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Multilateral Agreement for the moognition of calibration certifizates

Blackberry Waterloo

Accreditation Mo.: SC5 108

Cliom

Certificate No: ES3-3225 Jani14

CALIBRATION CERTIFICATE

Object ES3DV3 - 53225
Calibration procadunsis) A CAL-O1vE, QA CAL-2305 OA CAL-25vE
Calibration procedurs for dosimetric E-field probes
Caltradion datu: January 22, 2014
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Tha mpnsuemants ned th ecanniniies wih confgancs peobabilty Bre Given o the RoWing pages Bnd sre o of the camificme.
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Calibration Laboratary of S Stiwessriccher Kallbrianslanst

Schmid & Parner C Sarvice sulses Teialonnage
Engineering AG Servirn svirrens o rarsturs

Zeughsuseirasss 43, 8004 Zuvich, Switzerfand 8 Swiss Calibration Service

Avcaditod by the Swiss Accrsitation Sandcs (585} Aceresantion No: SCS 108

This Swiss Atcredilalson Survicn is ono of the signataries to the Ca

Multilatnmi Ag far tha recognilion of calibration costificaies

Glossary:

T5L i Sirnulating lguid

MNORM=,y, sensitivity in rae space

ComnvF sensilivity in TSL / NORMx.y,z

DCp diode comprassion paint

CF erest lacter (1iduty_cycle) of the RF signal

ABCD madulation dependent linearization parameters

Polarization o  rodation around probe aos

Polarization & # refation arognd an axis that 13 In the plane nermal to probe axis (al measurement center),

i, 3 =0 is nomal o probe axis
Connactar Angle infarmation wsed in DASY system 19 align probe sansor X to the rabot coordinaie system

Calibration is Performed According to the Following Standards:

a} |EEE Sid 1622-2013, “|EEE Recommended Practice for Datermining e Peak Spalial-Averaged Specific
Absorplion Rate (SAR) in the Hurnan Hesd from Wireless Communications Devices: Measuremen
Toechnigques”, Juna X113

bj |EC B2308-1, "Procedure o measura the Specfic Absomplion Hale (SAR) for hand-held devices usad in close
proximity to the ear (frequency rango of 300 MHz o 3 GHz)", February 2005

Methods Applicd and Interpretation of Paramaters:

*  NORAMy 2 Assessed for E-fleld pelarization 8 = 0 (f < 000 MHz in TEM-call; { = 1800 MHz: R22 waveguide).
NORM:.y.2 are only intermediate vakees, o, the unceriainties of NORM:, v,z does nat affect the E*figld
urncartamly inside TSL (S below ComiF),

*  NORM({x y.> = NORMyy. 2 * frequency_résponse (sae Fraquency Response Chart). This linearlzation ts
implemented in DASY4 software versions lales Ihan 4.2, The uncerteinty of the frequency respanse is included
in the stated uncertainty of Cones,

«  DCPxy,z: DCP are numerical lincarization paramelers assessed based on the data of power sweep wilh CW
sagnal (no unceriainty required). DCP doss not depend an frequency nor media

»  PAR/PAR is the Peak Lo Average Ratio that i& nat calibrated bul determined based on the signal
characlesistics

s Avyr Bewr Cxyz Dxyz; VRxy = A B, C D aro numerical lineasization paramealers assessed bigsed on
1he data of power sweep for specific modulation signal. The parametars do nat depend on frequancy nor
mexdia, Vi is the maximum calibration range expressed in KMS woltage Bcross the diode,

+  ComeF and Boundary Effect Paramelérs: Assessed in fial phantom vsing E-flekd {or Temperatura Transles
Standard for f 5 800 MHz) and inside waveguide using analytical field distributions based on power
meagurements for { = 800 MHz. The same setups ane wsod for asaesament of the parameters agplied for
boundary compensation (alpha, depth) of which typical uncertainty valuas ara given. Those parameders aro
used in DASY4 sofware 1o improve probe accuracy close to the boundary, The sensilivity in TSL COMMesponds
te NORMxy.x * ConvF whareby the uncerainty corresponds bo that given for ComeF, A frequency dapendent
Conv is used m DASY vorsion 4.4 and higher which allows axtending the validity from + 50 MHz o = 100
MHz.

v Splverical isofropy (30 deviatian from isotrapy): in a field of low gradients realized wsing a flal phantom
axposed by a patch antenna,

+  Sensor Offsel The sensor olfsel coresponds: to the offsel of vidua! measuremant cantar fram the prabe by
[on probe axis). No lolerance required.

*  Connector Angle: The angla is assessed using e informalion gained by determining the NORMx (no
unGerlainly rodguined}

Cartifleatn Mo ES3-3225 Jan4 Page 2 ol 11
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Author Data Dates of Test Test Report No FCC ID:

Andrew Becker April 15 — June 13, 2014 RTS-6057-1405-01 L6ARGY180LW

ES30VI - SH-3225

Jaruary 22, 2014

Probe ES3DV3

SN:3225

Manufaclured:  September 1, 2009
Calibrated: January 22, 2014

Calibrated for DASY/EASY Systems

{Mode: non-compatible with DASY2 systeml)
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Author Data
Andrew Becker

Dates of Test

April 15 - June 13, 2014

Test Report No

RTS-6057-1405-01

FCCID:

L6ARGY180LW

CSI0VE=- SN:322S

January 22, 2014

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

Basic Calibration Paramaters

o= Sensar® | Bonsor ¥ Senger 2 Une (k=) |
Morm ;H'g_rg%wmﬂ“ 128 1A 1.30 [ =i0% |
DLP (mv)” geg 995 1004

Medulation Calibration Parameters o
iin Communication Systen Hame [ & o & [ 0 | vR | umk |

| m B | dB | dEyv ’ B ey (k=2)

|o oW = % | 0.0 00 | 10 | 000 | 1588 | =27 %

| I ¥ | oo oo | 10 156.6 |

_ [2] oo oo | 10 W1 =

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

* The uncertainting of MamaX ¥ 7 do nol aloet tha £7-fald urcanmnty nade TSL (see Pages 5 and )

® rEmoric lneanzation Pl BmiehesT whlEranty nol fecungd,

¥ Uincprtainty i determined whing e max, denalion from lmear responso applying rectangulnr dsirbotion and is scpsasans bor he squans of the

Trkd v,

Canificaie No: ES3-3225_Jan1d
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Author Data
Andrew Becker

Dates of Test Test Report No FCC ID:

April 15 — June 13, 2014 RTS-6057-1405-01 L6ARGY180LW

EZA0VE- SM.A2286 January 22, 2014

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

Calibration Parameter Determinad in Head Tissue Simulating Media

Ralative Condustivity 1 Depth ™ Unet. |
| Mz | Permistivity” | [3im)" ComFX | ComvFY | ComFZ | Alpha® | fmm) |  [k=2)

750 | 41a 0.80 638 | 836 | &3 | 028 | 1901 | s120%
800 415 0.97 B.05 8,05 J .05 D49 | 138 | siz0%
1810 400 | 140 524 | 52 'F 524 | 060 | 123 | s120%
1950 40.0 1.40 487 487 | 497 073 121 | #120%
2450 38.2 1.80 4.64 4.84 4.84 0.80 1.23 $120% |
2600 38.0 196 | 433 433 | 43 075 | 134 | 2120% |

£ Fraquency walidly of 4 100 Mz orly applios for DASY v 4 and higher {sen Page 7). sl il is resdrciad 15 1+ 50 MHz. The wherainty i the RSS
of the ConvF uncenainty ol calibraion IRsgqUensy B e URGeItErDy o the indcated frequency band.

" AL Fragrencs. Dolow T GHE the valadly of lisgue parameters (o and &) can be relaxed ta & 0% ¥ bysd compansation larnuls is spplad 1o
nupasured SAR valuss Al aguencies abdve 3 GHE, the walidly oF IS parmmeiens (< ol a) o resbiiched 1 2 5%. The uncenlsidy i he RSS of
1R Corrf uncarainty for indicabed 1angel s paraidan.

"Ah:lwﬂmll arn deterinmi during cabbration, SPEAG warrants thai (he semniring deviaion due 10 the Sounchny st BNer Sompaniation o
nhanys lpss sthan = 1% tor pquancies Bedew 3 GHE 0nd Balow & 2% bad fréquencias Datwean B0 GHZ 8l &ty dd4lancs largar Than ha The goole lip
Slameter Bom the boundary.
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Author Data
Andrew Becker

Dates of Test Test Report No FCC ID:

April 15 — June 13, 2014 RTS-6057-1405-01 L6ARGY180LW

ESI0VE- BN:A22S January 22, 2014

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

Calibration Parameter Determinad in Body Tissue Simulating Media

A an_h?_m s 'i::&:}.]r-ﬂrur = Dapth™ | Unect
tmHz)® | Permittivity (8im)" " | ComFX | ComFY | ConvFZ |Apha®| (mm) | (=2)
a0 ;- 5h5 .48 B8 B 28 B.28 1] g’i._ 1.84 + 12.0%
800 550 '[ 105 £.09 5.0 509 | os2 | 132 | $120%
1810 53 | 182 493 493 | 493 | 048 | 157 | 2120%
1850 533 | 152 | ass 484 484 | 050 | 159 I +120%
3450 52.7 1,95 428 428 | a8 | o077 | 123 I £120%
2600 525 2.1 4.03 a03 | 403 | 080 | 101 | s120%

* Frequency validity of = 108 Mz only applies for DASY w4.4 and higher (see Paga 29, slsa it is rasirictad to 2 80 MHz. The unesiaiery is the RES
ol g Corret™ Uncarpinty O coEErabian froquency and the urdermnty af thi indisted Tréguency band.

" Al requencios befow 3 GHz, (he validity of Etue parametens (& and n) can be relaxed 1o = 10% if Bquid compersation fomala i appliad in
mieaured SAR values, Al requencies above 3 GHE, the vaskdily of lsaus paramelers (v and o) & resliched to & &%, Thi uncerlainly i i R5E of
'l.hﬂ‘ ConvF uncomarty b indicaled Laged Eeus parameas,

* Alpha/Dexmh arn determened chring calibmton. SPEAS wannnis ikt the reemsening desdntion dee 8o the beundary eficet after compenaanion i
Ny Laa AN 0 1% Ao imquancien Balow 3 T A0 B & 20 Tor IR GUBRCESE Batwaan 15 T M1 ARy SSIANGE LRRGET BN KA e probe Hh
digmeter fron B bowndary.
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Author Data Dates of Test Test Report No FCC ID:
Andrew Becker April 15 - June 13, 2014 RTS-6057-1405-01 L6ARGY180LW
ES3DV3- SN:3225 Jarmny 22, 714

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

-

134

-
b3
L

114

Frequency respanse [normalized)
-
o
&

D.Q-] !
}
0.8
D.6-
054 Ll \ 1 A T T S S -
] 500 1000 1600 2000 2600 3000
f [MHz]
& rz
Uncertainty of Frequency Response of E-fleld:  6.3% (k=2}
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Author Data Dates of Test Test Report No FCC ID:
Andrew Becker April 15 - June 13, 2014 RTS-6057-1405-01 L6ARGY180LW

ES30VI= SN2 Janusry 22, 2014
Receiving Pattern (¢), 9 = 0°
=600 MHz TEM =1800 MHz R22
Tt x, : : Tm :\. : i
g
u,g: = P S R o
[ } i . L P - i ]. L
Ral [
il‘ﬁl- L :_TT[I'_' ¥ .-b'!l""-"-l.' .:'.-:'-.:"-‘l--:

Canificate Mo ES3-3225 Jan14

Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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Author Data
Andrew Becker

Dates of Test

April 15 — June 13, 2014 RTS-6057-1405-01 L6ARGY180LW

Test Report No FCC ID:

ESI0VE- BM:3225

January 22, 2074

Dynamic Range f(SAReaq)
(TEM cell , f = 900 MHz)

107- P S —— e R .
i ¥ -
} o 1
| R il
A o . A kst
k ar & R
L 1ai
] v
ot J. = [ LT
.
...... HE
AR 43T R O Lt I
= | F o N 18 ; |
o ¥ l i
w| W i e I et b SRRl 11 4 B 1 S o
[ Skt it b vt b i e e
5 | |
] i R
ay } i Bper b v NI WAt el AP TLE a TRL T 8 el |
) P {1kl
| 3 a7
E -
16 el ekl
B T
il
e ki Sty i
i'l
[
107 10 10 10t
2AR [mWiem3)
L Ly
not cormpensated rompensabed
- - — B
i=
2
P e e e o A R I L
w
a
o 2 - . - t
10rd e 10 1 10 0
SAR [mWemd]
+ | LA
At SOmipEnEatad e nsalbed
Uncertainty of Linearily Assessment: * 0.6% (k=2)
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Author Data

Andrew Becker April 15 — June 13, 2014 RTS-6057-1405-01 L6ARGY180LW

Dates of Test Test Report No FCC ID:

ESION3- Sh:A22S Jaruary 22, 2014

Conversion Factor Assessment

f= D00 MHz WGLE BB (H_conF) = 1870 MHz WGLS R22 [H_convF)

E

AR A

u ] o x s 1) w O -4 " i
it P
! 2 3
Fui R

Deviation from Isotropy in Liquid
Error (&, 3], f = 900 MHz

1 ; ¥ - P

-0 -08 08 -04 02 OO0 02 0% D& 08 J
Uncertainty of Spherizal Isotropy Assessment: 2 2.8% [k=2)
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Author Data
Andrew Becker

Dates of Test

April 15 - June 13, 2014

Test Report No

RTS-6057-1405-01

FCCID:

L6ARGY180LW

ES30V3- EMN: 3225

January 22, 2014

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

Other Probe Paramoters

[Sensar Arrangement T Tnangular |

| Conneclor Angle (7) — B

| Mechanical Surface Deteclion Mode snne'ﬁau:l_E

[ Optiasl Burface Detechon Mode disabled

[ Probe Overall Langth - 337 mm
Frobe Body Ciametar 10 mm |
Tip Lenigth 10 mm

[ Tip Dlameter 4 mm

| Frobe Tip 1o Sensor X Cakbration Point Zmm

| Probe Tip to Sensor ¥ Golibration Poinl 2 mm

[ Frobe T to Sensor £ Calibration Point 2 mm
Recommendsd Maasurement Distance from Surlace o m_

Cprtificabe Mo: EB3-3225_Jan14
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Andrew Becker April 15 - June 13, 2014 RTS-6057-1405-01 L6ARGY180LW

Probe 3548

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrasse 43, 8004 Furich, Switzerinnd

§  Echwelzeriucher Kalibrierdienst

c Barvite suiker Telalonnage

s Bervizio svizeoes di wraturs
Swiss Callbrathon Service

Acraecited by ihm Swies Acceeditation Seovies (BAS)
The Swiss Accredilalion Sevice is one of i signaicries o the EA
Multilnteral Ag for they recognition of calibration eerificatss

Chent Blackbarry Watarloo

Accepditasion ko SCS 108

Corificate No: EX3-3548_Jan14

|CALIBRATION CERTIFICATE |
|[thc1 EX3DV4 - SN:3548
;{::dibmw.-- procedurn(s) QA CAL-01.v9, QA CAL-T4.v4, QA CAL-23.35, QA CAL-25.v6

Cakbration procedure for dosimetric E-field probes

!tulwm rate: Jamuary 17, 2014

| This. calibration cevtificate documends the receabiny to nabonal stancaeds, wich realize the physical units of measuremanis (£1)
| The measurensents and the uncanainlies with Confidence probabsly aee grein &0 the folowng pages nd are pan of e celilcabe,
|

|

| AN calibrstiors D binin coimhuctiod i e osnd labs |y Lacity. o

1= (32w 3% and hunkdity < T0%

| Calibration Equipment usad (MA IE critical for calbration)

Pramary & i in Coal Dot (Coorefiatn W) Erhotied
Prver maoler Ed4188 GBI 2EEETA G- 13 (N 217-01733) Aqu- 14
| Power senwcl E44124 [ MYATHOB0RT | C4-Apr1d (Mo 217-01733) Ap-14 . |
Haterenca 3 &k Atlonuaior SN SE0E (230} Ua-Ape-13 iNo. 21701730 Apr14
| Fieterence 20 B Ansnustor | SN S5217 (200 (A1 (M. 217.01735) Api=1a
Rednrence 30 B AN AN 5120 {206) 4-Apr-13 (Ne. 217-01738) Apr-1d
| Fiefnrence Probe EEAOVE | Sn: 3013 A0 Nee-13 (Mo ERAA013 Dol One- 14
DAEYL Ehh 860 13- Dec- 13 (Mo. DAEL-880 Duecil) Dec-14
Secondany Standards 18] Check Date [is house) Seheduld Check
| R penarsior HP EE4AC LIS.3RA A0 i A=K (i Peares chack Ape.13) i Posssh chacke Aed. 16
Metwerk Analyrer HP ATELF LIEXTI00ERE 18-Car=-01 (in hewsn chack Oet-13) I Pamanmrs mirenbe Ot 14
Mo Furenon Signaiurg
Calibmied by: Lol Ktysner LLaboraiory Technician i ;
%,rﬁ'
ApDrGeed Iy Halin Pokogs Techaical Manags

I
1_‘_,,__.-_-_".-":‘(:'-7'\...-'-""I'{::- .-f.;.. -

Issued: January 20, 2014

Thiz Gablraiion coriicaie sl e be jeproiuced s lull willoul wrighn ageroval of the Bboralery.
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Author Data
Andrew Becker

Dates of Test Test Report No FCC ID:

April 15 — June 13, 2014 RTS-6057-1405-01 L6ARGY180LW

r T AT
Calibration Laboratory of “‘Q_é;m,f Schwaizurischor Kalibyrerdionat
Schmid & Pariner g Servics suisss détalonnage
Engineering AG e —— Sevvizio svizzoro di taratura
Zeughaussirasss 43, 8004 Zurich, Bwitzoriand ' o :;I\‘I_p' Swiss Calibration Sorvice
alad®
Acciedid by the v Accredilaton Senve (SA5) Accreditation Me.: SCE 108

The Bwiss Accreditntlon Serdee is one of the signaonies 1o the EA

Multilateral Agr i far the grilion of calibration cartificales

Glogsary:

TEL tigzue simulating liquid

NORM:Yy.Z Eangitivity in frde Epace

ConvF sersibivity in TSL { NORM y. 2

DcP dicde compression point

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

ABCD modulalion dapandant Enearizabion paramelors

Pokarizataon o o resladion aroamnd probes axies

Pelarization & B rotation anound an axis thal s in the plone noomal Lo probse aees (ol measurgmenl cenber),
v, B = 0@ nommal o probe axes

Connecior Angle informadtion wsed in DASY system bo align probe Sensor X 1o he robol coordinalo system

Calibration is Parformed According to the Following Standards:

8} IEEE Std 1528-2013. "IEEE Recommended Practice for Determining the Pesk Spatial-Averaged Specific
Abmopion Fate (SAR) in the Human Head from Wirelsse Communications Devices: Measuramant
Tachniques®, June 2013

b} IEC 62208-1, “Procedura 1o maasure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximidy bo the car (Irequency rangs of 300 MHz 10 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

= NORMx.y 2 Assessed for E-field polarization & = 0 (f £ 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
MOEM,y, = are only senmadinle vakees, |6, tha uncartainties of NORMyx,y 2 doss not affect the E*-fisld
unceriainty ingide TSL (see below ComiF),

«  NORMMxy.z = NORMxy.z " frequency responze (see Frequency Response Charl). This linearizalion is
mplemented in DASYA software varsions later than 4.2. The unceriainty of the frequency response is inchuded
in the stated uncertainty of ConvE

s DCPxy.2 DCP arg numesical lingarization parametens assessed based on the data of power sweep with OW
signal {ro uncertainly required). DCP does not depend on fregquency nor media,

+  PAR: PAR ig tha Paak 1o Average Ratio that is not calibrated but detarmined based on the signal
chawdcierslics

o Awyr Beyr Ceyr Dey 2 VR p 2 A, B C, D ame numencal inearzation parameaters assasted based on
the daia of power sweep for specific modulation signal. The parameders do nol degend on Trequiency nor
media. VR ie the maximum calibration rangs expreszed in RMS voltege across the diode.

v ConvF and Bowndary Effect Parameters. Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f = B00 MHz) and ingide waveguide using anahyical field distributions based on power
measuraments for f = BO0 MHz The same seiups are used for assessmant of the parameters applied for
boundary compensation (alpha, depth) of which ypical uncedainly values are given. These paramalers anm
used in DASY4 software 10 improve probe accuracy close 1o the boundary. The sensithity in TEL corresponds
o NORMyp.2 * ConvF whareby the uncertanly corrasponds 1o that given for Convl, A frequency dependent
CanvF Is used In DASY version 4.4 and higher which allows cxtending the valdity from 2 50 MHz 1o £ 100
MHz.

»  Sphencal isotropy (30 deviation from solropy): in a fiekd of low gradients reakized using a flat phantom
exposed by a patch antenna,

s Sengsor Osel The sensor affsel coresponds bo the offsed of vieal measurement center from the probe bp
{on probe axis). No tolerance reguired.,

o Comrector Argle The angle s assesced using the infarmation gained by determining the NORMx (no
uncenainty required).

Corificabe Mo. EXJ-3548_Jan14d Page 2 of 11
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Author Data Dates of Test

Andrew Becker April 15 — June 13, 2014 RTS-6057-1405-01 L6ARGY180LW

Test Report No FCC ID:

EX30VA - SH:3548

dmnuary 17, 2004

Probe EX3DV4

SN:3548

Manufactured:  November 16, 2004
Calibrated: January 17, 2014

Calibrated for DASY/EASY Systems

(Mobe: non-compatiile with ASY 2 system!)
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Author Data
Andrew Becker

Dates of Test Test Report No FCC ID:

April 15 — June 13, 2014 RTS-6057-1405-01 L6ARGY180LW

EXADV4- SN-AS48 Jnewsary 17, 2004

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

Basic Calibration Parameters

Eensar X Bansor Y Eensor X Une (k=2} |
“pharm (ivim)Ty I 83 | o4 : 042 2101% |
DCP (mvi" 100.9 89.2 285 |
Modulation Calibration Parameters
(WD | Communication System Name A B | C | D | YR | Unc |
- | am | amviv B | mv | k=3
o few 0 Ixl oo | oo T o T 000 TWe3] 0% |
¥ | oo [T 10 1502 |
z| oo o0 1.0 (R |

The reported uncertainty of measuremeant Is stated as the standard uncertainty of measurement
mulliphied by the coverage factor k=2, which for @ normal distnbution corresponds lo a coverage
probability of approximately 95%.

* T uncrimintias of Momiy 2 oo not aiect tha E7flald uncanainty ndios TSL (488 Pages b and §),

" Muaneina! WerRaiiEA FO i arioben i ladnily ol feguingd

* Urcertainty is delermined wsing the mnx. desantian from linear response applying rectanguiar disirbation and is cxpressed for tha squasn of the
i valiee,

Camficate No: EX3-3548_Janid Page 4 o0 11
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Author Data
Andrew Becker

Dates of Test Test Report No FCC ID:

April 15 — June 13, 2014 RTS-6057-1405-01 L6ARGY180LW

EXIDV#- Sh:3548 January 17, 2014

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

Calibration Parameter Daterminad in Head Tissue Simulating Media

Rolative | Conductivity | Dopth ™ Uncl.
1[MHZ)® | Permitfivity" | (8m)' | ConvFX ComFY | ConvFZ | Alpha® |  [mm) [k=2)
800 5.0 | 196 7oi | o3 703 11,50 0.77 + 12,0 %
5200 | 380 | 468 537 537 537 0.35 180 | +134%
5500 e | 43 494 4,94 494 | 035 | 180 | £134%
| 1
so0 | 383 | sa31 4.76 4.76 4.76 040 | 180 | £131%

E Frogeenty waidity of & 100 MHT only 2ppies tor DASY va 4 and Righer (968 Page 21, S5 1L i§ fasInc1od 1o & 50 MHZ, The uncenainty & he RSS
o the CoreF uncertanty ad calitnation leguency and e uncetenty fon e rdicabed Beguency band

"N Sratubncies Bkt 3 Gz B valdaity of lESun paramaters (o and o) can D e 1o £ 3% i MUl compantation famnuld ik appeed 1o
musired SAR wiues. A frequencies aboave 3 GHz, (he wmiidity of tssun parameton (5 and n) i resvicied o = 5% The unoortainty is the RES of
1 Sl UPSAARInTY Tor indaanss TR 1A JAMABIAFY

© AlphaDepdh sne detlamird duwing CaRtabon. SPEAG warants Thal I remanig devalon dut 1o B boundary élfect afler compsnsatan &
afwarys less than & 19 for freguencies Below 3 GH: ard baliw & 2% lor Fequencies Bebweon 3-8 GHz ol any distanca Megr Than hall (he probs G
EamEinr inam e Botinary
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Andrew Becker April 15 - June 13, 2014 RTS-6057-1405-01 L6ARGY180LW

EX300V4- SEN-3548

Januany 17, 2014

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity | [ ﬁqﬁ:h"’"I_ﬁﬁr
TiMHz)® | Pormittivity” (gtm)" " | ConvFX  ConwF¥ | Comf Z Alpha” {mirn} [k=2)
| 2600 | &35 2.6 691 | 681 1] 080 | 080 | +120%
5200 480 5.50 4.83 4.83 4.83 0.40 190 | £131% |
5500 486 585 433 | 4338 | 43z | oso | 190 | 2131% |
5600 48.2 .00 436 | 438 4.36 050 100 | #131% |

® Frgquency vabdity of £ 100 MHz oty apsloa or DASY w4 4 ond higher (see Page 2, else il s rostichnd o 3 50 ML Th uvnsertainly & the RE3

ol th CorveF uncedanty al Cabbratlion frequency and INe Uncerninty i the ndicaned Yequency hand

" M frequencias pelow 3 GHr, 1he validity of issue pammeters (o and &) can be relaxed ko = 109 il bgeid componsalion formsla s appied W
measred SAR vales, Al lequences above 3 Gz T valdily of B3os SArsmatecs {c 804 o) & sestriciad 1o 1+ 5%, Tha uncenininty i tho RES of
e Gomef uncerangy for indlcaind faget Gsson parameioss.
U A Topth ane dabemenad during caibratsion SPEAT wairants ihad tha romaining dewiation due B0 the Boundary effect after compensalion is
anbeys ass Wan @ 15 Ko Feguaendies beow 3 GHZ and below & 2% Tof Sequindss Ditessn 3-5 GHE ¢ poy dsannce g than haif the probe tp
dinrater feom tha bowundary.

Covbficate Mo EXI-3540_Jan14
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Dates of Test

April 15 — June 13, 2014 RTS-6057-1405-01 L6ARGY180LW

Test Report No FCC ID:

EXADVE- EN3648

Fregquency respansa [norma lized)
T T

Coarmificate Mo, EX33548 lanid 'F‘.}gej a1

January 17, 2014

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

1 E 4.1 i - I - 1 i i
500 1000 1500 2000 2500 3000
f [MHz]

e e

Uncertainly of Frequency Response of E-field: £ 8.3% (k=2
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EXA0NV- SHIE4E January 17, 2014

Receiving Pattern (¢), 8 = 0°

=600 MHz TEM f=1800 MHz R22
Tk ; ; ol :: ¥ z
T | - _— |
E __'_q_l =B i § b e Rl P :'--.--1 Sf-d-gud §og 4
o
F J_L_,_._if._. —F— (- 1 3 _-E .__|_._“:_.. }
- : Rl [] 2
1 "T"l'- '-'.i'l-.- TR 240 Rz

Uncertainty of Axial Isotropy Assesament: £ 0.5% (k=2)
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EXIDV4- SM.3548 January 17, 2014

Dynamic Range f(SARpeaq)
(TEM cell , f = 800 MHz)

PO e thorstndt | i _:
5 |
=2 10'- PR !
% - |
e 5
| i i
| o
A0l
= i pan Sy i
v 10 10 10 i 10
SAR [mWiemd]
i 1|
it wrnpe:'usabbcl Sompersated
1= LD
i)
= !
B [1] -_,__1.......,._.."_4. TR ) T A e ey ) e el t ]
I..u‘: . =
-"'-"' W il 1 ] 0
SAR [mWomd
Le |
AGE COM PEnaa A EAMPANSALRD
Uncartainty of Linearity Assessment: £0.6% (k=2)
Cenificats Mo EX3-3548 Janid Poagge 0 ol 11
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Andrew Becker April 15 - June 13, 2014 RTS-6057-1405-01 L6ARGY180LW
EXIDNd- SH3548 January 17, 214

Conversion Factor Assessment

= 2600 Mz WGELE R22 [H_comd) 1= 2600 MHz WGELS R22 (M_comF)

AR A

] A o S 3 w a 1 < "
5 ey il

muiseE  ymuwd saraa ratrrd

Deviation from Isotropy in Liquid
Error (4, 3), f= 500 MHz

‘ T T T T T T Ei

=12 -08 =06 D& -0 QO (e} 4 06 0B 1.0
Uncertainty of Spherical Isotropy Azsessment: ® 2 8% (k=2}

Corlificabe Mo. EXI-3548_Jan14 Page 1021 11
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April 15 — June 13, 2014 RTS-6057-1405-01 L6ARGY180LW

EXIDVE- SN:3548 Jammry 17, 2014

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

Other Probe Parameters

Sansanr Arangement D [ Triangular
Connector Angle () = [ T 0B |
Mechanical Surlace Detection Mode e enabled
..{;.I.pﬁil','.ul.ﬂljrf.u.ul,: Drefecilaon Mo i disabled
Probe Cverall Length D 237 mm
Probe Body Diametar ) — i0mm
Tip Length - 8 mm
Tip Diameter . Z5mm
Prode Tip io Sensar X Cahbration Point T 1mm |
Frobe Tip 1o Sensor ¥ Galibration Point T I T imm
Frabe Tip 1o Sensor £ Galloraten Foint i mm
Riecommaended Measurement Distance from Suwrlsce 2 mm
Cerbicato No: EX3-39d_Jan14 Fage 11 0d 11
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Calibration Laboratory of
Schmid & Partner

Enginearing AG
Fraghmmstrnsnse 43, 8004 Furioh, Switreriand

Aceridited by the Bwiss Aocroditation Sarvics (BAS)

750 Dipole

Schweirerizcher Kalibriesdienst
Service suisse d'élalonnage
FOMVIDEC SVEDerD oi laralura
Swilas Calibration Service

Aceroditation No.: SCS 108

The Bwiss Accredilalion Service it one of the signalories to the E&

L far the

cient  RTS (RIM Testing Services)

gnilivn ol calibration certificales

Cerificate He: DTS0V3-1021_Jan13

|CALIBRATION CERTIFICATE |
Oijet! D750Va - SH: 1021 ‘
Canitention procoduns|s) A GAL-05.v2 I

| Cenlitwation dain

Callbration procedure for dipole validation kite abowve 700 MHzx

January 07, 2013

| This casbraiion conificaie

ihs trnespabdling oo nalonal siangasds, which mallzs the physienl uniis of measumemans (S0

| The monsurgmaents ard thy uncortadntios wih confidones peobability are ghan on the iollowing pages and mre past ol the coriticain

All il il e sy

Calinrniien Equipsmam used (MATE eritizal far snlisration)

hisch i e s labanaiory laalily: envvionmend lemparaloe (22 = 37°C ard Bumadity < 700

Primary Standards L Cad Dt {Cortiticale o) - Scheduled Calibration
| Powr malar EFM-4424, GEITHBOT0 O=N=12 (N 217-01840) Del=13 |
| Powser semsor HP 8414 EETERTE 0P 12 (Mo 21 T-01040) Qg3
| Feterence @0 o0 Atruaten S S 20k EI-MAAT- T2 (o, 21750 Ape-13
| Type-N mismaleh comiinalion S 5047.9 1 06327 Z7-Mar-12 (e, 217-01533) ARr-13
| Fatanence Probe E530V3 b 3205 28-Don-12 (Mo, E63-3206_Dwol 2) Dwc-13
| DAE4 BN 801 T -dun-12 (No. DAEL-E01_Jun 1) dun-13
Snoonly Stateds _____ (D8 Lk Datd fin Mruse] Sehiduied Chack §
Prowanr sermor HP BER1A MY 1082317 1B-Cret-02 [ henee chsck Oel-11) Irs hise chech: Ocl-13
RF gensalor RAE SMT-08 100005 Tl Aug=B9 [in housa chick U-11) I s Chack: Ocl-13
Metwidk Analyzer HF B753E USITIR00NS S4E06 1E8-Oct-01 (i house chedk e1-12) Ir e ChCk: 1135
Hama Funclicn Sigraluny
| Calibrator by Laif Kiysnar Laboraioey Technician T
i =
A
| ; o g, A
Approesd by Kaljn Pokowic Tachnical Manngar e
e e A
I35 January & 2013
Thils ol e et shall rol by e oducid axcopl in 1wl withoul wition appinval 0f U laboralony,
Carfilicate No: DTSOVI-1021_Jan13 Page 1ol &
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Dates of Test Test Report No FCC ID:

April 15 — June 13, 2014 RTS-6057-1405-01 L6ARGY180LW

Calibration Laboratory of
Schmid & Pariner

Engineering AG
Feoghavssirmue 41, 8004 Zurich, Switzeriand

Schweizoriecher Kalibreordiens]
Sorvice sulsse dédtalonnage
Sorvizlo Svizeérd i Wrdtura
‘Swies Calibration Sendos

Avuredied by tho Swiss Accroditation Sordoe (SAS) Accreditntion Mo.: SCS 108
The Swiss Accredilalion Sevvice is one of the signasiories bo the EA
Blultilateral Agresmant for the ecognition of calibralion cerlificales

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL f NORM x,y.z
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) lor 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 Enginsaring & Technalogy (FGC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Figlds; Additional Information for Evaluating Compliance of Mebile 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 Syslem Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions; Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cedificate 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 arientad
parallel to the body axis.

= Fead Paint Impadance and Refum Loss: These parameters ara maasurad with the dipole
positionad under the liquid filled phantom. The impedance stated is transformed from the
measurament at the SMA conneclor o the feed point. The Return Loss ensures low
reflecied power. Mo uncertainty required.

¢ Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty reguired,
SAA measured: SAR measured at the stated antenna input power,
S5AR normalized: SAR as measured, normalized 1o an input power of 1 W at the antenna
connector.

« SAR for nominal TSL paramelers; The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is staled as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distibution corresponds to a coverage
probability of approximately 95%.

Caorfilicale Ma: D7&A0V3-1021_Jan13 Paga 2ol G
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Measurement Conditions
DASY system configuration, as far as not given on page 1

DASY Version DASYS VB84
Extrapolation A::duanmd Extrapolation
Phantom Muodukyr Flat Phanbem
Distance Dipole Center - TSL 15 mm wilh Spacer S
Zoom Scan Resolutian de, dy, dz = 5mm
Frizaueney 75 MHz + 1 MHz

Head T5L parameters

The lollowing pawameders and calculations were applied.
Temperalure Parmitlivity Condustivily

Hominal Head TSL parametars 2052 41.9 0,68 mha'm
Measured Head TSL parameters {22.0202)"C 414 6% 0,89 mho'm & & %
Head TSL lemperature change during lesl =05"C

SAR result with Head TSL
SAR averaged over 1cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.12 Wikg

2AR lor nominal Head TSL paramederns

normalized 1o 1%

B.48 Wikg = 17.0 % (k=)

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

wndilean

SAR measured

250 m\W ingul power

1.38 Wikg

SAR for nominal Head TSL parameters

normalized o 1W

5.51 Wikyg £ 16.5 % (k=2)

Certdicate Ma: DFSOVI-1021_Jan3
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April 15 — June 13, 2014 RTS-6057-1405-01 L6ARGY180LW

Appendix
Antenna Parameters with Head TSL

Impedance. transformad 10 feed poim 55.7 1 -0.2 0
Retum Loss - 284 dB

General Antenna Parameters and Design

| Electrical Delay (one diection) 1.033 08

Aller long term use with 100W radiated power, onby a slight warming of the dipole near the feedpoind can be measunesd,

Thes chipole is made of standard semingid ooaaal cabile, The cenbern conductor of e feeding ling S directly conmnected 1o he
soncnnid arn of The depole. The antanna e therelorn short-crculted Tor DG-signaks. On soma of the dipoles, small and caps
are added 1o the dipole anms in onder o improve matchang when loaded according to the pesition as explained in the
“Measuremant Conditions® paragraph. The SAR data are not affectad by this change. The ovarall dipole langah is still
acconding to the Sandard.

No excessive force must be applied 1o the dpole arms. because they might bend or the soldered connections near {he
feedpaint may be damaged.

Additional EUT Data

Manufaciured by SPEAG
Marulzaciured oo Decembes 07, 2010
Carificate Mo: O750V3- 1021 _Jan13 Fago 4 of B
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DASYS Validation Report for Head TSL

Drate: 07.01.2013
Test Laboratory: SFEAG, Zorich, Switzerland
DUT: Dipale 750 MHz; Tyvpe: DTS0V3; Serial: D750V - SN: 1021

Communication System: CW; Frequency: 750 M1z

Medium parameters used: £ =750 MHz; o = 089 5/m; &, = 41.4; p = 1000 kg}'m"
Phantom section: Flat Section

Measuremem Standard: DASYS (IEEETECIANSI C63.19-2007)

DASY 52 Configuration:
« ['robe: ES3DV3 - SN3205; ConvF(6.28, 6.28, 6.28); Calibrated: 28.12.2012;
«  Sensor-Surfuce: 2mm (Mechamenl Surlace Delection)
+  Electronics: DAE4 Sn601; Calibruted: 27.06.2012
«  Plamtom: Flat Phantom 4.9L; Type: QDOOOPA9AA, Serial: 1001
o DASYS2 52 8.4(1052), SEMCAD X 14.6.3(7028)

Dipale Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube (:
Measoremem grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 54107 Vim: Power Drift = 0.01 dB

Peak SAR (extrapolmed) = 3.23 Wike

SAR(1 ) = 212 Wike: SAR(I0 g) = 1.35 Wikg

Maximum value of SAR (measured) = 2.47 Wikg

=&

Gl ]

180 LS
0 dB =2.47 Wikg = 3.93 dBW/kg

Cantificate No: DFS0VI-1021_Jan13 Paga S ol G
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Test Report No FCC ID:

Impedance Measurement Plot for Head TSL

? Jan 343 A2:87:23

CHI LU P 155080 8 244,54 B SERZE of FREORE B MH2
L
[0

i ",

1, -
g %

o
CHZ 311 LO% 3 4B/ REF -20 OB W-TRIFT IR TOOERD DER AHZ
- e b T
Sy o
s - P
e &
\I““ 1 ] -
Py
1o
Wld
Al S LR (i FHE STOF afo.08s 0dd HHz
Ceifscate Mo DFH0VI-1021_Jan13 Page 6 of 6
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835 Dipole

Calibration Labaratory of g Schweizarischor Kallbriordionst
Schmid & Partner Sorvice suisse d'dtalonnage
Engineerning AG . Carvirio svizases di taraira

Zovghaseiranes 43, 8004 Zurich, Bwilzerland S Swise Calibextisn Sardics

Agcrediled by he Swiss Acedialion Sevice (SAS)
Thie Swiis Accraditation Service ks ome of e signalories to he EA
Multilateral Agreament for the recognition of cahbration cerlilicales

Accreditation Ho.: SCS5 108

client  RATS (RIM Testing Services) Certificate No: DB3SV2-446 Jan13
|CALIBRATION CERTIFICATE |
;th.lﬂ'l Da35V2 - SN: 448

QA CAL-05.v9
Calibration procedure for dipole validation kils above 700 MHz

| Cadilrabion procechn()

Calilsagon dabi; January 07, 2013
Thies calibration cotficaln docamenls U oy (e nalional standands, which reekag e prysical unlz of masswements (31).
Ther mesasuremants and 1ha wearainties with conlidence probabilly s given on ba lolowng pages and are pari of 1he cedilicate,
Al calfimalions Rives Deen conduciad in e CoEed ARCmiony WGy, rvtnmant lMmpdraiund (33 & J1°0 and humigiy < 0%,
Cofibsration Eguipmend ised (MATE crifical for calibeation)
Primary Saaraams LiDa Gl Datg (Corificans Mo — Senaulad Galbmbion
Powar maber CPM-8324 ; GEIA 80704 O -bhere-12 (M, 217-01680) Oer-13
Povelr 3@nand HM G4814 | US3reaeiid O bl 12 (Wi, 217-01 64800 O3
Redesenco 20 dB Ao B! 5055 (208) 27 Mnr 17 Me 317-01830) Agir-13
Type-W mismateh combinadion BB 04T 37 ORART 20-bar-12 (Mo 217-01833) Agn-13
Redeenon Probe EBI0WE 2. 3205 28-Dec-12 (No. EB3-3205_Dec12) Dec=13
DAEA | 3H: 801 FT-Jure12 (ho, DAES-G01_Jn12) Jurr1d
Secondary Standards |Ip= ek Dl ir housa) Senedied Chack
P sansod HF B4814A MY 10837 TH=OICA2 (i hougs chsck OC-11) I Rousd chdeik: O3
Hi- generalor RES SMT08 pLLLA FE 0= ALg-99 {in Roims chack O0-11) In R chaok: O3
Matwors Bnalyzer HP 8753E USHT305485 S4206  16-0ct-01 (in hoves check Oct-12) In housa chark: Oct-13
Marmng Furclion Signatlure
| Calitrated by Losil Klysrmn Laboratory Techmcian .%;z "
= %_,M
~
r P T
| Appeovmd by Karlji Pokoic Technical Marnsges L
B =T

| T b alicn coliliCati $hall ol B i Cucpd ot 0 10l wilmea wrilkan SDEeoiad of thi IDommenn

Cortdicala No: DE36VA-446_Jan1d
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Gﬂllhrﬂhﬂn Laboratory of e:{_‘:f-‘:rfi*’b Sohwalzerischer Kalibaiosdienst
Schmid & Partner e Sarvice suisss d'étalonnage
Engineering AG ey Servizis svizrars di taratura
Zeughaussirasss 43, BIGA Zurich, Switzerdand H{;ﬁ;f Swinz Calibratian Sarvice
Accradited by 1he Swiss Accrediation Servica (SAS) Actreditation Me.: SCS 108

This Bwing Aecroditation Service is one of the signatories 1o the EA
Multilsternd Agreamant for the recaqnition of calibration certificates

Glossary:

TEL

tissue simulating liguid

ConvF sensilivity in TSL / NORM x,y,z

MN/A

not applicable or nol measured

Calibration is Perfarmed According to the Following Standards:

a)

b)

IEEE Std 152B-2003, "IEEE Recommended Praclice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measuremenl Technigues”, December 2003

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

Federal Communications Commission Office of Engineenng & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure lo 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 Documentalion:

d)

DASY4/5 System Handbook

Mathods Applied and Interpratation of Paramaters:

-

Measurement Conditions: Further detalls are avallable from the Validation Report at the end
of the cerificate. All figures stated in the cerificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipale is maunted with the spacer to position its leed
point axactly balow the center marking of the flat phantom section, with the arme orignted
parallel to the body axis.

Feed Poinf Impedance and Retum Loss: These parameaters are measurad with the dipola
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Returm Loss ensures low
reflected power, Na uncertainty required

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

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

SAR nomralized: SAR as measured, normalized 1o an input power of 1 W at the antenna
conneactor,

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

fﬁelreperled uncertainly of measurement is stated as the standard uncedainty of measurement
multiphed by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Conificate Mo: DEISVE-246_Jani3 Page 2ol 6
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Measurement Conditions
DASY system configuralion, as far as nol given on page 1.

DASY Version DASYS VE2 B4
Extrapalation Advanced Extrapolalion
Phantam Medular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution du, dy, dz =5 mm
Freguency B35 MHz = 1 MHz

Head TSL parameters

The lefliowing paramedars and calculabons wore apphied
Temperature Permittivity Conductivity

Nominal Head TSL parametors 22._& "‘G - =} 41.5 0,50 mhwoim
Measured Head TSL paramoelors (P20 =023) b = 420 =6 % 0892 mibeb'm = G %
Head T5L ternperature change during test =05 — -

SAR result with Head TSL
SAR avaraged over 1 em’ (1 g) of Head T5L Condition |
S&R :naas..urad 250 W Ul poeees 238 Wikg

BAR (o nonmenal Head TEL parameters

narmalized o 1W

939 Wikg £ 17.0 % (k=2)

-snn averaged aver 10 em® {10 g) of Head TSL canddion
SAR measurad 250 mW inpul power 1.55 Wiy
SAR for nominal Head TEL paramelers miarmilized o 1W 6.13 Wikg = 16.5 % (k=2)

Conlilicate No: DBISV2-446_Jan13
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Author Data
Andrew Becker

Dates of Test

April 15 - June 13, 2014

Test Report No

RTS-6057-1405-01 L6ARGY180LW

FCCID:

Appendix
Antenna Parameters with Head TSL

Impadance, trancformed 10 lead pain 50151 -B.5 {3
Return Loss -23.7dB
General Antenna Parameters and Design
I EbEcincal UIﬂﬂ'!l [1:|||.r-| dirpcbon) 1.38E ns

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

Thez dlipole s made of standard semirigid coaxial cable. The center conductor of the Teeding Bne is directly connecied to the
socoad arm of the dipols, The anlenng i therefore short-careuiled lor DC-gignaks. On gome of the dipodes, small end caps
anry ke T thie dipeode: o in oodor T improse matching whon loadod acoording 1o o posilon s oxplained in h
"Measurenmen! Conditions” paragraph. The SAR data are nob affected by this change. The overnall dipole length s still

atcording 1o e Standard.

Mo exceseive force must be applied 1o the dipole arms, bacausa they might band or tha soldared connections naar the

feadpaint may be damagad.

Additional EUT Data

Manufaciuned by

SPEAG

Manulaciured on

Ociober 24, 2001

Cantificate Mo: DEISV2-846_Jani3
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April 15 — June 13, 2014 RTS-6057-1405-01 L6ARGY180LW

DASYS5 Validation Report for Head TSL

Diane: 07.01.2003
Test Laboratory: SPEAG, Furich, Swinzerland
DUT: Dipole 835 MHz; Type: DRISVL; Serial: DEISV2 - SN: 446

Communication Sysiem: CW; Frequency: B35 Milz

Medium parameters used: = B35 MHz; o = 0.92 5/m; & = 42; p = 1000 kg/m’
Phantom section: Flat Section

Meazuremenmt Standard: DASY 5 {(IEEENEC/ANS] C63.19-2007)

DASY 32 Configuration:
«  Probe: ESIDV3 - SM3205; ConvE(6.05, 6.05, 6.05); Calibrated: 28.12.2012;
s Sensor-Surface: 3mm (Mechanieul Surface Delection)
o Elevtronics: DAES Sno01; Culibrated: 27.06.2012
o Phantom: Flat Phantom 4.9L; Type: QDROOOPA9AA; Serial: 1001
« DASYS2 52.8401052) SEMCAD X 14.6.8(7028)

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

Reference Value = 56,650 Vim: Power Drift = 0.01 dB2

Peak SAR (exmrapolated) = 3.61 Wikg

SAR( gy = 2.38 Wikg: SAR(ID g} = 1.55 Wikp

Maximum value of SAR (measurcd) = 2.79 Wike

0dB =2.79 Wikg = 4.46 JBW/kg

Cerlificate Mo; DEIEVE-44E8_lan1d Page & ol &
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April 15 — June 13, 2014 RTS-6057-1405-01 L6ARGY180LW

Impedance Measurement Plot for Head TSL

F
\
\
g ., -
H1
CHZ B11  LDG 3 dB/REF =20 o n=2LTi5 dE  B33.000 A58 HHz
i ‘-""‘--\. — - i
- -
9 -
Ca " -
N -
N g - ~ £
Y
%o vi
L
Hld
STHET E35.000 DUE MH ST L B5.000 g FEx
Ceerlificaie Mo; DEIEVA-448 Jan1d Fage & of &

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS
Copyright 2005-20144, BlackBerry RTS, a division of BlackBerry Limited




Document Page
=s, Appendix A for the BlackBerry® Smartphone Model RGY181LW SAR | 47(78)
*2BlackBerry | Report
Author Data Dates of Test Test Report No FCCID:
Andrew Becker April 15 - June 13, 2014 RTS-6057-1405-01 L6ARGY180LW
1800 Dipole
Calibration Laboratory of Sctwistzartpctier Kilbrlsrdistat

Schimid & Partner
Engineering AG

Lrughsuisiresan 13, B0 Zurich, Bwilzerland

Accrednod by tha Swiss Accredilation Bervicn (SAS)
The Swigs Accreditation Sorvice |g one of he signatories ta the EA
Masttilatars] Agraament Tor th netognion of calibralion cortilicales

CHent

RTS (RIM Testing Services)

Serviee milgsae o dtalonnage
Bervizio svizrers di inesturs
Swrine Calibratfion Esrvies

Accraditation No.. SCS 108

Corfificate Ho: D800V 2-2d020_Jan13

CALIBRATION CERTIFICATE

Cijoct

Cahbyakion priteduris)

| Calibraten data:

Primany Sinndandy

D1800V2 - SN: 2d020

QA CAL-05.v9

Calibration procedurs for dipale validation kits above 700 MHz

January 08, 2013

Calwation Equipmen] whod (METE critical for cabbimtion

|10

Pesvwae modsr CTki-4404
Poswgr senacer HP A4a1 4
Rudneonen 20 df Attanosice
Type-N mismaich combinasion
Relerevie Proke E230VA
DAEA

| Secenaary Standands
Foiver sinsor HF B481A

HF gardtalor HES S0 1-04G
Nanwork Aratyper HP Brsal

Cahbeatad by

Appioeved by:

GOATABOT0L
| USaTRseTE)
| Bh S06A [20k)
BM: 5047 37 06327
Sh: I30K
8M; 601
e
WY41002317

100005
LS00t SAR06

ter0 E-Naoug

Kntfn Pohoda

Cal Date (Coficaty He.)

01 Mow=12 [No, E17-01840)
01Hev=12 (Mo, 217-01640)
SE-MErE (NS, 21 7-01550)
27-Mor-12 (Mo, 217-01533)

28 Dwe-12 (No, ES3-3205_Deet2)
27-Jun-12 (No. DAEA-E01_Jun 12}

Tk Mplil_lllmmb

| This cabtnation eurlificats domumonts tha traceability i nailonad sanrdneris, which realiza ihe phyaical g of MdasLURGMEnLY {51,
1 inpaguinensants ard Bu uncorlasius with confidenon peobability are ghon on the following pages ord G pan of the cemtcals.

All Calbmlions Ravd been Conducied in the ciosed laborstony Taclily. envionmend tempeniuee {22+ 370 and humidity < T0%.

Schehubed Calbration
Oxt-13
Oct13
Agee13
Apr13
Dws-13
NIERE

Schidunn Chook

18-0ct-02 {In Fowme check Dol-11)
H-AugrBa in house check Ccl-11)
TE-0CH01 (in hrduse Chiack Dol-1.2)

Funclicn
Laboraloery Technician

Tachnlcal Momangee

Tris cabibralion cerlibcale shall nol be reps o] eucepl in full williou! vailton apeeosal of B Bloabany:

In hemiss check- 0113
I s check: Ocl-13
I howse check: Oot-13

Sigraiwe
P
( fraee &olences
Wete Errlieaces
A
IR g

Issued. January 8, 2043
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April 15 — June 13, 2014 RTS-6057-1405-01 L6ARGY180LW

Calibration Laboratory of S, alisg g Schweizerischer Knlibricrdienst
Schmid & Partner % Service suisse d'ilalonnage
Engineering AG RoEMRS (O il Tl i
Zoughausstrasse 43, 8004 Zurich, Switsrland K'Y, e e S Swiss Calibration Service
T D=
Accraditind by B Swiss Acciedilation Servico (BAS) Accreditntion Bo.: S0S 108

Thee Swiss Accreditation Service is one of he signalories ta the EA
Muitilateral Agreament for the recegnition of calibration cortificatos

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x.y,2

R nel applicable or not measurad

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 Davices: Measurement Technigues”, December 2003

b) IEC 62203-1, "Procedure lo measure the Specific Absorption Rate (SAR) for hand-held

cl

devices used in close proximity to the ear (frequency range of 300 MHz 1o 3 GHz)*,
Fehruary 2005

Federal Communications Commission Office of Engineering & Technolagy (FCC OFT),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Hadiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplemant C (Edition 01-01) to Bulletin G5

Additional Documentation:

d)

DASY4/s System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the cerificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Paramaters with T3L: 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 arjented
parallel to the body axis.

Feed Point Impadance and Refum Loss: These parameters are maasured with the dipole
positionad under the liquid filled phantom. The impedance statad is tfransformed from the
measurement at the SMA connector 1o the feed point. The Beturn Loss ensures low
reflected power. Mo uncertainty required,

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

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

S5AR normalized: SAR as measured, normalized to an inpul 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 uncertainly of meaﬁ_l;remer;l .
muliipled by the coverage factor k=2, which for a normal distribution comesponds 1o a coverage
probability of approximalely 95%.

Corificala No: 01800V 2-280%0_Jan13 Page 2 of &
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Measurement Conditions
DASY syl configuration, as far as not given on page 1.
DASY Version DASYS VED 8.4
 Extrapalation Advanced Extrapalation
.;I:untum Maodular Flat Phantom
Distance Dipole Center - TSL T tomm with Sparer
Zoom Scan Resolution di, dy, dx = 5 mm
Frequency 1800 MHz £ 1 MHz
Head TSL paramelers
The following parameters and calculations were applisd.
Tomperature Permittivity CGonductivity
Mominal Head TSL parameters 220"C A40.0 1.40 mhofm
Measured Head TSL parameters (22.020.2)°C Y= 6% 1.38 mhaim = 6 %
Hoad TSL temperature change during test =055 -
SAR result with Head TSL
AR averaged over 1 em® {1 g of Head TSL Condilion
SAR measured 250 myY inpul power 261 Wikg

SAR for nominal Head TSL parameters

narmalized to 1%

38,5 Wikg = 17.0 % (k=2)

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

condition

BAR measursd

B0 W inpul power

506 Wik

SAR for nominal Head T5L parameatérs

normalized 10 1%

20,3 Wikg = 16.5 % (k=2)

Cartificate Mo: D1BI0V2-2d020_Jan13
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Andrew Becker

Dates of Test

April 15 — June 13, 2014 RTS-6057-1405-01 L6ARGY180LW

Test Report No FCC ID:

Appendix

Antenna Parameters with Head TSL
Impedance, transformed to feed point 462 {1 - 8.3
Rilum Loss - 20.5 48

General Antenna Parameters and Design

] Elecirical Dalay {one direction) 1.216 ns

After long lorm wse with 100W radiated power, only & slight waming of the dipole near e lesdpoint can be measured,

The dipele is made of standand semirgid coaxial cable, The center canductar of the faeding ling is dieclly connecled in the
second am of the dipdle. The antenna is thenslon: shon-circuited for DC-signals, On some of the dipales, small end gags
are added 1o the dipola arms in ardes lo smprove malching when loaded according 1o the pogition ag explained in the
‘Measurement Conditions” paragraph. The SAR dala are nod allected by this change. The cverall dipola langth iz stil
according 1o the Standarnd.

MNo excessive force must

be apphed 10 the dipole arms, because ey might bend o the soldered connections near the

feedpaint may be damaged.

Additional EUT Data

Manydaciured by

BPEAG

Manufaciured on

Seplember 07, 2001

Cartificate No: D1800V2-20020_Jan13 Page d of 6
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April 15 — June 13, 2014 RTS-6057-1405-01 L6ARGY180LW

DASYS Validation Report for Head TSL

Duate; 09.01,2013

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1800 MHz; Type: D1S00V2; Sevial: DIS00V2 - SN: 2d020

Communication Sysiem: CW; Frequency: [ROD MT1x

Medium parameters used: £ = 1800 Milz; o = 138 5/m; & = 38.9; p = 1000 kg/m”
Phamom section: Flat Section

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

DASYS2 Conhiguration:

Probe: ES3DVE - SN3205; ConvF(5.04, 5.04, 5.04); Calibrated: 28.12.2012;
Sensor-Surface: Jmm (Mechanical Surfuce Detection)

Electromes: DAE4 Sn601; Calibruted: 27.06.2012

Phantom: Flat Phaniom 5.0 (front); Type: QDOOOPS0AA; Seral: 1001
DASYS2 52.8.401052); SEMCAD X 14.6.8(7028)

Dipaole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dv=3mm, dz=53mm

Reference Value = 95870 Vim: Power Drift = 0.04 dB

Peak SAR (cxtrapolmed) = 17.5 Wikg

SAR(I g) =961 Wikp: SARD p) = 5.06 Wikg

Maximum value of SAR (measured) = 11.8 Wikg

1800 <=
0dB =118 Wke = 1072 dBW/kg

Cartiicote Mo: 0800V 2-2d020_Jan13 Page & ol B
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of
Schmid & Pariner

Engineering AG
Tevghausuirasce 43, BO04 Furioh, Bwitserkand

Aporedited by the Bwiss Accreditalion Service (BAS)

1900 Dipole

g Schweoizerischer Kalibrierdianst
Sarvice suisse d'éialonnage
Sarviria avirsers di teaturs

8  Ewios Callbration Sorvies

Accreditation Moz SCS 108

Thir Swiss Accradilalion Sevice is o of the signalories o lhe EA
Blaltilatenal Agresmant oy the recognilion o calibrabion canlilicales

Cliont

ATS (RIM Testing Sarvices)

Cerificate jo: D1900V2-545 Jan13

CALIBRATION CERTIFICATE

Cmjict

Cafbengion procedinm(s)

| Cofbdion dide

D1300V2 - SN: 545

QA CAL-05vG
Calibration procedure for dipole validation kits above 700 MHz2

Januany 09, 2013

Caimration Fauipmant used (MATE exitioal for calibraiion)

This colibention comdioale documents the irocsabality 1o edioal slandards, which realize he physical wis o maaswements (5.
Ther masscrmmanis and (he woersnties will confidence probaliity are givan on Be Bowng pages and arg pan of I Cotdicale,

All calibrations hawe besn conducted in e Cleed labamlony RSty @ninsnment Lemperitung (22 = 35°C and humisty « Tt

Natwark Analyzer HF B753E

USNrIG0585 54206

18-01-01 (s houss chack Oct-12)

Thits calibralion cosfificate shall nol Lo rproduced axtegl in 1ull wilhedl withen Aporoval of the isbormory,

Carficato No: DM800V2-B45_Jan13

| Frimary Slandards e Cai D (Coviiticate Mo,y Sohaduied Caltbration
Fowar méaler EFM-428 G ran0 s O-Pr-12 (Mo, 217-01640) Oot-13

Fowar senbor | IF B A LS Tas 00w 12 (M 297 0 Rad) Cot- 13

Falenencd 20 A0 Anaruasar Sh: 5058 (20K) 27-Mar-12 (Mo, 21 7-018M0) Apr-13

Typst-M mismalch combenation EN RO4T A 0ERRT F-Mar-12 (Mo, 217-01533) Ap-13

Fedarence Probe ES30V3A SN X308 28-Dec-12 (Mo, ER3-3205_Dact ) Lec-13

DAk BN B IT-dune 13 (M. DAESGDT Juniz) Jur13

Eocondary Slandande o Cohack Dt {in housa) Beheduled Check
Powor sensor HP B4B1A MYSI0eET NH-LMCHE {in RoUSe chak Det-11) In house checi: Oct-13
RF gormralon RES SMT-D6 VG =Ry (in Pougs check O1-11) In hewess checlc: Ot 13

In hnesa chesck: Oc-13

Mam Furchion Signasure
Calimiod by: Israe E-Haoug Labomaory Techician ¢ e (7
Aot € (o eestin
Appraved by Knija Pakondc Tichiical Manige ; £
Ml

I Jamaary 8, 2013
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April 15 — June 13, 2014 RTS-6057-1405-01 L6ARGY180LW

Calibration Laboratory of 5*@*& &  Schwsizischer Kalibriardionst
Schmid & Partner % C  Servies suisse detalonnage
Enginearing Al b Servizie svizeere ol tarsturs
Feughnimsstraase 43, B004 Furich, Swizeriand d-:i{;:\ e S Swiss Calibratian Serviee
Aoczedlicd by the Swiss Accrodialion Senvoe (SAS) Accreditation Mo.: SCS5 108

The Bwiss Accreditalion Service is ano of the signatories o the EA
Multilsteral Agresmenl fus e recognition ol calibration cesdlilicales

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL / NORM xy,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b

<)

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

IEC 62203-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximily 1o the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Federal Communications Commission Office of Engineering & Technolagy (FCC OET),
“Ewvaluating Compliance with FCC Guidelines for Human Exposure lo Radiofregquency
Electromagnetic Figlds; Additional Information for Evaluating Compliance of Mobila and
Portable Devices with FCC Limits for Human Exposure to Radicfrequency Emissions”,
Supplement C (Edition 01-01) to Bullatin 65

Additional Documentation:

d)

DASY4/5 Systern Handbook

Methods Applied and Interpretation of Parameters:

&

Measurement Condilions: Further defails are available from the Validation Report at the end
of the certificate. Al figures stated in the cedificate 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 centar marking of the flat phantem section, with the arms criented
parallel to the body axis.

Feed Point Impedance and Retum Lass: These parameaters are maasurad with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connecior to the feed poinl. The Return Loss ensures low
raflected power. Mo uncerlainty required,

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

S5AR maasurad: SAR measured at the stated antenna input power,

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

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

The reported uncerainty of measurement is stated as the slandard uncertainty of measurement
multiplied by the coverage tactor k=2, which for a nermal distribution corresponds to a coverage
prabahility of approximately 95%.

Cadificate No: D000 2-545_Jon13 Faga 2 af &
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Measurement Conditions
DASY sysiem configuration, as far as not ghven on page 1.
DASY Version DASYs VHE84
Extrapolation Advanced Extrapolation
Phamtarm Modular Flat Pha_r_m:lm
Distance Dipole Cenler - TSL 10 mm with Spaser
Zooin Fean Resolulion d, dy, dz =5 mm
Frequency 1900 MHz & 1 MHz
Head TSL parameaters
The following paramatars and caltulations ware applied.
Temperalure Permiltivily Conductivity
MNominal Head TSL parameters 22040 40.0 1,40 mhaim
Measurad Head TSL parameters (22.0£02)°C 304 £6% 1.38 mhodim + 8 %
Head TSL temperature change during test <0.5°C
SAR result with Head TSL
SAR averaged over | em” (1 ) of Head TEL 'E.'-:)-'Hli_ml‘l
SAR |1mnﬁurﬁ.¢i. 250 mW input power 10.0 Wikg
SAR for nominal Head TSL parameters nomafized o TW 40.2 Wikg = 17.0 % (ks2)
SAR averaged over 10 em” {10 g) of Head TSL condition
EAR measured 250 rnw ANPLUE power 5,26 Wikg

BAR lor nominal Head TSL paramaions

nommalized 1o 1W

21,1 Wikg = 16.5 % (k=2)

Cartificate No: D1900V2-545 Jan13
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Appendix

Antenna Parameters with Head TSL
Impedanca, trangformed 1o fead paint 5106 + 1.7 ji2
Retsrn Loss - 3.3 dB

General Antenna Parameters and Design

ElgeAricil heliny {owwe dhiriscioon) 1.788 ns

Aler long 1eem use with 100W radiated power, only a slight wamming of the dipole near (he feedpoint can be measured

The dipole is made of standard semiigid comxaal cable, The cener conductor of e ledding line is dineclly conncied 1o the
second arm of the dipole, The antenna s therelore shon-cireuitod tor DG-sgnals. O somd of e dipolos, amall ond cips
are added 10 B dipolo arms o erdar o improve matching whon lnaded according to the position as explained in the
"Measuremeont Condilions® paragraph. The SAR data are not affectad by this change. The overall dipole langth is still
according bo the Standand

Mo excastive force must be applied 1o the dipola arms. bacausa thay mig band or the soldered connections near 1he
feadpeint may be damaged.

Additional EUT Data

Manulaciuned by SPEAG
Manulaciured on Mevermbaer 15, 2001
Cenificate Mo D1S00VE.545_Jan13 Fage 4 ol B
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DASYS Validation Report for Head TSL

Dane: 09.00.2013

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1904 MHz; Type: DIHAV2; Serial: DTS00V 2 - SN: 545

Communication Svsiem: CW; Frequency: 1900 MHz J
Medium parameters used: = 1900 MHz; o = L.38 S/m; £ = 39.4: p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IECIANS] C63,19-2K¥T )

DASY 32 Conliguniion:

Probe: ES3DV3 - SN3205; ConvF(4.98, 4,98, 4.98); Calibrated: 28.12.2012;
Sensor-Surfoce: 3mm (Mechanicul Surfuce Detection)

Electronics: DAE4 Sn601; Calibrated: 27.06.2012

Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
DASYS2 52.8.4(1052); SEMCATD X 14.6.8(7028)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10wm/Zoom Scan (7x7x7WCube 0:
Measurement grid: dx=3mm, dy=3mm, dz=5mm

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

Peak SAR (cxuapolaed) = 18.1 Wikg

SAR(T g) = 1 Wikg: SAR(I0 g) = 5.26 Wike

Maximum value of SAR (measured) = 12.2 Wikg

-17.0n

-1E.00

0dB =122 Wikg = 1086 dBW./kg

Cerificate Mo: D1A00VE-E45_Jan13 Page 5 of &
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Impedance Measurement Plot for Head TSL

9 Jan 2013 180049544

ERI 844 3 U FS LVSHEST G LETPT O 148,54 gH 1 SRLORD IR HHz
[
D 1
A"
{
\1
e
id
EH2 Sii LOG 5 dBSREF =3B 6 LE-34,335 48 1 POR.P00 900 MHz
Ci T == T T
o 8 & -
' ..."'._' i .,".
feg H : + LY 4 ,-"r
16 \ ':_)‘
- II
Hid I', i
U
ETART 1 TR H0D BB0 I TR 2 1 00LARE ARR MHE
Canificate No: D1S0IVIE45 i3 Paga 6ol G
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2450 Dipole
Calibration Laboratory of AV, Bt her Kaibienien
Sochmid & Parmar % Eﬂﬁﬂl Beriien ndiinas (el dionfegn .
Elhginawiﬂg a3 S % ﬁ{g c Espalgin svdzears ol terstur
Zeughmumstraase 43. B4 Zurich, Swdzerand R LT 5wl Callbrden Sanics

ACOEEN0d Ty o Batsn Aecriainbon Semicn [SAd)
Thas Twiiaw Roomo] berihon Saryiow s one of 10 signatories o the CA
Muhtmeed Agreemees hor D recoprison oF calibrymios comificaes

Gt Binckberry Walerioo

Cariblicate tc: D2450V2-791_Sepid

|CALIBRATION CERTIFICATE

Dt

Calismhur pamwndmt]

CaxiDeadion onie

D2450W2 - SN T

L0 CAL-05 58

Cafibration procedure for dipole valdation kits above 700 M-z

Seplember 10, 2013

Thic Y (3
The men s crevus b, wed Has

Ehs: Lol T O
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Fitlorains Hinke FAEIVY R N u-ine- 10 g, BERE-aR Deacti

&l | EH. B9 25-Apr- 10 (Mo, DAELBE_Bj=17]

Hatorcinry Bismdards s Eheck S (in houss)
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Calibration Lﬂhﬂmtﬂf!‘ ﬂf Betrrrtrpriscter Bal Eelprsiar sl
Schamid & Parines SRTVECH BUIBSE ALl g
Enginecring A SEeviE G Evigemrn o Iralora
e i se nane 43, 3004 Zunichy, Hadlmariand Suries Callhration Servioe
Accradiad by T Bwps Accrockizios Gonica (RAS) Accoedtisiion e, Seo 1RB

Tho Sales daorlinatioe Savier |9 nie of Do sigedtorian %o e TR
Flulimsrad Agregmes for B megog nen o calsratiay Cari calns

Gloasany:

TSL tisswe simuiating Boguid

LamF sersEitivity m TSL FNORM 2.2
MiA rial applicable or not measuned

Calibration is Parformed According to the Following Standards:

A} IEEE Std 16528-2003, 1EEE Recommendad Practice for Determining lhe Peak Spatial
Averaged Specific Absorpton Rate (SAR) in the Human Head from Winlass
Communicabiona Devices: Maasuremant Technigues”, Dacamber 2003

b} IEC 62208-1, "Procedure o measure the Specilic Absomption Rate (SAR) for hamd-hieid
devices usad in close proximity to the aar (lrenuenay range of 300 MHZ 1o 3 GHz)",
Februany 2005

o) KDOBE BE5E64. “SAR Measurerment Raguirements for 100 MHz to & GHz"

fdditional Decumentation:
db DASYAS Syslem Handbook

Methods Applied and Inlerpretation of Parameters:

»  fdsasivernent Conditions: Further details are available from the Vahbdation Hepon at the and
of tha certificats, Al tgures Slatad in the cerificate are valid at the fracuancy indicated.

#  Aplenna Paramaters willl TS The dipode i mowrded with he spamsn b position its feed
point axsclly balow the cenbar marking of the flat phantarn sastion, with the arms onontad
paralial o he body axis.

» Fasd Point Impadancs and Relum Losa: These paramelons are meassned with the dipolo
posiboned wnder the liguid filled phaniom. The imoedance stated s transtormod from e
maasuramsant at the SMA connector i tha feed poinl. The Retum Loss ensuras low
reflecled power. No unceianty redquinsd.

=  Electrical Dolay Ona-wey delay batwaen the SMA connscior and the anlenna beed paint,
Mo uncertainty required.

SAR meagured; SAR measured al the slaled anlvnna ingul sower,
SAR normalired: SAR 8 messured, nomabkZed to an input power of 1 W at the antenna
connechar.

« SR far norminal TEL paramelesrs: The messumd TS0 perameders are used to caloulste the
mominal SAR regull,

The rcpn-rtcd uncariainty of measurement is slaled as the standard uncedainly of meaasuremant
mudtipliad by tha coveradga ieclor k=2, which 1or a nomal digtributan comaspends (o 8 Sovarags
probabilily of approsmately 95%

Ceenriosta Mo D2ENTVE 191 _Lepld Poge 201 %
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Measurement Conditions
LIASY gugtam Conlfuration. ab lir as ndl grean on paes 1

DASY Version DASYS ' VERB T
Extrmjpointian Acteargad Earapainlion
Phsrmom Morular Flad Prnmam
Diimtmnes Dipsla Camer - TEL 1l iren with Spaces )
£oam Seon Rasalustion the, gy, A = 5 iem
_chpan:y 2450 MHr £ 1 MEr |
Hesd TSL paramaters
N Peflewersy P rdermten and caloutalions wern appdhod .
Tt atung Permitlivity | Conductaily |
Mot Hode TSL paramasinem | 205 g | Lo mhw'm |
Mezasisred Hend THL parsmeters | zeozase A% 1,83 mhoim &6 %
Hezad TAL temponamane chanpe during tess | o 055 —-—
SAR result with Head TSL
SR averaged over 1 em” (1 g el Heed TEL Careliion
SAN rsapuned E50 MWW inpait pomoi [REER | ]
SAH ks eromial Hpsd TEL pammetess npfrrat e 1o AW 5.5 Wikg £ 17.0 Safko?y |
Wmawrdu‘me'll.liiu:luimﬁl:r;L cansien j
SAH mansue 5T U e 5.0 W) |
SAH Bor peemiral Haad TSL paamabaes nofmained 1o TW 240 Wihg @ 10.5 % (k=)
Centhenie Fac D250 _Ben1s Pugs 3 of E
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Appendix
Anmtenna Parameters with Head TSL

Irgeiance, Irisnglarmod to foed poinl SR e34 K

Faisrm Lirscs T . |

General Antcnna Parameters and Deslgn

Elerctrigal Drolay done i) 1153 ng

Altwr lang leam ima with 1000 mdiated power, only- 2 slight waemeng of B dipole rear Te Tsedpan can bo maaswnd

Than gt o5 mbde of standarn seminpid coaxial cabils. The cemer contductor of e Mading v & drocly connectsd o tha
Sacond arm ol e dipols. The amenna is theraiors shom=creuaed lor DC-sigrads . On o of e dipsins, small and saps
AN e 0 T Ol poie ArME 6 ik 10 Impnna malohing when baded aeeanfing ba fha poaiten AR asplERE e
“Mhaasytoril Cordiiors” paragnapt. The SAR cetn nre ned altected &y i changs, Tha svarall dipgols aagth 5 80
acoaning o Fue Shedard

Mo paceanim bame must B annlad 1o the dipode aims, bacause Ty rght B or tha sakdansd sennuections near the
Ipadoacend may bo domaged

Additional EUT Data
Manwfacnued by SPEAG
tAnnidaruEn O Januany 34, P06
Carfitizain No: GRASH2.TE1_Hep13 Fage 4ol B
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DASYS Validation Report for Head TSL

Thahe 100095003
‘Test Labowmiory: SFEAG, Zonch, Switzerland
BT DMpnde 2450 MHy; Ty pes TR2A50VE; Serlal D2450%2 - S 791

Commuricalion Svatem: LD O - CW, Fregueency: 2350 M1LL

Aedinm [rarinesle used: [ = 2450 Ml 2= 1 .83 5/m: e X4 o= 1000 j;ﬂ:l'll
Phantom secnon Flar Soction

Momaomement Stumdurd: DASYS (IEEENECAANST CA1,19-2007)

DASY AL Conligurativn:
¢ - Probo: ERANVAE - SNAIOS, Comvieid 52, 4 57 4 525 Cafibeated: 281220102
+  Semsor-Surface: 3o (Mezhaticul Sorioce Depection)
+  Elestronies: TIAEA Sabill; Ualibrabed: 25,04, 3013
«  Phantoom: Flaz Pleamiom 3.0 (foneh: Type: QDINEIFS0A A Senal: 1000

o DASTYSI ST TELAT) SEMOAD X 14.6,10{7164)

Mpole Calibration for Head TissoeMin=250 mW, d=10mmFoom Scan {Tx757 0 Cube 0:
Bloaswrement pnd: ds=5mm, dv=Smm, dz=Smm

Eelerence Valoe = 99524 Vini Poser Tivill = 04 dB

Penk SAR {eximpodined) = 267 Wke

EAR gl o= 0 Wk SARLO g = 6,03 Wiks

Maximum vilue of SAR {measared) = 1609 Wi

UdB = 169 Wik = 12,25 dBW kg

FEIN

Cwrihesie Mo DRESETE Sepil g Gl 6
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Impedance Measurement Plot for Hesd TSL

18 Esp S0 @0l
' T 4%, P R ey

Cortifcas Mo DRI TET S

i S D00

Pags A of A

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS
Copyright 2005-20144, BlackBerry RTS, a division of BlackBerry Limited




Document

Page
=s, Appendix A for the BlackBerry® Smartphone Model RGY181LW SAR | 65(78)
*:=BlackBerry Report
Author Data Dates of Test Test Report No FCCID:
Andrew Becker April 15 - June 13, 2014 RTS-6057-1405-01 L6ARGY180LW

2600 Dipole

Calibralion Laboratory of ,q'*ﬁz'.';%h g Schweizerischer Kalibriendionst
Schimid & Partner i @ Service auisse d'étalonnage
Engineering AG T Borvisio svizzers di taratura
Zeughaussirasse 43, BO04 Zurich, Swizariond ’-1;_,/1 F}F 5  gwiss Colibvalicn Sarvics
il
Acersgitan by Ihe Swiss Arcrodiation Sandee [SAR) Accredination Me.: SCS 108

Ths Swiss Acereciintion Eervice is one of W Signatories 10 the EA
uttilnteral Agrecment for the recegnition of calibration certificates

ciet  RTS (RIM Testing Servicas) Certifieate Mo: D2600V2-1033_Mar13
|CALIBRATION CERTIFICATE

Chjoct D2600V2 - SM: 1033

Calbmion preceduels) OA CAL-0S.vD
Calibration procedure for dipole validation kils above 700 MHz

Calipration date: March 11, 2013

| This calibralcn coiticate SOCUMEnIS tha | ity 8o Anticel ds, which roalize the physical unils of maasuremants (51).
Thir mdasuraments and tha uncanaintas with confidancn probabdily ana ghven on The Tolcwing 2ages and ane pan of 1he cenilicana

All calibraticns rave boen contused in the closed laboratony lacility. oregnment temparaturs (22 + WG and humidity < TO%.

Calibration Equipment uped (METE critical for colbrion)

Primary Standards j|g [ - Cal Ciang (Cendicats ho.) Scheduled Calbration 1
| Promor madee FPM-4430, GEITAEOTH Dh=Peoy=12 (Mo, 217-01840) Ocd-13

Powar snrsor HP BER1A USIraeaTes =Rov-12 (Mo, 21 T-01640) Oal-13

Fodprance 20 di Allumuakor SN 5OLE (20k) 27-Mar-12 (Mo, 217-01530) Apr13

Typa-H mismabch combsnation SN GOAT 0637 27-Mar-12 (Ha. 21701533} Ape-13

Rasturencs Piobe ES30V3 SN 3205 #.0ac-12 (Mo, EE3-3208_Doci2) Dac-13

DAE4 BN Gl 27-Jun-12 (Mo DAEA-GDT_Juniz) Jum-13

Sesondary B I & i Dl {0 heupa) Eehodulod Chock

Plma sonsor HF 04814 MY 1082317 180102 (in house check Det-11} In pausn chaoi: Dof-13

RF genetatol &S SMT-06 100008 Dei=Aug-38 (in houss chack Oel-11) In housa check: Ocl-13

Metwork Anabreor MP BTS3E US37 380685 F4206 180610 (in howse chack et 13) Ty ity chadCk! Del=13

Hams Funtlion
Casbratod by Itz EV-Nanug Labsoratony Technician
Appraved Ly Hags Pakoie Tochracal Manager

Cartificate No: D2600V2-1033_Mar13 Page 106
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Calibration Laboratory of }f‘-‘@iﬁ; g Schweizerischor Kalibrierdienst
Schimd & Partner m P Servics suisse o'éalonnage
Engineering AG e Serviria svirrera di taratuen
Zoughaubslrasse 43, BO0A Zurich, Switzerand '»/_%f?-'h\; S Ewlas Callbration Eervice
e
Accedited by 18 Swiss Accreditmion Senvica (SAS) Acreditation No.: SCS 108

The Swiss Accreditation Serdee |3 one of the slgnatories to the EA
Muitilmaral Agreement {ar the recognition of calibration cortificates

Glossary:

TSL lissug simulating liguid

ConvF sensitivity in TSL/ NORM ®.y.2
A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

c) Federal Communications Commission Office of Enaineering & Technology (FGC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Figlds; Additional Infarmation for Evaluating Compliance of Mobile and
Partahle Devices with FCO Limils for Human Exposure to Radiofrequency Emissians”,
Supplement C (Edilion 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

v  Mesasurement Conditions: Further details are available from the Validation Report at the end

of the certificate. All figures stated in the cerlificate are valid at the frequency indicated.

e Antenna Parametars 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 anented
parallel to the body axis.

« Feed Point Impedance and Return Loss: These parameters are measurad with the dipole
positioned under the liguid filled phantom. The impadanca stated is transformed from the
measurement at the SMA connactor to the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

s Electrical Delay: One-way delay between the SMA cennector and the antenna feed paint.
Mo uncertainty required.

s  SAR measured: SAR measurad 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 T5L parameters: The measured TSL parameters are used to calculate the

naminal SAR rasult.

The reported uncertainty of measurement s stated as the standard uncertainly of measurement
multiplied by the coverage factor k=2, which for a normal distribulion corresponds to a coverage
prebability of approximately 85%.

Corlficate Mo D2E00VZ-1033_Mart3 Page 2 of B
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Measurement Conditions
DASY system configuration, as far as not given on pags 1.
DASY Version ABYS VERBE
“E;Impulaﬁun Advanced Exlrapolation

Phantan Madular Flat Phantem
Distance Dipole Center - TSL 10 mm | with Spacer
Zoom Scan Resolution e, oy, dz = B mm
Fregquency 2600 MHz = 1 MHz

Head TSL parameters

Thaz followireg pararmeberns and ealoulalions wiene appled.
Temperature Permittivity Conductivity

Hominal Head TSL parameters 220 "G a8.0 1.5 mihodm
Measured Head TSL parameters (22.0=0.2)"C A% 2.02 mhalm £ 6 %
Head TSL temperature change during tast <0.5°C

SAR result with Head TSL
SAR averaged over 1cm’ (1 g) of Head TSL Condition
ZAR measwed 280w inpas powear 15.1:| w:'xg

EAR lor nomingal Hoad TEL parmadong

nosmalzed to 1W

58.6 Wikg £ 17.0 % (k=2}

EAR wugﬂd QINTEr 'Iil)"r:ma- {10 g) of Head TSL

condition

SAR maasurad

250 mW Input power

864 Wik

SAR for nominal Head TSL parameters

punrelizad o TW

6.2 Wikg = 16.5 % (ke2)

Catilicate No: DR2E0O0OVE-1033_Marid
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Appendix
Antenna Parameters with Head TSL

Impedanca, ransformed 10 feed point

4B40-530

Return Loss -2500B
General Antenna Parameters and Design
Elacigu:al Delay (one dirpclion) 1162 ns

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

The dipole I3 made of standard semingid comxial cable. The center condwctor oF the feeding e is dirscily connecied o he
sacond arm of the dipole. The antenma ks therefore shorl-cimuited tor DC-signaks. On soma ol the dipolag, Small ond oaps
are added o the dipobe arms n onder 1o improse matching whon loaded accordmg o e posilion as explainsd in e
"Measurement Conditions” paragraph, The SAH data aro not alfected by this change. The cverall dipole langth is still

accarding 1o the Standard

Mo excoasive lonee must ba apphed 1o tha dipale arms, becauga they might bend or the saldarad conneclions naar tha

leirdpoint may beé dandaged

Additional EUT Data
_.'-h'l.nurﬁl':llll'l"ﬂ'] oy SPEAG
Manufachered on MEucp 03, 2008

Conilscabe Mo: D2E00V2-1033_Mar1d
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DASYS Validation Report for Head TSL

Dare: 11.03.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2e00V2; Servial: D200V - SN: 1033

Conumunication System: CW; Frequency: 2600 MHz

Medium parameters used: £ = 2600 MUz a = 2.02 S/fm; & = 37.3: p = 1000 k.l-;-"m"
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/AECIANST U3, 19-2007)

DASYS2 Configuration:
» Probe: ES3DV3 - SN3205; ConvFi(4.45, 443, 4.45); Calibrated: 28.12.2012;
» Sensor-Surface: 3mm (Mechanical Surfuce Detection)
» Electronics: DAE4 Sn601; Calibrated: 27.06.2012
+  Phantom: Flat Phantom 5.0 (front), Type: QDODOPS0A A Serial: 1001
« DASYS2 52,8.5(1059); SEMCAD X 14.6.8(7028)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7Tx7xTWCube :
Memsurement gr;d dx=5nmum, rIg,r:.'rmm, dz=5mm

Reference Value = 1012 Vim; Power Drift = (0L08 dB

Peak SAR (extrapolamed) = 32.2 Wikg

SAR(] g) = 15 Wikg: SAR(10 g) = 6.64 Wikg

Maximum valuee of SAR (measured) = 19.1 Wikg

1660

.o

DdB =191 Wikg = 12.8]1 dBW/kg
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Impedance Measurement Plot for Head TSL
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5000 Dipole
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Engineering AG L :
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This Swiss Accraditation Service |3 one of the sigratorins bo the EA
Multilatsrnl Agraement for ihe recognittion of calibration certificates

cient  Blackberry Waterioo

& Schwelzerischar Kbt grdhanict
Torvice suiste 9'dalonnige
SEMETIO SwiTTans di terakurs

S  cuwiss Calibration Sarvics

Accroditafion He.: SCS 108

Certificas Mo: DEGHZV2-1033_MNovi3

|CALIBRATION CERTIFICATE

| Oobct DeGHEV2 - SN: 1033

Cabtralion peociusE) QA CAL-22.v2

Calibration procadure for dipole validation kits between 3-8 GHz

Crlimiion data! MNovember 08, 2013
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Calibration Laboratory of A, : Sl
: e Schwiizeriacher Kalibs |
Sﬂhm[d & F_'arlnar e Sarvice sulsse o élalonnage
Enginaaring AG T Servirio yeizers d tarturs
Zaughausstrases 53, 3004 Zurcn, Switserdand %‘m’.‘ﬁ\:“g Swiss Callbsation Service
Accrudiad by the Swiss Accrediation Sanica (SA5) Accreditation Na.: SCS 108

The 3wasz Accroditation Ssrvice ks ane of the sighaiories 1o 1ha E&
Hulldateral Agresmmnt fur the recognition of callbration sertilcaten

Glossary:

TSl tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EC 62208-2, "Evaluation of Human Exposure 1o Radioc Frequency Fields from Handhaid
and Body-Mounted Wireless Communication Devices in the Frequency Fange of 30 MHz to
& GHz: Human maodels, Instrumentation, and Procedures”; Part 2: “Procedure to determing
Ihe Specific Absorption Rate (SAR) for including accessories and multiple transmitters®,
March 2010

k) KDB 865664, “SAR Measurement Requirements for 100 MHz to 8 GHz®

¢} IEEE 5td 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wiralass
Communicalions Devices: Measurement Techniques®, June 2013

Additional Documentation:
d) DASY4/S Systern Handhook

Methods Applied and Interpretation of Parameters:

» Measurement Conditions: Further details are available from the Valldation Report at the end
of tha cenificata. Al figures stated in the certiicate are valid at the frequency indicated,

»  Amfenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking ¢f the flat phantom section, with the arms criented
parallal to the body axis.

« Feed Point Impedance and Retum Loss: These peramseters are measured with the dipole
posilioned under the liquid filled phantom. The impedance stated is transformed from the
measuremant at the SMA conneclor to the feed point. The Return Loss ensures low
reflected power. No uncerainty required.

» Electrical Delay: One-way delay batwaen the SMA connector and the antenna feed point.
Mo uncerlainty required.

SAR measured. SAR maasured at the stated antanna input power,

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

s SAR for nominal TSL parameters: The measured TSL parameters are usad to caloulate the
naminal SAR result.

The reported uncertainty of measurement is stated as the standard uncerainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution comresponds ta a coverage
probability of approximately 95%.
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Measurement Conditions
DASY syslem configuralion, &s lar a5 nol goen on paos 1. =
DASY Version DABYE V52.8.7
Extrapolation Advanced Extrapolation
Phantam Meodular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm [ with Spacer

Zoom Scan Resolution

Frequency

dx, dy = 4.0 o, 42 = 1.4 M ] Graded Ratio = 1.4 {Z direction)

S200 MHz = 1 MHz
5500 MHz = 1 MHz
SA00 MH: = 1 MHz

Head TSL parameters at 5200 MHz

Tha foliowing paameters and celeulations were applied

Permittivily

Temperature Conductivity
Hominal Head TSL parameters 2070 36.0 4,00 mwihadm
Measured Head TEL paramelers (2204 02)°C BOox6% 4 48 mho/m 2 8 %
Head TSL lemperature change during test <05°C — —
SAR result with Head TSL at 5200 MHz
SAR avernged over 1.om” (1 g) of Head TSL Condion
SAR mensurad TO0 mb inpul power 7.99 Wiy -

SAR for noanal Head TSL paramaters

rarmalized o 1W

T9.4 Wikg = 10.9 % :k-?.:

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

condition

Y i ingaildl Bovwdr

SAR measurad 2,29 Wikg

SAR for nominal Head TSL parameters nemalized to W 226 Wikg = 19.5 % (k=2)
Head TSL parameters at 5500 MHz

The nBewing paramabess and calculalions wane Apoled.
Temperalire Parmillivity Conductivity

Hominal Head TSL parameters 220°C 356 4.95 mha/m

Measured Head THL parametsrs (22.020.2)"C MErBH 475 mhofm = 8 %

Haad TSL temperature change during test « 058G - -
SAR rasult with Head TSL at 5500 MHz

HRWMim’{iu:ﬂhﬂldm Condition

SAR miasured 100 mW Inpul power 281 Wikg

SAR for nominal Head TSL parameterns

reamakzed b 1W

844 W/ kg & 16.9 % (k=2)

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

condition
RAR sy 100 mW input power 241 Wikg
SAR for neminal Head TSL paramaters normalized to 1W 23.9 Wikg = 19.5 % (k=2)

Camficabe Mo DSGHZVE-1033_Novi3
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Head TSL parameters at 5300 MHz
The fallowing paremalers and calculations were applied.
Tomperature | Perminivty | Gonductvhy |
Nominal Head TSL parameters 22.0°C B3 5.27 enioim
Measured Head TSL parameters 220=02)"C M =E% 8,06 mhm = 6 %
Head TSL tempearaiune changs during test <05 - -
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm’ (1 gj of Head T5L Condition
SAR measured 10 el il o B.O7T Wikg
SAR for nominal Head TSL paramatens normalized to 1W 79.4 Wikg = 19.9 % (k=)

SAH avaraged over 10 em” {10 g) of Head TSL

Conion

SAR maasined

100 mW input power

SAR lor nominal Head TEL paramelars

normalzad o TW

.28 Wik |

226 Wikg = 19.5 % (k=2)

Crarificote No: DSOHZYE- 1033 Movi3d
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Appendix
Antenna Parameters with Head TSL at 5200 MHz
Impedangy, imnslormed io feed point 481 1 - 9.6 4
Rietum Loss - 20,3 dB
Antenna Paramaters with Head TSL at 5500 MHz
! Impedance. ranstormad to feed paint 50.352-4.9 2 1
! Ratum Loss -27.70B |
Antenna Parameters with Head TSL at 5800 MHz
'_Irr_pa;a.nm wansbormad 10 feed point 578 {1 - 4.0 jib
| Fetum Loss M EOR
General Antenna Parameters and Design
Elpolical Doty [one dirgeion) l 1.213ns |

Afvar long term use with 100W radiaed power, only a gt waming of the dipole near 1he fsedpoint can be measured.

T ipaibe i rmade of standard semingid conxis! cable, The center conductor of thae feeding line is dinecily connectad 1o the
sl A of Fe dipoln, The andonng i herebore shoi-cirouited Tor DG-skgnals. On some ol the dipcles. small énd caps
are agded o the dipole arms in odder 10 mprove malcheng when aded acconding 1o the position as axplained in the
“Maasuremant Conditions” paragraph. The SAR data ae not aMected by this change, The overall dipole langth is sill

accordmng 1o ihe Siandacd.

No excessive force must be applied 1o the dipole s, because thay might bend or the Soldered CONNBcBons Near this

feadpoint may e damaged

Additional EUT Data
Manutaciured by SPEAG
Manudaciured on July 03, 2004

Cortfican Mo DSGHZY2-1033 Novl3
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DASYS Validation Report for Head TSL
Dale: 08.11.2013
Test Laboratory: SPEAG, Zurich, Switserland

DUT: Dipole 5G1z; Type: DSGH2ZV2; Serdal: DIGH2Y2 - SN: 1033

Communication System: UL Q - CW ;, Frequenoy: 5200 MITz, Frequency: 3500 MUz, Frequency: 3800
MHz

Medium parameters used: { = 5200 MHz; o = 4.46 Sim; & = 35; p = 1000 kg/m’

Medium parameters used: £= 5500 Mz, 0 = 4.75 Sfm; & = 34.6; p = 1000 kg.fm: ;

Medium parameters used: = 5800 MHz; 0 = 5.06 5/m; £ = 34.2; p = 1000 kg/m

Phantom section: Flat Section

Megsurement Standard: DASYS (TEEEAECSANSL C63, 19-2007)

DASYS2 Configuration:

+  Probe: EX3DVE - SNASE: ConvF{5.41, 541, 5.417% Caliheated: 28.12.2012, ConvFi4.91, 491,
391y Calibrated: 28122012, ConvE(d 81, 4.81, 4.81); Calibrared: 28.12.2012;

s Semsor-Surface: 1L4mm (Mechanical Surface Detection)

s« Electronics: DAFA Sn601; Calibrared: 25042013

« Phaniom: Flat Phantom 5.0 (front); Type: QDOOOES0AA Senal: 1001
« DASYS2 52.8.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5200 MH&/ZLoom Scan,
dist=1.4mm {(BxEx7 W Cube 0: Measurcment prid: de=4mm, dy=3nmun, de=1 dmun

Reference Valoe = 64635 Vim; Power Drift = -0.04 JdB

Peak SAR (extrapolatcd) = 29.5 Wikg

SAR(] g) = 7.99 Wikg; SAR(10 g) = .18 Wikp

Maximum valoe of SAR {messured) = 13.4 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MH2/Zoom Scan,
dist=1.4mm (Sx8xT)/Cube (: Measurement grid: dx=4mm, dy=4mm, dr=1.41mn

Reference Value = 64.397 Vim; Power Daift = 0.02 dB

Peak SAR (exirapolated) = 33.8 Wike

SAR(L g) =851 Wkg: SAR(10 g) = 241 Wikg

Maximum value of SAR (measurcd) = 2003 Wikg

Dipale Calibration for Head Tissue/Pin=100mW, dist=10mm, (=5800 MH#/Zoom Scan,
dist=1.4mm {8x8x7 W Cube 0: Measurement prid: dx=4mm, dy=4mm, dz=1.40m

Reference YValoe = 61128 Vim; Power Dirifl = 0.08 dB

Peak SAR {exirapolated) = 33.0 Wikg

SAR(1 g) = 8,01 Wikg; SAR(ID g) = 228 Wikg

Maximum valoe of SAR (measured) = 192 W/ikg

Cerficnts No: D5GHZV2-1003_Now13d Fago b of &
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d8
— 0
=1 -5.00
e -1 0.00
-15.00
-20.00
-25.00
0 dB = 19.2 Wikg = 12.53 dBW/kg
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Impedance Measurement Plot for Head TSL
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