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

Andrew Becker July 02 —August 15, 2013 | RTS-6046-1308-34 Rev 2 L6ARFY110LW [2503A-RFY110LW
Calibration Laboratory of R R PR
Schmid & Partner "‘“‘"“*\\L";—//f}‘% 2 Service suisse d’::l:nnaga

Engineering AG ;—Bﬁh\% Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland o F Swiss Calibration Service

' ! ‘.\\
el

Aceredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multi g for the gnition of calibration certificates

RTS (RIM Testing Services)

Client

Accreditation No.: SCS 108

Certificate No: ES3-3225 Jan13.

CALIBRATION CERTIFICATE

Object ES3DV3 - SN:3225

Calibration procedure(s)

Calibration date:

January 10, 2013

QA CAL-01.v8, QA CAL-23.v4, QA CAL-25.v4
_Calibration procedure for dosimetric E-field probe_s

This calibration cerlificate documents the (raceabiiity lo national standards, which realize the

units of {8l
The measuremenls and the with fi probability are given on the following pages and are part of the centificate.

All calibrations have been conducted in the closed y facility: temperature {22 £ 3)°C and humidity < 70%
Calibration Equipment used {M&TE critical for calibration)
Primary ! 1D Cal Date (Certificate No.) Scheduled Calibration |
Power meler E44198 GB41203874 20-Mar-12 (No. 217-01508) Apr-13 |
e At W—
Power sensor E4412A MY41498087 | 28-Mar-12 (No. 217-01508) Apr-13 |
Reference 3 dB Altenuator SN: S5054 (3c) 27-Mar-12 {No. 217-01531) Apr-13
Reference 20 dB A M SN: _35085 {20b) 27-Mar-12 {No. 217-01529) Apr-13 B i
L F_Q_efgrencc 30 dB At it SN: 55129 {30b) 27-Mar-12 {Ne. 2_‘?-_0_‘_1532} Apr-13
Reference Probe ES3DV2 SN: 3013 - 28-Dec-12 {No. ES3-3013_Dec12) Dec-13 .
_ﬁ.‘fEé . SN: 660 20-Jun-12 (No. DAE4-680_Juni2) Jun-13
Secondary D Check Date (in house) | Scheduled Check
RF HP 8648C US36420U01700 4-Aug-99 (in house check Apr-11) | In house check: Apr-13
| Metwork Analyzer HP 8753E US37380585 18-0ct-01 {in house check Oci-12) | In house check: Oct-13
Name Function Signature
Calibrated by: Jelon Kastrati - Laboratory Techn'u:iénr,
Approved by: Kalja Pokovic ! Ter_mni'cal Manager
Issued: January 14, 2013
This calibration certificate shall not be reproduced except in full without wrilten approval of the | y.
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Author Data
Andrew Becker

Dates of Test Test Report No FCC ID:

July 02 —August 15, 2013 | RTS-6046-1308-34 Rev 2 L6ARFY110LW

Ic
2503A-RFY110LW

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Ag: for the ition of calibration certificates

Glossary:

TSL tissue simulating liguid

NORMX,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

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

A B,C, D modulation dependent linearization parameters

Palarization o o rotation around probe axis

Polarization & 9 rotation around an axis that is in the plane normal to probe axis (at measurement center),

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

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

Methods Applied and Interpretation of Parameters:
s NORMy,y z: Assessed for E-field polarization 8 = 0 (f = 900 MHz in TEM-cell; f = 1800 MHz: R22 waveguide).
NORMzx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E’-field
uncertainty inside TSL (see below ConvF).

o«  NORM(f)x,yv.z = NORMzx,y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

s [DCPx,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.

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

o Axyz Bryz Cxyz Dxyz VRxyz A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

s ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {or Temperature Transfer
Standard for f = 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds 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
MHz.

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

e Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.
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ES30DV3 — SN:3225

January 10, 2013

Probe ES3DV3

SN:3225

Manufactured:
Calibrated:

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 systemn!)

September 1, 2009
January 10, 2013
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ES3DV3- SN:3226

January 10, 2013

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

Basic Calibration Parameters

Sensor X Senser Y Sensor Z Unc (k=2)
Norm (uV/(Vim))" 129 119 131 +10.1 %
DCP (mV)" 100.5 101.5 99.9
Modulation Calibration Parameters
uiD Communication System Name A B c D VR Unct
dB dBvVpV d8 mV (k=2)
0 |oew X | 00 0.0 10 | 000 | 1575 | £27%
Y 0.0 0.0 1.0 158.4
z 0.0 0.0 1.0 166.9

probability of approximately 95%.

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

* The uncerainties of NormX,Y,Z do not affect the E*field uncertainty inside TSL (see Pages 5 and 6).
* Numerical lingarization parameter: uncertainty not reguired,

& Uncertainly is delermined using the max. deviation from linear response applying

field value.

Jlar distriouti
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ES3DV3- SN:3225

January 10, 2013

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.
| £{MHz)® | Permittivity" (sim)” ConvFX | ConvFY | ConvEZ | Alpha | (mm) | (k=2
750 | 419 0.89 6.56 6.56 6.56 042 | 154 | +12.0% |
| 900 41.5 0.97 619 6.19 6.19 0.43 1.52 +12.0 %
1810 40.0 1.40 5.35 535 5.35 0.63 | 139 +12.0% :
1950 40.0 1.40 5.09 509 | 5.09 0.80 1.23 +12.0%
2450 30.2 1.80 4,65 4.65 4,65 0.61 1.63 +12.0% |
| 2600 39.0 1.96 443 | 443 4.43 0.80 1.32 +12.0 %

© Frequency validily of + 100 MMz only appiies for DASY vd.4 and higher {see Page 2), else il is reslricted to + 50 MHz. The uncertainly is the RSS

of the ConvF yncenainty at calibration frequency and the uncertainty for the indicated frequency band.

" At frequencies below 3 GHz, the validity of lissus paramaters {« and o) can be relaxed to + 10% if liquid compensation formula is applied lo
measured SAR values. At frequencies above 3 GHz, the validity of fissue parameters (z and o) is restricted 10 £ 5%. The uncerainty is lhe RSS of
the ConvF uncertainty for indicated target tissus paramelers.
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ES3DV3- SN:3225

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

Calibration Parameter Determined in Body Tissue Simulating Media

January 10, 2013

Relative Conductivity Bepth Unct.

f (MHz) e F‘errp_i_iliw't!.rF (sim)© ConvFX | ConvFY | ConvFZ | Alpha {mm) (k=2)
750 55.5 0.96 6.27 6.27 6.27 0.48 1.51 $12.0% |
200 55.0 1.05 6.12 6.12 6.12 0.73 1.25 +12.0 %
1810 53.3 1.52 5.04 5.04 _5.04 0.57 1.47 +12.0 %
1950 53.3 1.52 4.94 4.94 4.94 0.58 1.50 +12.0 %
2450 52.7 1.95 4.35 4.35 4.35 0.70 1.16 +12.0 %
2600 52.5 2.16 4.11 4.11 4.1 0.67 0.99 £120% |

“ Frequency validity of + 100 MHz only applies for DASY v4.4 and higher {see Page 2), sise il is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncenainty for the indicated frequency band.

" Al frequencies below 3 GHz, the valldity of tissue parameters (« and o) can be relaxed 1o + 10% if liquid compensation formula is applied 1o

measured SAR values. Al frequencies above 3 GHz, the validity of tissue parameters (2 and «) is restricted to = 5%. The uncerainty is the RSS of

the ConvF uncertainty for indicated targat tissue parameters.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Frequency response (normalized)

S L
2800 3000

Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22

#

- @&
@

Tot x

<.
@

Eror [dB]

T T Fac! BT
100 MHz BCO MHz 1800 MHz 2500 Teaz

Uncertainty of Axial Isotropy Assessment: % 0.5% (k=2)
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ES3DV3- SN:3225

Dynamic Range f(SAR}c.q)
(TEM cell , f = 900 MHz)

January 10, 2013

Input Signal [uv]

Error [dB]

compensated

108

1@
SAR [mW/emn3)]
(]
not compensated compensated

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

Certificate No: ES3-3225_Jan13
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ES3DV3-

SN:3225

Conversion Factor Assessment

f =900 MHz, WGLS RS (H_convF)

£ 0

anihend

Deviation

-1.0

-0.8

-0.8

January 10, 2013

f= 1810 MHz, WGLS R22 (H_convF)

- b
an w0 oz i

mraE

Error (¢, 8), f = 900 MHz

e T

20 1 £
2 i

|
arivifins

Deviation from Isotropy in Liquid

medrivd

-0.4a D2

00 02 04

0.6

08 1.0

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

Certificale No: E§3-3225_Jan13
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3225

Other Probe Parameters

[Sensor Arrangement Triangular |
Connector Angle (%) BCEY
| Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode B o disabled
Probe Overall Length 337 mm |
[ Probe Body Diameter 10 mm
Tip Length 10 mm |
Tip Diameter - 4 mm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor Y Calibration Point 2 mm
| Probe Tip to Sensor Z Calibration Point 2mm

Recommended Measurement Distance from Surface

3 mm

Certificate No: ES3-3225_Jan13
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Andrew Becker July 02 —August 15, 2013 | RTS-6046-1308-34 Rev 2 L6ARFY110LW |2503A-RFY110LW
Calibration Laboratory of P Schweizerischer Kalibriordinnst
Schmid & Partner SN 2 Borvice sulsss ddislonnage
Engineering AG s Servizio svizzers di faratura
Zoughaussiratse 43, 8004 Zurich, Switzeriand Qﬂﬁ:ﬁf S Bwrinp Calibration Bervios
Ateredind by the Swits Actreddalion Sanace [SAS) Acoreditation Ho.: SCS 108
The Swiss Accreditation Service [s one of the signatories 1o the EA
Multilsteral Agreement for the recognilion of calibration cenificates
Client F!TS{HH Testing Elnll_ni_.] M B e T Cartihcate No: EI_,':“.-HI-_LJl_n'I&

CALIBRATION CERTIFICATE

Ot EX3DV4 - SN:3548

Calibration procadure(s) QA CAL-D1.v8, QA CAL-14.v3, QA CAL-23.v4, QA CAL-25.v4
Calibeation procedure for dosimetric E-field probes
Calibration date: January 15, 2013

This calltration canificala documants the ITecaabdity 10 natonal standancs, which Mmales tha physcsl wilth of moasuraments (51)
The measurements and he unceianties with confdence probabity sre gven an e following pages and are pan of fw cenlificats.

All calibrations have boen conducted i the dosed eborstory facilty: envinonmen lempersiune (22 + 3)°C and Sumidity < TO%.

Caliteation Equipmant used (MATE crlical fior calbeation]

[ PromarySisndarss _ |ID Cal Dule (ConficweNo) | Scheduled Callbrabion
| Power meter E44136 | cBa12eaET4 23-Mar-12 (No. 217-01508) | Agr-13
| Prweer paneor E44 134 M4 1408087 20-Mar-12 (No. 217-01508) | Apr-13
| Raference 3 dB Anenustor SN 33054 {3c) E7-Mar-12 (Mo, 217-0953) | Apr-13
Felerence 20 dB Allenustor | SN S5086 (208) FrMar12 (No. 21700829) | Apnd
| Rference 30 0B Atienustor SN 55128 {308 | #F-Mar-12 (No. 217-01532) Apr-13
Faberence Probe ESI0NVZ SN 3013 28-Dpc-12 (Mo E53-3013_Deci ) Dec-t3
DAES Sk GED 20-Jun-12 [Mo. DAE4-650_Jun12) Jun-13
| Secondary Standards [ ¥} Cheack Dt (n house) | Scheduied Chack
| &F generator HP BE4EC LS 3542001700 A-Aug- 98 (in houss check Apd-11} | In howse chack: Apr-13
uTnhuuk Anahyzer HP BISS_E | l_IS!FmE 1E-D.':L-I_'_.'I_1 {ln PoLse chach Od-17) l In housa chmck; Oc-13 .
| Beme FusncAion Signature
| Calibeated by Jetdnkasias . Lsbomtory Yechaiclen F { (o
% : SRR S i

Ps——r—— Kals Pokowic i “Yocticel Managar o {; ‘C;’ sHr
1] % & £ ny AL o e - o
e A T S B e P e g - i

|ssased: Jamuary 15, 2073

| This callbration cectificste shall il be reproduced sacapt in full eilhoud witien approval of the lsborstony
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RTS-6046-1308-34 Rev 2

FCC ID:
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Calibration Laboratory of

Schwpizedisches Kalibrisrdiens

Schmid & Partner
Enginearing AG

Zoughausstrasses 43, B0 Funich, Switsariand

Accredilad iy 1he Swiss Acoredilaton Semvice (SAS]

Eervice sulssa Sémlonnage
Servizlo svizzene di teraturs
LCwasa Calbvnlion Seracs

accreditation No.: SCS 108

The Swiks Accredstalion Service is one of the signatories 1o the EA
fMultilatersl Agresment for the recognilion of calibraion cerificates

Glossary:
T5L
NORMx.y.2
ComeF

tigsue simulating liguid

sensitivity in free space

sensitivity in TSL f NORMz.y z

diode compression point

arest factor [ 1duty_cycle) of the RF signal

redulation depandent insanTation parameters

«p rofation around proba axis

# rotatien around an axis thal is in the plane normal 1o probe axts (al messurement center),
i 8 =10is normal to probe axis

Calibration is Performed According to the Following Standards:

a) [EEE Sid 1528-2003, "|EEE Recommended Practice for Determaning the Poak Spatal-Averaged Specific
Abzarplion Rate (SAR) im the Human Head from Wirsless Communications Devices: Measuremsant
Tachnigquas”, Decembar 2003

b} IEC §220%1, “Procedure o messure the Spacific Absorption Rate (SAR) for hand-held devices used in close
prooimity 1o the aar (frequency range of 300 MHz to 3 GHz)", February 2006

Mathods Applied and Interpretation of Parameters:

=  NORMx.y z: Assessed for E-field polarization & = 0 (f < 900 MHz i TEM-cell; f > 1800 MHz: R2Z2 waveguide).
MORMx,y,z are only intermadiate vakes, i.e., the uncertainties of NORMsx,y.z doas nol affect the E”-field
uncartamty inside T5L (sea below Comvi).

& NORMNx .2 = NORME .2 * frequency _response (se8 Fraquancy Rasponss Chant), This linearizabion |s
implemented in DASY4 software versions Btar han 4.2, The uncertainty of the freguancy response is inchudse
in tha stated uncenainty of Com®

DCPxy.z: DCP are numerical inganization parameters assessed based on the data of power sweep with CW
signal [no uncertainty required). DCP does not depend an frequency nor media.

« PAR:PAR is the Peak o Average Ratio that is not calibrated buf determined basad on the signal

characlisfistics

*  Axyr Bxyz Cxyz Dey2 VEx 2 A B C, O are numaerncal Brearization parametars assessad basead on
e data of power sweap for specific moduation signal. The parametars do nol depend on Treguency nar
media. VR ks the maximum calibration range expressed in RMS voltage across the diode

» ConvF and Boundary Effect Pavamneters: Assessed in flat phantom using E-field (or Temperature Transfes
Standand for T 5 800 MHz) and inside waveguide using analylical feld distributions based on power
measuremeants far f > 00 MHz. The same selups are used for assessment of the paramelers applied for
bourdary compansation (alpha, depth) of which typical uncertainty values ane given. Thesa paramelers are
used in DASY4 software o Improve probe accuracy close 10 the boundary, The sensillvity in TSL comesponda
o NORMY, .2 * ConvF whereby Ihe uncenainty comesponds to that given for Comd. A frequency dependent
ConvF B used in DASY version 4.4 and higher which aliows exlending the validity from + 50 MHz 10 £ 100

MHz

=  Sphencal isofropy (30 desiation from isofropy): n e feld of low gradients realized using a flatl phantom
exposed by & paich antenna,

* Sansor Ofser The sansor offsel comasponds to the offsel of vinual measuremeant center from the probe tip
{on probe axis). Mo toleranes required.

Cenificate Mo: EX3-3548_Janid
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Probe EX3DV4

SN:3548

Manufactured:  November 16, 2004
Calibrated: January 15, 2013

Calibrated for DASY/EASY Systems

[Mote: non-compatibha with DASY2 syataml)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3548

Basic Calibration Parameters

- Satmor X Bensor ¥ SonsorZ | Une [k=32)
MNorm {p"u".'l_'lu’.l‘mﬂi' i __U.}E_ ) 044 | 043 + 1CI.__‘I__ 'Jt.
OGP (mv]" 103.2 86 0 BE.7

Modulation Calibration Parameters

) [ Communication System Name A "B | ¢ o T w | un
| | a8 lm»’..u! L ae | mv (k=2)
o oW x| o0 06 | 10 | 000 | 1813 | 33%
_ B T T TN A L 1
I =l ew feo Tae T TERE [

The IEPDI‘[HH uncertainty of measurement is staled as the S.[ﬂr'.‘.‘dﬂr.d uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probabllity of approximately 95%.

* The uncedanties of Momil Y2 6o nol sfact the E™-feld uncetalnty insde TSL s60 Pages 5 and §)

¥ pyrnarical linaacizaton parsmeter unoartmnty ot reguined

" Uincertainty & determingd uing e mas devsation rom Inear response spphing rectangulsr distribution and is exprassed for the squars of the
fiald vakse
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Calibration Parameter Determined in Head Tissue Simulating Media

| Relative | Conductivity | | E [ Depth Unct.
A {pinz)© | Permittivity” | (Sfm)" ComFX | ConvFY | ComFZ | Alpha | {mm) |  (k=2)
- 2800 39.0 1.96 7.15 7.15 745 | 047 | 085 | £120%
| 5200 6.0 | 4,65 513 513 5.13 I (.40 1.80 * 131 %
5500 356 | 4586 479 479 479 | D40 | 180 | £131%
_SE00 ____353_1'5?? A8 4.61 | _4.61 045 | 180 | £131% |

L Frequency wabdity of + 00 Kbz oney spples for DASY wi 4 and higher [see Page 2}, alss ¢ is restriclad to £ 50 MHz. The sncefpinty is the RES
of tha Comd uncertainty @ calibrision fmgquancy and the uncarainty for the indicated Feguancy band.

" AL frequencies bedow 3 GHz, tha validity of teswee paramesens {s and o) can bemalaxed bo 2 108 if Bqud compansetion formua is applied o
meesured SR valuas. Al frequencies sbove 3 GHz, the vaidily of lissue parsmalars ix and 6} is resirichad fo £ 5%, The uncerfitky is the BSE of
e Cone unparainty for indicated {anged e paramelers
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3548

Calibration Parameter Determined in Body Tissue Simulating Media

! Relative Conductivity | " Depth | Unct
f(MHZ)C | Pormittivity” {Sim)" ConvF X | ConvFY | ConvFZ | Alpha | (mm) |  (k=2)
2600 | 825 2.1 708 | 7.08 708 | 080 | 050 | :120%
5200 490 5.30 468 | 468 | 468 | 052 | 190 | £131% |
I 5500 485 565 415 | 415 I 415 | 052 | 190 | #131%
| 5800 8.2 6.00 4,19 419 | 415 | 060 | 190 | +131%

“ Frequency validity of £ 900 MHz orly spples for DASY wd 4 and higher (see Page 2). el i i restricled to = 50 MHz. The uncarsrty is the R3S

ofthe ConyF uncertainty # calibrion frequency and the uncestainty for the indicsted freguency band
A Eaquencies beow 3 GHE, the valliBty o ssgs peramebans (v and o] Gan be ralased (o= 105 F Sogusd oo pens ton formuka s appied 10

messured SAR valeas, Al Fequencies ehove 3 GHz, the velcty of Tissue paramaters (¢ and s} is restricied 1o £ 5%, The unceraingy is the RSS of

Iy ComyF unconmrty for mdicaing (srget issus Darmmeba s

Cenificate Mo: EX3-3548_Jan13

Page &of 11

This report shall NOT be reproduced except in full without the written consent of RTS
Copyright 2005-2013, RTS, a division of BlackBerry Limited




Document

Report Rev 2

Appendix D for the BlackBerry® Smartphone Model RFY111LW SAR

Page

19(49)

Author Data
Andrew Becker

Dates of Test

July 02 —August 15, 2013

Test Report No

RTS-6046-1308-34 Rev 2

FCC ID:

L6ARFY110LW

Ic
2503A-RFY110LW

EX30W 4 Sh:3548

sponse (normalized)

rrequency re

January 15, 2013

Frequency Response of E-Field

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

0 500 100

2l

1500 2000
f [MHz]

:
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2000

Uncertainty of Frequency Response of E-field: = 6 3% (k=2)
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Uncertainty of Axial sotropy Assessment: £0.5% (k=2)

Caortificaty Mo, EX3-3548 Jan13 Page & of 11

This report shall NOT be reproduced except in full without the written consent of RTS

Copyright 2005-2013, RTS, a division of BlackBerry Limited




Page

!— ' Document
575 Tésﬂng Appendix D for the BlackBerry® Smartphone Model RFY111LW SAR | 21(49)

FZZaWl Services | ReportRev 2

Author Data Dates of Test Test Report No

Andrew Becker July 02 —August 15, 2013 | RTS-6046-1308-34 Rev 2

FCC ID:

Ic
L6ARFY110LW |2503A-RFY110LW

EX30VE- Sh:3548

Dynamic Range f(SAR;caq)
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gnal [uv]

=1

It

10 1a
SAR [mvViem:]

not compensated compensated

January 15, 2013

3
B
i
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SAR [mWicmd) o
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Uncertainty of Linearity Assessment! & 0.6% (k=2)
Carificate Ne: EX3-3548_Jantd Page 9 of 11

This report shall NOT be reproduced except in full without the written consent of RTS

Copyright 2005-2013, RTS, a division of BlackBerry Limited




Document

Author Data
Andrew Becker

Dates of Test

= Page
5;’ T I Appendix D for the BlackBerry® Smartphone Model RFY111LW SAR
= * | Report Rev 2
2224l Services™ | Rep

Test Report No

22(49)

FCC ID:

July 02 —August 15, 2013

RTS-6046-1308-34 Rev 2

Ic
L6ARFY110LW |2503A-RFY110LW

EX30V4- SN:I548

EaR [WEa ity
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Conversion Factor Assessment

f= 2600 MHz WGLS RZZ (H_comf)

19
rromi]

FE

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

e
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Uncertainty of Spherical Isotropy Assessmant: £ 2.6% (k=2)
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EX3DV4 - SN 1548

January 15, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3548
Other Probe Parameters
Sensor Aranganmant o i T ~ Trianguier |
{ Connector Angle (%) o 725
| Mechanical Surface Detection Mode . o " enabled
[Optical Surface Detection Made D disabled
Probe Owverall Length 337 mm
[ Probe Body Diameter 10 mm
o Loralh S S e T
Tip Diameter o o 25 mm
[ Probe Tip to Sensor X Cakoration Point 1 mm
Probe Tip to Sensor Y Cabbraton Point 1 rm
| Probe Tip to Sensor Z Calibration Point Tmm |
;'ﬁ'ﬁm'ﬂeasument Distance from Surface 2 mm |
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)

T rve

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swisgs Calibration Service

Accreditation No.. SCS 108

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

Client RTS (RIM Testing Services)

Certificate No: DB835V2-446 Jan13

[CALIBRATION CERTIFICATE

Object

| Calibration procedure(s) QA CAL-05.v9

Calibration date: January 07,2013

Calibration Equipment used (MATE critical for calibration)

D835V2 - SN: 446

Calibration procedure for dipole validation kits above 700 MHz

This calibration cerificate documenis the traceability to naticnal standards, which realize the physical units of measurements (St).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environmant temperature {22 = 3)°C and humidity < 70%.

Primary Standards D # Cal Date (Centificate No.) Scheduled Calibration
Power meter EPM-442A GB3T480704 01-Mov-12 (No. 217-01640) Oct-13
Power sensor HP 8481A USa7292783 01-Nov-12 (No., 217-01640) Oct-13
Reference 20 dB Attenuator SN: 5058 (20K) 27-Mar-12 (No. 217-01530) Apr13
Type-M mismatch combination SN: 5047.3 / 06327 27-Mar-12 (No. 217-01533) Apr-13
Reference Probe ES3DV3 SN: 3205 28-Dec-12 (No. £83-3205_Dec12) Dec-13
DAE4 SN: 601 27-Jun-12 (No. DAE4-601_Jun12) Jun-13
Secondary Standards 10 # Check Date {in house) Scheduled Check
Power sensor HP 8481A MY41092317 18-0ci-02 (in house check Oct-11) In house check: Oct-13
RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-11) In house check: Oct-13
Metwork Analyzer HP B753E US37390585 54206 18-0Oct1-01 (in house check Oct-12) In house chack: Oct-13
| Name Function Signalure
| Calibrated by: Leif Klysner Laboratory Technician e :
i L’@V“"'
i
Approved by: Katja Pokovic ~Technical Manager

Certificate No: DB35V2-446_Jan13
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Calibration Laboratory of S,

-~ : Schweizerischer Kalibrierdienst

Schmid & Partner j\?ﬁ\\“:‘///uggg g Service suisse d'étalonnage
Engineering AG S Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland fxf,_!ﬁ::‘\ 5 S swiss Calibration Service

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

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

Multilateral Ag for the gnition of calibration certificates

Glossary:

TSL tissue simulating liguid

ConvF sensitivity in TSL/ NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to 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.

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

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

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

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

e 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.

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%.

Ceriificate No: DB35V2-446_Jan13 Page20f 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5284
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 0.90 mho/m
Measured Head TSL parameters (22.0 £0.2) °C 42.0+6% 0.92 mho/m =6 %
Head TSL temperature change during test <0.5°C s
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.38 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

9.38 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.55 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

6.13 W/kg £ 16.5 % (k=2)

Certificate No: D835V2-446_Jan13
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5010-65(0

Return Loss -23.7dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.385 ns

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

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

second arm of the dipole. The antenna is therefore short-circuited for DC-gignals. On some of the dipoles, small end caps

are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

October 24, 2001

Certificate No: DB35V2-446_Jan13
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DASY5 Validation Report for Head TSL

Date: 07.01.2013

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 446

Communication System: CW; Frequency: 835 MHz

Medium parameters used: =835 MHz; 6 =0.92 S/m; &, = 42; p = 1000 kghﬂ"
Phantom section: Flat Section

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

DASY52 Configuration:
«  Probe: ES3DV3 - SN3205; ConvF(6.05, 6.05, 6.05); Calibrated: 28.12.2012;
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 27.06.2012
¢ Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial: 1001
o DASY52 52.8.4(1052); SEMCAD X 14.6.8(7028)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 56.650 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 3.61 Wikg

SAR(1 g) = 2.38 W/kg; SAR(10 g) = 1.55 W/kg

Maximum value of SAR (measured) = 2.79 W/kg

s

0dB =279 Wikg =4.46 dBW/kg

Certificate No: D835V2-446_Jan13 Page 5 of 6
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Impedance Measurement Plot for Head TSL
7 Jan 2643 13:82:22
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Calibration Laboratory of

: SN
Schmid & Partner S
Engineering AG Eppe— iy
Zeughausstrasse 43, 8004 Zurich, Switzerland ’»//;:\‘\_\ s

AN

sl

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

Client RTS (RIM Testing Services)

Accreditation No.: SCS 108

Certificate No: D1900V2-545_Jan13

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

|CALIBRATION CERTIFICATE

Object D1900V2 - SN: 545

Calibration procedure(s) QA CAL-05.v8

Calibration date: January 08, 2013

Calibration procedure for dipole validation kits above 700 MHz

Calibration Equipment used (M&TE crilical for calibration)

This calibration cenificate documents the traceabilily to national standards, which realize the physical units of measurements (51}
The measurements and the uncerainties with confidence probabiiity are given on the following pages and are pan of the cerificale.

All calibrations have baen conducted in the closed labaratary facility: environment temperature (22 + 3)°C and humidity < 70%.

Approved by:

This calibration cerificate shall nol be reproduced except in full withoul written approval of the laboratory.

Katja Pokovic

Technical Manager

Primary Standards D # Cal Date (Cerlificale No.} Scheduled Calibration

Power meter EPM-4424A GB37480704 01-Nov-12 (No. 217-01640} Oct-13

Power sensor HP B4B1A US37292783 01-Nov-12 (No. 217-01640) QOct-13

Reference 20 dB Attenuator SN: 5058 (20k) 27-Mar-12 (No. 217-01530) Apr-13

Type-N mismatch combination SN: 5047.3 / 06327 27-Mar-12 (No. 217-01533) Apr-13

Reference Probe ES30DV3 SN: 3205 28-Dec-12 (No, ES3-3205_Deci12) Dec-13

DAE4 SN: 601 27-Jun-12 (No. DAE4-601_Jumi2) Jun-13

Secondary Standards D # Check Date (in house) Scheduled Check

Power sensor HP B481A MY41092317 18-0ct-02 (in house check Oct-11) In house check: Oct-13

RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-11) In house check: Oct-13

Network Analyzer HP 8753E US37390585 84206 18-0ct-01 (in house chack Oct-12) In house check: Oct-13
Name Function Signature

Galibrated by: Israe El-Naoug Laboratory Technician !

e -
e f?r/(t@é’mq
!

Issued: January 9, 2013

Cartificate No: D1900V2-545_Jan13
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Calibration Laboratory of S,
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Schmid & Partner §I.£" “‘u—u—/HIE—!’_ c Service suisse d'étalonnage
Engineering AG Bt Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 7'/,' ,ff:{{:&:* S swiss Calibration Service
TS
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

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

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

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

®

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

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

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

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

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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.8.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
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 following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters {22.0£0.2) °C 3946 % 1.38 mho/m £+ 6 %
Head TSL temperature change during test <0.5°C -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 10.0 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

40.2 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.26 Wkg

SAR for nominal Head TSL parameters

normalized to 1W

21.1 Wikg = 16.5 % (k=2)

Cerlificate No: D1900V2-545_Jan13
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.0Q2+1.7jQ

Return Loss -34.3 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.198 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard,

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on November 15, 2001
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Andrew Becker

DASY5 Validation Report for Head TSL

Date: 09.01.2013

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 545

Comimunication System: CW; Frequency: 1900 MHz

Medium parameters used: = 1900 MHz; o = 1.38 §/m; g, = 39.4: p = 1000 kg!m"!
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.98, 4.98, 4.98); Calibrated: 28.12.2012;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 27.06.2012

Phantom: Flat Phantom 5.0 (front); Type: QDOO0PS0AA; Serial: 1001
DASYS52 52.8.4(1052);: SEMCAD X 14.6.8(7028)

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

Reference Value = 95.493 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 18.1 Wikg

SAR(I g) = 10 W/kg; SAR(10 g) = 5.26 W/kg

Maximum value of SAR (measured) = 12.2 Wikg

-8.00
12,00

= -16.00

<20.00

0 dB = 12.2 W/kg = 10.86 dBW/kg
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Impedance Measurement Plot for Head TSL
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Andrew Becker July 02 —August 15, 2013 | RTS-6046-1308-34 Rev 2 L6ARFY110LW [2503A-RFY110LW
Calibration Laboratory of S, Schweizerischer Kalibrierdienst
Schmid & Partner ﬁ Ser:::::mie d'mfm::;g:
Engineering AG et Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % =y _\\“" Swiss Calibration Service

TR

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

Accreditation No.. SCS 108

client W M Tes Certificats No: D2450V2-747_Nov11
[CALIBRATION CE |
Object D2450V2 - SN: 747 S |
Calibration procedure(s) mm%@ ;

Calibration date:

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

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 £ 3)°C and humidity < 70%.

i Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Centificate No.) Scheduled Calib
Power meter EPM-442A GB37480704 05-Oct-11 (No. 217-01451) Qct-12

Power sensor HP B4B1A us3va2gz783 05-Oct-11 (No. 217-01451) Oct-12

Reference 20 dB Attenuator SN: 5086 (20g) 29-Mar-11 (No. 217-01368) Apr-12

Type-N mismatch combination SN: 5047.2 / 068327 29-Mar-11 (No. 217-01371) Apr-12

Reference Probe ES3DV3 SN: 3205 29-Apr-11 (No. ES3-3205_Apr11) Apr-12

DAE4 SN: 601 04-Jul-11 (No. DAE4-601_Jul11) Jul-12

Secondary Standard 1D# Check Date (in house) Scheduled Check
Power sensor HP B4B1A MY41092317 18-0¢t-02 (in house check Oct-11) In house check: Oct-13
RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-11) In house check: Oct-13
Network Analyzer HP B753E US37390585 54206 18-Oct-01 (in house check Oct-11) In house check: Oct-12

Name
Calibrated by: @l
Approved by:
Issued: November 9, 2011
This calibration certificate shall not be rep d except in full without written approval of the laboratory.
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Andrew Becker

Dates of Test Test Report No FCC ID:

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

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

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

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

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

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

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

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS vs52.6.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
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 following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Measured Head TSL parameters {(22.0+0.2)°C 377+6% 1.84 mho/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 parameters normalized to 1W 54.1 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.39mW /g
SAR for nominal Head TSL parameters normalized to 1W 25.3 mW /g = 16.5 % (k=2)

Cerlificate No: D2450V2-747_Novi11
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5250Q+13jQ |

Return Loss -31.2dB I

General Antenna Parameters and Design

Electrical Delay (one direction) 1.161 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 01, 2003
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DASYS5 Validation Report for Head TSL

Date: 09.11.2011

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

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; ¢ = 1.84 mho/m; £, = 37.7; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.45, 4.45, 4.45); Calibrated: 29.04.2011
s Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 04.07.2011
« Phantom: Flat Phantom 5.0 (front); Type: QDO00OPS0AA; Serial: 1001
o DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 102.1 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 28.853 W/kg

SAR(1 g) = 13.8 mW/g; SAR(10 g) = 6.39 mW/g
Maximum value of SAR (measured) = 17.782 mW/g

-10.00
15.00

-25.00

0dB = 17.780mW/g
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of A, Schwelzerlscher Kallbrlerdienst

Schmid & Partner iﬁ =t Service sulsse détalonnage
Engineering AG = Servizio svizzero di laralurs

Zeughnusstrassa 43 BO04 Turich, Switzeriand %ﬁf Swins Callbration Service

£

Accredited by the Swiss Accreditation Serice (SAS) Accreditation No.: SCS 108

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

Multllateral Agr for the gnition of colibration cartificates

chent  ATS (RIM Testing Services) Certticate No: DSGHZV2-1033_Nov11

CALIBRATION CERTIFICATE

Object D5GHZV2 - SN: 1033

‘ Calibration procedure(s) QA CAL-22 v1 A

Calibrakion date; Novamber 15, 2011

This calibation parificets doourvarmhe Sus frasue i i nailoos| stensdanie, ghiok realis the phesinel i lie of ssaas) revuents 1)),

Thi MBaS.FSMEts BN M uncaraintes wim confioence prabability 878 JIven on e fallowing peges and ane pan of thi centoia
Al calibrations have besn conductad in e cosed aboratory {acility: emvironment temperature (22 + 3)°C and humidity < 70

Calibramon Equiprant used (MATE crncal lor calibranon)

| Primary Standards iDe _ Cal Dase [Carvlicate MNo.) N Sehaduled Casbration
P moter EPM-4424 GRITAA0T04 060et-11 {No. 217-01481) Oct-12
P gensor HP B4R A USI7292783 06-0et-11 (Mo, 217-01451) Oes- 12
Relarence 20008 Allensaion SN S086 (20g) 28-Mar-11 (No. 217-01 368} Apr=12
Type-N mismatch comiinaton SN SOMT20DEZET  29-Mar-11 (Mo 2170371 Apr-12
Ratgrance Proba EXIDV4 SN 2503 (Rt-Mar-11 (Mo, EX3-3503_Mar1 1} Mar-12
DAE4 SN 801 Od-Jut-11 (Mo, DAES-S01_Jul11) Julk-12
Secondary Standards iD# Check Date {in houss) Scheduied Check
imumuPMMA MY41092531T 1840202 {in house check Oc-11) 0 house check: Oat-13
FF genarator AAS SMT-08 100008 04-Aug-99 (IR Powss dhck Oc-11) n housé chisch: Oal-13
Mabwork Anshyzer HP BTS3E USI?TINSES 54208 18-0ct-01 {in house check Oct-11) In house check: Ocl-12
Py Function Signhitune
Caibvaled by: Dimee iav - Lisboraory Tachnician 0 ‘QE .

Agproved by Kt Pokovie Tochrical Manager r"':é::? ,-("Ef

Issued: Nowembar 16, 20117
This calibeation cartificate shall not be reproduced excent in full without written appeoval of the labormiory
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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) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity 1o 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:

Centificate No: D5GHZV2-1033_Novil Page 2 ol B

Measurement Conditions; Further details are available from the Validation Report at the end
of the certificate. All figures slated 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 balow the center marking of the flat phantom section, with the arms onented
paraliel to the body axis.

Feed Point Impedance and Retum 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 Retum Loss ensures low
reflected power. No uncertainty required.

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

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

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

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
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Measurement Conditions
DASY configuration, as far as nol given on page 1. )
DASY Verslon DASYS V5262
Extrapolation Advanced Extrapolation
Phantam Moouiar Flat Phantomn V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Gradad Ralio = 1.4 (£ direction)
5200 MHz + 1 MHz
Frequency 5500 MHz = 1 MHz
5800 MHz + 1 MHz
Head TSL parameters at 5200 MHz
Thie foliowing parametars and calculations wera appied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 36.0 4.66 mho/m
Measured Head TSL parameters 220202)"C MEa6% 4 48 mho/m & 8 %
Head TSL temperature change during test <05*C -
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 MW input powar _ BiemW/g
SAR for nominal Head TSL parameters normalized o 1W B0.8 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm® (10 ) of Head TSL condition
SAR maasured 100 MW input powes 233mW /g
SAR for nominal Head TSL paramelers nanmaklized o 1W 23.0 mW /g = 16.5 % (k=2)
Head TSL parameters at 5500 MHz
The lollowing parameters and calculalions wete applied.
I i Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 358 4,96 mhom
Measured Hu_d_‘lSL parameters (22.0£0.2) °C 3M.226% 475 mha'm & & %
Head TSL temperature change during test | <05°C -
SAR result with Head TSL at 5500 MHz
H_!fll m.glod__u:r 1em” {1 g) of Head TSL Condition
SAR maasured 100 MW input power AB2 mW /g
SAR for nominal Head TSL parameters normalized to 1W 7.3 mW /g = 17.0 % (k=2)
"samr averaged over 10 cm® EE}.} of Head TSL condition
SAR magsured 100 MW input power 250mW /g
SAR lor nominal Head TSL parameters normalized to 1W 247 mW /g £ 16.5 % (k=2)
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Head TSL parameters at 5800 MHz
The lollowing paramaters and calculabons were applied
Tamparature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 353 5.27 mhoim
 Measured Head TSL parameters (220202)°C A3.726% | 5.03 mho'm =6 %
Head TSL temperature change during test =05*C _ [
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.03mW /g
SAR for nominal Head TSL paramelers normalized 1o 1W THA mW / g & 17.0 % (k=2)
immmgldenm‘ﬂﬂg}oiMTSL condticn
SAR maasuned ) o 100 MW input power ) 228mW g
SAR for nominal Head T5L paramelers nomialized to 1W 225 mW /g 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL at 5200 MHz
Impeganca, transiormed 10 feed point . 2_1_1 Q-87K
Ratum Loss -21.2dB
Antenna Parameters with Head TSL at 5500 MHz
impedance, transiormad 1o feed point 5230-27H
Retum Loss -25.2dB
Antenna Parameters with Head TSL at 5800 MHz
Impedanca, transformed to feaed pdint S6T0N-43H
.im“ Loss -226dB
General Antenna Parameters and Design
| Erectrical Delay (one direction) | 1,202 ns

A
)

g
g
&
g
5
E.
£
B
3
g

The dipola is made of standard seminigid coaxial cabla. The cantar conductor of the feading line is directly connacted 1o tha
second arm of the dipole. The antenna is therelore shori-circuited for DC-signals

Mo excessive force must be applied to the dipole arms, because they might band or the soldered connections near the

feadpoint may ba damaged.

Additional EUT Data
Manutacturad by SPEAG o
Manuiactured on July 09, 2004
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DASYS Validation Report for Head TSL
Date: 15.11.2001

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

Communication System: CW: Frequency: 5200 MHz. Frequency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: = 5200 MHz; o = 4.46 mho/m; & = 34.6; p = 1000 kg/m® , Medium parameters
used: = 5500 MHz; o = 4,75 mho/m; £, = 34.2; p = 100 lgﬂ'ln' , Medium parameters used: [ = 5800 MHz;
o = 5.03 mho/m; &, = 33.7; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASY S (IEEETEC/ANSI C63,19-2007)

DASY52 Configuration:

«  Probe: EX3ADV4 - SN3503;, ConvF(5.41, 541, 541), ConvFi4.91,4.91,4.91), ConvF4.81, 481,
4.81); Calibrated: 04.03.2011

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

« Electronics: DAE4 Sn6l1; Calibrated: 04.07.2011

» Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001
+ DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7 W Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.395 Vim: Power Drift = 0.07 dB

Peak SAR (extrapolated) = 30,134 Wikg

SAR(1 g) = 8.16 mW/g; SAR(10 g) = 233 mW/g

Maximum value of SAR (mcasured) = 18.725 mW/g

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.819 Vim: Power Drift = (.03 dB

Peak SAR (extrapolated) = 35.056 Wikg

SAR(] gi = 8.82 mW/g; SAR(10 g) = L5 mWig

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

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

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

Peak SAR (extrapolated) = 33,743 Wikg

SAR(I g) = 8.03 mW/g; SAR(10 g) = 228 mW/g

Maximum value of SAR (measured) = 19.463 mWig
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0 dB = 19.460mW/g
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Impedance Measurement Plot for Head TSL
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