurement Conditions
[IASY system contiguration as faras noicivenon pace 1.
UASY Version DASYS vE2E2
Extrapolation Advanced Extrapolation
Phantom Mocular Flat Phantom V5.G
Distance Dipole Center - TSL 10 mm with Spacar
Zoott Scan Resolution dy, dy, 92 =5 mm
Freguency 1900 Mz + 1 MH2
Head TSL paramelers
The foliowing paramielers and calodstions were applied.
Temparature Permittivily Conductivity
Nominal Head TS, paramsters 220°0C 400 1.4 mho/m
Measured Head TSL paramelers (22,02 0.2} °CG B % .41 mno/m £6 %
Head TSL temperature during test (R1.3 2 0.2)°C e
SAR result with Head TSL
SAR pvoraged over © am” {1 g) of Herd TSL Sondition
S4M measured 250 mW input power 1N2mWig
SAR normatized norgalized to 1w 4BME /g

SAR for nominal Head TSL. parameters

rermalized to 1W

40,4 MW /g 2 17.0 % (k=2)

SAR averaged over 10 sm® (10 g) of Hesd TSL gondition
SAF measurad 250 mW input power L29mW/ig
B4 normalized nonmalized o 1W 212mW /g

SAR tor nomina! Head T8E paramelers

rorrsalized o 1W

216 W g £ 16.5 % (k=2}

Cartificale No: D1900VZ-5d075_Apst
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RTS-6012-1211-32 Rev3 |L6ARFAS0LW

2503A-RFA90LW

Appendix
Antenna Parameters with Head TSL

Impedance, tfranstormed to fesd poini S350+ &1j0
Return Loss -23.3 dB
General Antenna Paramelers and Design
Elgcirical Delay (one dimctiony l 1.197 ns i

After long lorm use with 100W radinted pawst, oniy a sfight warrring of the dipole near the feadpoint san ba measured.

The dipoa is made of standard semirigid coaxial cable. Fhe center conductor of the feading Hns is dispaly connected 10 the

second arre of the dipote. The amenna is therefore shori-citeuited Tor BO-signals.
No excessive force must be applied 10 1he dipole arms, bacause [hey might bend or 1he soldered connections near the

feadpnirt may be damaged.

Additional EUT Data

Mandactured by

SPEAS

Manufactured on

January 24, 2006

Cenificate No. DISOCV2-BA075_Aprtt
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DASYS Validation Report for Head TSL

Date/Time: 05042001 124130
Test Laboratory: SPEAG, Purich, Switzerlaad
PUT: Dipole 1906 MHz: Type: DY Serial: DIY00Y 2 - SNa5d075

Communication System; CW:; Frequency: 1900 MHz; Duty Cycle: i:}

Medium: HSL U2 BB

Medium parameters used: { = 1900 MHz: a = 1 4] mho/m: &, = 39: o = 1000 kg/im”
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEABEC/ANSTC03.19-2607)

DASYS Coafiguration:

®  Pobe ESTIWVG - SNIZOS; DonvBA0R, 509, 848 Caltbroted: 30.04. 3000
Senvar-Surface: Jnm (Machanical Surface Delevtion
Electronics: DAED Sno01; Calibrted: 18062010
Phantom: Flat Panom 5.0 (fronl);, Type: QDANKIPIGA A, Senal: HEH
Muasurement SW: DASYS2, ¥52.6.2 Build (424
Postprocessing SW: SEMCAD X, VI4.44 Build {24291

S F F 2

Heud / d=10mm, Pin=250 mW / Cube (2
Measurement grid: dx=8mm, dy=5Smm, dz=3mm
Referenee Value = 97,376 Vim; Power Drift = 0.04 4B
Peak SAR (extrapolated) = 18,796 Wikg

SAR( g) = 10.2 mW/g; SAR{10 g} = 5.29 mWsg
Maxiroum value of SAR (measured) = 12.476 mW/ig

Lx 2 3

1083

1648%

B = | 2480mW/e

Genificate Mo D1900¥2-5d075_Aprit Fage 5 of &
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impedance Measurement Plot for Head TSL

S Apr 2011 @Uredran
THL 24 1 U FS BSOS 0 BBl BLETA pH 3 RN D A58 HHL
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CHZ 811 LCG 19 ub/ RES B uB) J-ZEFE 4R 1 300008 630 MHy

H 4 i §
i ! ;
¢ | : ;
H N L b —————
_,__—-J‘““'“—J f
] — . . , :
Al . . : |
\\/ “t A -
v I
: LA
i ! ! o | !
StaeT U780 038 Gai HHY F1OP ¢ 150,006 BOG ik
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Calibration Laboratory of

r A g Schwsizerischer Kalibrierdienst

Schmid & Partner ——r c Sarvica sulsse d'étalonnage
Engineering AG T Sarvizio svizzer di taratura

Zeughausstrasss 43, BI04 Zurich, Switzerland £ r‘}IT\\ o Swiss Calibration Service

Accredited by tha Swiss Arcreditalion Serdce (SAS) Accreditation Na.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreament for the recagnition of calibration certificates

cartficats No; D2450V2-747_Nov11

Calibration procedure(s)

Caliraton date:

This calibraticn certificate documants the traceability %o naticnal standards, which realze the physical units of measurements {51
The maasurements and tha uncartaindies with confidence probability ane given on the following pages and are part of the cartificate,

| Al calibrations have been contucted in the clased labomatory tssility: ervironmant temparature (22 + 3)°C and humidity < 70%.

| Calibration Equiprmant used [MATE crtical for calibeation)
|

Primary Standards 0 1l Cal Date (Certiticata Moy Scheduled Calbration
Power meler EFL-4424 GBITIA0TI4 0E-Oct-11 {Ma. 217-01451) Qet-12
Power senaor HP B481A US3IT282TES 05-0ct-11 {MNo. 217-01451) Q12
Rafarence 20 dB Attanuator SM; 508G (20g) 20:Mar-11 (Mo, 217-01368) Apr-12
Type-N migmabsh cambination SMN: 50472 7 DEIZT 28-Mar-11 [Ma. 217-01371) Apr-12
Aaference Probe ES30VI BM: 3205 25-Apr-11 {No. ES3-3205_Apri1) Apr-12
DAE4 SM: &1 Od- 11 (Mo, DASL-E00_Ju11) Juk12
Secondary Standards [} Check Date {in houss) Scheduled Check
Power sensor HP B4814 MY41082317 1B-0ct-02 {in house check Oal-11) In house check: Oel-13
AF genarator AES SMT-05 100005 O-Aug-29 {in house check Oct-11) In housa chack: Oct-13
Mabwork Analyzar HP BTS3E LISI7I0SES 54206 1B=0e-01 {im howse check Oal-11) In housa chsck: Oct-12
Mama
Galibrated by: dmion Kastrenl
Apgraved by: Haija Pokovie
Issuad: Movember 8, 2011
This calibration certificate shall not be raproduced except in ful without writien approval of the laboratory ) . |
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ICID

Andrew Becker Aug 21 — Nov 23, 2012 RTS-6012-1211-32 Rev3 | L6ARFA90LW 2503A-RFA90LW
Jan. 07-11, 2013
Calibration Laboratory of A, Schweizerischar Kalibrierdienst
Schmid & Partner i@%&- g Service suisse d'étalonnage
Engineering AG s Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland 'fz'ﬂ::;\:‘-“\"t' s Swiss Calibralion Service

Acoredited by the Swiss Accrediation Sarvice (SAS)
The Swiss Aceraditation Service ks one of the signatories to the EA
Muititataral Agresmaent for the recognition of calibration cerlificates

Glossary:

TSL tissue simulating liquid

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

Calibration iz Performed According to the Following Standards:

Accrediation No.: SCS 108

a) IEEE Std 1528-2003, "|[EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wirsless

b)

c)

Add

Communications Devices: Measurement Technigues™
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

. December 2003

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 fo Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

itional 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 cerificate. 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 Paint Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance staled is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low

reflected power. No uncertainty reqguired,

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 al the antenna

connector,

SAR for nominal TSL parameters: Tha measured TSL parameters are used to calculate the

naminal SAR result,

Certifi

cate Mo D2450W2-747_Nov11
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Measurement Conditions
DASY system configurabion. as lar as nol given on page 1.
DASY Version DASYS V5282
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phaniom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The tollowing parameters and calculations were apphed.
Temperalure Permittivity Conductivity
MNominal Head TSL parameters 220°C 30.2 1.80 mha'm
Measured Head TSL parameters (22.0£0.2) °C T 6% 1.84 mha'm = 6 %
Head TSL temperature change during test =<05"C - —
SAR result with Head TSL
SAR averaged over 1 cm” {1 g) of Head TSL Condition
SAR measured 250 mW input power 138mW /g

SAR for nominal Head TSL paramaters

reormalized to 1W

54.1 MW fg = 17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Head TSL caondition

SAR measurad 250 mW input power 639 mW /g

SAR for nominal Head TSL parameters normalized fo 1W 25.3 mW /g = 18.5 % (k=2)
Cerlificate No: D245002-747_Novii Page 3 of 6
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed paint E2E0+130
_Fbeh,lrn Loss -31.2dB
General Antenna Parameters and Design
Elecirical Delay (one direction) i 1.161 ns

After long term wse with 100W radiated power, only a sight warming of the dipole near the feedpoint can be measwred.

The dipole s made of standard semirigid coaxial cable. The center conductor of the feeding ling is directly connected ta the
second anm of the dipole. The anténna is therefore shor-circuited tor DC-signals.
Mo excessive lorce must be applied to the dipole arms, because they might bend or the scidered connections near the
feadpaint may be damaged.

Additional EUT Data

Fﬂnufacturad by

SPEAG

Manufacturad ory

Decamber 01, 2003

Cartificate Mo: D2450W2-T4T_Movi
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DASYS5 Validation Report for Head TSL

Date: 09 11,2001

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V1 - SN: 747

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = 1.84 mho/m; & = 37.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/AEC/ANST Ca3,19-2007)

DASYS2 Configuration:
»  Probe; ES3DV3I - SN3205; ConvFi4.45, 445, 4 45); Calibrated: 20.04.2011
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
» Elcctronics: DAE4 Sno01: Calibrated: 04.007.2011
«  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Scrial: 1001]

« DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cuabe 0:
Measurement grid: dx=5mm. dy=5mm, dz=5mm

Reference Value = 102.1 Vim; Power Drill = 0.04 dB

Peak SAR (extrapolated) = 28853 Wikg

SAR(] p) = 13.8 mW/g: SAR(10 g) = 6.39 mW/g

Maximum value of SAR (measured) = 17.782 mW/g

0 dB = 17.780mW /g

Cartificate Mo; D2450V2-747 _Novi1 Page Sof 6
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zpughausstrasse 43, 8004 Zurich, Switzeriand

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

g

Client

Schweizerischer Kallbrierdienst
Service sulsse d'étalannage
Servielo sviezero di taralura
Swiss Calibration Service

Accreditation No.: SCS 108

certiticate No: DEGHZV2-1033_Nov11

Oijact

Calibration date:

Calibragion procedure(s)

CALIBRATION CERTIFICATE

D5GHzV2 - SN: 1033

QA CAL-22\1

Mowvamber 15, 2011

GMMMHWdWﬁM%WS—E GHz

Thiz calibration cerificate documeants the traceabllity 1 national standards, which realize the physical unils of measuremenls (1),
The measurements and the uncertaintes with confidance probability are given on the lollowing peges and are part of the cerificata.

Al calibrations hawe besn conductad in the closed laboratory lacility: emvironmeant temperature (22 + 3)°C and humidity =< 70%.

| Calibration Equiprent usad (MATE critzal for calibration)

| Pimary Standards

0w Cal Date [Cerificate Nao.} Sehaduled Calbration
Poreser mater EPM-4424, GREIT4A0T0 05011 {No. 217-01451] Oct12
| Povwisr sensar HF Bdg1a US3F252783 050et-11 (Mo 297451 Cict12
[ Helerence 20 9B Attenualor SN G068 (20q) 29-Mar-11 (M. 217-01 J6E) Bpr-12
Type-N mismatch comibination SM: 50472/ DE3ET 29-Mar-11 [MNo. 217-01371} Apr-12
| Raference Probe EX30VE SNz 3503 O-Mlar-11 Mo, EX3-3503_Mari1) Mar-12
| DAE4 5N:- 601 Od=Jul-11 (Mo. DAE4-601_Jult1) Jub-12
Secondary Standards D # Crack Date (in house) Scheduled Check
Powar sansor HP BA§1A MY 41092317 18-0¢ct-02 {in house check Oek-11) In house check: Oat-13
AF genarator R&S5 SMT-06 100005 Ohe-Awg-98 (in house chedk Oct-11) I hpuse check: Oal-13
Netwark Anslyzer HP 8753E US3T30585 S4208 18-0ct-01 {in house check Oct-11) In house check: Oct-12
Mamsa Funciion Slgnaturne
Calibrated by CHmen Midy Laboratory Tachnician @ m
Approved by Katja Pokovio Tachnical Menagar P ﬁ: f? f
Issuad: Mowembar 18, 2011
This calibration certificats shall not be reproduced except In ful without written approval of the labaratory.

_Cenificate No: DSGHzV2-1033_Novi1
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CHlibrEtiDl‘l Lﬂbnrﬂtﬂw D‘f :\'\-‘i‘.ll:l:-p:r':.-‘f Sehweizerischer Kalibrierdienst
Schmid & Partner . i Gervice suisse d'étalonnane
Engineering AG z s Servizio svizzero di taratura

Zeughaussbrasse 43, 8004 Zurich, Switzerland o Jﬁ W
EURE

Agcradited Dy the Swiss Accreditation Senvice (SAS)
The Bwiss Accredilation Service [ one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificabes

Glossary:

TSL tissue simulating liquid

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

Swiss Calibration Service

Accreditation No.: SCS 108

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “IEEE Recommendead 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 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

¢} 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 detalls are available from the Validation Report at the end
of the certificate. All figures stated in the cerificate are valid at the frequency indicated.

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

parallel to the body axis.

Feed Point impedance and Relurn Loss: These parameters are measured with the dipole
positionad under the liquid filled phantom. The impedance stated is transformed from the
measuremeant at tha SMA connactor to the feed point. The Return Loss ensures low

reflected power. No 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.

s 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.

_Cenilicate No: DSGHZV2-1033_Nowvii Page 2 of &
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52,62
Extrapolation Advanced Extrapolation
Phantom Maodular Fiat Phantom V5.0
| Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy =4.0mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction) |

Frequency

5200 MHz =1 MHz
5500 MHz = 1 MHz
5800 MHz = 1 MHz

Head TSL parameters at 5200 MHz

The foliowing parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 36.0 4.66 mho'm
Measured Head TSL parameters (220 =0.2)"C ME26% 446 mho/m * 6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 em” (1 g) of Head TSL Conditian
SAR measured 100 M input powear BAG MW (g

SAR for nominal Head TSL parameters

normalized to 1W

BO.B mW /g = 17.0 % (k=2)

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

condition

SAR measured

100 mW input power

233mW i g

SAR for nominal Head TSL parametars

normalized o 1W

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

Head TSL parameters at 5500 MHz
Tha lollowing parametars and calculations wera applied.

- Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0"C 356 4,96 mho/m
Measured Head TSL parameters (22.0+0.2) "C 4226 4.75 mhao/m + 6 %%
Head TSL temperature change during test < 0.5°C e
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
EAH measurad 100 mW input power BE2mW /g

am for nominal Head TSL paramaters

normalized o 1W

B7.3 MW / g £ 17.0 % (k=2)

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

conditan

SAR measured

100 mW input power

2850mW ig

SAR for nominal Head TSL parameters

nommalized o 1W

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

Cartilicate No: D5GHzV2-1033_Movi 1
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Head TSL parameters at 5800 MHz
The following parameters and caleulations wera applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 353 527 mho/m
Measured Head TSL parameters (220202 °C 33.T26% 5.03 mho/m 26 %
Head TSL temperature change during test = 0.5°C
SAR result with Head TSL at 5800 MHz
SAR averaged aver 1 em® (1 g of Head TSL Cenditon
SAR measured 100 mW input power B.oImw /g
SAR for nominal Head TSL parameters normalized o 1W T84 mW /g = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 1080 mW input power 22ami /g
SAR for nominel Head TSL parameters normalized fo 1W 22.5 mW /g £ 16.5 % (k=2)
Certificate No; D3GHzY2-1033_Mov11 Paoe 4 of 8
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Appendix
Antenna Parameters with Head TSL at 5200 MHz
Impedanca, transtormead 1o teed point 51.102-B.7 {2
Returm Loss -2 2dB
Antenna Parameters with Head TSL at 5500 MHz
Im ped.ance, transformed to feed point E230-2TH
Retwm Loss -28.2dB
Antenna Parameters with Head TSL at 5800 MHz
Impadanca, transformad to feed point 56.7 (1 -43j02
Return Loss .22 6dB
General Antenna Parameters and Design
Electrical Delay (one direction) i 1.202 ns

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

The dipole is made of standard semirigid coaxial cable. The cener conductor of the feeding line is direclly connectad to tha
second arm of the dipole. The antenna is therefore shor-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 damagead.

Additional EUT Data

Manufactured by

SFPEAG

Manufactured on

Jduly 09, 2004

Certificate Mo DSGHZV2-1033_Novi1
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DASYS5 Validation Report for Head TSL

Dhate: 15.11.201
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1033

Communication System: CW; Freguency: 5200 MHz, Frequency: 3500 MHz, [reqm:nc}-: 580 MHz
Medium parameters used: { = 5200 MHz; o = 4.46 mho/m; &, = ?4 o, p = 1000 Rghn Medium parameters
used: f= 5500 MHz: @ = 4.75 mho/m; &, = 34.2; p = 1000 kg/m’ , Medium parameters used: £ = 5800 MHz;
o = 5.03 mhoim; g, = 33.7; p = 1000 kgfmj

Phantom section: Flat Scction

Measuremeni Standard: DASYS (IEEETEC/ANSI Ca3. 19-2007)

DASYS2 Configuration;

s Probe: EX3DVS - SN31503; ConvFi5.41, 541, 541), ConvFi(4.91, 491, 491), ConvFid4 .81, 4 81,
4,81 Calibrated: 04.03.2011

«  Sensor-Surface: |4mm (Mechanical Surface Detection)

= Electronics: DAE4 Sn601; Calibrated: 04.07.201 |

«  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Serial: 1001
= DASYS2 52.6.2(482): SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=52(00 MHz/Zoom Scan,
dist=1.4mm (8x8x7}Cube (: Measurement grid: dx=4mm, dy=4mm, dz=1.dmm

Refercnce Value = 65.595 Vim; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 30,134 Wikg

SAR(1 g} = 8.16 mW/g; SAR(10 g) = 2.33 mW/g

Maximum value of SAR (measured) = 18.725 mWig

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1L4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 66.819 Vim; Power Drift = (L03 dB

Peak SAR (extrapolated) = 35.056 Wikg

SAR(1 g) = 882 mW/g; SAR(10 g) = 2.5 mW/g

Maximum value of SAR (measured) = 21.019 mW/g

Dipole Calibration for Head Tissue/Pin=140mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=34mm, dz=1.4mm

Reference Value = 62.220 Vim; Power Dnift = (.04 dB

Peak SAR (extrapolated) = 33.743 Wikg

SAR(1 g} = 8.03 mW/g; SAR(10 g) = 228 mW/g

Maximum value of SAR {measured) = 19.463 mWig
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