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Glossary:

TSL

tissue simudating liquid

NORMx,y.2 sensilivity in frée epace

GConvF
el
GF

sensitivity in TSL / NORMx.y.2
diode compression point
crest factor (1iduty_cycle) of ihe RF signal

AB.C modulation depandant linearization paramaters
Polarization ¢ ip rotation around probe axis
Polarization 4 3 ratation around an avis that is in the plane normal 1o probe axis (ar measuremeant centar),

Le.. & = 0is normal to probe axis

Callbration is Performed According to the Following Standards:

a)

b)

IEEF Sid 1528-2003, “IEFF Recommended Practice for Determining the Peak Spatial-Averaged Specific
Abgzorplion Rata (SAR) In the Human Head from Wireless Communications Devices: Meaguremeant
Technigues”, December 2002

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

Methods Applied and Interpretation of Parameters:

NORMz,y.=: Assessed for E-ficld polarization § = 0 (f < 800 MHz in TEM cell; f > 1800 MHz: R22 waveguide),
NORMzx.y.z are only intermediate values, L.e.. the uncerlainties of NORMzx.y.z does not affect the E*field
uncerainty inside TS (see below ConvF)

NORM(x.y.z = NORMzx,y.z * frequency_responss (see Frequency Response Charl), This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency respanse is included
in the stated uncertainty of ConvF.

DCPy v,z DCP ara numencal lineanzation parameters assessed based on tha dala of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media,

PAR: PAR is the Peak to Average Ratio that is not calibrated bul detarmined based on the signal
characleristics

Axy.z; Bry,z; Cxy,z, VRxy.z A, B, C are numencal lineanzalion paramelers assossoed basod on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maxinum caiibralion range expressed in RMS vallage acioss Ihe diode.

CoivF and Bowndary Effect Paramelars: Assessed in flal phantom using E-field (or Temperature Transfer
Standard for < 800 MHz) and Inside waveguige using analylical field aistnbutions based on power
measurements for > B0 MHz. The same selups are used for assessment of the paramatars opplicd for
boundary compensation (alpha, depth) of which lypical uncertainty velues are given. These parameters are
used in DASY4 sollware lo improve probe acouracy close lo the boundary. The sensilivily in TSL corresponds
1o NORMy, ¥,z * ConvF wharaby the uncentainty corresponds to thal given for ConvF, A frequency depandent
ConvF is used in DASY vergion 4.4 and higher which allows exlending the validity from £ 50 MHz to = 100
MHz.

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

Sensor Offset. The sensor offsel corresponds to the offsel of viflual measurement center from the probe tip
{on probe axis). No lolerance required.
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Probe ES3DV3

SN:3225
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Calibrated for DASY/EASY Systems
(Note: nan-compatitle with DASY2 systam!)

Ceriificate No: ES3-3225 Jani2 Paye 3of 11

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




Page

£2:4 [estng
7 |
| 27 Rk

Document
Appendix D for the BlackBerry® Smartphone Model RFN81UW SAR

5(95)

Report
Author Data Dates of Test Test Report No FCCID: IC
Andrew Becker Nov 26, 2012- Feb 28, 2013 RTS-6026-1302-18 | LEBARFN8OUW 2503A-RFN80UW

Jdanuary 11, 2012

ES3DV3- SN.3225

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

Basic Calibration Parameters o
Sensor X Sensor Y Sensor Z une (k=2)
Norm (uViVim)* .26 1.20 1.30 104 %
DCP (mV) 101.2 1008 1012
Modulation Calibration Parameters
uip Communication System Name PAR A 8 c VR I Une
- A 48 | dB mv | k=2)
10000 | oW 000 | X | 000 000 1.00 1077 | 17%
- | Y 0.00 0.00 1.00 1134
— 2] 000 | 000 100 | 1104

| The reported uncertainty of measurement is stated as the e‘,tanda[d uneertainty of measurement
by the coverage factor k=2, which for a normal distribution corresponds to a coverage

multipl
probability of approximately 95%.

* Tha uncertainbies of Momd.Y 2 do not alfect the E*fisld uncerisinly ingide TSL (1ee Pages & and B),

* Numancal ne |
¥ U ainty ks detemmsimed using tha ma. d

fiekd value
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danuary 11, 2012

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

Callbration Parameter Determined in Head Tissue Simulating Media

Ralative Conductivity | Deplh Unct.
. {(MHz)® | Parmittivity” (8lm)" ConvFX | ConwF Y | ComvFZ | Alpha | (mm] (k=2)
| 750 | 419 0.89 642 | 642 | e42 | 027 | 208 | 2120%
900 | 41.5 0.97 6.06 6.06 6.06 0.95 1.74 £12.0 %
1810 | 400 1.40 5.23 523 5.23 0.73 1.21 =120 %
i 1950 400 1.40 498 498 498 0.58 1.41 £ 12.0 %
2450 39.2 1.80 4.50 4.50 4.50 0.78 1.26 £12.0 %
2600 ‘ 39.0 1.96 432 432 432 0.77 1.32 +120% |

* Frequency valigity of £ 100 MH2 only apgias for DASY v4.4 and higner (see Fage 2), a'e 1 13 resticted 1o + 50 MHZ. The uncenainy IS the RSS

of the ConeF uncarlalny al calibraticn Fequency and the uncerainty for the ndicated freguency band,

* Al frequencies below 3 GHIZ, the validity of basue parameten (c and o) can be celaxed 1o L 10% I Rquid compensation femula is apphied to
mpasueed SAR valuss. Al frequenciss shove 3 CH the validity of fiesua parametons (o and o) & reciicted to & 5%, The uncaralnty & the BSS of

fha ConvF uncardanty lor indicated targél liesue parametars
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ES30V3- 5N'3225

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

Calibration Parameter Determined in Body Tissue Simulating Media

January 11, 2012

f (MHx)© Doty Ce?g;:;l; "™ | comEx Icmfv ConvFZ | Alpha I[:r:l:rlu}! | e
750 | 885 0.96 627 | 621 | 627 | 035 | 174 | £120% |
o0 | om0 105 6or | eor | o7 | 020 | 202 | s120%
TR0 533 1.52 492 4.92 4.92 0.50 1.57 +120% |
1950 53.3 1.52 487 4.87 a.87 .59 1.449 £ 12.:0% I
2450 527 196 430 | 430 | 430 | ose | 116 | +120%
2600 525 2,16 412 | 412 | 412 | o000 | 099 | +120%

© Frequency vandiy of & 100 MHZ only sophes tor DASY 4.4 and tgher (see Rage 2), eise i 1 resinclet 10 + 50 MH2 | ha uncertanty w the HSS

of ifve Conef uncenaioly s cullbration frequency and (e srcestainly fon e indicated freguency bannd

" A frequencies Bekow 3 GHz, Itve validiy of issue parameters (1 3nd u) can be relaxed to 1 10% I liquid compensation Tormssa is applied 1o
measured SAR valiés. M Insquencies obove 3 GHZ, Ihe validity of Hssue pafmeters (v and o) 15 resincted to 2 5%, The unocrainty |& Ihe RSE of

the ConvF uncortamly for indicated targel lssug porameters.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

.
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TrT
e
.

07-

56 . . W W J— O [ . I -

&+ __._..' 4 L L i i L - | d Ll ¢ i)

-
g
:
x
:
:

Uncertainty of Frequency Response of E-field: £ 6,3% (k=2)
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ES3DV3I- SN.3223 January 11, 2012
Receiving Pattern (¢), 9 = 0°
=600 MHz,TEM =1800 MHz,R22
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Uncertainty of Axial lsotropy Assessment: * 0.5% (k=2)
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Dynamic Range f(SAR}ead)
(TEM cell , f =900 MHz)

Input Signal [uv)

ko e T P 1 —1 1
o 10¢ 10 L1 o 1o
SAR [mWitm3]
S Y L.
x.:or;_rgsa X nrt compenaated ¥ enmpans sted
| KN (%]
¥ not compensated Z compensated £ not eompansated

o 414 B
g i kad £330
E e 4] e Ay B
W, o 1 i
LLE ™ b i
[ T )
10t 108 o 10!
SAR [mW/em3]
S ) 3| 4. X
X eompansated ¥ not rampensated ¥ comnpansates
L . o
¥ not compensaied Z compensateg Z not compensated

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

January 11, 2012
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Conversion Factor Assessment

1= 900 MHz WGLS RS (H_comf ) = 1810 MHz WGLS R22 (H_coaiwf)
an b
i% -
i -";
o
i 23 '{
£
e 20
3 3
i il
1w
oa
P e _ 3 ; i
a U . I:“ml By w© v » L "% ::',.- o [ = -
L] 4] ' A L}
-t L] i e e ]
Deviation from Isotropy in Liquid
Error (¢, 9), 1= 900 MHz
=
&
[
10 -08 .08 D4 02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessmaent: 2 2.6% (k=2)
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Jenuary 11, 2012

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

Other Probe Parameters

[domorAigemst —....]
Connactar Angle (7) Mot applicable
Mechanical Surface Delection Mode enabled
Optical Surface Detection Mode disabled

| Prabe Ovarall Length o 337 mm
Prute Body Diameler - B A0 mm |
Tip Length 10 mm
Tip Diameter o 4mm
Frobe Tip to Sensor X Calibration Point Zmm
Probe Tip to Sensor ¥ Galibration Point Zmm
Pmha Tip I Sensor 7 Callbwation Point =~ 2mm
"Recommended Moasurement Distanca from Surfaco Imm

Certllicats No: ES3-3225_Jan12
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|CALIBRATION CERTIFICATE |
Objoct CS30DVI - SN:3225
|
Calivralion provecurals) QA CAL-01.v0, QA CAL-23.v4, QA CAL-25.v4
Callbration procedure for dosimetrlc E-field probes
Callbration dabe January 10, 2013

This calitsration canficite docunans 16 Wacaubiiity i rationsl stendards. which sesfize ihe chysics| unis of messuruen s (51)
Tha fvAguraments SNE N ENtanamhes wilh CAMMSENCS MAONADETY AN QI i 1R IBknuAng Nagns Bno S pEe o e e et

AL calinranans nave pean conoucted in the ciosed ipborntory faciiny anwronment fenparafan |22 = 35 00 fondgily < T

Calisration Equpmant ased (MATE cifikcat for eatibeabon)

Prisiry Stunoards [io Gal Date (Corificate No ) | Beneduled Calitration

Pt marder EE2V0B GHSVFEL FEMGLA (M 21T Ape-T3

Powat sansce E44124 My4r408087 20 Maor- 12 (No. 217 01508) A 13
Mathrance 3 0B Ansousior | She SI05A (36} 2700112 (N 217-01531) Ape (3

Relgrenoe 20 0B Mtontor BH: B5086 {20b) 27-Mnr 42 (Mo 24701520} Agr 13

Reietence 30 0f Atlenusior SN 50128 (30U) 2T Mo -2 (No. 217-01558] Api-13

Relurents Probs BSI0V2 St 5013 | 280uc.17 {No, ES3-3013 Dect7) Diac 7%

DA ETN | 20 Jun 12 (146 DACA-BO0 Juntzy [ dund5.
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Calibration Laboratory of
Schmid 8 Partner

Engineering AG
Zoughausstragss 43, AD0E funch, Swilzeriand

Accradited by e Svms Accredtation Sevice (SAG]

Sehweizaricohor Kallbriargional
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Servimio svizzor of vt
Swiss Calibration Service

Azcreditation Ne.: SCS 108

The Swizs Arcradiiation Servien 12 ann of Hha signatones 1o the EA
Multilaterai Agraemant for the recegnition of ealibratian contificatar

Glossary:

TSL tissue simutaling lguid

NORMY Y2 sansitivity in free space

ConvF sensitivity in TSL / NORMx.y,z

lely dicte compression paint

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

AB.CD madulation dependent lingarization parameters

Folarization o o ratahion around probe axis

Polanzaion & 5 rotaticn around an axis mat isw the plane normal 1o prone axis (4t measureman) cenfery,

e, I =015 normal 0 probe axis

Calibration is Performed According to the Following Standards:

3

)

IEEE Sid 1528-2004, “IEEE Kecommended Fractice for Determining the Peak Spalial-Averaged Specific
Abgorption Rate (SAR) in the Human Head from Wiraless Communications Devices: Measurement
Technigues®, December 2000

IEC 62209-1. "Procedure 1o measure the Speciiic Absorplion Rale (SAR] for Dand-held devices used n Glose
prowimity to the ear (frequency range of 300 MMz to 3 GHz)™, Fabruary 2005

Methods Applied and Interpretation of Parameters:

NORMz, ¥, 7> Assessed lor E-liekd polarization & = 0 (F+= 200 MHz in TEM-cell. f = 1800 MHz: R22 waveguide),
NORMe y.2 are anly inlermediate valiies, | 8., the uncarainies of NORMx,y.7 does nol affect the E'-fiak
uncertainly inside TSL (see bolow Lonuk)

NORM(Nx, vz = NORMy,y,r * frequency_response (see Frequency Response Chart) This linearization is
implemented in DASY4 software varsions lator than 4.2, The unserainty of the frequency response i3 included
in the stated uncertainty of ConvF

DCEx,y.z- DCP are numencal lineanzation parameters assessed based on the dats of power sweep with CW
signal (no nncrrtainty eauired). DCP does not depend an fegquency nor inedta.

PAR. PAR Is Il Peak lo Average Ratio lal is nul calibrated but determined based on the sigral
characteristice

Axyz: Bryz Cx yz Dxyz VRxyz A B C, [ are numerncal lineadzation paramelers assessed based on
the data of pawer swaep for specific modulation signal. The parameters do not depend on fraquency nor
media, VIR |5 the maximum calibration range expressed in RMS voltage across the diode

ConvF and Boundory Effec! Porametors! Assessed in flat phantom using E-field (or Temparature Transter
Stanuard for { = 800 MH2Z) and ingide waveguidy using analytical Tield distibuotions based on power
measuremants for > AGD MHz. The same setups are used for assessment of the parameters applied (o
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
uzed in DASY4 software lo improve prabe acturacy close 1o tha boundary. The sensitivity in TSL cofresponde
o NORMx. ¥,z * ConvF whereby the uncertainly comesponds to that given for Conmvl, A frequency dependert
ConvF is used In DASY version 4.4 and higher which allows exlending the validity fram = 50 MHz o £ 100
MHz

Spherfeal isotropy (30 deviation fram isatropy)’ In 2 tiekd of Iow gradiants realizen Lsing a Bat phantom
exposed by @ patch antenna

Sensar Offset The sensor offisel comesponds Lo the offeat of virual measurament canler Iram iha praba lip
{on probe axis). No lolerance requirad,

2503A-REN8OUW
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(S TRATE S ¥ L

January 10, 2043

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

Basic Calibration Parameters o
T Sensor X [ Sensor ¥ - SensorZ Unc (k=2)
Narm (uViVIm)'}" | 1.20 1.19 | 1.3 210.1 %
DCP (mV]" | 1005 1015 | ag.4
Modulation Calibration Parameters
|uip Communication System Name A B = D VR une”
4o dBypv | dB nv [k=2}
d cw X ou 0.4 10 | 000 | 1575 | £27%
= = e % Y 55 T BT .
| Fa [T} nn 10 1659 | !

probability of approximately 95%.

The reporled uncerainly of measurement is staled s the standard uncerlainly of measurement
mulliplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage

*The unceramnes of Nem X ¥.Z 00 not aftect the E-fint unsemainty insioe TSE see Pages S ana &

" izt (invwsrization potamte; shoormiiy i eouned

! Uncartainty & detesmined usmg the mac, deviation from Snear responss agp'y NG redianguiar Jantuton and (8 eapressed tar the square of he

Kold wrive

Camificate o' FS3A725_ fantd
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Andrew Becker Nov 26, 2012- Feb 28, 2013 RTS-6026-1302-18 | LEBARFN8OUW 2503A-RFN80UW
ESA0VA- SN-A228 Jarmuey 10, 2013

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative | Conductivily | Depih unct
H(MHz)“ | Parmittivity " (sim) " ConvF¥ | ConvFY | ConvFZ | Alpha | (mm) | (k=2 ‘)
750 419 | ogs | @56 8.58 8.58 042 1.54 +12.0 %
l__gm a1s u.yr | B | BI9 6.19 0.43 1.52 £12.0%
810 | aoo | 140 | 836 | s sas | o6 | 199 | s120%
1050 40.0 140 | g0 | 5.00 5.09 - 0.80 1.23 *12.0 % |
| 2450 392 1.80 4 i 4,a5 4 f5 061 ! 183 £120%
| 2800 3.0 1.8 143 1.43 1.43 080 | 132 | s120%

" Fromuency valldity of £ 100 MHE only sppbies for DASY A and haber (see Pape 2), e § 5 resiooted 10 50 MHL Tine uontaniy s e RS
of this ConuF uncontainty at saliteation fraquaney ond the unceitninty for Ihe Indicated fequaasy band,

r A fraguensier bolsw 3 GHE, tha valddity of tlasue patamatens o anil o oan be feioed 1o < 10% I Siquis compenalion loomuls m nppled o
meacired SAH values A iteqeanies 2hove 3 BHE Ihe validily of fEgue paisaton (cand a) il reaticied (o ¢ 5% The uncedainly & the B2E of
i CanlF unsirtainty (of iMboated Hfdet issus parametss

Cenificae Moy ES3A225 Janid Pape 3of 11
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Andrew Becker Nov 26, 2012- Feb 28, 2013 RTS-6026-1302-18 | LEBARFN8OUW 2503A-RFN80UW
ES30V3- Shi3223 Januory 10, 2013

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conduclivity T ' [ Deptn uncl.
f{MHz} " | Permittivity" (Sfm) " ConvF X l ConwFY | ConvEZ | Alpha {mm) (k=2)
750 555 0.98 6.27 | a2 8.27 048 | 1.51 2120 ;&._J
900 | 550 1.05 612 612 8.12 073 126 | £120%
1810 533 | 162 5.04 5.04 5.04 067 | 147 | +120%
wso | 533 1,62 4,94 4.04 494 | os8 | (s | r120%
2450 52.7 1.85 4 35 435 4.35 .70 1.18 £ 72.0%
3600 525 216 R an | an | o067 | 0o | s1120%

" Fraquency vadiddy of = 100 MH2 onty spptes b7 DASY w4 4 aed highee (sed Page 23, sisw T s nrshicie v = 50 MHz Tre unCELINY & e RS
of e ComvF Lnsanamnty at ealibeation frequancy and this uhecrtalnty for The indicated frequency bend

" AL frpguenclen balow 3 GHa. the validy of Ustue pmametonn (¢ 5nd o ) Son be rélixed 16 2 10% 1 Igukd compersation formula = apibed 1o
mestRliean SAH VERieE. Al requensies shene 3 GEHE ihe walidity of lissue paramélers (c ahd ) & restticiod o = 6%, The uncertainly i ihe RES of
e Com Gncerinty 6o inaicaie gl (swe pammatere
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ES3DV3- Sh.3225 January 10, 2013

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

1.6 S — s
f
1 !_J
|
|
. 1.3" .......................
=]
g 1_2.4‘_. ........................ {
_E_ 1.9 I
o |
or 10_!.' .................. |
i |
E‘ Dgl, ..... |
3 OB i -
[ E |
£ oo
'l .....
1
06 |
L
05 i’ 1 SE=S B RS S R S R B I e = - T L
1] 500 1000 1500 2000 2500 3000
f [MHz]
.'Eﬂ Rz
Uncertainty of Frequency Response of E-field: £ 6.2% (k=2)
Cartiiicale No: ER3-3225 Jamtd Page T af 11
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ESI0VI= 3M3220 Janusry 10, 2013

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM f=1800 MHz R22
1] (113 Il "
L | a - -
Tia K 4 it & ¥ T
0.t T
' |
53
= |
L'% k| = e = P L s o |
I |
I- . S .___.]'_ L it .
WX Sl £
Rel [
Uncertalnty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Nov 26, 2012- Feb 28, 2013 RTS-6026-1302-18 | LGARFN80UW 2503A-REN8OUW

ESIDV3- 3N.3225

Signal [uV]

Input

Januaey 10, 2012

Dynamic Range f(SARcaq)
{TEM coll , f = 900 MHz)

-

i
: !
. i
er e
it |
# H 1%
e |
-
Fopts
|
il
N
10" 1 vl 10
SAR mWicmS]
2] o)
At eempensated compansated
e e e e e
o 18 10" 100
SAR [mW!em3|
. .
Aot compersatan compansates

Uicaitainly of Linsarily Assessment. £ 0.8% (k=2)
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Andrew Becker

Nov 26, 2012- Feb 28,

Test Report No

2013 RTS-6026-1302-18

FCCID:

L6ARFNSOUW

IC

2503A-REN8OUW

EZIDVI- 8h.53225 January 10, 2015

Conversion Factor Assessment

1= 800 MHZ, WELS RY (H_convF) I'= 1810 MHz WGLSE R22 (H_comyf)

S

Y [

- ¥
i,

Deviation from Isotropy in Liquid
Error (¢, 9), f =900 MHz

Do

.

= |
= - _—

10 <00 -0 -04 <02 00 02 04 00 DB |.0
Uncertainty of Spherical [solropy Assessment: £2.6% (k=2)
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January 10, 2043

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

Other Probe Parameters

[Sensor Arangemen Triangutar
“Connector Angle (7] B3
Mechanical Suifavs Detection Mods I enabled
Optical Surface Dataclion Mode o = disabled
Probe Overall Length 337 mm
| Probe Body Dlameter 10 mm
[Tolength T 0 mm
Tip Chametar & mm
Probe Tip to Sensor X Calibration Paint Zmm
Probe Tip 15 Sensor Y Calibration Paint B 2mm |
Probe Tip to Sansar Z Calibralion Painl o 2 mm
Recommended Measuremenl Distance from Surlace 3mm

Carfiticaie No: ES3-3225 Janii Page 11ot11
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Calibration Laboratory of

Schmid & Pariner
Engineering AG

Zeughausstrassn 43, 004 Zurich, Swilzedand

Aucrsiibed by e Swss Acureditation Sevice (SA5)
The Swiss Accredilation Service (s one of the signaterios 1o the EA
Multlisteral Agroamont far the decognition of calllration certilicates

Chiam

RTS (RIM Testing Sefvices)

Schiwolzorischer Kalitwierdienst

Sorvice suisse détalonnage
SarviEs svizzens &) taratura
Swiss Calibralion Sarvica

Accreditation Ne.; SCS 108

Conificate Nou EX3-3592 Nov12

[CALIBRATION CERTIFICATE

Oinjen

Castration procadurals)

Cuttbraion dam:

EX3DV4 - SN:3592.

QA CAL-01.v8, QA CAL-14.v3, QA CAL-23.v4, QA CAL-25.v4

Callbration procodure for dosimetti E-field probes.

‘November 14,2012

This calibranon cermbcute documents (e aceataily 10 nanenf Siandarog, wih reahzs the Erssel pols ol messsramens-{S/)
Tha measyremants ani the urcanEintes with confénce probabiity aré gren on e ollowine pages and ora 5. of 1ha ceilionlo,

| Al ealibralans e Baen ofmdocled 1) e clowed labsnatony Racilty aovrommenl lempsesibure (22 £ 3770 and bumidty = 70%
H

H

Calbation Edulpment dsad (IMETE crfical for callfiration)

_ Primary Standards in _LCal Detn (Conificaia Mo} | Sehedubed Cefliratian

Peasgr meter C44198 GB41203874 2BMar- 18 (Mo 217:01508) Agi-13

Powar sensor E44124 Y41 4BE08T 28 NMar-12 (Mo 217-01508) Apr 13

Haferanta 3 ol Altenual SN S5054 130 27 -Mar-12 (N 21701851 Aar13.

Reference 20 45 Aienuatr | SN: SG085 {20n} 2712 (Ho 217:01629) g1 -
PReferonce 30 dB Atenuasor SN 55120 {306] 27-Mar-12 [ho. 217-01632) A3

Referonce Prooe ES3DVE SN 3013 28-Dec-11 (N ES3-3013 Deciil DacA2

384 | SN g8l A0 -1 (N, DAE4-G80. i) dur-1%

Secondary Standards 18} Chegk Date Un house) Scheduled Check

RF gemeraior P AB4EC LS3642001700 d-hun-BE fin hogse check Apr-11) In houss check: Api-13

Fetwark Anakazer HIP BTSEE LIS3Tisases I | IW-L}! firt Mouss chack Ca-12) In heese chack: Oe1-13

T Manu  Fungtion ]

Calibiratad by Cleudia Laubler Lasboratary Technician

Approue by Katin oo - Techaical hainager -

lasiamt, Mownimbe 14 2012

THils Lolitstation aartdieste bl rt te eprodussl e i Ul siihoo wiikksn m_:.IJ_[:__::.:ﬁ_l{_:_f___l_hn__@_];mwg:._'._ L

Cariticate Mo, EX3-2682 Movi2
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Author Data
Andrew Becker

FCCID: IC

L6ARFNSOUW

Dates of Test Test Report No

RTS-6026-1302-18

Nov 26, 2012- Feb 28, 2013

Calibration Laboratory of
Schmid & Partner

Engineering AG
ZLovphausstiasse 43, 9004 Zurich, Switceland

Aooredied by e Swiss Accrodiation Sefdce (BA5)

Schweizaischer Kalibrierdiensd
Sarvica suisse d'etalonnage
Servizia sviczors di (neaturs
Swiss Calibration Service

Accreditation No.: SCE 108

The Swisz Accreditalion Service is one of the signatories to the EA
diuliilateral Agreemen for ihe recegnition of ealibration cerlificates

Glogsary:

TSL fissue simulating llguid

MNORMx.y.z sensilivity in fres space

CanvF sensilivity in TSL/ NORMX,y.2

Bpce disiie comprasaion painl

CF crost factor (Vduly _cycle} of the RF signal
ARG modulalion dependent lingarizalion paramalers

Folarization g
Pakarization #

o mtationn araund probe mas
3 rotaton around an axig thal s in the plane narmal 1o probe axis (at measurement centér),
i, 4= 0 s nomal te probe axis

Calibratian is Performed According to the Following Standards:

a)

by

IEEE St 1528-2003, "IEEE Recommended Praciice {or Delermining the Peak Spalial-Averaged Specific
Absorption Rale (SAR) in the Human Head from Wireless Communications Devices: Measuramant
Techniques’, Decamber 2003

IEC 62209-1, "Procedure 1o maasure the Specific Absarplion Rate (SAR) for hand-held devices used in close
proxitity 10 the sar (frequency rangs of 300 MHz 1 3 GHz)", Felruary 2005

Methods Applied and Interpretation of Parameters:

NORRx y, z: Assessed fur E-fleld polarization & = 0 (1 = 900 MHz in TEM-call; f = 1800 MHz: R22Z waveguide).
NORM. .z are only intermediate values, Le., the uncerainties of NORMx.y 2 does not affect the Efiald
uncertainty inside TEL (see below ConvE)

NORMTIx .z = NORMy.y. 7 " fraguency_fesponse {see Freguency Response Chart), This iineanzation is
implemented in DASYA soltesre versions later than 4.2 The uneertainty of the fimquency responss is includea
in the slated unceriainty of Conwe

DEFxy z: DCP are numencal linearnzalion parameters assessed based on the data of pouwer swasp with TW
elgnsl {ne upcarlainty reguired). BCP does net depend on frequency nor media.

PAR: PAR 15 tha Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

Axyz Bz Cxya, VRxy. A, B Came numencal ineanzalion parameters assessed based on the data of
power sweep lon specific modlation signal. The parameters do not depend on frequency nor media, VR is the
maximum callbration range expressed in BMS voltage acress he diode.

ConvF arid Biundary Effect Paramelers, Assessed |n flal phantom using E-fistd (or Terperature Transfer
Standard for { < 800 MHz) and inside waveguide using analytical tield distributions based on power
measurements lor [ > BOD MHz. The same setups are used for assessiment of the parameters appled for
boundary compansation (alpha, depth) of which typical uncenainty values are given. These parametsrs are
used in DASY4 software to Improve probe accuracy close to the boundary. The sensilvity In TSL coresponds
10 NORMx Y, 2 = ConuF whersty the Unoenainty corresponds o (hat given for ConeF_ A lrequency dependent
ConvF s used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz 10 £ 1060
MHz

Sphescal isofropy (30 devintion from isotropy): in s field of low gradients realized using a fiat phaniam
exposan by a patoh anlenna

Sensor Ofiset: The sensor oflset corresponds 1o the offser of virual measurement cennar from the probe ip
{on probe axis). No tolerance reguired.

2503A-REN8OUW
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EXAVd— SN 3597

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

Basic Calibration Parameters

Novermber 14, 2012

The reported uncertainly of measurement 1'; slzﬁed _és ihB standard uncertainty of measurement
mulliplied by the coverage factor k=2, which for a normal distribution correspands o a coverage

probability of approximalely 95%,

Senaor X Sonsor Y "~ SensorZ | Unc{k=3) |
Narm {ViVimy')" 043 a7 041 | &100% |
DCE (mVy 95.2 96,1 | 160 6
Modulation Calibration Parameters
uio + Communication System Name PAR A B e i VR CUne®
! | dB a8 dg | ™MV | (k=2)
o Tow oob | % | 06 [ 0 | a4 | a0 |
_ Pyl og [ 10 | iodd | |
Iz | o 0.0 Lo | 08z | |

® The uneartailies $f NonmdLY Z 4o not affect the E-feld uncaranty side TSI fsee Peges 5 and 8)

" Mrecal nsearzstion et amelan pncatamly i g

A IIncedainly 15 determined using the max. devialion trom linear response appling recianguler detnbubion and is expressed for the squane of the

figld valua

Canificate No' EX3-3882 Novi2
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EXA0Va- SN 3597

Mewsrniey 142072

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

Calibration Parameter Determined in Head Tissue Simulating Media

T Relative | Conductivity
fMHZ) " | Parmittivity' (Sim)’ ConvEX | ConvF Y | ConvFz
| 2600 300 196 | 648 | 6as | sas
5200 36.0 4.66 4.75 4.73 473
5500 356 495 __:_4,_2a I 428 428
2800 | 383 52y 412 | 492 412

" Freguenty vaiidty of = 100 Midz only applies for DASY wd 4 and higher {see Pags 2); ulee It is iesticled 1o = 60 MMz The unconsinty it ASS
ot the ConyF uncerainy at calibrmion fequenay and Ihe uncerdinty fos thie #d=ated §iequeioy band,

Depth | Umel, |
apha | mw) | (2|

053 079 +12.0% |

040 180 =131 %

044 1.80 +13:1% |

048 1.80 =131 % |

Al leuencies beiow 3§ GHz. the validey of issue parameters (o and o can be rehswod 10+ 10% i liguio compensation eamiwule & appied o

rmsured SAR vaiues. Al lrequencies alee-3 GHe. the veditity of Visias prrametees (n and o) @ resrmnd (o < 5% The ussernisy s the RES af

e Coewk uncertsnly b avicadesd \iget st paramaters

Cerificata Mo, EXI3502_MNovi2

Fags Saf 11

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




Page

Appendix D for the BlackBerry® Smartphone Model RFN81UW SAR 29(95)

£5.4 Testing | Aoper
Bl o

Author Data
Andrew Becker

Dates of Test

Nov 26, 2012- Feb 28, 2013

Test Report No

RTS-6026-1302-18

FCCID:

IC

L6ARFNSOUW 2503A-REN8OUW

EX30YWa—SN355F

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

Calibration Parameter Determined in Body Tissue Simulating Media

November 14, 2012

Relative i Conductivity | “Depth Tnel.
FMHz S | Pemmittivity' | (S’ ConvFX | ConvEY | CanwE2 | mipha | (mm) {k=2)
2600 525 218 650 | 850 650 | 080 | 050 | 1120%
5200 A449.0 530 402 4.02 4.02 048 1.80 £131%
5500 486 5.65 366 | 366 | 386 | 055 | 190 | 2131%
5800 46.2 .00 357 357 a3s7 | os7 | 1s0 | s1mns |

" Froguency waladity of & 100 Mz Orfy appdies for DASY of.4 and higher (vee Puge 7). ahee i b receiched 10 2 30 Wiz The unoertaimy i he B35
o the ConeF ungedainty st ealinalion requancy and fhe uncerainly lor the indicated fleguency tand.
" A frouences ek I G, (e vaiidity of Ussus peametes (cand o) can b retaxed o2 (0% if Rgure compensakon Tomuls 8 sppésd o

inuasuses SAR vaives, M oguoncies abeve 5 CHa, g validiy of issue pasamalors (vand ) = resticted 10 £ 5% The unceriwinly g lhe BSS of

e Convl untdrbaindy lor indecated Larget hesus pduamelers
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Frequency Response of E-Field
[TEM-Cell:ifi110 EXX, Waveguide: R22)

Freaguency response (normalized)
(]

{
[
og i—
D8
|
N _r ....................... |
65" et TR = (RN S P I Ll
0 500 1000 1500 2000 2800 2000
f [MHz]
© |
TF_W' Rz
Uncertainty of Frequency Respanse of E-ficld: * 6.3% (k=2)
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Receiving Pattern (¢), 8 = 0°

=600 MHz. TEM f=1800 MHz,R22
Ta A v : ot v 7

g
i}
ol 2
L I 1 oot 1 L | - i r
{50 Vel ;[.; || 5 T --]-.
ol [+
--.-ﬁ'-!Jl-lz & EE%J-: 15"'_‘-‘.-'}‘; e -r"%ll 12
WUnearainty of Axial lsotropy Assessment: £ 0.5% (k=2}
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Dynamic Range f(SARcaq)
({TEM cell , f =900 MHz)

Movember 14, 2052

=
T}
{4
=
V3]
=]
a
=
e . ] S— |
10 {or o L2 iy
SAR [mWiom3) | N
& | [
gl compenEated OO eEriEated
L ] -
.
m i
E n -
5 i =
fim
10 102 101 100 1
SAR [mifliem3]
“ |
62 compenssted ST E] e
Uncertainty of Linearily Assessment; £ 0.6% (k=2)
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Conversion Factor Assessment

= 2800 MHz WGLS RZ2 (H_conyF) = 2500 MHL WGLE R22 [M_convF)

s frastive

" e -
4 e

4 - &t
st

e

-10 -08 <08 -0 -02 OO 02 04 06 06 {(fie}
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3592

Other Probe Parameters
| Sensor Arangement

[ Trangular

Connector Angle (%) i_ =138 :
Mechanical Sudace Deteclion Mode enabios I
| Oplical Surface Detection Mode o " uisabies |
| Probe Overall Langth 357 tam |
I' Probe Body Diametar 10 mm |
| Tip Lenglh G i
| Tip Diameter 2.5 mm '

Probe Tip to Bensor X Callbeation Pant - 1 mim |
| Probe Tip to Sensar ¥ Caiitwation Paiit fmm |
| Prabe Tip lo Sensor 2 Callbeation Paint 1 mm l
| ecommended Measuremen| Distance ffom Surface Zmm |
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Schimid & Partner

Engineering AG
Zeughaussirasse 43, 2004 Zurich, Swheerland

Agcredilad by e Seres Actredity(ion Serice | SAG)

iy
WG,

Sohwetizenisehor Kalibriardionst
Bevice suisse délalannage
Senvxio svizoars di taratura
Swiss Calibration Service

Accreditabon No.: SCS 108

The Swiss Accroditation Servics |5 one of the signatorios to the EA
Multilateral Agroomam far tho recouniien of celibraten cortificates

RTS (R Testing Services)

Cliemt

Gortticate Ho: ET3-1644_Nov12

CALIBRATION CERTIFICATE

Objoct

it ation procstdina]s)

Cralitnadion daie

Calibraicn Enummun vsed (METE ritical far calbration)

ET3DVE - SN:1644

QA CAL-U1.v8, (1A CAL-23.v4, QA CAL-25.v4.
. Caiibration procedure for dosimetric E-field probes.

Movember 13, 2012

This cakbration cerlileats docements thi traseabiity to nationsl stondards. which reslize the physal soits of measurements {511
The measdeements Aod the Unoeranties wih confidance pratabllity are grean on the fofowing pages ano are part of ing senificets

Al ERIBARORS NAVE DEEN CONUTIER 10 Ine sissed mbarasnry faolity; anveronmend wmperan e (22 = 3100 and funniddy < 70%

Kalia Pokowic:

This salits atign cerifcate shall fol be rapoodioced e fr ol willida! writkes approval of N8 Lansissn

Conilicaly e, ET3-1644_Noy12

Page 1ol 11

Primary Standinds L _Cal Date (Centifingia Na] ]_ Scheduted Caligratasn

Pt friatil 44108 GRA 1263074 39 May: 17 (No. 217-01508) [ Agr 1
[ Pewr saser EA1124 | MY33408087 33 hiar 12 (Mg, 217-01508) [ #ura

Reierance 3 dB Mberuutor S BE0S4 () | #Fahban 12 (Ho 217-04534) | neraa L
| Peferancs A o8 Alenunor | S SE0EG (20b) 27-Mor-12 (Mo, 297-015629) | Apr-13
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[HE4 | BN B 20+ Jur- 12 (o, DAES-B60, Jon2) | Ju

Secondary Siandirds I | Chsch Dt fin howse) Sthecled Check

RF gerietator HP 8649C | usssezumirae 4-fig-80 (In hause check Apr-11) It hauge heck: Ap-13
_Matwitk Analyrer HF BYS3E US37300580 001 (i housi thech Oel-12) | I bl ise aheck: Qet-13 -

M Funetion o Sign-nlurr ) il
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zevghaussirassa 43, A004 Zurrch, Swiizerand

Agci
The

Schweizarische: Kilibrerdiengt
Svrvige suisse ddtalonnago
Eervizio svizzaro di taratua
Swiss Calibeation Service

eaited by the Swiks Acorediotion Sence (SA5) Accradition No.: SCS 108

Bwiss Accreditation Service is one of the signatories fo o EA

Multilaiaral Agraament for Uie recognition of calibration certifiatds

Glossary:

TSL tissue sinwlating figuid

NORMR.y,2 sensiivily in e space

ConvF sensitivity in TSL/ NORM: .2

DCP giods compression point

GF crest factor (1/duly,_oycle) of the RF signal
ABC muodulation dependen| linearlzation paramatars

Polarization o
Poarization 4

v rodalien sround probe axis
A rotation around.an sxis that i 0 the plane normal 1o probe axis (8l measurement center),
e, B =0z normal to proba axis

Calibration is Performed According to the Following Standards:

&) JEEE St 1528-2003, '|EEE Recommended Practice lor Delenmining the Peak Spatal- Averaged Specilic
Absorption Rate (SAR) In the Human Head from Wireless Communications Devices. Measurement
Technigues”, December 2003

B IEC 822081, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity ta the ear (frequancy range of 300 MHz 10 3 GHz)', February 2005

Methods Applied and Interpretation of Parameters:

o NORMgy.z Assessed for E-ficld polarzation § = 0 (1 = 300 MHz in TEM-cell f = 1800 MHz R22 waveguide).
MORM:, v,z 8re only intarmediate values, Le,, the uncerlainties of NCRMy .z does not affect the E™-feld
uncerainly inside TSL (ses betow CanmeF),

v NORM(Dxy.z = NORMy,v.x * frequency response (see Frequency Response Chart). This inearization is
Implamented in DASY4 software versions later than 4.2. The uncerainty of the frequency response is included
in the stated uncenainty of ConvF.

s DCPryz: DCP are numerical linearization parameters assessed based on thie dala of power sweep with oW
signal {no uncenainty reguired). DCP daes not depend on frequency nor medis

o PARSPAR s the Peak to Average Hatlo that s nat calibrated but delermined based on the signat
characlensiics

o Awy.z Bryr Ciyz VBxyz A B Care numerical linesrizaton paramelers assessed based on the data of
power swaep for specific modulation signal. The parameters do not depend on irequency nor media VR s the
maximum callbration rmnge expressed in RMS voltage across the diode

o ConvF and Boundary Effect Parameters: Assessec in fiat phantom vsing E-field (or Temperature Transter
Standard for { = 800 MH:) and inside waveguide using anatytical figld distributions bazed on power
measuremems for | = 800 MHz. The same setups are used for assesemant of Ihe parameters appliad for
bowmdary compenssation (alpha, depth) of which typical ungertainly values are given. These paramealers are
used in DASYA software fo improve probe accuracy tlose io the boundary The sansitivity in TSL comespunds
tu WORMx, vz * Conmvi whersby the uncertainty corresponds 1o thal given far CoamvF, A frequency depénden
ConvF is used in DASY version 4.4 and higher which allows extending the validity from 2 50 MHz to = 100
MiHz,

o Sphencsl isoropy (30 dewviation from ssotropy): in 3 lleid of low gradients realized using a lial prantom
exposed by & patch anfenna,

s Sensor Offset The sensar offsel corresponds to the offset of vintual measurement centir from he probe tip
{on probe axis), Mo tolerance required

2503A-REN8OUW
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ETADVE - Sh. 16aa

November 13, 2042

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1644

Basic Calibration Parameters

[ T Eensor X I T Sensor Y | Sensor 7 Une (k=2) |
[ Nown (WViVimpy: _ 17 _ 1.97 198 =301 % |
[DCP [mvy" J 595 sy | ors

Modulation Calibration Parameters
'i uin | GCommunication System Name | PAR | A B | © VR une
L ! | dB di | B my | {=2)

4] | EW a.08 X oo 0.0 ] 1.0 183.5 | 8.5 *5.

| Y | 00 (L) 1.0 212.0
] BEA ) R

The reported uncerainty of measurement is stated as the standard uncerainly ol measurement
multiplied by the coverage laclor k=2, which lor a normal distribution comespends (o a covarage

probability of approximately 95%.

" Thi unceraintied of NarmX Y2 do not et (N B -feid uncenainty (nsige TSL (see Pages Sand B)

* Nurmerleal nsartzaion parameies uncaraimy nosreguined

" Uricartainy is dosonmined asing e mox. dewatlon Trom linear response apphing reclangalsn digtohibon and o sxpressed o Hhe sguie of e

Yol yalug.
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Newember 13, 2012

DASY/EASY - Parameters of Probe: ET3DVG - SN:1644

Calibration Parameter Determined in Head Tissue Simulating Media

i - Relative , | condustivity | | TDepth | Unet. |
fi{MHz]" | Permittivity (Shmy" ConvEX | ConvEY | ConvFZ | Alpha {mm) _ (k=2)
50 419 0.8% 8.57 6,57 867 | 044 | 225 +12.0%
900 @15 | oer 6.24 6.24 624 | 038 | 252 | 2120%
810 [ a0 140 5.21 521 521 | 08O | 210 | £120%
1950 0.0 140 516 | 506 s16 | 080 | 200 | s120% |
_ 2450 382 | 10 | aso | 4po | aso | ves | 200 | L120%

Frequency wunidiy of & 100 Kz only soplies for DASY wi.d avd highar (eee Page 2), uisa I is restiizied fo = 50 MMz 1he uncartainy i ths RES
af e G unnenninty 3¢ caliimion frequency 3o (A8 unosfTainty 1or i siddated e usncy bund
A eduencias betow 3 GHE, e vislidty of lesue paradmelers [ and o) canbe refared to'2 10% 11 lgsid vomgpensation fommuis i applied i
measueed SAR valuee Al equencias atidve 3 Gtz b vaidily of Bsse: perameters & and o) (s 7estnciad 1o 5%, The ahiattinty is fhe RSS of

e CowwF underianly lor indicsed tiged msue paramelers
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1644

Calibration Parameter Determined in Body Tissue Simutating Media

mﬁﬂﬁﬁ . Eénduétiriiuy l | Depth | Unet.

" | Parmittivity [Sim) ConyF X | ConwFY | ConwFZ | Alpha | () (k=2

| 70 ] 565 0,96 6.30 6.30 G.30 | 083 | 261 | :120% |

| 900 J_ 550 .05 6.06 6.06 606 0.31 ; 299 | =120% |
1810 ] 533 152 475 4.75 475 | 0.80 | 240 | +12.0%

1850 J 533 1.52 475 | 475 4.75 080 | 228 £120% |
2450 | 527 1,95 411 a1t | 4 060 | 245 | +120%

* Frequenty yldy of + 100 Mide only soplies for DASY w4 and Paghar (vow Page 25, eles It s restrictod fo = 50 MHS The untaniainty @ the R85
of iha LonvF imcenainly & calibition requendy and (he unteramty for e indicated (réfuncy and

" At freguancies below 3 OHE, lha valichly of Iksus pai dreteie. (2 s o can be melbaced 1 s 0% i iguid Compensation femiula & apphed o

measured SAR values A requencies above 3 UHE, the vlidiy of tksue parmmetens (o and a) is restriched fo + 5%, The uncemninty & tha 855 o

et Comnl uncertiity 108 ifdnalin gl s pasnaelems
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ET300VG- G Thdd

Frequency response (normalized)
=]

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

Mowmber 13, 2012

2000

]
0.8
o] I s TN e ST (S T O A =
DG
0.5t e = T T T S-S S = bl
0 500 1000 1800 2000 2800
{ [MHz]
& ' + |
Unceattainty of Frequency Respanse of E-field: % 6.3% (k=2)
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ETIDVE- SN 1644 Nevember 13, 2012

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM =1800 MHz R22
‘
n m
m
N b ]
& v ® L L &
Tt x ¥ £ Tet x ¥ K
. i
| ORI SUTPRRPI. (VPTSTPUU: AU UL, [T | N
: |
= i
%nl? endpeagdre g g e e g L et 1 = v oMl
b
L LT T T L T T T
. ! | | !
kit 1l An i il £
Ral ']
VT u.':-'-'E‘-'L; i BT
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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10.‘» )

i PE—

40

Inouk Signat |uV]

W =tz

10!

Neswembel 13, 2012

Dynamic Range f(SARea4)

(TEM cell , =900 NMHz)

i) 10

10 10
SAR [mWem3}
¥ .
not cormpensated carnpensated
[t ,.«_...._._........;,.;,r---- O L S e '
12 1l 109 1o 102

SAR [miWem3

) e

rol compenssien fompanssial

Uncertainty of Linearity Assessment: # 0.6% (k=2)
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Novembar 15, 2012

Conversion Factor Assessment

& 200 MH2 WGLS RE (H_conwr)

f= 1810 MMz WGLS R22 (M_convF)
]

" -
frane

" -
B W

Deviation from Isotropy in Liguid
Error (9, 8), =900 MMz

£
E
2
&,

T

T L L)
0o 82 04 05 DE

10 -8 -0& -D4 D2 10
Uncertainty of Spherical sotropy Assessment: £ 2.8% (k=2)
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HWewamber 13, 202

DASY/EASY - Parameters of Probe: ET3DV6 - SN: 1644

Other Probe Parameters

il ‘Sensor Arrangement ' Triangular

J Connector Angle (°) B1.5
Mechanical Suriace Delection Moda enabled
Optical Surface Detaction Mode ‘mnabied
Probe Qverall Lengih 33l mm |

'my Diametar 10 mm
Tip Length 0mm
m;@.—l:_ B.8 irim
Probe Tip [0 Sensor X Calibralion Painl o Z7 |

[ Probe Tip 10 Sensor Y Galibraiion Point 27 mm|
Frobe T io Sersor £ Cabralon Poinl Z7 o |

Recommended Messurament Distance from Sudace & mm |
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Calibration Laboratory of &, G Schweizerischar Kalibrierdians!

Schmid & Partner 2 Service suisse délalonnage
Engineering AG Ty €' sarvirio svirzera di tersiura

Zoughausstresse 43, 8004 Zurich, Switzerland e S swiss Catibration Service

Accreditad by the Swiss Accroditation Sensce (SAS)
The Swiss Accredilatton Service 18 one of Ine signatories (o the EA
ral &g for the g of calibration cenifiontes

ATS (RIM Testing Services)

Acereditation No.: SCS 108

Client Certificate No: DB35V2-446_Jan11

|CALIBRATION CERTIFICATE |

Objoc! DB835V2 - SN: 446

QA CAL-05.v8
Calibration procedure for dipole validation kits

Galiliation procedulels]

Calihration aanm:

Jdanuary 21, 2011

This anlioration senllicale desuments tha rnacability t nallonal standards, which realza the physisal units of mesaurements (B1)
Thie mgasureents ad the unceilamiiss with conliderce peobatalily e given o e loliowing peges amd ete g of e cenlicale.

All caliirations hawe been conducted in the clogad laboratony Baclity: environmant lampatatura (22 & 3)°C and humidity = 70%

Calibration Equipment Used (MATE critical for ealibration)

Primary Standards (Y] Cal Date (Carilicats No.) Scheduled Calibialion

Pewar matin EPRL 3424 GGHAZERNTDA O8O0 (NS 21701285 e
| Power sonaor HP 84814 US37202763 05-0ct 10 (No. 217 01268 Oct-11

Aefarance 20 0B Attenuator SN: S086 (2000 A0-Mar-10 (No. 277-01158) Mar-11

Typo N mismateh combination 8M: 5047.2 / 06327 30-Mar-10 [Ne. 217.01162) Mar-11

Reference Probe ES30V3 SN: 3205 3-Apr-10 (No. E53-3205_Apt Q) Apr11

DAEA EN; 601 10-dun-10 (Mo, DAE4-601, Juni0} Jun 11

Socondary Standarde iC & Chack Data (in housa) Schaduled Chack |
Power sensor HP B4814A MY&1092317 18-Cct-02 Min hiousa check Ool-09) In hoasa check: Oct-1 1

RF generaler RAS SMT-06 100005 L Au3-99 {in house ehesk OotH0) In heusa chogk: Oct-11

Nolwork Analycs HP 8730 US37300585 54200 1B-Out-01 {In houso vheck Ogi-10) 11 Douse chimeh. Ogl11

MNama Functinn Signature
Calibeated by Dimeca Doy Lanoratory Tachnician @ M —
T
Approved by: Katja Pokovic Tachnical Manager M_ |
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NOBM xy.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

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

IEC 62208-1, "Procedure 10 measure the Specitic Absomption Rale (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 & Technalogy (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields: Additional Information tor Evaluating Compliance of Mobile and
Partable Devices with FCC Limits for Human Exposure 1o Radiofrequency Emissions”,
Supplemen! C (Edifion 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further delalls are available from the Validation Report at the end
of the certificate. 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 exactly below the center marking of the Hlat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Return Loss: These paramelers are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurernent al lhe SMA connector lo lhe feed poinl. The Relum Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay belween the SMA conneclor and the antenna feed poinl.
No uncertainly required

SAR measurad: SAR measured al the stated antenna input power.

SAR normalized: SAR as measured, normalized 1o 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,

2503A-REN8OUW
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Measurement Conditions
DASY systam conhiguralion, as far as not gwven on page 1.
DASY Vereion DASYS V52.6
Extrapolation Agvanced Extrapolation
Phantom Madular Flat Phantom V4.9
Distance Dipole Center - TSL 15 mm with Spacer
Z7nam Scan Resolution ox, oy, d7 =5 mm
Frequency B35 MHz = 1 MHz
Head TSL parameters
Ine lollowing paramelers and calculations wera applied.
Tempearature Permittivity Conduelivity
Mominal Head TSL parameters 220G 415 0.90 mhoim
Measured Head TSL parameters (220=z02°C 41.026% 088 mhom=0G"%
| Head TSL temperature during test (218 0.2)C -
SAR result with Head TSL
SAR averaged over 1 om’ {1 9) of Head TSL Comndition
SAR measured 260 mW inpul power 238mWig
SAR normalized narmalized to 1W GEEMW /g
SAR for nominal Head TSL paramelérs normalized to 1W 9.63 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm’ {10 g) of Head TSL cordition
SAR measurad 250 mW input power 156 MW (g
SAR normalized normalized 1o 1W B2amwWig
SAR lor nowinal Head TSL paameters normaiized o 1W B.27 mW /g = 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, transtarmed to feed point a60-T7TN
Retum Loss 222dB
General Antenna Parameters and Design
’ Electrical Delay (one direction) i 1.386 ns

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

The dipele is made of standard semingid cuaxial cable. The center conductor of the teeding line is direclly connecied to lhe
second arm of the dipole. The amenna i therefore shor-cireuited lor DC-signals.
Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

Teadpoint may be namaned.

Additional EUT Data

Man tactiran by

SPEAG

Manufactured on

October 24, 2001
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DASYS Validation Report for Head TSL

Test Laboratory: SPEAG. Zurich, Switzerland

DUT: Dipole 835 MHz; Type: DE3ISV2; Serial: DRISVI - SN:d446

Communication System: CW, Frequency: B35S MHz; Duty Cyele: 1:1
Medium: HSL.90D
Medium parameters used: f =835 MHz, o = .89 mhofm; g, =41.2; p= 1000 kgjm"

Phantom section: Flat Section

Measurement Standard: DASY S (IEEEAECANST Co3.19-2007)

DDASY S Configuration:

Date/Time: 21012001 10:18:08

Probe: ES3DVI - SN2208; ConvFi(6.03, 6.03, 6.03); Calibrated: 30.04.2010

Sensor-Surface: 3mm (Mechanical Surface Derection)

Electronics; DAE4 Sno01: Calibrated: 100062010

Phantom: Flat Phantom 4.9L; Tvpe: QDOMIPAGAA; Serial: 1001

Measurement SW: DASYS2. V3261 Build (408)

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

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zovm Scan (7x7x7) /Cube }: Measurement
arid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 57.426 Vim, Power Dirill = 0.0d4 (R
Peak SAR (extrapolated) = 3.000 Wikg

SARIT gi = 2.39 mW/g: SAR(10 g) = 1.56 mW/g
Maximum value of SAR (measured) = 2,790 mW/g

LA

200

0 dB = 2.790mW/g

Cerificate No: DO3SV2-446_Jan11
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impedance Measurement Plot for Head TSL
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The Swise Accradilation Sorvica i ano of the eignataries o the EA
Multilateral Agresment for the racognition of calibration certificates

ciient  ATS (RIM Testing Services) Centificats No: DB35V2-446 Jan13

CALIBRATION CERTIFICATE

Ot DB35V2 - SN: 446

Caliveatinn peacamun(s) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 Mtz

Caliveation date January 07, 2013

This calibmtion corilicats documomis i Iracoanilily to national standanms, which raaize the-physical unite ¢f measurements (S
Tt rozasis e s arid e urmeialities will conlidence pobaldlity aie given on e ldovenn pages and e parl of the ceililicate

Al cahbations have Daaf conductod i Ihe closed IRDOFRIONY TRelity Samaniint Wemnealis 77+ 3170 and Bumidity < (1%

Calibralion Equipment usad (METE crilical for eslibeatinn)

| Pritmary Standards s Cal Diate (Cartilicale No.) Sehadulsd Callbration

Pl metir EPM-442A GEFTABUT0A O-heave12 (N, 2170 1640 et

Power sensor HP B4B1A US37202783 O1-New-12 (No, 217-006840) D12

Relerence 20 48 At Sh; 5058 (20m) 2 p-12 (No. 217-01530) =15

Tvpe-hl imigmabeh eodmiinalion SM: 5047 3 7 08327 27-Mar12 (Na. 217-01533) Agir-13

Refuronce Frobe ES30V 8N 3205 28-Dwc-12 (Mo, E33-3200_Deci2) Dec-13

DAES BN Al lin1 (o, DBARAE _mn ) =13

Sonondary Standusis | CRiek Dt b nouso) Sehedulan Check

Prowegr sansar | 1P BADIA | WY41092317 T8-Oct-02 (in house check O 11) In House ehadie: Ot 15

He gehembns H&S ST VURRAE: Ui- AL i nouss chack Oa-11) In house Chack. O3

Melwark Analyzor HP B7S3E US37300585 S4206  18-0ct-01 (in house uheck Ool-12) In tnse chack: O6-13
Narms Fungisn Sigratnee

Caligratad by Lail Kiysner Eaboratory Technician > i,

Approwed by Kalja Pokovie Tachnical Manages 2

LA A —

Issued oy B, 2013

| Thiz colibration conificate shall not ba reproduced oxcopt In full without written approval of he laboratory.
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Glossary:

TSL tissue simulating heuid

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

Calibration Is Performed According to the Following Standards:

a) IEEE 5td 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) inthe Human Head from Wireless
Communications Devices: Measurement Techniques’, December 2003

b) 1EG 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

¢) Federal Communications Commission Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiolrequency
Electromagnetic Fields: Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCU Limits tor Human Exposure to Radiofreguency Emissions”,
Supplement C (Edition 01-01) to Bulletin 85

Addilional Documenlation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

=« Antenna Parameters with TSL: The dipole is mounted with the gpacer to position ite feed
point exactly below the center marking of the flat phantom section, with tha arms oriented
parallel lo lhe body axis

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

» Electneal Delay: One-way delay between the SMA connector and the antenna teed point.
Mo uncenalnty required.
SAR measured: SAR measurad at the glated antenna Input power,
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
CONNACIon.

«  SAR far nominal TSL parametars: The measured TSL parameters are used to calculate the
nominal SAR result,

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which tor a nomal distnbution corresponds to a coverage
prebability of approximately 95%.

Nov 26, 2012- Feb 28, 2013 RTS-6026-1302-18 | LGARFN80UW 2503A-REN8OUW
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Measurement Conditions
DASY system configuration, as far as not given an page |
DASY Version DASYS VEZ K4
Extrapolation Advanced Extragolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 15 mm with Spacar
Zoom Scan Resolution dx. dy, dz =5 mm
Frequency B35 MHZ + 1 MHz
Head TSL parameters
The following parametars and calculations were applied
Temperature Permittivity Conduclivity
Meminal Heed TEL parameters 2;o*C 1.8 0.80 mhaim
Measured Head TSL parameters (F20+NZ 0 A2+ 8B% 502 minm » i s
Head TSL temperature change during test <0.5°C —
SAR result with Head TSL
SAR averaged over | em' (1 g) of Head TSL Congdilion

SARN measured

DED mW inpul power

2,38 Wikg

SAR tor nominal Head 1SL paramatars

narmafzed in 1W

A8 Wikg = 17.0 % (k=2)

SAR averaged over 10 em” (10 ) of Head TSL

eondition

SAR meagunad

250 MW Inpail power

1:55 Wikg

SAR for nominal Head TBL parameters

normalized to 1W

6,13 Wikg = 16.5 % (k=2)

Gantilicate No. DBITV2-440_Janid
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Appendix
Antenna Parameters with Head TSL
Impadanca, irmnatormaed l;l'&ed poin_l - 501 R-65]0
Aewrn Loss - 23.7.08

General Antenna Parameters and Design

Elactrical Dalay (one direction) [ 1,385 ng ]

After long tem use with 100W radiated power, only a slight waming of the dipole near the teedpoint can be measured

Thes dipele is made of standard semirigid coaxial cable. The center conductor of the leeding line is directly conneeted to (he
sacond arrm of the dipole. The antenna is herefore short-Circufted for DC-gignals, On some of the dipoles, small end caps
are added to the dipole arma in order to Improve matching when leoaded ascording to the posltion a3 explained in the
"Maasiiramant Conditions® paragraph Tha SAR data ame not alfectad hy this changs The aveeall dipole langth 1z 210l
aceording to 1he Standard

Mo excassive fores most be appiied (o he dipole aons, becarkse hey angnl bamd or e soldensd conmecions resn s
feedpoint may bo damaged

Additional EUT Data
Manutgctured by SHEAG
Manifactinsd on Ouinbier 24, 2001
Cemficate No: DEISVE-44C_Janid Page 4 ol &
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DASY5 Valldation Report for Head TSL

Date: 07.01.2013

Test Laboratory: SPEAG, Zurich, Switzer]und

DUT: Dipole 835 MHz; Type: D835V2; Serdal: DEISV2 - SN: 446
Communication System: CW; Frequency: 835 MHz

Medinm parmameters used: = 835 MHz o= 0492 S/m; 5= 42; p= 1000 kfi'm\

Pluantom section: Flal Sectiom

Measurement Stundard: DASY S (IEEIZIEC/ANST C62,19-2007)
DASY52 Confliguralion:
«  Probe: ES3DV3 - S5N3205: Convl(6.05. 6.05. 6,05 Calibrated: 28.12.2012:
e Scosor-Surface: 3mm (Mechanical Swface Dewection)
«  Electronics: DAE4 Sno01: Calibrated: 27.06.2012
o Phantom: Flal Phamom 4.91; Type: QROOOPAYAA: Senal: 1001

= DASYS232HAI051), SEMUAL X 14.6.8(/U2x)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube¢ 0:

Measurement gnd: dx=Smm, dv=5Smm, dz=Smm
Relerence Value = 56,650 Vim: Power Drift = 0.01 di3
Peak SAR (extrapolated) = 3.61 Wikg

SAR( g) = 238 W/kg: SAR(I0 g) = 155 W/kg
Mauximum value of SAR (meusured) = 2.79 Wikg

£

0dB =279 Wik =446 dBW/kg

Cenilicate Mo: DB3SV2 446 _Jan12 Page 5ol @
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Impedance Measurement Plot for Head TSL

7 oJdan 2013 413180222
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Engineenng AG

Zeughnuesirasse 43, B0 Zurich, Swilzeriand

ACeredlad by he Swss Accreditabon Servens (SAS)
The $wiee Accreditation Service is onp of the signeigries to the EA
Mutillaieral Agreement far the recognition of celibvation certificates

Clignt

ATS (RIM Testing Services)

Accreditation No.: SCS 108

Service sulsse d'§lalonnage
Servizio svizzero di larelure
S Swics Culibration Service

Contitionts Mo: DE3SY2-4d043_April

[CALIBRATION CERTIFICATE

felo el

Ciabibalige proocaduteds)

Cslibaton dal

Promdiry Standids

oy mmtar EPM-£524
Powir $anen’ HP B4E1A
Halprgnce 20 98 Alenuatoy
Typa-N mismaich combinakesn
Aularence Probe ES30VA
DAES

Powyr sermor HP MBIA‘ ]
AF generatar RAS SMT-06
HNetwork Analyrer HP BIGIE

Cantzated by

Approwsd by,

D835V2 - SN: 44043

QA CAL-05.v8

Calibration procadure for dipcle validation kits

April 07, 2011

Calibravon Equicment used MATE srifical lor calibranoe)

0k

| gazremon

Usyraeral

SN 3098 (209}
SN B047 2/ 08327
EN. 305

SNEDT

MYa1082217
pletiisg
USH7I90585 S4206

Mg
Julon Hastret

Kirjs Pokervic

Cat Date (Cofificate Mo

This criibeton comiicate doctumenis M PraceEriy o nalicnal standars, wrinh resfize ine shysical nmls ol mestLnemants {S‘j.
o measuraments and Me unesranbs Wil conlidence probabdity are givan on the *odowmng pages and ae pan of Me cerilicale

Al cabeations have been congucted e ing cosed lboraiory laceny. esaronemen lemparium (22 « 370 and tumdity < 70%

CE-Oot-10 o 217012685
DEOeE 10 (Mo 21701266}
2e-Mar1 1 (N0 21701368}
20-Mar-1l (Ha X70137Y)
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1000110 (Mo, AE4-601 Jun1d)
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Funuho
Libeatony Techiician

Tachnical Manager

i noumi ehack: Ot |
I b chack: 06011
It o chesck: ot

lssiet Apal ¢, 20171

Thuz cabbraion sarlcata snalt nol be reproduced except n full withou? wnien aparova: of the sabomory

- ‘
P

Certilicata Na: DBIEV2 4d043 Apri1

Paga 1 ol B

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




ES,
B

Document Page

esung Appendix D for the BlackBerry® Smartphone Model RFN81UW SAR | 59(95)

erwces Report

Author Data Dates of Test Test Report No FCCID: IC
Andrew Becker Nov 26, 2012- Feb 28, 2013 RTS-6026-1302-18 | L6ARFN8OUW 2503A-RFN8OUW
Callbration Laboratory of Schwalrerischer Kalibriordionst
Schmid & Partner Ssrvice suizse d'étalonnege
Engineering AG Servizio svizzers dl laralus

Zoyghaussiresse 43, 8004 Zurich, bwitzeriand

Swias Calibratlon Service

Aozrediing by e Swea Ascreditaton Semice (SHG) Accreditation No.: SCS 108
The Swiss Accreditation Service {8 one of the signatories to the EA
Muiltiiatersl Agreemeni far the recegnition of callbration cerilficetes

Glossary:

TSL lissue simulating liquid

ConvF sensitivily in TSL / NORM x,y,z
NIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE 5td 1528-2003, "IEEE Recommended Practice for Delermining the Peak Spatial-
Averaged Specific Absorption Rate {SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b} IEC 62209-1, "Procadure lo measure the Specitic Absorplion Rate (SAR) tor hand-held
devices used in close proximily 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 1o Radiofrequency
Electromagnetic Fields; Additional Information tor Evaluating Compliance of Mobile and
Ponable Devices with FCGC Limits for Human Exposure ta Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Dacumentation:

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,

*  Anlenna Paramelers with TSL: The dipole s mounted with the spacer to position its feed
pont exactly below the center marking of the fial phantomn section, with (he arms oriented
parallel to the body axis

= Fegd Point Impedance and Refurn Loss: These parameters are measured with [he dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retumn Loss ensures low
reflecled power. No uncerainty required,

s FElectrical Deigy: One-way dslay between the SMA connector and the antenna feed point.
No uncenainty required.

« SAR measured: SAR measured al the stated antenna input power.

*  SAR normalized: SAR as measured, normalized 1o an input power of 1 W al the antenna
conneacior.

« SAF for normmnal TSL parametars. The measured TSL parameters are used to calculate the
nominal SAR result

Cartilicate No: DEIEV2-40043_Aprii PagaZol 6
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Measurement Conditions
DASY system configuration, us far a5 Aol given o page 1.
| DASY Varsion DASYS V8262
Extrapolation Wan-:_eu_ Extrapolation
Phantom Modular Flat Phantom Va.9
Digtance Dipole Center - TSL 1B m™m with Spacer
Zoom Scean Resclutlon ix. dy. 4z =5 mm
Frequency 835 MHz £ 1 MHz
Head TSL parameters
Thie lnllowing parameters and calcutanons warg apiplied.
N Temperature Permﬂtivﬂ!___ Condugtivily |
Nomins! Head TSL parameters 20C 18 090 mhoim |
Measured Head 'I_'SL parameters | (220 £ Q.2)'C WEeH%= 0.88 mho/m & 6 % 1
Head TSL temperature during test {220=02)°C a—s ==
SAR result with Head TSL
:AH averaged over 1 cm® [_13] of Head TSL | Candition B
SAR maagured 250 mW input power = 23 mW g
SAR normalized normalized to 1W G32mwW g |
SAR tor nominal Head TSL parameters L nofmalized 1o 1W .43 mW g £17.0 % (k=2) |
SAR sveraged over 10 cm® (10 gj of Head TSL conditicn -
SAR measured 250 mW input power 152mwWig
SAR narmalized normalized to 1W 608 MW g
SAR tor nominal Head TSL parameters nammahzed o 1W G.14 mW /g & 16.5 % (k=2)

Cerificate No: DB3SV2-4d043_Apr11
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Appendix
Antenna Parameters with Head TSL
Impedancs, ransformad 1 teed pont 5280.-340
Petm Lose SRR .
General Antenna Parameters and Design
| Erecinicai Diay (one dimction) | 1391 ns

After tong ferm use with 100W radialed power, onty 3 sligh!l warming of the dipele near the feedpoint can be measured

The dipote is mada ol standard semingld coaxal cable. The cenler conducior ol the teeding line Is directly connected o the
second arm of tha dipole. The antanna s therefors short-circuited tor DC-signals.

Mo excessive orce must be applied 1o he dipols armns, becauss they might bend of 1he solderad conneclions near the

Ieedpoint may be damagod

Design Modification by End User
The dipola has hean medified with Tahon Fings (TR} placed wittun idontiied markings close o the end of each dipole am
Calibration has baen perormed with TR attached (0 the dipole,

Additional EUT Data

Manutactured by

Manulactured on

April 07, 2006

Certificate No: DRISVZ-4d043_Apr )
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DASY5 Validation Report for Head TSL

Test Labararory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: DE3SV2; Serial; D835V2 - SN:4d0d2

Communication System: W, Frequency: B35 MHz; Duty Cyele: 111

Medium: HS1L.200

Daate/Tiame: 70820011 092831

Medium parameters used: 1= 835 MHz: o = 0.88 mho/m: &, = 40.6; p = 1000 kg/m’

Phuntom sechion: Flat Section

Measurement Standard: DASY 3 (1IEEE/IEC/ANS] CH3.19-20617)

DASYS Conliguralion:

o Probe: ESADVI - SN3205: ConvF(6.03, 6,03, 6,031 Calihrated: 30.04.2010

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

»  Electronics: DAES Sn60 1 Calibiated: 100062010

«  Phanton: Flal Phantom 4,90, Type: QIXHOPARAA, Scral, 100]

o  Measuretient SW: DASYS2, V52.6.2 Build (424)

«  Postprocessing SW: SEMCAD X, V14 4.4 Build (2829)

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

Measurement grid: dx=5Smu, ll}'zﬁmm_ de=51mm

Reflerence Value = 57,201 Vim: Power Drift = 0.07 dB

Peak SAR (extrapolatedy = 3,504 Wikpe

SAR gi= 2.33 mW/g: SAR(10 g) = 1L.52 mW/g
Maximum value of SAR (measured) = 2,730 mWig

dB

-3.00

6.00

-9.00

-12.00

-15.00

0dB =2.730mW/g

Cerfilicate Ho: D8A5V2-44043 Apr i
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzerland

Accradited by the Swise Accreditation Service [SAS)
The Swiss Accreditalion Service Is one of Ihe signatories 1o 1he EA

Multiiateral Age

for the

] of ¢

Schweizerischer Kalibrierdianst

Service suises d'éalonnage
Sorvirio svizzera di laratura
Swiss Calibration Service

Accreditation No.: SCS 108

Y T

Cliant

ATS (RIM Testing Services)

Cortificato wo: D1800V2-545_Jan11

CALIBRATION CERTIFICATE

Qbjoct

Calibralion DooseiuiEs)

Callnrakan datd

D190DV2 - SN: 545 reen

QA CAL-05.v8

Calibration procédure for dipole validation kite

January 18, 2011

This catinifason Cemiicals AncImant e TReEAnly 10 NABoNAY SIANMATIA. WHEh taallen thi phigsical unit of messdrements 1S
The moasuromants and the unconainlios with contidence probabiity are given on the fofowing pages and aro pant of the conifisalo.

Catibration Equipmaent usad (MATE critical for catinrmbon)

Al calitrations bave been conducted in w dosed boriony feclily: eiwironment lemperatue (22 = 3)°C and humidily < 7T0%.

Hrimary Standarts — 0= Cal Daté (Carificate Mo j Scheduled Calibraton

Poweer meler EPM-4424 GRITAE0T04 O6-Oct-10 (No. 217-01266) Ottt

POWAT S80%04 HFP HIH1A HSATPUITHA DEDETT0 {ND 2T 7-01285) GenyY

feference 20 dB Attenuator SN: 5088 (20g) 30-Mar-10 (No. 217-01158) Mar-11

| yiR=1e MISMALEH FOmpnation SN B047 2 | D6EEZ7 ARMEr T (NG T2 182 ar1

RAatargnco Probo ES3DVY SN 2805 30 Apr 10 (N0, ESE3 3206_Api10) Apr-11

DAE4 SN EDT 10dun-10 (Mo, RAES-E01_Jumi) Jumey

Secondary Stardasds. e Check Duta (In house) Schoduing Cheok

Bawer sensor HP 84814 MY41062317 18-0¢ct 02 {in house chack Oct 09) Iy houss chatck: Oct-11
| AF gemerzio AAS SMT-06 100008 4-Aug-99 (in house oheck Oct-09) in house check: Oct-11

Network Analyzer HP 8753E US37300585 S4208 18-0ct-01 {in houes chock Ocl-10) In house chock: Oct-11
|

Nami Funennn Sygnanira
Calibxated by: Do Mgy Latroratony Tectuklan . c@ m 3
Bpproved by: Keta Fokowio Thctinical Manager

This calipabion cenifcae shall nol e reproduced exceat in full withou! wian apgioval of ihe laboraty.

Issuaa danuary 14, 2011

Cenificats No: D1900V2-545_Jan11
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Calibration Laboratory of S, §  Schwelzerischer Kalbrierdienst
Schmid & Partner ﬁ‘%ﬁi Servics suisse d'étalonnage
Engineering AG FC=MEA C  garvizio svizzers i tarstirs
Zeughausstrasse 43, 0004 Zurich, Switzerland "‘aﬁ;}f S Swiss Calibration Service

Azcrodited by tho Swiss Accraditation Somvice (SAS)
The Swiss Accreditatlon Service is one of the signatories to the EA
Multilataral Agreement for the recognition of calibration certilicates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

Accroditation No: SCS 108

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) |EC 62202-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",

February 2005

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

Supplement C (Edition 01-01) to Bulletin 685

Additional Documentation:
d) DASY4/5 System Handhook

Methods Applied and Interpretation of Parameters:

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

= Antenna Parametors with TSL: The dipole 15 mounted with the spacer to position its teed
point exactly below the center marking of the flat phantom section, with the armg oriented

parallel to the body axis.

« Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The iImpedance stated is transformed from the

measurement at the SMA connector 1o the feed point. The Reium Loss ensures low

reflected power. No uncertainty required

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

No uncertainty required

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

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

connector.

= SAR for nominal TSL parameters: The measured TSL parameters are used 1o calculate the

nominal SAR resull.

Ceslificate No. D1900V2-545 Jan11 Page 2 ot 6
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Measurement Conditions
DASY system configuration, as tar as not given on page 1
DASY Version DASYS V2.6
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distanee Dipole Center - TSL 10mm with Spacer
Zaom Scan Resolutlon oy, dy, 02 =5 mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
I'he tollowing parameters and caleulations ware applied. -
Temperature Permittivity Conductivity :
Nominal Head TSL paramatars o C 400 1.40 mha'm
Measured Head TSL parameters (220£02)"C Ja5=26% 1.43 mho/m = 6 %
Head TSL tamperature during test (212 £02)°C
SAR result with Head TSL
SAR avaragad aver 1 cm’ (1 g) of Head TSL Condition
SAR maasurad 250 mW input power 10.2mW /g
SAH nomalized nommalized to 1W A08mW /g
_ShE_l_(LnumJnai Head TSL paramaters nun@liwd to AW 40.0 mW /g = 17.0 % (k=2)
_sn.R avaragad ovar 10 em’ (10.q) of Haad TSL condition
SAR measured 250 mW input power - 526mW /g
SAR normalized nomalized lo W 219.0mW./g
SAR tor nominal Head TSL paramatars nomalized to 1W 20.8 mW /g + 16.5 % (k=2)

Cedificate No. D1200V2-545 Jan 1
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Appendix
Antenna Parameters with Head TSL
impadancs, rarmsformed 1o feed point S0B0k+ 180
Retum Loss -3.4dD
General Antenna Parameters and Design
Elactrical Dalay (one dirackion) | 1,188 ne

Aften lorg larm use wilh 100W radialed power, anly a siight warming of the dipole near the leedpaint can be measuned,

The dipole is made of stendard semingid coaxial cable. The center conductor ol e leeding line Is direclly connected Lo the
sacond arm of the dipole. The antenna is therefore short-circuitad lor DC-gignals

No excessive force must be applied 1o the dipole arms. because they mighl bend or the soldered conneclions near the

feedpoinl may be damaged.

Additional EUT Data

Mamitacturad by

SPEAG

Manulactured on

Novernber 15, 2001

Cerificate No. D1900V2-545 Jan11
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DASY5 Validation Report for Head TSL

F'est Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole ' MHz; Type: DIBOUVZ; Serinl: DIHOVE - SN:545

Communication System: CTW; Frequency: 1900 MHz; Duty Cyele: 121
Medium: HSL. U2 BB )
Medium parameters used: { = 1900 MHz: o = 1.43 mho/m; & = 38.6; p = 1000 kg/m”

Phanmom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSTIC63.19-2007)

DASYS Configuration:

Dute/Time: 15012011 14:52:49

Probe: ESADV] - SN3205; ConvF(5.08, 5.09, 5.09); Calibrated: 30,04 2010

Sensor-Surfave: 3mm (Mechanical Surface Detection)

Fleciromies: DYAF4 Sn60 1 Calibrated: 100062010

Phantom: Flat Phaniom 5.0 (fron): Type: QDONDESNAA; Serial- 1001

Measurement SW: DASYS2, V52.6.1 Build (40R)

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

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grick dx=5mm, dy=5mm, dz=5mm

Reference Value = 98.053 Vim; Power Drift =0.03 dB3
Peak SAR (extrapolated) = 18.648 Wikg

SAR(I gi=10.2 mW/g: SAR(10 g) = 5.26 mWig
Maoximum value of SAR (measured) = 12,743 mW/g

L

rag

LR

TR

0dB = 12.740mW/g

Canificate No: D1900V2-545_Jan11
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Impedance Measurement Plot for Head TSL
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Callbration Lahoratory of

Schmid & Partner
Engineering AG

Ioughaliestrases 43, BOLA furieh, Switzerand

Accrudiied by e Bwiss Accrodilalion Seivice (BAS)
The Bwiss Aceredilalian Servies je ane of the signatories to the F4
Multilateral Agreemend for the recognition of calibration cedificates

Cllani

ATS (RIM Testing Services)

St
S

AN """'!-}

iy
e

Solweioeisoher Kalilaierdienst
Sarvica guisss d'étalennage
Seyvizhe svizzeru di laralwa
Hwigs Ualibration Semes

Accrediiation Nw.. SCS 108

Cortificats Mo, D1900V2-845 Jan13

CALIBRATION CERTIFICATE

Quied

Llalifsenlion prooed efe)

Calibration data

T Inyesesi

D1900V2 - SN: 545

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

January 08, 2013

i

i Il Lol

Calibeation Equipmant vesd (MATE eritical Ior calibeation)

This calibration cettificate documants fhe ireceabifly 1o nallonal standerds, which realize e physiesl units of measuremants (51}
willy catsliderce pobslilily are given on G lollowng panes and are gan of o cerbificale.

Al calibrabong hive basn condoctes 9 1he ciosed Iabnrtney IRty smasanmen] Wempsealins (7« 5350 i himdiy < 7%

| This calibratkon cenificate shall not bo ioproduced excapl in full withoul witton aporoval of Ihae laboaalony.

Primary Standarda e Cal Datw (Conificale No.) Sehaduled Calbealion

Iowar maEtar EFM-L42A GEI7TABOTY U1aIyow- 12 (N 21701040} Qo113

Power sensor HP B481A USar202782 01-Now-12 (No. 217-01840) Oet-13

Refaience 20 08 Atlenuatc? SN, 5038 {70K) 27 Mar 12 (M 21701 530) Apeia

Type-N migmatch combinatitn SHN: 5047.3 ) 06327 27-Mar12 (No. 297401533) Ape-13

Felemnce Probs ES3DVE SN 3205 28-Dec12 (No. ES3:3205_Deci?) Dec-12

DAE4 SN BOT FE-TA (o DAES-G_Juni2) dun-13

Becondary Slandars L] ek Lhata {in hodse! Senadulsy Chick

Power sonsor HP 8451A N 410217 18-0ct-02 (in house ahodk Oot-11) ek houso ahioek: Oct-13

AF ganaainr RS SMT-0E RN Uhs-Ab-5Y (i NOUSE Check OCT 1) 1y house check, Oct+-13

Matwork Anaiyeer HP ST53E UE3rIn068s S4006 18-0at-01 (In house cherk Cot-12) In houee chiaok: D13
filsurg Funetinn _Snuna:u:ﬂ

Galibwated by Ismae El-Naoug Lebaratery Technizian l.f' ] ”

Mo, Elrliamen
Approvad by: Kalja Pokevic Technical Manages e

o [

< -
-
- ==

Ed

esued, Jonuay & 2013
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Calibration Lanoratory of s Schwelzerscher Kallbrlerdlenst
Sechmid & Partner ¢ Servies sulsse d'étalonnage
EI'IQiI]H&I ing AG Sarvizlo swizzerd ol mrature
Zepghayestraeen 33, HO0S Funeh, Switzernnd s Swiss Calibration Sarvice

Arzaunlifand Uy e Swiss Acreddation Service (SAS)

Acereditation Ne.. SCS 108

This Swiss Azcreditalion Servies ks ane of the signataries to the EA
Multifateral Agreervent (or U recognition of calitvation ceitilicates

Glossary:

TSL ligsue simulating liguid

ConvF sensitivity in TSL / NOBM x.y.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
Commimications Devices: Measurameant Technigues”, December 2003

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

Federal Communications Commission Otfice of Engineering & Technology (FCC QET),
“‘Evaluating Compliance with FCC Guidelines for Human Exposure o Radiofrequency
Electramagnetic Fields; Additional Information far Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiotrequency Emissions”,
Supplement C (Edition 01-01) 1o Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

Feed Point Impedance and Return Loss: These parameters are measured wilh e dipole
positioned under the fiquid filled phantom, The impadance stated is transformed from the
measirement at the SMA connectar to the feed point. The Return Loss ensures low
reflected power. Mo uncertainty reguired.

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

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

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

SAR for nominal TSL parameters: The imeasured TS1L parametars are used fo calculate the
nominal SAR resull.

The reported uncerainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for & normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY syslein conliguration. as lar as nol given ot page 1.
DASY Verslan DASYS Vsz2.8.4 N
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom
Distance Dipole Center - TSL 10 men willt Spacer
Zoom Scan Resolulion dx. dy, dz =5 mm
Frequency 1800 MHz = | Mz
Head TSL parameters
The lollowing parameters and caltulations were applied, o
Temperature Permittivity Conductivity
Mominal Head TSL parametere 20°C 40.0 1.40 mha/m
Measurad Head TSL parameters (Z20+02)C J2.446% 13mhuinz 6%
Head TSL temperature change during test <0.5°CG
SAR resuit with Head TSL
SAR averaged o\r:r‘lc_m_’ (_I_g__i_cgl J_"Iuw.i TSL Condition
EAR meoasured 250 MW Inpul powar 10.0 Wikg
SAF far nominal Mead TSL parmmarars nonmmalized o (W | 0.2 Wikg = 17.0 % (k=2)
SAR averaged ovor 10 em® (10 g) of Head TSL condition
SAR measured 250 mW inpul power 5.20'Wrkg
SAR lor neminal Head TEL parameterg nomalized to TW 21.1 Wikg £ 16.5 % (k=2)
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Andrew Becker

Nov 26, 2012- Feb 28, 2013

RTS-6026-1302-18 | LGARFN80UW

2503A-REN8OUW

Appendix
Antenna Parameters with Head TSL

Impedance, transformad 1o feed point

5104+ 1.7 02

Hetum Loss « 333 4B
General Antenna Parameters and Desian
Electrical Delay (one direction) | i 198 ne

Alter long term use with 100W radiated power. only a slight warming of the dipole near the lesdpsint can be measurad

The dipole is made of standard semingid coaxial cable. The center conduclor of the feeding line Is direcily connecied te the

second anm of the dipole. The antenna Is therelore shon-2irculted for DC-signals On gome of the dipoles, small end caps

are added to the dipels arms in order lo improve matching when loaded according Lo the position as explained in the
“Measuremant Condilinng® paragraph Tha SAR data ara not afiertad by this change The overall dipola length s still

accarding to the Standard

Mo excessive force mus! be applied o the dipole s, becawse hey maght bend or the soldered connections near the

feedpoint may be damaged

Additional EUT Data

Manulactured by

SPEAG

Manutactursd an

MNowveimber 15, 2001

Geitficate Mo: D1800V2-245_Jan13
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DASYS Validation Report for Head TSL

Drate: 09.01.2003

Test Luboratory; SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: DI900V2; Serial: D1900V2 - §N: 545
Communication Sysiem: CW; Frequeney: 1900 MHz
Medinm parsmeters osed: [= 1900 MHz; o= 138 S/m; o= 3940 p = 1000 I-Lg!m‘

Phantom section: Flar Section
Measurement Standard: DASYS (IEEEAEC/ANST C63,19-2007)

DASY52 Conliguration:
= Probe: ES3DV3 - SN3205: Convi(4.98. 4.98. 4.98): Calibrated: 28.12.2012;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
«  Electronics: DAE4 Sn601: Calibrwed: 27.06.2012
«  Phuntom: Flut Phantom 5.0 (front) Type: QDODUPSOAA; Serial: 1001

o DASYS2 5224 1052), SEMCAL X 14.6.8(7028)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7/Cube 0:
Measurement gnd: dx=3mm, dy=3mm, dz=3Smm

Reference Value = 95493 Vim; Power Dritt = 0,03 dB

Peak SAR textrapolated) = 18,1 Wke

SAR(I g1 = 10 W/kg: SAR(10 g) = 5.26 W/kp

Maximum vilue of SAR (measured) = 12.2 Wikg

.00
120

“16.00

.00

DdB =122 Wikg = 10.86 dRW/kg

Cerlificata Mo: D1900V2.645_Jan13 FPaga 5ot 6
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Impedance Measurement Plot for Head TSL

9 Jas TMT O ARI49:44

R =1 \ L BB;389 5 LETTT A 3405 M i SPO0E BEE MWz
.
D=l
g -
¥ >
{
\
\
\
b Y
A
iF
1ld
CH i Lok 5 dESFRET =78 OB =4 540 On 1 SidE Wil AR
| S e —
—— —
& —— -
= — — - B
: e
~ .Jl
fovy A /
i -\ 1f
— ¥
|
Hid )l
w
E1AET 1 PO hee 60 M ATOP 2 4 B0AGD ABS HHs
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Nov 26, 2012- Feb 28, 2013

RTS-6026-1302-18

L6ARFNSOUW 2503A-REN8OUW

Callbration Laboratory of

Schmid & Partner
Engineering AG

Zoughausslrasss 473, 8004 Zurlth, Swilkeland

Argradited by the Swiss Accrediiabion Service (SAS)
The Swins Accradiintion Service is one of the signatories ts the EA

W
A
)

Schweizeriacher Kalibrierdienst
Service aulsae d'#Halonnage
Servitlo svizzero 4 laratura
Swiss Callbration Service

Recreditalion No. SCS 108

Mt | Ay t for the recagnition ol cal cenificetas

ciens  RTS (RIM Testing Services) Certticets No: D1800V2-55075_Aprii
[CALIBRATION CERTIFICATE |
| Obect DAB0OV2 - SN: 5d075

|
|
| Calibtarion procadurels i

Cavbeation daco

QA CAL-05.v8

Gallbation procedure for dipols validation kits

April 5, 2011

Calibration Equapment used (MATE crveal lor canbeaton)

This callbation cadibcate documents tne traceability to naronat standards, wiveh malze the physlcal units of measuremams {5
Trhe measuramanis and (he unceranties with confidence probabllily ans grean on M [igwng pages and ara pan of ihe certificats.

All galibraligng bave baon conduched in {he closed laboralony Rty srvrsnanedl pmperature (22 « 30C and Furnidity = 70%,

Primary Strcsios i & Ol Dito (Gatlicntn Na ) Schadaled Catlaton

Mower moker EPM-4424 GRATABOTO4 O-Oci-10 (Mo, 21701286 Oot-11

Peswt semunr HP 84814 USIT200TEY 06-Qct 10 (Nu, 217012861 Oer-"1

Pefarence €0 93 Ahunuator SN: 5OR6 1204) 25-Mar-11 (Mo 217-01358) Apr-t2

Type N miamalsn corbination SN 50472 7 08327 2i-bar 1 (Mo, 21701371 Ape T2

Fglorency Frope £530VR SN- 5205 Al-Apr- 10 (Mg, ESA-3004 Apei) Apeil

DAE4 SN 601 -duar 40 (Mo, DAE4-801 Jun 1) sty |
| Secongary Standards | D & Ghack Dare {in nouse) Scnoduled Cneck
| Power yunger HE 84214 MY AIRREAT 18- Q2 fin Fouse check Oct-08) in howse chack Q11
! FF garettor RS SMT-06 10008 £-Aug 98 i house check Cot-09) In hocsa chéck, ot 1
| Matwork Anatyzer 1P 8TS3E USE7ID0SES S4206 180U (i brame chivk Oat- 104 I haase ohick Ogl- 11

Nama Funztinr Sagraee
Calbraled by, Mo Mdl Laborabory Techniclan l':r" L m L
Approved Ly Hagja Poiendc Tachrical Meanaga:

This cafioraton cenilicate shall not be regroduced axcapd Tn bull withoul wiithers approval of the latosatory.

LAy

Issued: Apd B, 2011

Cartilicate No: D1900V2-3d0TS Aprl)
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Calibration Laboratory of S, Sohw char Kalibrigrdlenst
Schmid & Partner G ‘S: Eam;l:u:u:‘dulur::uunm
Engineering AG % Sarvizio sYIEZETa o) mrawrs
Teughausawasss 43, 8004 Zurich, Switke!land i’vﬁf’f—\_‘hl\‘};‘ S Swins Callbeation Service

Acpredited by the Swiss Accrodiatlon Semos (BAE)
Thir Swina Accreditstion Service Is one of the signatories to tha EA
Multileteral Agreement for he resognitian of estiaration certiieatas

Accraditation Ne.: SCS 108

Glossary:

TS5L tissue simulating liquid

ConvF sensitivity in TSL / NORM xy.z
hA noi applicable or nol measured

Callbration is Performed According to the Following Standards;

a)

b}

=

IEEE Std 152B-2003, "IEEE Recormmended Fractice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Hurnan Head fraom Wireless
Communications Devices: Measurement Techniques', December 2003

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

Federal Communications Commission Office of Engineedng & Technology (FCC OET),
"Evaluating Compliance with FCC Guidelines for Human Expasure to Radiofrequency
Electromagnetic Fields; Addiianal Information for Evaluating Compliance of Mobile and
Ponable Devices with FCC Limits for Human Exposure 1o Radicfrequency Emissians”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbogk

Methods Applied and Interpretation of Parameters:

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

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

Feed Point impedance and Return Loss® These parameters are measured with the dipole
positioned under the liquid filled phantom, The impedance stated is transformed trom the
measurement at the SMA connector 1o the teed point. The Return Loss ensures low
reflected power, No uncerlainty required.

Eilectrical Dalay: One-way delay between the SMA connector and the antenna feed point.
No uncerainly required

SAAR measured: SAR measured at the stated antenna inpul power,

SAR normatized: SAR as measured, normalized to 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.

Corificate No: D1900V2-5007%_Apr1 1
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Measurement Conditions
DASY system conliguration, as far as not given on page 1. o ——
| DASY Version DASYS Va2 8.2 ]
| Extrapoiation Advanced Extapctition
| Phantom Madular Flal Phantom V5.0
Distance Dipole Center - TSL = 10 mm with Spager |
Zoom Scan Rewolulion ) .oy, 82 =5 mm |
[ Frequency 1900 MHz £ 1 MHz
Head TSL paramsters
The {ollowing parametens and calculalions wene agpled
Temperature Permittivity Conductivity ]
Mominal Head TSL parameters 220°C 400 140 mhoim
Measured Head TSL parameters (220« D2)°C RUR:ED ﬂ_’-n 1.4 mnaim o+ 6 % |
Head TSL temperaturs during test (21.34021°C | — N
SAR result with Head TSL
8AR averaged over 1 cm® (1 g) of Heed TSL Condition N
SAR measured S50 W ingail power 10.2mW /g
SAR nomalizea normalized o 1W alAamw /g

SAR for nominal Hoad TSL parameters

nemalized o 1W

404 mW /g = 17.0 % (k=2)

:_SAH averaged over 10 em® (10 g) of Hesd TSL

condition
SAH maasured 250 mW inpud power 529 mW il g
SAR normalized normalized w1 W 212mW /g

normalized to 1W

21.0mW /g £16.5 % (k=2) |

Ceniticaie No: D1S00V2-50075_Api 1
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Appendix
Antenna Parameters with Head TSL
‘_In'pedam, '|rarrslq-;nwd 1o faedd point SASUr61 R
Feturn Loss =233 di

General Antenna Parameters and Design

| Electncal Dalay {one dirachon) I _ 1187 ns

After tong Yerm use with 100W rataled power, anly & 5l ghl warming of the dipale near iha leadpoint can be measured.

Tha dipolo is made of slandierd semirigid coaxial cable. The center conductor of the feeding line I direclly connecled 1o the
secont anm of the dipole. The antenna |s therelome shor-circulted lor DC-signals.

N excessive loree must be applied 1o the dipole arms, bacuuss Ihey mighl bend or the soldered connectlons near tha
teadpaint may be damaged.

Additional EUT Data
Manufactured by SPEAG |
| Manutactured on January 24, 2006 |
Cenificate No: DN90GY2-5d075_Apr11 Fage 4 ol &
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DASYS5 Validation Report for Head TSL

Date/Time: 05.04.2011 12:41:39

Test Laboratory: SPEAG, Zurich, Switzerland

DLUT: Dipole 1900 MHz; Type: DI200V2: Serial: DI90DY 2 - SN:5d075

Communicaiion System: CW: Frequency: 1900 MHz, Duty Cyele: 121

Mediom: HSL U 12 B8

Medinm parameters used: 1= 1900 Mz ¢ =1 41 mho/m; & = 39: p = (K] l.;g,n’ml
Phantom seetion: Flat Section

Meusurement Standard: DASYS (IEEE/IEC/ANST C63.19-2107)

DASYS Configuration

-

-
-
L]
-
-

Pristc; EXIIVA - SNAZDS, ConvFi 500, S0, 5000 Calibeated, 300438010
Semur-Surloce: Jmm Machanical Surfiece Detecting

Flectrmics, BARS Sna01, Calibraled, |U.06,2010

Phumzom: Bl Phansom 5000 (rom) i Tvpe: QPHRIPSOA A Scanl: 101
Muonswrement W, DASYS2, V5160 Build (424)

Pondpooresshing SWoSEMOCAD X V444 Build (24293

Head / d=10mm, Pin=250 mW / Cube {:
Measurement grid: de=3mm. dy=5mm, dz=5mm
Referenee Value =97 376 ¥/im; Power Drafl=0.(4 4B
Peak SAR (extrapolated) = [8.796 Wike

SAR(1 g) = 10.2 mW/g: SAR(10 g} = 5.29 mW/g
Maximuni value of SAR (measured) = 12,476 mW/g

122

1083

Nl dd

18.0%

0 dB = | 2. 480mWip

Cenificate Mo D1900V2 54075 _Apr1 ] Page 5ol
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impedance Measurement Piot for Head TSL

S5 Ape 2011 @9:93:13

ORI Fad 1l o 2004 pH 2 Pl G S0 mHL

Ca 2 i
¥ -
i

\ :

CHZ S1f  LO6 18 OB/RET B P J-FEFAY GE 1 9B0.EEE B2D MHE

2

t

>
' i !
| i f = 1

| I B
STAPT i T23.8OH 00A M- STOP T 100807 008 fHz
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Calibfnllan Laboratory of -‘-"t@"z G Schweizerisoher Kalibrierdienat
Schmid & Partner m c Seryice suisse d'émlonnage
Engineering AG 7 Servizio svizzere di taratura
Zeuyhaussirasse 43, 8004 Zurich, Switzerland £ /ﬁ\‘ b S swiss Calllration Service
R T

Accradiiod by ne Swees Aceradiation Sondoa (SAS)
The Swiss Accreditalion Service is one of the signatodes 1o the EA
Multilateral Agreement for the recognition of calibration cortilicates

Accreditation Ne.: SCS 108

cient TS (FIM Toatifig Services) goriticts io: D2450V2-747_Nov11
CALIBRATION CERTIFICATE . e T, |
Objoc D2450V2 - SN: 747 gl 3 8 ;

Calstwation dale:

Thia calibrat o o

Wa the
TN MaasLIrEMEnts ano N UNCeMAnTes Wil continence pmbandity am [van on N 'owing BAges and arm (A of e Cerhcale

| Cabbraton Equpmant used [METE cntcal for calibeation)

| Primary Stordards Jow
| Fonwerr metter EPM-8424 GEIATLHOTO6
| Powar sencor MP B4B1A UB3THO2ES
Reterence 20 05 Anenyags SN, 5084 (2001
Type-N mismatch comivnation SN: S0AT 2 0E327
Retermce Piole ES30V3 SN 3205
DAE4 BN a0t
_smwlnry ﬂmd:wh irrm )
Power sensor HP B481TA MYI00231T
AF penarator RAS SMT-06 MHHNS
Matwork Analyzer HP B753E UB37300585 S4206
Nama
Calibeated by: Jeton Kasirall
Appecved by:

Cai Date {Cortiicates No.)
(5-Oct-11 (No. 217-01451)
05 Oct 14 {No. 217-01451)
29:Mar11 (NO. 217-01368)
20.Mar.11 (Na. 217.01371)
20-Apr-11 (No. 333205 A1)
04-Jul- 11 (No. DAES-B01 _Jul11)

Gheck 1t (1 howsa)

bality lo rational standards, which realize Ihe physical unils of meaauremaents (),

Al callbeatione have beon contductad in e closed labomlory IRty ervironmant 1empeanine (22 » 3)°C and humigily < 70%

Scheduted Calibation
Oz
Oeid2
Apr12
Apr12
Apr12
Jud-12

Senadubea Chock

18 Ogt- 02 (in house check Ocl-11)
Tl Ang-H (in Rousa chack O 11)
18-Cet-01 (In housa chock Oal-11)

In house sheck; Ogt-13
In s cheok: Dcb13
In house check: Oct-12

Issuend. Nowembser 3, 2011
1 This ealibralion cenificale shall not be reproduced sxcept in full withoul written approval of e Jaboratory

Certilicate No: D2450V2-747_Nov1i
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Calibration Laboratory of Sehwaizorigehor Kalibriacgionat
Sehmid & Partner Service suisse d'étalonnage
Engineering AG Servizio SVIZZaro di taralure

Zeughausstrasse 43, 8004 Zurloh, Bwitzorland

Swiss Collbration Service

Accraited by the Swiss Accreditaion Service (SAS) Accreditation No.: SCS 108
Thie Swiss Acereditalion Service is one of the signatarien to the EA
Muitiiaterni Agresmani for the recognition of callbmlion ceriificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

3)

b}

IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatlal-
Averaged Specific Absorplion Rate (SAR) in the Human Head from Wireless
Communications Devices: Measuremen! Techniques”, December 2003

IEC 62209-1, "Procedure lo measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity lo 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 Mabile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) tu Bulletin 85

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applled and Interpretation of Parameters:

Measurement Condltions: Further details are avallable from the Valldation Report at the end
of the cedificate. All figures staled in the cerlilicatle are valid at the frequency indicated.

Antenna Parameters with TSL: The dipole is mounted with the spacer 1o position its feed

point exaclly below the center marking of the llal phantom seclion, with the arms oriented
parallel to the body axis.

Feed Point tmpedance and Retum Loss: These paramelers are measured wilh the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the

measurement at the SMA connector to the feed point, The Retum Loss ensures low
reflecied power, No uncertainty required.

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

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

SAR normalized: SAR as measured, normalized lo 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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Dates of Test

Nov 26, 2012- Feb 28, 2013

Test Report No

RTS-6026-1302-18

FCCID: IC

L6ARFNSOUW 2503A-REN8OUW

Measurement Conditions

DASY system configuration, as far as not glvan on page 1
DASY Version DASYS V5Z2 6.2
Exirapolation Advanced Extrapolation

_Fhlnm i Modular Flal Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Froqueney 2450 MHz 2 1 MHz

Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conduclivity
‘Nominal Head TSL paramotars 220°C 3.2 1,80 mho/m
Measurad Head TSL parameters (22.0+02)°C ATTefi% 1.84 mho/m + 6 %
Head TSL temperature change during test <05°C - —
SAR result with Head TSL

SAR averaged over 1 em” (1 g) of Head TSL Condition
SAH measured 2-50 mW input power 18mW/g
SAR for nominal Head TSL paramaters nomalized to 1W 541 mW/g =W

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

| SAR measured 250 mW input powar 639mW /g

l SAR for nominal Head TSL parameters naormalized 10 1W 253 mW /g £ 18.5 % (k=2)

Cettificats No: D2450W2-747_Novi1
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Author Data
Andrew Becker

Dates of Test

Nov 26, 2012- Feb 28, 2013

Test Report No

FCCID:

RTS-6026-1302-18 | LGARFN80UW

IC

2503A-REN8OUW

Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed paint | 52561+1.3i0
Return Loss -31.24dB
General Antenna Parameters and Design
[ Eroctricat Detay (ene diroction) | 1.161 ne ]

Aller long lemm use wilh 100W radiated power, only a slight warming of the dipole near the leedpoint can be measured,

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

sacond Arm of (he dipole. The antenna is therefore shor-cirulied for DC-signals.
Ne excessive force must be applied to the dipele arms, becauso they might bend or the seldered connestions noar the

leedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manutactured on

Decembar 01, 2003

Certificate No: D2450V2-747_Nov11
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DASYS5 Validation Report for Head TSL

Date: 09.11.201 1

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

Communication System:; CW; Frequency: 2450 MHz

Medium paranieters used: [ = 2450 MHz; @ = L84 mho/m; £, = 37.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAECIANS] C63.19-2007)

DASYS2 Conliguration
s Probe ES3DVA - SN3205: ConvFid 45, 445, 4.45): Calibrated: 29.04.201 1
«  Sensor-Surface: Imm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601: Calibrated: 04.07.2011
+ Phantom: Flat Phantom 5.0 (front); Type: QDUOOPSOAA; Serial: 1001
«  DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

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

Measurement grid: dx=5mm, dy=3mm, dz=5mm
Reference Value = 102,01 Vim; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 28.853 W/kg

SAR(1 g1 = 13.8 mW/g; SAR(10 g) = 6.39 mW/g
Maximum value of SAR (measured) = 17.782 Wi

isan

=]

0 dB = 17.780mW/g

Certificate No: D2450VE-747 Novit Page 5of 6
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impedance Measurement Plot for Head TSL
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Calibration Laboratory of

Schmid & Pariner
Engineering AG

Zsughaussirasas 43, 8004 Zurich, Switzsriand

Aczrodited by the Swiza Accrediatan Senice (GAS)
The Swiss Accreditatian Sarvics is one of tho signatories 10 tha EA
Multilateral Agreement for the recognition of calibratlon certiticates

cient  ATS(AIM Testing'Bervices)

CALIBRATION CERTIFICATE

)

o Al u.ta\

Schwelrerischw Kalibrivrdienst
Sarvice suinee d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Sarvice

Cortifioato No: DEGHZVZ-1033_Nov11

Object

Calilsation proceuureia)

Caiibralinn damm-

The measu and tha ur

D5GHzV2 - SN:i1033

QA CAL-22.v1

mwmwmremm mtemens-am-lz

November 15, 2011

This cakbration cedificate documents the traceabilily 10 national standads. whsch ivadize he phisical wills of ineasuienwns (311
with confidonce probabifity are given on the folicwing pegas and are part of the cortificats

AN calibrotions Rave boon conductad in tho dlased laboratory lacility: ofvirgnment temperaturd (22 & 31°C and Rumidity < 70%.

Calibration Equapment used (MBTE coticed lor cahbrabion)

Scheduled Calloranon
Oet-12

Oc1E

Ape-13

Ap-1e

Mar12

Jul-12

Scheduied Chack

Primary Standards 10w Cal Daw (Conificatg No.)_

Powr mator EPM-A428 GBRITLROTNL 05Dt 11 [No, 217.01481)
| Pawar sensar HP 84814 US372seTes G50ct-11 (No, 217-01451)
Rafarancs 200 08 ARanuai SN’ S0 (20g) ZHMAS T (NO 2R

Type N mismalch sombination BN 50472/ 08327 29-Mar-11 (No. 217-01971)
Aufereics Probe EX30Va SN: 3303 Da-Mar: 11 (No. EX3-3503 Mari))
DAE4 SN: 601 G4-Jul-11 [Na. DAES-601_Julr )
Sacondany Sfandaros D& ) Check Date (in house)

Powar sensor HP B481A MYS 1088317 18-Ccr-02 (in house check Gu-11)
AF ganamator RAS SMT-DE 100005 Od-Aug-38 (in hoose chack Det11)
HMatwork Analyzer HP 87535 US3TI00585 54206 18-0ct-01 {in houss chesk Oct-11)

Nama Funation

Calibrnted by Dimce flav Lsboratory Techinician
Approved by Kitja Pokovic Tochiical Managor

fre Do check. Qv 3
[ howse chack: Oct43
In house cheack: Oct-12

O gien

A

Issued: November 16. 201 |
This calibeation cedificate shall not be reproduced except in full without written spproval of the laboratory.
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Author Data
Andrew Becker

Dates of Test

Nov 26, 2012- Feb 28, 2013

Test Report No

RTS-6026-1302-18

FCCID:

L6ARFNSOUW

IC

2503A-REN8OUW

Sehweizerischor Kalibriordienst
Service sulsse d'élalonnage
Sgrvizio svizzers di taralura

Calibration Laboratory of SN,

Schmid & Partner Y
Engineering AG T

Zeughousatrasse 43, 8004 Zurich, Switzeriand t;ﬁx{

Accrogied Dy Ihe Swiss Accreaiianon Senace (SAS)
The Swiss Accredialion Service is one of the signatories to the EA
Muitilateral Agreement for e recagniion of calibration caniticams

Swiss Calibration Service

Accreditation No.: SCS 108

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

c)

IEEE S1d 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communicalions Devices: Measuremen! 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 Otfice of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofraquency
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 Bullatin 65

Additional Dacumentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are avallable from the Validation Report at the end

of the certificate. All ligures slaled in the certificate are valid al the frequency indicated.

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

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

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

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

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

SAR for nominal TSL parameters: The measured TSL parameters are used 1o calculate the

nominal SAR resuit,

Certilicate No: DGGHZV2-1033 Nov1d
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Author Data
Andrew Becker

Dates of Test

Nov 26, 2012- Feb 28, 2013

Test Report No

RTS-6026-1302-18

FCCID:

L6ARFNSOUW

IC

2503A-REN8OUW

Measurement Conditions
DASY systam configuration. as lar as not given on page 1.

DASY Version DASYS V52 6.2

Extrapolation Advanced Extrapolation

Phantom Modutar Flat Phantom VE.0

Distanca Dipole Center - TSL 10 man with Spacer

Zoom Scan Rosolution dx, dy=4.0mm, dz = 1.4 mm Graded Rafio = 1.4 (2 dirsction)
£200 MHz £ 1 MHz

Fraquancy 5500 MHz + 1 MHz
E800 MHz + 1 MHz

Head TSL parameters at 5200 MHz

The foliowing parameters and caloulations ware applied.

Temperature Permittivity Conductivity
Nominal Head TSL parametaers 220°C 360 4. 66 mho/m
Measured Head TSL parameters 22.0£02)"C HMerb% 4.46 mho/m + & %%
Head TSL temperature change during test c05%C

SAR result with Head TSL at 5200 MHz

SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW inpul power B1e8mW /g
SAR for nominal Head TSL paramelars narmalized to TW B0.6 mW /g & 17.0 ™ (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 100 MW Inpul power 23miW /g

SAR for nominal Head TSL paramelers

narmalized o 1TW

23.0 mW /g £ 16.5 % (k=2)

Head TSL parameters at 5500 MHz

The lollowing parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 358 4.98 mho/m
Measured Head TSL parameters (22.020.2)"C 32+6% 4.75 mhoim + 8 %
Head TEL temperature chango during tast <05°C
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input powar sE2mW /g

SAR for nominal Head TSL paramaters

normalized to TW

873 mW /g = 17.0 % (k=2)

SAR measured

SAR averaged over 10 cm® {10 g) of Head TSL
100 mW input power

vondilion

250mW /g

SAR for nominal Head TSL parameters

narmalized o 1W

207 MW [ g £ 16.5 % (k=2)

Certificate No: DSGHzVE-1033_Nevit
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Head TSL parameters at 5800 MHz
The Iollowing parameters and calculations were applied.
| ~ Temperature Permittivity Conductivity
Mominal Head TSL parameters 20" 353 5.27 mha/m
Measured Head TSL paramatars 220 +02)"C 33T+6% § 03 mhovm + 6 %
Head TSL temperature change during test <0.5'C P e
SAR resull with Head TSL at 5800 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Condition

SAR measured

100 mW input power

B8.03mwW /g

SAR lor nominal Head TSL paramelars

noimalized o 1W

79.4 mW [ g £ 17.0 % (k=2)

SAR averaged over 10 em’ (10 g) of Head TSL condition
SAN moasured 100 mW inpul power 226mW /g
SAR for nominal Head TSL paramegters namalizad to 1W 225 mW /g =165 % (k=2)

Ceriicate Mo: DEGHEV2-1033_Nev11
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Appendix
Antenna Parameters with Head TSL at 5200 MHz
Impedance, lransiormed 1o fged point S1i10n-87R
Return Loss -212dB
Antenna Parameters with Head TSL at 5500 MHz
Impedance, transtormed 1o feed point o  s230-27)0 o
Retum Loss -292d8
Antenna Parameters with Head TSL at 5800 MHz
Irnpeuanca. transiormead 1o feed point S6T1-43 }H
Retumn Loss -2264dD
General Antenna Parameters and Design
Electrical Delay (one direction) | 1,202 ns ]

Aftar rong tarm uss with 1T00W radiated power, Mly a slignt warming of the dipole near tha fasdpoint can be maasurad.

The dipole Is made of standard semirigid coaxlal cahle. The center conductor of the feeding line is directly connacted in the
second am of the dipole. The antenna ig thorefore shert-circuited for DC-signals,

No excessive force must be applied (o the dipole arms. because they mighl bend or he soldered connections near the

tegdpoint may be gamagaad.

Additional EUT Data

Mamutaciured by

SPEAG

Manulactured on

July 09, 2004

Genificate No: DSCHZV2-1093_Nov11
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DASYS5 Validation Report for Head TSL

Date: 15.11.2011

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzY 2: Scrinl; DSGHzV2 - SN: 1033

Communication System: CW; Frequeney: 5200 MHz., Frequency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: ¥ = 5200 MHZ; ¢ = 4,46 mho/m: &, — 34.6; p = 1000 kg/m”® , Medium parameters
used: = 5500 MHz: 6 = 4.75 mho/m; £, = 34.2: p = 1000 kg/m" . Medium parameters used: | = 5800 MHz;:
o = 5.03 mho/m; £ = 33.7: p = 1000 kg/m"

Plaptom section: Flat Seetion

Measurement Standard: DASYS (IEEEMEC/ANST C63.19-2007)
DASY 52 Configuration:

« Probe: EX3DV4 - SN3503; ConvFi5.41,5.41, 541), ConvF(4.91, 491, 4.91), ConvF(4.81, 4.81.
4.81): Cahbrated: 04,03.2011

«  Sensor-Surface; LAmm (Mechamical Surface Detection)
s Electronics: DAE4 Sn60 1 Calibrated: 04.07.201 1
= Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0OAA; Serial: 1001

o DASYS2 52 6.2(482); SEMCAD X 14 4 5(3634)

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

Reference Value = 65.595 Vim; Power Dirift = 0.07 dB

Peak SAR (extrapolaed) = 30,134 W/kg

SAR pr=8.16 mW/g; SAR(I0 g1 = 233 mWig

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

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5500 MTLzZoom Scan,
dist=1.4dmm (8x8x7)/Cube (: Measurement prid: dx=dmm, dy=4mm, dz=1 4mm

Reference Yalue = 66.819 Viim: Power Drift = 003 dB

Peak SAR (extrapolated) = 35.056 Wikg

SAR(I g} = 8,82 mW/g; SAR(ID g} = 2.5 mW/g

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

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mmni (8x8x7)/Cube 0; Mcasurenent grid: dx=4mm, dy=4mm, dz=1_4mm

Reference Value = 62.220 Vim: Power Dnft = (L.04 dB

Peak SAR (extrapoluted) = 33.743 Wikg

SAR( g) = 8.03 mW/g: SAR(10 g) = 2.28 mWig

Maximum value of SAR (measured) = 19.463 mW/g

Nov 26, 2012- Feb 28, 2013 RTS-6026-1302-18 | LGARFN80UW 2503A-REN8OUW
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0dB = 19.460mW/e
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Impedance Measurement Plot for Head TSL
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