B

Testng

Document

Appendix D for the BlackBerry® Smartphone Model RGB141L W SAR

SEWICES Report Rev 2

Page

1(53)

Author Data
Andrew Becker

Dates of Test

June 11 — August 16,2013

Test Report No

RTS-6046-1308-39
Rev 2

FCC ID:

L6ARGB140LW

APPENDIX D: PROBE & DIPOLE CALIBRATION DATA

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

—-— U Page
Pg‘a”i% Appendix D for the BlackBerry® Smartphone Model RGB141LW SAR | 2(53)
y :.,:5‘ " Report Rev 2
Author Data Dates of Test Test Report No FCC ID: IC
Andrew Becker June 11 - August 16,2013 RTS-6046-1308-39 | LBARGB140LW

Rev 2

Calibration Laboratory of
Schimid & Pariner

Engineering AG
Deogheussirases 43, 3004 Zurch, Swimerand

A by o S Service [BAS] Accreditation Mo.: SCS 108
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Mustilmieral Agr for the \ion of calibrati h
cient  RTS (RIM Testing Services) Cartiicate No: ES3-3225_Jan13
CALIBRATION CERTIFICATE
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Callbration Laboratory of ﬂ*f;*_'.;-_;_"',w_.,;_ g Schweiterischer Kalibrierdionst

Schmid & Partner A o Service suisse dtaluenage
Engineering AG =3 g Weniric i o tursters

Zeughaussirases 43, 8004 Turich, Swikenand .—':4";:’_"\:#;; Swiss Calibration Service

Brreblind by thes Swits Acrdtalion Servics (A% Accredastion et SCE 108

The Swiss Azcreditstion Ssndice is one of tha signaiorios 1o tha EA

Myliilateral Age Tar tha grition al calibration cetiflicalon

Glossary:

THL Bt Simudating hicuid

MORNY.Y.2 Eangilialy in fred Epace

ConvF sensitivity in TSL / NORMz,y.x

DCF dittn BOMmprestion pomnt

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

ABCD miodulation dependant linearization parameters

Polarizalion o 1p rtalion ancund probe asis

Polarization & & rotation arcund an axis that is in the plane normal 1o probe axis (@l measurement cender),

e, & =0 i normal to probe ads

Calibration iz Parformad According to the Fellowing Standards:
a) |EEE S 1528-2003, “IEEE Recommonded Practice for Determining the Feak Spatial-Averaged Specific

Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques®, Decamber 2003

by IEC G2300-1, Procedure o moeasura the Specific Abscrpiion Rale (SAR) for hand-held devices vsed in close

preatimiy 1o 1he ear (frequency rangs of 300 MHz to 3 GHz)", February 2005

H:ﬂmdl Applied and Interpretation of Parameters:

NORMsz,y, 7 Assessad for E-fisld palarization & = 0 (f £ 000 MHz in TEM-cell, > 1800 MHz: R22 m'-lm]
NORM, y.2 are only intermediate values, &, the uncenainties of NORMs,y.Z does not affect the E™fekd
uncertainty inside T5L (see below ConvF)

NORM{Dxy. L = NORM: .1 * frequency_respons® (see Freguency Response Chart). Tihis insanzation is
implemienied in DASY4 software versions later than 4.2, The uncedainly of the Ireguency feSponge B included
In the stated uncerminty of ComF.

DCPx .2 DCP arg nuniencal ineanzaton paramalars atsessed based on thi data of pOwer EwssD with CW
sipnal (o uncartainty required), DGP does not depand on frequency nor media.

BAR: PAR is the Peak fo Average Ratio that is not calibrated b determined based on the signal
charactaristics

Axy.z: Bey.r: Cxpz Dwye VRxy.z: A B, C. D are mamencal linganzabon paramelens assessed based on
the data of power sweep for specific modulation signal, The parameters do nol depend on freequency nos
rradia, VR % e manemum cabbeation rangs sxprésisd in RMS voltage across th dicds

ConvF and Boundary Effect Paramoters: Assessed in flat phantam using E-field {or Temparatune Tranafer
Standard for 1 5 B00 MHz) and inside wirveguide using analytical skl disiribulons Daséd on powen
measurements for | > 800 MHz. The same setups are used for assessment of he paramelers applied for
boundary compensation {alpha, depth) of which typical uncerainty values are given. These paramelers are
e in DASYY softwane lo improve probe accuracy close o the boundary, The sensitivity in TSL comesponds
1n NORMx,y.z * ConvF whereby the uncertainty correspands to thal ghven for ConvF, A Trequency dependent
ConvF i used in DASY version 4.4 and higher which aliows exiending the validity from 2 50 MHz to 2 100
MHz

Sphevcal isedropy (30 dewisbion frov iotropy): in a fald of ldw gradiants reakasd using a flat phantam
exposed by a paich anlenna.,

Sensor Offsel: Tha sensor offsel comesponds 10 the offeet of virtual measunement center frorm the probe tip
{on probe axis). No lolerance required,

Coiicate Mo ESA-2225_Jam1d Page 2of 11
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ESI0V3- 5N;3225 danuary 10, 213

DASY/EASY - Parameters of Probe: ES3DV3 - 5N:3225

Basic Calibration Parameters

| T )
Poam (uWIm)) 12 | 8 1.3 101 %
CCP (mv]" ] T I s
Modulation Calibration Parameters
| (11741 | Commumcalsen Syalem Marms A B & o wR | Ung
| dB dBvV | dB | eV | (keZ)

[7] l:‘:w X 0.0 00 | 10 000 | 1678 27% |
L_ 1 Y 0o g | 1@ 1384 |

= z| oo o0 | 10 | | 159 |

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiphed by the covérage factor k=2, which for a normal distribution cormésponds 1o a covérage
probability of approximately 95%.

* The uncemsntes of homilY 2 0o nod affect the E'-gid uncenmingy inside T5L (ses Pages 5 and )
* Mrmarical Bnearzalion paramsinr URCENIRRG R mouines
. Ulrcamrnhy i Sl wing S ruoe. dirniies iom e imiponin spphyng reclgdar deliblon sid o sogreised Lo thi squene of e

Bl whlue

Cortificale Mo: ES3-3225_Jand3 Paga d of 11
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ES3DW3= SN-AERE

Janiany 10, 2013

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

Calibration Parameter Determined in Head Tissue Simulating Media

[, . | _ Reintve T Conductivity | “Deplh _ Ur:c'l'. |

| fMHz)© | Perminivity’ | {Sim) | ConvF X | ConvF Y | ConvFZ | Alpha | {mm) | (k=)
70 | 419 080 | 656 | 656 | 656 | o4z | 154 | s120% |
000 415 087 | 810 B.19 6,19 D43 | 183 | +120% ,

| 1810 40,0 140 | 535 | 538 | 53 | 083 | 130 | +120% |

| 1850 40.0 140 | 509 | 508 508 | 080 | 123 | +120%

: 2450 302 180 | 465 4,65 465 061 | 163 | £12.0% |
2600 0 196 | 443 | 443 443 0.80 1.33 £120% |

¥ Froquency valisity of = 100 MHz cnly spoies for DASY WA g heghi {868 Pages )L Sk | 8 rednched 16 & B0 MHZ. Tha uncenanty o tha RES
o the Comf uncennty ai Calitn i frpgoncy 8 thi uncarsnty kor thi INGcEed Srequincy Hand

" g ruencie, bolow 3 G H2, e vmidity ol \RS00 PAPRRENM [ 80 5 E0 B8 ARAVRS 18 ¢ 1 f ol COMARAE MR fonTull & npoed b

maascred SAR valyos. A freguencies above 3 GHz, the validily of Ussue narameens (e and o) i e 10 & 5%. The wrcenainty i the RSS of
the Comd uncartainty for indicalod tnrget issun para=nisrs

Codificaly Mo ES3-3525_lanid
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ESION3- SN:0228

Janyany 10, 7093

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

Calibration Parameter Determined in Body Tissue Simulating Media

Huolabve

| Conductvity

_A(MHz)© | Permittivity’ | (Sim)" | ConvFx | ConvEY | ComvFZ | Alph 1:h’:m Fr':f _tmh:le_
[__ 750 T 056 627 627 827 | 048 | 15| 2120%
900 550 1.05 612 | 812 812 | ors | 135 | s120%
1810 _ 533 162 | so4 | so4 | 54 | 057 | 147 | s120%
| 60 | 533 152 | 4 494 494 | o058 | 150 | rizo%
om0 | say 195 435 | 435 435 | 070 | 118 | s120%
2000 | sS85 | 218 s11 | an | an | oer | 0se | s120%

F Fenquency validity of 2 100 Mz gnly apoiies for DASY +41.4 and higher (860 Page &), el d i resinobed 1o £ 50 MHr. The uncarainty is the RSS
ol the Com uncertainty 8 calibralion SEquOhcy Snd e UnoEainty 4o thi indealid Teguency band
Al i bl 3 Gz, the vadelity of (sin Daemmasset (c 50 o) S50 Db b0 83 § 108 A bousd oo o atece formla o appded io

miiciorad SAR valuss. A3 fraguencies above 3 GHz, the valicity of tasue DOMMEon (v nd 1) i resticled 1o £ 5% The Uil = B FAS o
e Comd unceriamnty ol mdcstod langet ISSU0 amTates

Cavilecale Mo: ES3-3235_landl
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ES30W3- BN:3228

Jaruary 10, 2013

Frequency Response of E-Field

Freguency response (normalized)

L] 500

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

L S

1000 1800
f [MHz]

e i

00

Uncertainty of Frequoncy Response of E-field: £ 8.3% [k=Z)

Caitdecala Mo ES3-3325_lanil
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ES3I0VI- SM-I028

My 10, 2013

Receiving Pattern (¢), 3 = 0°

=600 MHz. TEM
g
T

LR

=1800 MHz R22

R R

Uncertainty of Axial lsotropy Assessment: £ 0,5% (k=2)

Cariheata Ma: E53-3225 18413
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Dynamic Range f(SAR}..q)

(TEM cell , f = 900 MHz)

04 e
T
z :
= -
'-rﬁ
E
=]
W %
e T i -
[t
= .
| i
E W
| /
| L
¥
10 4 :
. il
i |
s 10 gl o (=3
SAR [my¥WWocmd]
=]
e e T el | compemsaied
2
1=
EU --.--.-g-_--i-'ljﬂq-l-i.....a--"'
m 'l
Tord 10 '.I.‘ri Qe 102
EAR [m\Wlem3]
| L3
At SOMDaREStes COMBBNS S
Uncartainty of Linearity Assessment:  0.6% (ks2)
Cartificale Ma: ESIEMES_ Iand Pags 9 of 11
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EBIDVI- BN:3225

Jariany 14, #0113

Conversion Factor Assessment

1= 800 MHz WGLS RS (H_com#F) 1= 1810 MH2 WELS RIZ (H_conF)

T

A E = 1 1 @ . % X -
Ll iy
P

PR

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

T

10 -06 -08 -0& 02 00 O0F O4 O& OB 1.0
Uncortainty of Spherical Isotropy Assessmenl: £ 26% (k=2)

Cawblicnba Moo ES3-3225_ lan11 Page 10 al 14
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ESIDVI- BN-303E

Jdanesty 10, 7013

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

Other Probe Parameters
[Bensor Arangement s

Trimngutar |
Connecior Angla [*) T o B3|
Machanical Surface Detocion Mode I enabicd |
Opiical Surface Detoction Mode T deatwd |
m@ur e ~ _“-___3:'3? mm I
Probe Body Diamater A0 mm |
[TipLength - o 10mm |
Tip Diamater —Amm |
Probe Tip % Sensor X Calbralon Painl T I 2 mm
[Probe Tip W Sensor Y Calbrabon Poml - 1 2 ran
[ Probe Tip o Sensor 2 Calibration Paint T 2 rm |
[ Recommended Measurement Distance from Surlace I

Cailicato Mo ES3-3735_ a1l

Page 11 0f 11
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Calibration Laboratory of LTy, Setweizerischer Kalibriordianst
Schmid & Partnar \‘“—"f Service sulsss ddialonnage
Engineering AG T— Servizio svizzzro di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland ;‘:—:: F Bwiss Calibration Service
Hilplla
Aceredind by the Swits Actreddalion Sarace [SAS) Acoreditation Ho.: SCS 108

The Swiss Accreditation Service [s one of the signatories 1o the EA
Multilsteral Agreemend for the recognilion of calibration cenificates

Client HTS{HH Testing ﬁlnll_ni_.] M B e T Carthcate No: EI_;-M_JHH'I&

CALIBRATION CERTIFICATE L A T I

Ol EX3DV4 < Sh:3548

Caliration procadure)s) QA CAL-D1.v8, QA CAL-14.v3, QA CAL-23.vd, QA CAL- 2&v4
mllhmt}on pmmch.nfnrdmmm E-ﬁaid pmbas

Calibration date: January 15, 2013

This calnration cenificals documants thi ineceatity 10 natonal standancs, which rmalos tha PhvySicEl wrils Of Ma1AS LPETYENTS I:5|:|
The measursments and the unceiamties with confdence probabeity sre gven an e following pages and are pan of fw cenlificats.

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

Caliration Equipmant used (MATE criical for calibration)

[PrearyStsndarss  [D Cal Dule (Contfieteo) | Schedulod Callbrabon
| Powezr mater E44158 GBE41 263874 28-Mar-12 (No. 297-015088 | Agr-13
| Fower bansor E4412A MY 41488087 20 Mur-12 (No. 217-01508) [ Agr13
Raference 3 dB Anenustor SM: 33054 {3c) Z7-Mar-12 (Mo 217-0153; L Apr-13
Rabwrence 20 dB Allnuslor SN 55086 (208) B Z-Mpr-12 (No. 217-00529) L Aprd
_th":ﬁl:!: 30 dB Abtlerwsslar Sk 35129 (3081 B Z7-War-12 (Mo 217-0183 Apr-13
Raference Probe ESI0V2 SN: 3013 | #8-Dec-12 (Mo ES3.3013 Dec1?) Dectd
DAES SN GED 20-Jun-12 Mo, DAES-650_Jun12) Jun-13
| Secondary Standards D Chack Date (in houss) | Schedulad Chack
| BF generator HP BE4EC US3542001700 4-A0g-08 {in houss chack Apr-11) | In housn chack: Apr-13
“Thﬁu{k Aniphyzer HP EIES_E | LI_FS-!-'."mE 1E-D.':L{I1 {ln PoLse chach Od-17) i. in house chack; Oc-13 .
| Mame FusncAlon S U .
DL el
E : e ey S e et R

Approved by: Walja Pokovie  Tochnicel Managar et ‘;:; [: o ’-"Cif‘“' ,4: =
1] % & £ T ALl i - - o

|esased: Jamuary 15, 2073

| This callbration cectificste shall il be reproduced sxcapt in fll eilhoud witten approval of The lsborstony

Cerficate No: EX3-35408_Jan13 Poge 1 of 11
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Calibration Laboratory of A, Bchw sizariacher Kallbrish
Schmid & Partner %" = *E'. e eiere ﬂ:-:-u;m
Enginearing AG e Servizlo svizaene di teraburs
Zouighauseirases 43, B4 Zurich, Switoerland "’Fu’ﬁm“ Swias Calibration Serece
“=ly el
Aocdind by 1 Swles Accrodiason Sevice (SA5) Agoreditation Mo.! SCS 108

The Swiss Accreditation Service is one of the signatories 1o the EA
fultilatoral Agreemant for the mcognilion of calilralion cartificales

Glossary:

T3L lissue simulating liguid

MNORM:,y.2 sensitivity in free space

ComF sensitivity in TSL f MORMz,y,2

DCP dipde compression point

CF crest factor [ 1duty_cycle) of the RF signal

ABC.D medulation depandent linsarization parameaters

Polarizaton «p o rotation around proba axis

Polarization 4 & rotation araund an axis that is in the plans normal fo probe &xis (Bl MeRsUement center),

i, 8 =0 is normal to probe axis

Calibration is Performed According to the Following Standards;

a) [IEEE Sid 1528-2003, "|EEE Recommended Pracice for Delermining the Peak Spatal-Averaged Specific
Absorplion Rate (SAR) in the Human Head from Wireless Communications Devices: Measuremant
Techiguas®, Decembear 2003

b) 1EC 6230%-1, “Procedure o measure the Spacific Absorplion Rate (SAR) for hand-held devices used in close
prodimity 1o the sar (frequency range of 300 MHz to 3 GHz)", February 2006

Methods Applied and Interpretation of Parameters:

+ NORMx.y, z: Assessed for E-field polarization & = 0 (f = 900 MHz in TEM-cell; f = 1800 MHz: R22 waveguide).
NORME,y,z are only intermadiate values, Le., the uncertainties of NORMzx,y,z does nol affect the E”-field
uncartamty inside TSL (see below ComviE).

s NORMTx, .7 = NORMY y, 7 * frequency_response (see Frequancy Response Char). This linearization is
implementad in DASY4 software versions latar than 4.2. The uncertainty of the frequency response is includec
in tha stated uncenainty of ConvF.

« DCPxy.z: DCP are numerical inearization parameters assessed based on the data of power sweap with G
signal (no uncertalnty reguired). DCP does not depend on fnegquancy nod media.

= PAR: PAR is the Peak o Average Ralio that is not calbrated but determinad based on the signal
characlenstics

o Axyr Bxyr Cxyr Dryz VRxpr A B C, Dare rumaencal inearization parameters assessad basad on
the data of power swesp for specific moduation signal. The parameters do not depend on freguency nar
media. V7 ks the maximum calibration range expressed in RMS voltage across the diade

= ConvF and Boundery Effect Parameters: Assessed in flat phantom using E-field (or Tempereture Transler
Slandard for [ 5 800 MHz) and inside waveguide using anatyltical held distribubons based on power
measuraments far 1> G800 MHz. The same selups are used for assassment of the paramelers applisd for
bBoundary companeation (alpha, depth) of which typlcal uncertainty values are given. Thesa paramelers arg
used in DASY4 softwara to improve probe accuracy close 1o the boundary. The sensitivity in TSL comes ponds
o NORMy, jx * ConvF whereby The uncetainty comesponds to that given for Comd=. A frequency depandant
ConvF & used in DASY version 4.4 and higher which allows exlending the vabdity from + 50 MHz (o £ 100
MHz.

= Sphancal fsotropy (30 deviation from isatopy): n 8 feld of low gradients realzed wing a flal phantom
exposed by a paich antenna,

= Sengor Offzer: The sensor offsel comespends o the offset of virual measurement center from the probe tip
{on probe axis). No tolerance required.

Cerificate Mo: EX3-3548_Jan13 Page 2ol 11
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Test Report No

RTS-6046-1308-39
Rev 2

FCC ID:

L6ARGB140LW

EX30W4 - SN 3548

Probe

SN:

Manufactured:

Calibrated:

3548

January 15, 2013

EX3DV4

November 16, 2004
January 15, 2013

Calibrated for DASY/EASY Systems

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

Basic Calibration Parameters
~ SensorX | Sensor¥ Sensor Z Une (k=2)
Narm LI 038 I 044 043 +101 &
DCP [my) B ) a2 | g 0 98 7
Mndulatlon Calibration Parameters
wio [ Communication Syslom Mama I A B c | o | WR l une” |
dB | dBvuv LB | mv (k=2)
@ cw X oo a0 10 | 000 ' 181.3 NEES
. . 228, g4 . s T .
[ _.J_E_Lﬂ_u_._ o0 | 10 | [dae |

The reporied unceriainly of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds o a coverage

probabllity of approximately 95%.

" The uncenanties of Memol Y, Z @0 nol afact the E™-feld uncertainty inside TSL (see Pages 5 and B)
¥ Meumnarical linaarizaion paremeies uncanimnby noet recgeired
E Unertaingy @& determined wing Be mae deviation from near resporse applhing rectanguisr distribution snd is sxprassed for the squars of the

fnlct vl

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

Calibration Farameter Determmed in Head Tissue Simulating Media

" Relative 4.3«:!m:tuw;tn.llt'g,I | | | | Depth Unect.
_f(MHz)® | Permittivity " f {8im)" ComvFX | ComvF Y | ComvFZ | Alpha | {mm) |  (k=2)
- 2800 39.0 1.06 7.15 7.5 7.15 047 | D8 | £120%
| 5200 360 | 4868 513 513 513 | 040 | 180 | #13.1%
5500 356 | 4586 479 479 479 | 040 | 180 | £131%
5800 .___._3:’1-3_..___.j..... 527 | 481 4.61 | _4.61 045 § 180 | £131%

I'requp-'n:.'\.- wabdity of + 00 Kbz oney spples for DASY wi.4 and higher [s8e Page #), alss ¢ is restriclad to £ 50 MHz. The sncefpinty is the RES
of tha Comd uncerainty & @libradion fmgquancy and the uncarainby for the indicited fFagquancy band.
P At frequencies bedow 3 GHz, tha valiity of teswe parameders (s and e} can be ralaxed to 2 10% if Equd compansetien 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

- Corificale Mo; EX3-3548_ Jani 3 Paga Sal 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3548

Caiibl_f_aﬁuf:_. Parameter Determined in Body Tissue Simulating Media

1" Relative Conductivity | " Depth | Unct.
f(MHZ)C | Pormittivity” {Shm)" ConvF X | ConvFY | ConvFZ | Alpha | (mm) | (k=2)
2600 | 525 2.18 708 | 708 708 | 080 | 050 | £120%
5200 290 5.30 168 468 468 | 052 | 180 | +131%
i 5500 | 4856 5.65 415 | 415 I 415 | 052 | 190 | #131% |
| ss00 | 482 6.00 4,19 419 | 418 | 060 | 180 | 131%

* Frequency validity of & 900 Mz orly spples for DASY w4 4 and higher (seo Page 2). olse f g restricled to = 50 MHz. The uncersrty is the RES
of the ComnF uncerainty @ calibrmion fregquency and the uncerainty for the indigsed freguency bbnd

] EEquencies Dow 3 GHE, th valliBty o Eses perameban (v and o] Gan be ralasgdd (o= 108 F Sogusd oo pens ston formuka s appied 10
messured SAR valess, Al Fequencies sbave 3 GHZ, the veldty of iissue parameters (¢ and =) is restricied 1o & 5%, The uncenaingy is the RSS of
Iy ComyF unconmnty for mdicaing isrget issus parmmeb s

— Cenficate MNo: EX3.3548_Jan13 Paga f6of 11
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

spohse (normalized)
=
n

10 . ' B T
F
£ g9
& b |
H E I
3 0B
& E
2 I I
LL, 07 . :
06
0s-- N I - S | e T Ll
0 &00 1000 1500 2000 2800 2000
f [MHz}
i #
‘I'Erﬂ. Rz
Uncertainty of Fraquency Response of E-field: £ 6, 3% (k=2)
— Cotificate No; EX3-3588 Jan13 Page T of 11
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Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM =1800 MHz R22
i x
T i E .'H
L [iE] i
& w 8 1] . * L)
Tol S ] 4 Tl x Y
i— B S S — |
g o . s o S
= "-'iv:: el Bl e - 1 ——y s : g R ke s
S
T L1 1 H 1 H . B L S S ' | 1 |
joi l: 0 5 1 i
Rull [ :
||..1|1-_ [ ."‘I:]!._ l'.r!l 3 a5 "-"jl

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

— Caertificate Mo: EX3-3548 Jar Page Bal 11
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EX30a4- SM:3h48 January 15, 2013

Dynamic Range f(SAR;caq)
(TEM cell , f =900 MHz)

104 =

gnal [uv]

=1

It

1 1w 10 1 [ed i

SAR [mWicm3] )
& |
not compensated compensated
2 -

Efror [dB]

2 i . - < T EE— - . o e
02 Tl e 10 -.Ioz 103
SAR [mWWomd) .
] Lo
it Comp-ensate companEaten
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV4- SNII5LE January 15, 2003

Conversion Factor Assessment

f= 2500 MHz WGELS R22 (H_conwF) f = 2600 MHz, IWGLS R22 (M_comv)

BaR [WEa i

9 e K "

" 3 8 n i m -
1 £ [rvess
FL g RLE S

s veesedw

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

e
T
2

A0 08 08 04 =02 00 02 04 OB OB 10
Uncertainty of Spherical Isotropy Assessmant: £ 2.6% (k=2)
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Author Data

Andrew Becker

Dates of Test

June 11 — August 16,2013

Test Report No

RTS-6046-1308-

Rev 2

39

FCC ID: IC

L6ARGB140LW

EX3DV4- SN 548

Jamuary 15, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3548
Other Probe Parameters
Sensor Arangenmant T T Triangulr |
1 Connactor Angle (7] o 725
| Mechanical Surface Detection M-::-de o o o  enabled
Dmmr Suriace Defectian Made o disabled
Probe Owverall Length 337 mm
Probe Body Diameter | 10 mm
e Lo S T
Tip Diameter o ) I | 25 mm
Probe Tip to Sensor X Calbration Poit 1 mm
Probe Tip to Sensor Y Calibraton Poant 1 v
“FT.EE&'T;:' to Sensor Z Calibration Point 1 mm |
| Recommended Measuremen Distance from Surdace “Zmm |

silificate No; EX3-3548_Jan13
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Rev 2
£V
Calibration Laboratory of e Sohwslzarissh I——
Zehmid & Parner = S Sorvico m“q-::m
Engineering AG b C  Sarvizio svizzers di taratura
Eoughiusstiasen 43, B004 Zurich, Switzerand 3"@" S swis Canension Sorvice

Acpredigd by the Swiss Acopaiation Senice (SAS)
The Swiss Accreditalion Service is om of the signalornies

Azeredistion Ne: SCE 108

b b EA

Multilateral Agroament o the Mcsghition of calibration cerificates

cient  RTS (RIM Testing Services)

Cartificate No: DBISV2-446_Jan13

|CALIBRATION CERTIFICATE

Oeghct DBEIEVZ = SN 446

Cali st predichno) QA CAL-05.va

Cralibratgn dabi

January 07, 2013

This calitralcon Thay

ity b

Cafitention Equpma usad [MATE sritizal for ealbeatisng
|
|mn

Calibration pracoedura for dipole validation kits above 700 MHz

dands, which soakze P physacal unds of messsaemnts {51)

M)

28-Dec-12 (Mo, EA3-3205_Dect#)
Fdun=12 (Mo, DAES-GD_Junid)

1800202 fin housa chack Oet-11)

Cel=ALGFEE (i Nousd chdck OCs11)
T8=CocA-0r iy o chack Dot-12)

Laborasorny Teckescian

| Prrimaiy Stasdaids Call Dt [ &

Fl-'mm mvilar EPM-4428 GEYFABOT0E Ot -1 2 N 21 701 6800
Poower sersor HPF B4804 USATHeTEY Ot 12 (Mo, 21T-01640)
Fegtarenen 20 o ATieneangs SN; 5058 (20x) 27-nr-12 (Wo. #1701 530)
Typee-M anbsnibeh evrrdanalsn SN 5047 3 1 DERET 2T-MAAF-1E (Mo 217400 533)
Meadorince Probe ES303 SN 3205
DAE4a | B an
Secondary Stendards  |iDe _ Cmeck Dt (in house)
Pt aanor HP B4E1A | MY A 1002317
HF genorlon MAS SMT-08 100008
Iaweors Anabyioer HP 87538 | USATaadsas 54308

Hara Furction

Culitrabed iy Lol Kohysnaar

Approved by Kaija Pokovic

This cabibmtion cerlificate shall mod bo represduced dncagd i full wilfead wrilin apgeindd of B lbarsion

Tochnical Managar

Candicate Mo DEIEVI-446_Janid

Thit masburamants and Tha Lrcanaintias Wi confidencs probabity Are Jhwan o hi lollowing pages &nd Aré pan of the senicata

All calibradicns huvs B Sonduciod in Tk clodad labsamony ity Srnindrmont BMporatuns (22 = J)°C and huomidiny < 7k

Schaduled Cakbvation

Det-13
Ocl-13
Apr-13
Apd-13
Doo-13
Jarid

Schbuled Chck

In house check: 13
Iy Mg Chapchs O3
Ty Pacmshi ehmiec: Ched-13

Kagrudure
j{}j,i?/‘_ "o
AR

o :.- -Lj: _..-{'_;=__J.;_—-—

ltal Jamzry B, 2003

Page | of &
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Calibration Laboratory of A Sehwalzsriasher Kalibrised
Schmid & Partner %& S Sarden -m::zmmmm
Engineering AG e = C Durvirio avises df s
Zoughaussiraswe 43, 5004 Zurich, Switzeriand %{:ﬁf‘ S swise Calibration Ssrvics
Accradhed by Tha Swigs Acceodintion Service (SAR) Accreditation We.: SCS 108

Tha Swiee Accroditstion Secvion |8 ore of the skgnataries 1o the EA
Multilateral Agreement far the recognition of calibration cerilicaes

Glossarny:

TSL tissue simulating liquid

ConvF sensitivity in TSL f NORM xy,z
MIA naot applicable or not measured

Calibration iz Performed According to the Following Standards:

a)

b}

cl

IEEE Std 1528-2003, "IEEE Recommended Praclice for Delermining the Peak Spatial-
Averaged Specific Absomption Rate (SAR) in the Human Haad from Wirglege
Communications Devices: Measurameant Techniquas”, Decamber 2003

IEC 82209-1, “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

Faderal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagneatic Fields; Additional Information for Evaluating Compliance of Mobile and
Partable Devices with FCC Limits for Human Exposura 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 Condifions: Further details are available trom the Validation Report at the end
of the certificate. All igures stated in the cerificate are valid al the frequency indicated.
Anfenna Paramaters with TSL: The dipale is mounted with the spacer lo position its feed
paoint exactly below the center marking of the flat phantom section, with the arms oriented
parallel te the body axis.

Feed Point Impedance and Ratum Loss: Thesa parameters are measured with the dipale
positioned under the liquid filled phanlom. The impedance stated is fransformed from the
measuremeant at the SMA connector to the feed point. The Return Loss ansures fow
reflected powar. Mo uncartainty requined.

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

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

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

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

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

Cartificate Mo DE3EV2-446_Jan1d Page 2 oA 6
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Rev 2
Measurement Conditions
DASY sysiem configuration, as far as not given on page 1.

DASY Version DASYS V5204
Extrapalation Acvanced Extragolation
Phantam Modular Flat Phantom
Distance Dipote Center - TSL 15 mm wilh Spacer |
2oom Scon Resalution du, dy, dz = & mm
Fraquency B35 MMz + 1 MHz

Head TSL parameaters

Tha lellewing parametoers and calculations worg applied.
Temperature Permittivity Conductivity

Mominal Head TSL paramelers xnoc 415 0,90 mhadim
Measured Head TSL parameters [zzaﬁz:ﬂ:ﬂ_"ﬂ 42026% 092 mhomaG %
Head TEL temperalure change during test < 0.5°C ==

SAR result with Head TSL
SAR averaged aver 1.cm’ (1 g) of Head TSL Condition [
SAR measured 250 MW INpUE power 258 Wikg
SAR for noeninal Haad TSL paramaters normalized to 1W E,S-ﬁ Wikg = 17.0 % [k=2)
SAR averaged over 10 cm” (10 g) of Head TSL candition
SAR maasurad 250 mW inpul powear 3 1.55 Wikg
SAR for nomingl Head TSL paramaters narmlined 10 1% .13 Wikg = 16.5 % (k=3)

Ceilicabe No: DEISV2-446_Jan13
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Appendix

Antenna Parameters with Head TSL

Empedance, branslormed 10 beed poin H0I0-85i0
Relurn Loss =237 dB

General Antenna Parameters and Design

I Ehgctrical Diliy (o direction] I 1,385 g

Aftar londg e ugs with 100W rsdisted poveer, only a elght wanming of the dipole near the leadpoint can bb measued

The dipole ks made of standard semirigid coaxial cable. The center conductor of the ieeding line is direcly connoected t the
Speond wom of B dipole, The anlenna i herelore short-circuited Tor DC-gignals, On some of the dipoles, small and caps
ana added 1o ha Epole ANTE i OMer 10 Mprove matching when loadad acconding 1o the position as explained in he
“Measurement Conditions” paragraph. The SAR data are nol affecied by this change. The overall dipole length is sl
according io the Standard.

Mo oxcessiag loroe must be applied 1o the dipole wms, because they might bond o the soldened connections noar he
feedpaint may be damaged.

Additional EUT Data

Manufaciured by SPEAG
Manulaclured on Odober 24, 2001
Corificaio Mo; DEISVE-445_Jan1d Page 4 of 6
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DASYS Validation Report for Head TSL

Date: 07.01.2013

Test Laboratory: SPEAG, Zunich, Swilzerland
DUT: Dipole 835 MHz; Type: DE3SYI; Serial: DEASYE - 5N: 446

Communication System: CW; Frequeney: K35 MHz

Mesdinm parimeters used: £= 835 MHz: a =092 Sim; & =42; p= 1000 lq._*_."m'l'
Phantom section: Flar Section

Memwsurement Standurd: DASY S (IEEEAEC/ANS] C63.19-2007 )

DASY 52 Conliguration:
«  Probe: ESIDV3 - SN3205; ConvF{A.05, 6.05, 605}, Calibrabed: 2812 2012,
= Scnsor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 SnblL; Calibrated: 27062012
+  Phantom: Flai Phaniom 4.91; Type: QDOKIPAYAA; Senal: 1001

« DASYSZ S2E4(1082); SEMCAD X 14.6.8(7028)

Dipole Calibration for Head Tissue/Fin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0;
Measurement grid: dx=5mm, dv=3mm. dz=3mm

Reference Value = 56.650 Vim: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3,61 Wikg

SAR(L g) = 238 Wikg: SAKR(ID g) = 1.55 Wikg

Maximum value of SAR (measured) = 279 Wikg

0 dB = 2.79 Wikg = 4.46 dBW/kg

Ceilicat Mo DEEISV2-446_Jan13 Page 5ol 6
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Impadance Measurement Plot for Head TSL
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Calibration Laboratory of A
Schmid & Partner 31-‘3‘-3-’:.‘*
E AG - i
R S A S %ﬁw

Ffeadar

Agcrecied by the Swiss Accredialion Serdee (SAS)
The Swiss Accrodilalion Sevvice i o of (he signalories 1o the BA
Multilslersl Agresenanl for the recogaition of calibration sortificates

cienm  RTS (RIM Testing Services) Castificale Ho: D1900V2-545_Jan13
|CALIBRATION CERTIFICATE

Cisnct D1900V2 - SM: 545

Calitration provedureis) QA CAL-D5.vD
Calbration procedura for dipole validaton Kits above 700 MHZ

Catration dibe January 09, 2013

This calibration corificaty cocumants. the balitty b rurlicnal barchs, whech nealios The physecal unils of measuerans (351
Tha rebnidcinsmants And th Wicsnainlies with confidance probabilty are given on ke Baliowing pages and are pan of ke conificws,

LU= Fiissiy Buiery cuclaed in Pl Chditd MABSHIGNY IRGHTy: SMmARGRMEent Iompsdatues (22 + 350 and humidiey < T

Coabbenlkon Equipmant used (MATE srtiep] for calbenbion)

Primary Standards [ e Gl Dale (Gondcals Mo Serwduied Calbration
Perwic Matas EPMIBIZA GITAB0T B1-hawe-12 (N, 217016401 Oct13
Powar sensor HP B481A LIBATH 2 TAY 01-Miore-12 (Mo, 21700 840) i3
Anference 0 OB Alarurcn S 20l () E7-Mar-12 (Mo, 217-01530) Aprid
Typa-H masmatch combinatioes SN SO47.3/ DB39T  P7-Ma-12 (Mo 21701553 Apr-13
Histasndd Probe ES30V3 SHE 3205 28-Dog-12 (ho. ES3-3006_Doo12) Drec-13
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Calibration Laboratory of AR Bebwslzsriacher Kalibrisedisnal
Schmid & Pariner = Sarvien suisse dEalsARAG
Engineering AG = Savvizio svizzero di aratura
Feughnussirasse 43, E004 Furieh, Switreriang ’E{ﬁ o Swies Calinration Sarvice
Acerucited by the Swiss Aceroditalion Senvice [SAS) Azeredination Mo SCS 108

The Swiss Accreditalion Ssrvice is ome of the signeiories o the EA
Multilaberal Agreement Tor 1 recognition of calibration certlicates

Glossary:

TSL tissue simulating liquid

ConvF sansilivity in TSL / NORM x,y x
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

IEEE Std 1528-2003, “|IEEE Recommended Practice for Delermining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techmiques”, Decembaer 2003

IEC 62208-1, "Procedura to measura the Spacific Abzorption Rate (SAR) for hand-held
devieas used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Federal Communications Commission Office of Engineering & Technology (FCG OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure 1o Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Porfable Devices with FCC Limits for Human Exposure lo Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurament Conditions: Further details are available from the Validation Repon 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 o position its feed
point exactly below the center marking of the flat phantom section, with the arms criented
parallel to the body axis.

Feed Poinl Impedanee and Relum Loss: These parameters are measurad with the dipole
positioned under the liquid filled phantom. The impedance stated i transformed from tha
measuremeant al the SMA connactor to the feed point. The Return Loss ensures low
reflected power. No uncerainty required.

Electrical Delay: One-way delay batween the SMA connaector and the antenna feed point.
No uncertainty reguired.

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

SAR normalized: SAR as measured, normalized 1o an inpul power of 1 W at the antenna
connaclor.

SAR for nominal T5L parameters: The measured TSL paramelers are used to caloulate the
nominal SAR result.

The reporied uncertainty of measurement is stated as the standard uncerainty 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 systern configuration, as lar as nol geen on page 1
DASY Version DASYE vE2.8.4
Extrapolation Advanced Extrapolation
Phantam Medular 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
Thia following paramatens and calculations wana appliad.
Temperature Permittivity Conductivity
Neminal Head TSL parameters 220°C 40,0 1.40 mha/m
Measured Head TSL parameters ([E2.0 202 °C 394 26 % 1,38 mhoim = & %
Head TSL Wwmparature change during test <054 —
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR mabasiensd 250 mW input power 10,0 Wikg
SAR for nominal Head TSL parameters nomalized o 1W 402 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 My anpul poswer 5.26 Wikg
AR lor nominal Head TSL parameters normalioed 1o 1W 21.1 Wikg = 16.5 % [k=2)

Coriificaie Mo: D1900V2-545_Jan13
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Antenna Parameters with Head TSL
Irpedance, ranstonmed b feed poind 8108 +1.7H
Retum Loss - 34.3 0B

General Antenna Parameters and Design

Elgcincal Dalay [on diniscion) l 1708 ns

At bondg term wgs with TO0W radiated power, only a slight warming of the dipols nadr the Tasdpoint can be mssguned.

The dipabe is made of standard semirgid coaxial cabla. Tha carer conducior of the feeding line |s directly connected io the
second arm of the dipele. The antenna is theelone shor-creuited Tor DC-gignals. On some of the dipoles, small ond caps
arg added 10 The dipolé anme in orded 10 Improve matching whan loadad acoording o the posiion as explained in the
“Measuremant Conditions” paragraph. The SAR data are nol affected by this change, Thi overal ol ngih is il
acearding 1o the Standard,

No excossive horoe musi bo applied (o the dipole arme, bogause Thay might band oF he soldbrad CONMSCENE Naar he
feadpint may e damaged.

Additional EUT Data
Manulacluréd by SPEAG
Manulaciured on Mowdmbsis 15, 2001
Cotificatn Mo: D1800V2-545_Jan13 Fage 4 of &
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DASYS Validation Report for Head TSL

Test Laborstory: SPEAG, Zunch, Switzerland

DUT: Dipode 1900 MHz; Type: DI9O0YZ; Serial: D900Y2 - 5N: 545

Commumication System: CW; Freguency: 1900 MHz
Medium parameétérs used: F= 1NN MHz, o = 1,38 5/, £, = 394 p= 1000 Iw:fu’m'IL

Phamom section: Flat Scction

Measurement Stundard: DASY S (IEEEIEC/ANST C63.19-2007 )

DASY 52 Configuration:

L

-

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7WCube 0:

Measurement grid: dx=3mm, dy=3mm, dz=5mm

Drane: 0900120013

Probe: ESADV3 - SN3205; ConvF{4.98, 498 4 98); Cahbraied: 28_12.2012:

Sensor-Surface: 3mm (Mechanical Surface Detection)}

Electronics: DAES Sn601: Calibresied: 27062012

Phantom: Flat Phantom 5.0 (froni); Type: QDOIP30AA; Seral: 1001

DASY 52 SLEA1052); SEMCAD X 14.6.8(T025)

Reference Value = 95,493 Vim; Power Drift = 0,05 dB

Peak SAR (exirapolated) = 18,1 Wikg
SARK(] g) = 10 Wikg: SAR(ID g) = 5.26 Wikp

Maximum valuc of SAR {measured) = 122 Wikg

LA L]

L]

R 1.1
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of

Schmid & Partner
Enginearing AG

ZIeughaussirasse 43, 8004 Zurich, Switerand

Acerpditind by e Sveta Arcrsdilabon Senica [SA5)
The Swiss Azcrediention Service is one of the signaiories to the EA
Muililsteral Agreemen] fof the recogniton of calibraton certificares

T O B ™ T T T bl S e

This calibration cerficaty docurrants th raceatslity ko natonal stndards, which eize the physcil wits of meEsemens {51
The measurements and he unceraintes with confidence probakdity ane gheen on ihe folowing pages and are part of the ceridcate.

Al colbegtions have been conducied in the closed sboratony faciity: srvieonmen lompaeatyes (22 & 30'C and ity < 70

Cabbration Equpmit uhed (MATE cridcal Tor Calibraton]

Primasy Sandards 1] Cal Darbe {Carioabe Mo ) B sird Canibaiion
Pawar mates EPR-4424 GEIT 80T CE-00-11 (Mo 217-4d1) Oet-12
Powar sensor HP B4B1A USITHITRY G5-Oct-11 (No. 217-D1481) Ocl-12
Rafgeance 20 of Anpnuecs SN SDBG (20g) Z5-Mar-11 (No. 217-0n 68 Ape12
Tifa-M T SMAAh COMinaton SM: S047.2 1 06227 20-Ma-1T (NG 1 T-0aT) Apd-12
Rnleepnce Prots ESIDA BN 108 20-Ape- 11 (Mo, EBI-2208_Apei 1) Ape. 13
DAES BN 601 - Jut- 11 (No. DACE-601_Jdn 1) Jub12
 Becondany Blandands [+ ) Chick Db fin howse) Scheduled Chock
Power ssnsor HP BAETA MYAIDEEIN T 18007 {in housia chack Oel11) I ot chischc Oel13
AF gonarmior RAS SMT-08 10005 04 Aupg-T (in howrsa chack Oet-11) I ousl chiacke Oct-13
Hgteerk Analyzes HP BTSIE USITIS0585 54204 1800101 {in house check Oci-11) In ouse Check Oct-12

i Functian
Appucred by Kaga Pokoie

s Mlorsembwye 5, 20T

Thid CAHEE Shal RR bi refrodusid Excapl i Sl wilhoud writlen soprovil ol B Kabesalany

Cedilicabe MNo: D2430V2-T4T_Novii

Page 1ol

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




PZAEL

Document Page

Appendix D for the BlackBerry® Smartphone Model RGB141LW SAR | 37(53)

L :’:5‘ " Report Rev 2
Author Data Dates of Test Test Report No FCC ID: IC
Andrew Becker June 11 - August 16,2013 RTS-6046-1308-39 | LBARGB140LW
Rev 2
Calibration Laboratory of AN & ) dnai
Schmid & Parner =2 % g hﬂﬂmmﬂ“:mm
Enginearing AG o % = Servirio svizne o tiaturs

Zeughaussirasse 43, 5004 Zurich, Switneriand %‘4ﬁr’i p S  Ewiss Calibration Service
hccreded by the Swiss Accrediabion Service [SA%) Accreditation Ne.: SCS 108

The Swiss Accraditation Sendos s ons of the signatorss 1o the EA
Mubtilaseral Agresment for the recognition of calibration cerlificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

c)

IEEE Std 1528-2003, "IEEE Recommended Praclice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wirgless
Communications Davices: Measuremeant 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)",
Fabruary 2005

Faderal Communications Commission Cifice of Engineering & Technaolagy (FCC QET),
‘Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Infermation 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 cenificate. All figures stated in the centificate are valid at the frequency indicated.

Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exaclly below Ihe center marking of the flal phantom section, with the arms oriented
paraliel to the body axis.

Faed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance staled is transformead from the
measurement al the SMA conneclor 1o the feed point. The Relum Loss ensures low
reflected power, Mo uncenainty required,

Electrical Defay: One-way delay between the SMA connector and the antenna feed point.
Mo uncerainty required.

SAR maasured: SAR measurad at the slated antenna inpul power.

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

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

Camnilicaty Mo DR480VE-T4T_Mov1i Fagoe 2 ol 6
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Measurement Conditions
DASY system configuration. as lar as not given on pagae 1. . —
DASY Verslon DASYE VE2.G.2
Extrapolation _ __ Advanced Extrapolation i
Phantom  Medular Flat Phantem

Distarce Dipabe Center - TSL 10 mim with Spacar

Zoom SE.-I'I Resclution dx, dy. dz = 5mm

Frequency 2450 MHz = 1 MHz

Head TSL parameters
Thee Tollowing parameters and calculalions wene applied.

Temperalure Parmittivity Conductivity
HNominal Haad TﬁLpirlmﬂﬂ'l i 2210°C 2 _1.80 mhaim
Measured Head TSL parameters (2.0 £0.2) "C ITT2E% 1.84 mho'm £ 5%
Heaad TSL temperature changs during test <05 s
S5AR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR moasunid 50 mW input porseer 138 mW /g
SAR ter nominal Head TSL paramataors nmalized to TW £4.9 mW ig & 17.0 % (k=2)
SAR averaged over 10 cm® {10 g} of Head TSL condition
SAR moasunid 250 MW iInpul powor B39 mW /g
SAR lor nominal Head TSL paramatens neoemalized b 1W 25,3 mW ig & 16.5 % (k=2)
Cariificabe Mo: D2450W2-T4T_MNovii Fage 3ol 6
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Antenna Parameters with Head TSL

Impedance, ransiomed 1o feed posn 52510+ 1.3
Ratuirn Lass - 312 dB

General Antenna Parameters and Design

T . 1161 ns ]

ATber long berm wse with 100W radiated power, only a slight wamming of the Spole near the adpoint can be measunsd,

[ Erecirical Dalay (cne directian)

Thiz dipole is made of standard semirigid coaxdal cable. The center conductor of the feading line is directly connected io the
second armm of the dpole. The antenna is therelone shol-clircuiled for DG-signals.

Mo excessive force must ba appliad io the dipole anms. because they might bend or the soldered connections near the
Teadpoint may be damaged.

Additional EUT Data

I Manudaciuned by o SPEAG o
I mnmuﬂ@ Decambar 01, Eﬂm )
Cartilicabe No: D2450W2-T4T _Maovii Fage 4 of &
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DASYS Validation Report for Head TSL

Drate: 09.011.2011
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450Y2; Serial: DZ450YI - SN: 747

Communication System: CW; Frequency: 2450 MHz

Medium paranieters used: = 2450 MHz: @ = 1.84 mho/m; & = 37.7; p = 1000 kg/m”
Phantom section: Fla Scction

Measuremeni Standard: DASYS (IEEEAIEC/ANS] C63.19-2007)

DASYS2 Configuration:
o Probe: ESIDV - SN3205: ConvF(4.45, 4.45, 4.45); Calibrared: 29.04.201 1
s Sensor-Surface: 3Imm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibraged: 04,07, 2011
« Phantom: Flat Phantom 5.0 (froat): Type: QDOODPSOAA; Serial: 1001

« DASYS2 52620482 ) SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (Tx7x7)/Cube 0:
Messurement grid: dx=Smm, dy=5mm, ds=5mm

Reference Value = 1021 VWim: Power Drift = 0004 dB

Peak SAR (extrapolated) = 28853 Wikg

SAR(L gh = 138 mW/g: SAR(L0 g) = 6.39 mWig

Maximum value of SAR {imeasured) = 17.782 mW/g

i

inm

T

0 dB = 17.780mW /g

Caniticata Mo: D2450V2-T47_Novl Faga 5ol &
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impedance Measurement Plot for Head TSL
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Calibration Laboratory of A, Schwelzerischer Kallbrlerdienst
Schmid & Partner m‘ﬁ =2 ;Ii, m:;ul:cnmmn:m
Engineering AG Tz Servizio svizzero di laralurs

Zeughnusstrassa 43 BO04 Turich, Switzeriand i;ﬂﬁ_‘:‘__‘ﬁ Swins Callbration Service

Accrediad by the Swss Accreditation Serace (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multllateral Agr for the sgnition of calibration cortiflicates

cient  RTS (RIM Testing Services)
CALIBRATION CERTIFICATE

Otject D5GHzV2 - SN: 1033

Ceruticats Ne: DEGHZV2-1033_Novi1

QA CAL-22.v1

|!;a|itmm frecedure(s) g -4

Calibrakion date.

MNovamber 15, 2011

This calibraion carificate documants Fw Eacoablity 1o rational slandands, which realize the physical unile ol measurements (S1],
This MigBasursmants and e uncanaintes wim confioence probabiity &8 givan on e following pegas and afe pan of the cenifeals

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 o _Cal Date [Certticaite Mo} Schaduled Calbration
Power moter EPM-8424 GEIT480704 0540ct 11 (No. 21701451 Oct12
Power sensor HP BaiiA uSarT20a78a 050et-11 {No. 217401451) Oet-12
Relarance 20 08 Allenuaos SN 5086 (20qg) 29-Mar-11 (No. 217-01368) Apr-12
Type-h mismatch comisnaton SN 50472/ DEZZT 29-Mar-11 (Mo, 2170371} Apr-12
Hatarance Probe EXIDVE SN 3500 Chb-Mar-11 (Mo, EX3-3503_Mart 1) Mar-12
DWE4 SN B0 Eel=Jud-1 1 (Mo, DAES-801_Jul11) Jul-12
_Secondary Standards D& Chack Date (in housa) Scheduled Check
imsamHPBﬂN.ﬁ NY41092317 1640cs-02 {in house check Ock11) I house chock: Oat-13
FF genarator R4S SMT-08 100008 Chb-ALG-39 (IN hiowss dhack Oct-11) i housi chéci: Oal-13
Matwark Anshyzer HP BTS3E US3TI05A5 54208 18-0ct-01 {In house check Oct-11) n house check: Oc1-12
Py Function Signhatune
Calitwated by Dirce ey - Laborstory Technician 0.—22” ;
Agproved by Kaa Pokovic Tochnical Manager r"":é;:’ LD
Issuad: Nenebmibar 16, 2007
Fhu Clbraton cartilicate shall nol be reproduced escent in hull wilhout whilten approval of he aboriary o o

Certificate Mo: DSGHzY2-1033_Novi1
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Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zeughaussirasse 43, BO04 Zurich, Switzerland

g Schwelrerischer Kalibrierdienst
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,2
N/ not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
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 85

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.

s 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
paraliel to the body axis.

« Feed Point Impedance and Return Less: 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 Ratum 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 al the stated anlenna inpul power.

= SAR normalized: SAR as measured, nomalized 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
pASYsyﬂaﬂwﬁquaﬁun.nsla:asnm:mm page 1.
DASY Version ms_'rs V5282
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacaer
Zoom Scan Resclution dx, oy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5200 MHz + 1 MHz
Frequency 5500 MHz & 1 MHz
L 5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz

The following parameters and calculations wana apphed.
Temperature Permittivity Conductivity
Nominal Head TSL paramelers 220°C 36.0 4,66 mho'm
Measured Head TSL parameters (22.0202)°C ME26% 4 46 mho/m = & %
Head TSL temperature change during test <05°C —
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 om’ " i‘-l of Head TSL Condition
SAR measured 100 mW input power B1EmW /g
SAR for nominal Head TSL parameters narmalized to 1W 80.8 mW /g = 17.0 % (k=2)
smmgmmmmi (10 g) of Head TSL condition
SAR measured 100 mW input power 233mWig
SAR for nominal Head TSL paramelers normalized to 1W 23.0 mW /g = 18.5 % (k=2)
Head TSL parameters at 5500 MHz
Thi loliowing parameters and calculations wide applied.
Temperature Permittivity Conductivity
MNominal Head TSL parameters 220°C 3585 4.96 mho/m
Measured Head TSL parameters {22.0:02)"C M226% 475 mha'm 8 %
Head TSL temperaiure change during test = 05°C e
SAR result with Head TSL at 5500 MHz
SAR averaged owver 1 em® (1 g) of Head TSL Condition
SAR moasured 100 MW input power BE2mWI/g
SAR lor nominal Head TSL parameters normalized to 1W BTAmW /g = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 100 mW input power 250mW /g
SAR for nominal Head TSL parameters normalized to 1W 24.7 mW /g = 16.5 % (k=2)
Carfificate No: DSGHzV2-1033_Nowl1 Page 3 of 8

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
Pg?’ .]réSﬂ'ﬂg Appendix D for the BlackBerry® Smartphone Model RGB141LW SAR
=

ZZZaWN Seryices - Report Rev2

Page

47(53)

Author Data Dates of Test Test Report No
Andrew Becker June 11 — August 16,2013 RTS-6046-1308-39
Rev 2

FCC ID:

L6ARGB140LW

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 Page
ngii TESEE! Appendix D for the BlackBerry® Smartphone Model RGB141LW SAR | 48(53)
L :’:5‘ " Report Rev 2

Author Data Dates of Test Test Report No FCC ID: IC
Andrew Becker June 11 - August 16,2013 RTS-6046-1308-39 | LBARGB140LW
Rev 2
Head TSL parameters at 5800 MHz
The lollowing parameters and calculatons were applied
Temperature Parmittivity Conductivity
Naminal Head TSL parameters 220"C 353 5.27 mha'm
Measured Head TSL parameters (220=202)°C A3T26% | 5.03mhoa'm 6%
Head TSL temperature change during test <05°C — | -
SAR result with Head TSL at 5800 MHz
SAR averaged aver 1 cm” (1 g) of Head TSL Candition
SAR measured 100 mW input power 8.03mW /g
SAR for nominal Head TSL paramelers normalized to W T84 mW / g = 17.0 % (k=2)
| SAR averaged over 10 cm” (10 g) of Head TSL congiton
S5AR measured 100 mW input power 228mWig
SAR for nominal Head TSL parameters normalized to 1"N 225mW /g s 165 % (k=2)
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Appendix
Antenna Parameters with Head TSL at 5200 MHz
Impedanca, transiormad 1o feed poim §1.1 61 -8.7 1
Aetum Logs _ -21.2dB
Antenna Parameters with Head TSL at 5500 MHz
impedance, transformed 1o feed pu_ll . iz.a -27 K2
Reatum Loss -20.208
Antenna Parameters with Head TSL at 5800 MHz
Irr_.;m_nca, trlnduimacl o Iu-cl paint S6T0-43H
Astum Loss -226dB
General Antenna Parameters and Design
| Etectrical Delay (one direction) | 1202 ns

Aler long term usa with 100W mdiated power, only a slighl warming of the dipole near the feedpoint can be maasunad

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 ba applied fo tha dipols arms, because thay might band or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data
Manutactured by SPEAG
WMamvelsciured on July 09, 2004
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DASYS Validation Report for Head TSL

Date: 15.11.2011

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

Communication System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: SB00 MHz
Medium parameters used: = 5200 MHz, 6 = 4.46 mho/m; £.= 34.6; p= 1000 l:gm" . Medium parameters
used: T = 5500 MHz: o = 4.75 mho/in; & = 34.2; p = 1K) kgﬁn" , Medium parameters used: = 5800 MHz;
@ = 5.03 mho/m; g, = 33.7; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANSI C63. 19-2007)

DASY 52 Configuration:

«  Probe: EX3DV4 - SN3503: ConvFi5.41, 5.41,5.41), ConvF(4.91,4.91,4.91), ConvFi4.51, 481,
4.81); Calibrated: (4.03.2011

o Sensor-Surface: |.4mm (Mechanical Surface Detection)
«  Electronics: DAE4 Sa6l; Calibrated: (04.07.2011
«  Phantom: Flat Phantom 5.0 (from); Type: QDOOOPS0OAA; Serial: 1001

« DASYS5Z 51.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =520 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.595 Vim: Power Drift = 0.07 dB

Peak SAR (exirapolated) = 30.134 Wikg

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

Maximum value of SAR (measured) = 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 = (0,03 dB

Peak SAR (extrapolated) = 35.056 Wikg

SAR(1 gl = .82 mW/g; SARI10 g) = Z5 mW/g

Maximum value of SAR (measured) = 21.019 mWig

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

Reference Value = 62.220 ¥Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 33.743 Wikg

SARI(T gh = 8.03 mW/g; SAR(10 g) = 228 mW/g

Maximum value of SAR (measured) = 19.463 mWig
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Impedance Measurement Plot for Head TSL
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