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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreddation Service [SA5)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresment for the recognition of calibraticn certificates

Client

RTS {RIM Testing Services)

Schweizerischer Kalibrierdiensi
Service suissae d'etalonnage
Servizio svizzere di taratura
Swiss Calibration Service

Accreditation No.: SCS 108

Certificate No: ET3-1643_Mar10

|CALIBRATION CERTIFICATE

Dbject

Calibration procaduna{s)

Calibration date

ETIDVE - EN:1643

QA CAL-01.v8, QA CAL-23.v3 and QA CAL-25.v2
Calibration procedure for dosimetric E-field probes

March 8, 2010

This calibralion certificale documenis the traceakdity to national standards, which realize the physical unils of measurements [S1}
The measurements and the uncartainties with confidence probability are green on the Tollowng pages and are part of the cerificals

All calibraions have been conducked in the closed labaratory facilily. envraiment lemperature (22 & 370 and hurmdity < 70%

Calibration Equipment used (METE critical for calibration)

| Primary Standards D # Cal Date {Certificats Mo |
Fower meder E441498 GEA1293674 1-Apr-08 (Mo, 217-01030)
Power sensor E44124 MY 41455277 1-Apr-08 (Mo, 217-01030)
Power sensor 44128 MY 41458087 1-Apr-08 (No. 217-01030)
Referance 3 dB Attenuator SN 55054 (3c) 31-Mar-08 (No. 217-01026)
Referance 20 dB Atlenuator S 55086 (20b) 3-Mar-08 (No. 217-01028)
Reference 30 dB Allenuator SN 55126 (30b) M-Mar-08 (No. 217-01027)
Reference Probe ES30NVE Sh- 3013 30-Drec-09 (Mo, ES3-3013_DecOf)
DAE4 EM: 66 249-Sop-09 (Mo. DAE4-660_Sepdd)
| Secondary Standards o Check Date (in house)
RF ganerator HP 86480 LIS364 2001 700 A-Aug-#d {n house check Del-09)
Matwork Analyzer HP 8T53E US3TIH0585 18-0ct-01 {in housa check Del-09)
Mama Furction
Calibrated by Jeton Kastratl Laborglory Techmcian
Approved by Katja Pokovic Technical Manager

©

Scheduled Caliahon
Apr-10
Ape-10
Apr-10
Mdar=10
Mar- 10
Mar-10
Dec-10
Sep-10

Scheduled Check

In house check Oct-11
In hause check Octld

Signature

i

s A

This calibretion certificate shall not be reproduced except in full wilhoul written approval of the laboratory

Issued: March 10, 2010

Certificate Mo: ET3-1643_Mari0
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Calibration Laboratory of

g  Schweizerischer Kalibrierdienst

Schmid & Partner Service suisse délalonnage
Engineering AG c Bervizio svizrero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland S  Swiss Calibration Service

Accredited by the Swiss Accraditation Service (SAS) Accreditation ho.: SCS 108

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

Multilateral Agreement for the recognition of calibration certificates

Glossary:

T5L tissua simulating liquid

MORMx,y.z sensitivily in frea space

ComF sensitivity in TSL F NORMx y .z

DCP diode compression point

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

a8 B C modulation depandent linearization parameters

Polanzation ¢ g rotation around probe axis

Polarization 3 3 rotation around an axis that is in the plana normal o probe axis (at measurement canler),

Le., 4 = 0is normal to probe axis

Calibration is Performed According to the Following Standards:

g} |EEE 5td 1528-2003, “IEEE Recommended Praclice for Datermining the Peak Spatial-Averaged Specific
Absorplicn Rate (SAR}In the Human Head from Wireless Communications Devices: Measurement
Techniques", December 2003

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

Methods Applied and Interpretation of Parameters:

«  NORMx y 2 Assessed for E-field polarization & = 0 (f = 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
MNORMz,y.z are only intermediate values, i.e., the uncertamties of NORMx v z does not effect the E*field
uncertainly inside TSL (see below Convi).

o NORMfx,y.z = NORMx,y.z * frequency_response (see Frequency Response Chart). This lineanization is
implemented in DASY 4 software versions later than 4.2. The uncerainty of the frequency response is included
in the stated uncerainty of ComF.

«  DCPxy.z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on freguency nor media.

o Ax .z Bxpz Cryz VRx .z A B Care numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VIR is the
maximum calibration range expressed in RMS voltage across the dioda.

«  ConvF and Boundary Effect Parameters. Assessed in flat phantom using E-field {or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f = 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depih) of which typical uncerainty values are given. These paramelers are
usad in DASY4 software to improve probe accuracy closs Lo the boundary. The sensitivity in TSL coresponds
to NORAMx, v,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the vahdity from + 50 MHz to £ 100
MHz.

«  Sphercal isofrapy (30 deviation from isofropy]: in a field of low gradients realized using a flat phantom
exposed by & patch antenna.

s Sensor Offset; The sensor offsel corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.
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ET3DVE SN:1643 March 9, 2010

Probe ET3DV6

SN:1643

Manufactured: November 7, 2001
Last calibrated: March 10, 2009
Recalibrated: March 9, 2010

Calibrated for DASY Systems

(Note: non-compatibie with DASY2 systeml)
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DASY - Parameters of Probe: ET3DV6 SN:1643

Basic Calibration Parameters

Sensor X | Sensor Y | Sensor £ lUnc (k=2) .
Morm (u\VI0im)*® 178 2.0 179 | =100
DCP imvy” 932 | 91.0 90.8

Modulation Calibration Parameters

uio Communication System Name PAR A B c | VR Une®
| &8 dBuV mv {k=2)
10000 oW 0.00 X .00 200 100 300,0 = 1.5%
Y 0.0 Q.00 1.00] 300.0
_ zZ oo 0o 100] 3000

S —
The reported uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the covarage factor k=2, which for a normal distribution corresponds to a coverage probability of

| approximately 95%.

* The uncariainties of Normx, ¥ Z do not alect the E-fied unceriainty nside TSL (see Pages 5 and 8)
® Mumarical lingarization parameter uncerainty nol raqursd
 Uncertainty i delermined using M maximum deviation from [near response apolyng mcatanguiar dstibution and s expressed 4o the square of fie fisd valus
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ET3DV6E SN:1643 March 9, 2010
DASY - Parameters of Probe: ET3DV6 SN:1643
Calibration Parameter Determined in Head Tissue Simulating Media
T [MHz] Validity [MHz]°  Parmittivity Conductivity  ConvF X ConwF ¥~ ConvF Z Alpha Depth Une [k=2)
200 £50 /2100 4152 5% 087 5% &.01 .01 6.01 04z 235 £ M .0%
1810 £ 50/ 100 40.0 £ 5% 1.40 £ 5% 495 4.98 4.99 0&2 235 £+ 11.0%
1950 £ 50/ 4100 4002 5% 1.40 £ 5% 4.74 4.74 4.74 078 210 £ 11.0%

© The walidity of 100 MHz only appies for DASY w4 and higher [see Page 2. The unceranly i= the R3S of the Cone® uncerainly al cakoralion frequendy

and tha uncartainty for tha indicated fregqueency band

Carficate Mo: ET3-1643_Mari10

Page 5 of 11

"1NIS report shall NU | be reproauced except In Tull WITNOUT the WIITen CONSent of KIVI | esting Services
Copyright 2005-2011, RIM Testing Services, a division of Research In Motion Limited




Document Page
TES ]ﬂ Appendix D for the BlackBerry® Smartphone Model 7(74)
Serwces RDU71CW/RDE71UW SAR Report Revl
Author Data Dates of Test Test Report No FCCID: ICID
Andrew Becker Feb 7 — May 25, July 18, RTS-3933-1105-11A L6ARDU70CW | 2503A-RDU70CW
2011 RTS-2580-1106-03 Revl | L6ARDE70UW [ 2503A-RDE70UW
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DASY - Parameters of Probe: ET3DV6 SN:1643
Calibration Parameter Determined in Body Tissue Simulating Media
f [MHz] Validity [MHz]°  Permittivity  Conductivity ConvF X ConvF ¥ ConvF Z Alpha _ Depth Une (k=2)
200 5071100 55.0 £ 5% 1.0525% 583 5.83 5.83 0.33 277 £ 11.0%
1810 £50/% 100 53.3+ 5% 152 £ 5% 4.58 4.58 458 0.75 263 £11.0%
1950 + 507+ 100 53.3 ¢ 5% 152 £ 5% 4.54 454 454 0499 220 £+ 11.0%

E The walidily of = 100 MHEz only applies or DASY vi 4 and higher [2ee Page 2). The uncerianty is the RE5 of 1re Cony anceraimty al casbralion requency

ardl e uncertainty Tor the indicated frequarcy band
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ET3DV6 SN:1643

Frequency response (normalized)

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

15
a4
1.3 1
12
11

!
10 v_______=| .
0.9 |

|
0a
o7 |
w

[
0.5 |

o s00

1000 1500 2000
f[MHz]

—8—TEM —8—R2

2500 3000

Uncertainty of Frequency Response of E-field: 1 5.3% (k=2)

Gertificate Mo: ET3-1643_Mar10
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ET3DVE SN:1

643

March 9, 2010

Receiving Pattern (¢), 3 = 0°

f =600 MHz, TEM ifi110EXX

f= 1800 MHz, WG R22

—a—K =Y -7 —O—Tot —a—x —a—Y —a—7 —O—Tuot
1.0
0.8
06
0.4 =3 MHz
02 —i— 100 MHz
0.0
00 MW I
0.4 —8— 1800 MHz
0.5 = 25300 MHz
0.8
-1.0

] &0 120 240 300

180
#[1

Uncertainty of Axial lsotropy Assessment: £ 0,5% (k=2)
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Dynamic Range f(SAR;.aq)
{Waveguide R22, f = 1800 MHz)

| 1 Ee0s

1.E+05

1 E+D4

E+03

Input Signal V]

1.E+(2

1.E+01

1.E+00
0.0001 0.001 0.01 0 1 10 100
SAR [mWiem?]

—8— not compensated —&— compsensaied

o
=]

..---l'lllill“:
I

LR 1
SAR [mWicm']

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

GCerificate No: ET3-1642 Mar10 Page % of 11
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ET3DV6 SN:1643

Conversion Factor Assessment

f = 500 MHz, WGLS RS {head)

10 0 30 40 50

z[mm]

—&— Analytical = Measuramanis

B ] ]
[= =
= = (=]

]
=

"
=
=]

SAR[mW/cm'] I'W
tn
L}

(=1
L=

B0 0 10

= Araiylical

20 30

z[mm]

Deviation from Isotropy in HSL

Boossozn  WOA0.040

Error (§, 3}, f= 900 MHz

Error [dB]

-1 00-05) B-080-060 W-060-040 W-040-030 @-0 20-00)
Oo4ao.pdc  EodooRo  EOBO.) 0O

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

Cortificate Mo: ET3-1643_Mar10
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f=1810 MHz, WGLS R22 (head)
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Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (%) Mot applicable)
Mechanical Surface Detection Maode enatled
Optical Surface Detection Mode T enabled
Probe Owverall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter &8 mm
Probe Tip to Sensor X Calibration Point 2.7 mm
Probe Tip to Sensor ¥ Calibration Point 2.7 mm
Frobe Tip to Sensor £ Calibration Point 2.7 mm
Recommended Measurement Distance from Surface 4 mam

Certificate Mo: ET3-1643_ Mari10
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Calibration Laboratary of Bhwwalnarivches Nalibrivychvommt
Schmig & Partner Barvit wuimns ol dlalonrage
Enginearing AG Berwizin yvizzaro di trture

Seughavssirasse 43, 00084 Surich, Bwilreriand Bwiaa Colibration Service

srprediled by the Swisx Accred @lion Sendce (SaT)
Ther Switvs &oorodidmiton Sanedcs b o ol the sigrsiooss o the £8
Hultaieml Agreoment for tha racagnitan e callbrabion eifates

Aocredltation Mo, SCS 108

Sher:  RTE (R Testing Barvices) Gartficas Mu: ET3-1644_Nov1d
[CALIBRATION CERTIFICATE _|
Utesct ETIOVE - SN:1844
Calibratinn pracedure(s) QA CAL-01.v8, QA CAL-23 v3 and QA CAL-Z5.v2

Calibration procedure for dosimetric E-lald probes

Calbrdlion dals

Movember 16, 2010

‘The calrealion cart fizpie I0CIMAMES 16 e Rty 1o ratioral elandamls. whaeh redlizs the physical s oF reeoremens, 231
The te and i uneenlaimiss with eonfid i Py PR QR G e 0 haaing pages ard asd st of the coclficals

Al camranons have beern carciizied in e 2l Gl el oy fecildy: smeranengnl by rpecpivee (27 &2 500 ard humchily < TD9%

Cahbration Equpmean used (MATE ciriszal for calbratzn]

Prirmary Brandards | IDk cal Dale iSersficale o) . Srhwid i TAMh o
Fitwadrt rrwsbar E241 58 B4 203067 1-Apr- T2 Mo 2717.01138) g1l
Piuw ! aecvmir EA4 28 AL LAGEHTT A.hard B e 21701138 Bpedd
Priwgr gl B4 124 WA TAGHET Audprd o 247011365 At
Fafoiencg 3 43 AOsnuEior &: Sa0e (3 30-Mar-A0 {Hn M7-01154] Wpe-11
Frleimrce 2id B AHerngior S 53008 (2000 30K (Mg F7-0 1R} War-11
Feafalanca 3hd B Alwrsior Sl 35125 (306) I0-Mar-10 (Mo 27-01 160} Mar-11
| Pt e Frobe ESE0E S At AP0 [ E53-300 3 Caidn DeE-10
| A= M: BED AlAp- 0 o, CAES-ES0 Apr | Ty Fpr-11
Secordars Flarcards v s Dive (in house| Hehcbid Check
AF penardion HP BSLA0 L= L IR ] A-Pug-58 (i house check D041 In hinuse check Gcl-11
Hatwoik Analyzer HP 8TSIE USEFIe03as 15 Oci (i house chegk Od-10 iy rouse check: (el 19
Hame Furktion Fignatemg
Calioralurd by Jwion Kaeinel Labesrsiry Tuchnician r ﬁ)l
r
Approer by. Kaka Pokovic Twchwioal Nanages : ﬂg
|23l HEkivibae 1 2010
Tris calibvsarien com cate thal na! be reproduced awcepl in witheut whiliwh approval of e Bkoralery

Centilizale ho: ET3- 1G44_Mowil]
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Calibration Lﬂhﬂl’ltﬂl’]‘ of 5 -'.Lr::-h""j S DR HE R P I i
Schnid & Partner m%"’ j‘g s..m.l;:..;..':-y;w..,
Enginaering AG g . Sorvizi o 1Al
Iaum"gnnmnn ?a. 8094 urish, Swiariand ﬁf amr::‘:;::: Bnnic:"
Bcored b by he Swiss ACCeALen Seowce |5A5) Acorediien Ma: 03 108

Tha $wite Accroaiatron Sorvoo i o of thi @ NGOMNES 10 the EA
Mutulabsral Agne-ament foe e recogn ion of calibretion carsd cotes

Glossany:

TSL ligsue simulating liguid

NIRME . sensitivity m free space

ConvF sansilivity in T5L { NORMzy 2

CCP diede compresgioe @ nl

CF crest Factoe (1 fduty_cycle] of the RF signal

ABLC madulation deperdent linsarizalion parameters

FPolarizalion a oo refalion araund prebe ax e

Polanzatian 4 A reaticon arourd &7 #x % that is in the plane normal to probe axis (a1 measurement centen),

e, = 0is normal 19 probe axis

Calibration iz Performed According to the Following Standards:
al IEEE Std 152820073, "IEEE Recommended Practice for Delermining the Peak Spalizl-Averaged Specific
Absorphion Rate (SAR] 0 the Human Head freo Wireless Comunicetions Devices: Measuremant
Teshn ies®, Decambser 2003
Bl IEC 62209-1, “Procadure to measUure the Specific Absarption Rale (SR ) for han o-Fald cavices used in chose
proxamily to the sar [freguency rangs of 300 MHz to 3 GHz" Fobruary 2006

Methads Applied and Interpretation of Parameters:

»  NORM vz Assossed for E-figld polaizetion 8 = O (f = 900 MHz in TEM-c2Il F = 9800 MH2: REP wavsduide).
MNORMa,y.z are only inlermediata values, i 6. 1he unearainties of NORMxy 2 does nol eMect the E™ficld
wncerainty insioe TSL (3es bhelow ConvF),

+ NORMMx pr = NORMY .2 © frequency mesponse [see Frequency Respanse Chart], This linearnzzlion is
implemeznted in DASY saftware versions Laker than 4.2, The dncetanly of lhe frequency resporsa is indladed
in ke stated uncertarty of Comef,

o DCFx yz DOP are numerical inaed ization paramaiers assesacd Dased on iha data ol pawer sweep witn SW
signal (na uncarainty requined). DEP does ndl depand on frequsncy Rar medis.

v dw e Sz Cryr, VR pT A E Came numerical ineanzation pararneters sssessed based on the data of
pawer sweep for specific modulabon signal. The parameters ¢a nol depend on iregquesncy nor media, Y5 s the
18 WiMmUm cahbraton FAngS Supres ged i REG Qo across The diode.

«  ComvF and Bowndary Efect Faramedsvs: Assessod in Nat phanten using E-figld {or Tempersture Transher
Slandard fgr F= 500 MHZ) and inside wavaguide using aralytical Retd distribatiod s based on power
meBsurEmerts for £ = B00 MHZ. The sahe 2aiupt are used for assessment of the parameters apphed o
raurdany conpensation (alpha, depth) of which bypical uncetainky val ues are given These parametes are
U I DASY A software o improve probe accuracy oose o ihe bourwdany. The sensitoby in TSL corresponds
0 NERNM, .2 " Conul wharety the uncerteinty corresporda o that given lor Caog= & eguency dependant
Ciernd™ 13 wzed in CRSY warsion 4.4 and higher which allows exten ding fhe vabdiby from £ 50 MHz bo £ 1040
hMHz.

«  Sphorizal isofmopy (30 devialion foum isehooy): in a feld of low gradients rmalized using a fat phantom
gxposed by a palch antenna,

»  Sonsor Ofser The sensor offael corrésponcs o the affsed of virtaal measurement center from the probes lip
[osm prcsbee Baig ). B 100l e reguired.
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MNovember 16, 2010

ETIOVE SN164d

e cale

Probe ET3DV6

SN:1644

Manufactured: Movember 7, 2001
Last calibrated: Movember 11, 2009
Recalibrated: Movember 16, 2010

Calibrated for DASY/EASY Systems

{Mabe non-competitde with DASYE sysiem’y

bio: ETA- M Mowi ) Page 3 of 11

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
Copyright 2005-2011, RIM Testing Services, a division of Research In Motion Limited




Testing

Document

Page

Appendix D for the BlackBerry® Smartphone Model 16(74)
Serwces RDU71CW/RDE71UW SAR Report Revl
Author Data Dates of Test Test Report No FCCID: ICID
Andrew Becker Feb 7 — May 25, July 18, |RTS-3933-1105-11A L6ARDU70CW | 2503A-RDU70CW
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ETIDVE SN:1644

Movember 16, 2010

DASY/EASY - Parameters of Praobe: ET3DVE SN:1644

Basic Calibration Parameters

Sanaor ¥ | Sensor Y

Sensor 2 Unc (k=2}

Mormn (L imy e 1,83 1856 201 | 4100%
B&r amn® 374 aTs 966
Moduiation Calibration Parameters
uio Cemmunication System Name PAR A B c VR Unct
48 | dBaw my th=2}
NN i poa| X 0. 0 100] 1433 | z234%
0.0 0. too| 1462
z (K1 0.4 100 1484

The reported uncertainty of measurament is staled as tha standard uncerainty of measurement mulipled
by he coverage factor k=2, which for a narmal distribution cerresponds t9 & coverage probabilily of
approximately 95%.

* The uncartairies of Morm 2 da nol afeal e F ek uresms iy nsioa TEL [sea Fages § snd B
¥ MLmetical reeries lion paemeser uncerta niy no o et
£ Unearmrly e dei i uwng e rmaxim.am deastion wam liness mepores spohing recakargular deiibon ard o esproceed G g aguers o T en vale.
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DASY/EASY - Parameters of Probe: ET3DV6 SN:16844

Calibrption Parometer Determined in Head Tissus Simulating Media

bl LU

Validity [MHe]®  Parmigtiviey Corduetivity  CorwFX CorvFY  ComFZ

Alpha une

FED
s00

1310
2450

T B0/ 100 4192 5% DES £ 0%
T80 104 415+ 3% 87+ 5%
& B0+ 100 4102 5% Tl T
# 500+ 1N M2 15% 1501 5%

6. .54 354

6.00 .00 200
o0 £.08 509
4.47 447 4,47

e

a2 05 £ N
027 348 £ 11.0%
G40 250 £ 11.0%
099 127 = 1105

" The v dry of £ 100 MHz Oniy 20 e DASY o4 4 and -igh=: nee Page 20 The merainy s ihe 35 ol e CoowF uncemsnty &l 03 Eraken ooy

and P unearta N For S i caisd iy aecy baod

Cernicae Mo ET3- 1544_Mawi 0

Fage & ot 11
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Andrew Becker

Feb 7 — May 25, July 18,

2011

RTS-3933-1105-11A
RTS-2580-1106-03 Revl

L6ARDU70CW | 2503A-RDU70CW
L6ARDE70UW | 2503A-RDE70UW

ETIDWE Sht-1644

Nowem ber 16, 2010

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

Calibration Parameter Datarmined in Body Tissue Simulating Media

1[WHZ] Valdity [MHZ]"  Parmibivity Conductivity  ConvF X ConwF ¥ CaneF 7 Alpha  Depth Unc (k=2
THY B0 £ 100 555 5% 096 + 5% £ 14 .14 514 0.1 306 £11.0%
000 t 507 £ 100 550 £5% 105 + 5% 593 L1 e 5493 036 FRARE R R
i3l + 500 £ 100 533&5% 1.52 + 5% 4 54 &E5 453 03z ZE0 £110%%
24kl t 80re 100 G274 5% 185 + 5% 405 405 405 0.99 123 £11.0%

~ The waidmy o 4 103 MH? erily Ao for DASY wi 4 and figher ises Bage 2 The u sesdaniy o e BSE 2F ba Gomd unsers ney mi calbrcion fregueny

A hg ol ety B0 8 ndicered freauency bama

Geifcate Mo ET3-16494 Mo 10
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2011 RTS-2580-1106-03 Revl | L6ARDE70UW |2503A-RDE70UW

ETIDVE SN:1644

Frequency Response of E-Field

{TEM-Call:iti110 EXX, Waveguide: R22}

November 16, 2010

L IRT,
E 14 . .
£
E 10 . . -
£ opa- - S
E pa -
B
™8
L
3E -
a Eon 10ng 1503 anlen] 2500 g
F MHz]
——T —
Uricartainty of Freguency Resporse of E-field: + & 3% (k=2|
Coarfifesta Me ET3- 1544 _Nawil Fage & af 11
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ETIDVE SN:1644 Movember 18, 2019

Receiving Pattern (4), 9 =0°

=00 MHz. TEM ifi110EXX f=1800 MHz, WG R22

—— —— —— i iy —— ——r ——z —@—Ta

10

ne

oa

oA - . . —— i e
g nz
E =Tl Wl
20 P e s et BT S et T
Eanz . raiie e i L. . wrr

DA i

-0 R . . . — A

na

o] an 120 180 240 flas]
I

Uncertaliony of Axial Isotropy Asstssmant: & 0 5% (k=)

Carifieae Ma, ETA1844 New 19 Fage 8ot 11
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ETIDVE SH:1644

Senser Valtage (uv]

Dynamic Range f(SAR,.4)

{TEM cell, = 900 MHz)

1E+D5
1E+DS
1E+
1E+13

1E+]2

1E+M1

1EHID . . . .
0ol 0 o1 1 10 1ao
SAR [mifficm?]

——x B Moo —8—y —W—Ywe 87 —B-Jan

-Zao . .
.00 oo a1 1 10 10
SAR [mwicm']
Uncertainty of Linearity Assasament: £ 8.6% (k=2)
Cenficma Mo BT 184 Maw1l Paga 9 o 11
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2503A-RDU70CW

RTS-3933-1105-11A L6ARDU70CW

Feb 7 — May 25, July 18,
RTS-2580-1106-03 Revl | LEBARDE70UW

2011

2503A-RDE70UW

November 18, 2010

ETIOVE SNi1644

Conversion Factor Assessment

1= 900 MHz, WGLS RS [haad)} F=1810 MHz, WGLS R22 (head|

0 il S 4 =} ]

i3 i —— L IS
= b == Logrral e ks w d

Deviation from lsotropy in HSL
Errar (4, &), f = 8900 MHz

-1 0040 B0 W-0 800000 0 B0-0 40 B0 at-<] 20 8 B0
B c3-0 MO A-040 Moa00s0 MOSD0BD M0BIAM

Unecartainty of Sphwrical lsolropy Assessment: £ 2.5% (k=2
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ET3DVE SM:1644

Other Probe Parameters

MNovember 16, 2010

SEnsor Arrangement Trianguiar
Comnecior Angle () Mot applicab la
Mechanical Suface Detection Mode anabled
pbzal Surface Delection Mode enabled
Frobe Cwerall Lenclh 33T mam
Frobe Body Diameter A0
Tip Lenglh 10
Tip Diameter .5 mm
Probe Tip to Sensar X Calibration Faint 2.7
Proba Tip to Sensor v Calibration Paim 2.7 mm
Frobe Tip to Sensor £ Calibralon Pont 2.7 mm
Recommended Measurement Cistance fom Surface 3.7 mm

Corderie Mo ET)- 1644t 10

Fage 114t 11

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
Copyright 2005-2011, RIM Testing Services, a division of Research In Motion Limited




Document Page
ppendix D for the BlackBerry® Smartphone Mode
Tesm Appendix D for the BlackBerry® S hone Model 24(74
/‘ Serwces RDU71CW/RDE71UW SAR Report Revl
Author Data Dates of Test Test Report No FCCID: ICID
Andrew Becker Feb 7 — May 25, July 18, RTS-3933-1105-11A L6ARDU70CW | 2503A-RDU70CW
2011 RTS-2580-1106-03 Revl | L6ARDE70UW [ 2503A-RDE70UW

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Aoredibed by Bie Swiss Accredilation Sendce (SAS)
The Bwiss Accreditation Service is one of the signatorias to the EA
Multilateral Agreement for the recognition of calibration certificates

Chimnt

RTS (RIM Testing Services) .

Schweizerischer Kalbrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura

ey e ™

Swiss Calibration Servica

ES3-3225_Jan11

[CALIBRATION CERTIFICATE

Oibject

Calibration procedureds}

Calibration date’

ES3DV3 - 8N:3225

TA CAL-01.v7, QA CAL-23.v4 and QA CAL-25.v3
Cﬂlrl:namn pmuedufe for dosimetric E-ﬁald pmbas

January 13, 2011

v -

[ This calibralion certificate doacuments the iraceakdnty 1o nehanal standards, which realize the physical urls of measwrements (51}
The measuraments and the uncertaintes with confidence probakility are given on the fallowing pages and are par of the zefificate,

Al caFralions have been sonducted in the closed laboralory Faclty, envirgnrnent wrmperalure (22 2 3)°C and humidiy < T0%,

Cahbraton Equipment used {METE cntical for calibration}

Primary Standards _os _Cal Date (Cartificate No.) Scheduled Calibration
Power mater E44198 GE41203074 1-Apr-10 (Mo, 217-01136) Apr-11
Powar sensor E44124 MY 41455277 1-Apr-10 (Mo, 217-01134) Apr-11
| Powar sensor E44128 MY 1458087 T-Apr-10 (No. 217-01138) Aor-11
E Reference 3 dE Atlenuator M- 55054 (Ao} 30-Mac-10 Mo, 21701158} Mar-11
| Retarence 20 dB Attenuatar M- 55086 (200) A0-Mar-10 (o, 21701167} Mar-11
Feterence 30 dB Attenuatar SM: 55128 (30h) A0-Mar-10 Peo. 217T-01160) Mar-11
Reference Probe ES30DVE SM: 3013 28-Dec-10 (Mo. ES3-3073_Declid) Dec-11
DAES | SN: BED 20-Agr-10 (Mo, DAE4-BRD_ApriD) Aar11
Sgcondary Standargs og Chack Date (in howse) Scheduled Chadk
| RF generator HP 864805 UEIG42LI01T00 A-Au3-99 {in houge check Oct-0F) In hauge check: Oct-11
Netwiork Analyzer HF 8753E 53T ae05a5 18-0ret-01 {In house check Oct-13) In house check Oct-11 |
Hams Funclion _ Sinabure - |
| Caligrated by: daton Kestrati " v LMT“&“‘W“ I i (Ci__lk
| Agproved by Kitia Pokovic i

. Tachnical Manager .

"hls |:>a||l:|ra.11|:-r~ l:srhicaia shai not b reproduced except in full without wiitlen approva of the Inbumhorr

Isswed: January 15 2011

Cantficale Mo ES3-3225_Jani
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, B004 Zurich, Switrerland

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

Acerediled by lhe Swiss Accreciation Service [SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is ane of the signatories to the EA
Multilateral Agreament for the recognitien af calibration cortificates

Glossary:

TSL tissue simulating liguid

MNORMx,y 2 sansitivity in free space

ConvF sensitivity in TSL / NORMzy.z

DCP diode compression point

CF crest factor (1iduty_cycle) of the RF signal

A BC madulation dependent linearization parametears

Folarization o q rotation around probe axis

Podarization 4 i rotation around an axis that is in the plane normal to probe axis (at measurement center},

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, *IEEE Recommendad Practice for Dafermining the Peak Spatial-Averaged Specific
Absorption Rate (SAR}) in the Human Head from Wireless Communications Devices: Measurement
Technlgues”, Decambar 2003

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

Methods Applied and Interpretation of Parameters:
«  NORMx y,z: Aszessed for E-field polarization & = 0 (f = 8300 MHz in TEM-call; f > 1800 MHz: R22 waveguide).
NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMx.y z does not effect the E*-field
uncertainly inzide TSL [zee below ConvF).

= NORM(Ax v,z = NORMx,y.2 * frequency_response (see Frequency Response Chart), This linearization is
implemented In DASY4 software versions later than 4.2, The uncertainty of the frequency response Is included
in the stated uncentainty of ConvF.

s DCPx yz: DCP are numerical linearization parameters assessed based on the data of power sweeap with CW
signal {no uncertainty required). DCP does not depand an frequency nor media.

s Ax vz Bz Cxyz VRx 2 A B, Care numencal linearization parameters assessed based on the dafa of
power sweep for spacific maduiation signal. Tha parameters do not depend on fraquency nor media. VR is the
mizximum calipration range expressed in RMS voltsge across the diode.

«  ConvF and Boundary Effect Paramelers: Assessead in Nat phantom using E-field (or Temperature Transfer
Standard for f = 800 MHz) and inside wavequide using analytical field distributions based on power
measuraments for f = 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation {alpha, depth) of which typical uncertainty values are given. These paramelars are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL comesponds
to NOFRME, v, 2 * ConvF wharaby the uncertainty corresponds to that given for ConvF. A frequency dependeant
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to = 100
Mz,

«  Spherical isofropy (30 deviation from isofrogy): in a field of low gradients realized using a flat phantom
exposed Dy a patch antenna.

+  Sansor Offset The sensor offset corresponds to the offset of virtual measurement center from the probe tip
[on probe axs). No tolerance reguired.

Cartificata Mo: ES3-3225_Jan11 Paga 2 of 11
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ES3DV3 SN:3225 January 13, 2011

Probe ES3DV3

SN:3225

Manufactured: September 1, 2009
Last calibrated: December 11, 2009
Recalibrated: January 13, 2011

Calibrated for DASY/EASY Systems

{Mote: non-campatible with DASY2 systeml)
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ES3DV3 SN:3225

January 13, 2011

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

Basic Calibration Parameters

Sensor X | Sensor Y | Sensor Z Unc (k=2} !
Norm (uViivim)3® 1.26 1.21 131 |+1014%
DCP (miv)* 1021 | 1008 | 991 ]
Modulation Calibration Parameters
uip Communication System Name PAR A B c VR Unc®
dB dBuv B mV (k=2
10000 oW oog X 0.00 0.00 1.00] 1498 | £26%
¥ Q.00 Q.00 100 1481
z 0.00 0.00 1.00] 1107

The repurted uncertainty of measurement is stated as the slandard uncertainty af measurement multiplied

by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage prabability of

approximately 95%.

* The unceslainkes of Morm®, ¥, 2 di aol allec the E ik ureserlanly ngede TSL (see Pages 5 and 8).

¥ Mumencal linearzation parameler. uneertainty not required.
e Ureeranty is determiriesd using he macimunm devalion from lnear resparse apphng secatangular distribution and is expressed for the square of the fietd vaus

Cartficale No: EE3-3225_Jan11

111 IC'JUII. a11all INVV I T ICPIUUU‘JCU CI\\:CPL I TUIL VWILHIUUL UIT VVIILLTIHT LUILIDTIIL UL 1NV ICDLIIIB JCI VILCO
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Feb 7 — May 25, July 18,
2011

RTS-3933-1105-11A

RTS-2580-1106-03 Revl

L6ARDU70CW | 2503A-RDU70CW
L6ARDE70UW | 2503A-RDE70UW

ES3DV3 SN:3225

January 13, 2011

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

Calibration Parameter Determined in Head Tissue Simulating Media

1 [MHz] Validity [MHz]®  Permittivity Cenductivity ComvFX ConvFY ComvF Z

Alpha Dapth Unc (k=2

750
500
1610
1850
2450
2600

£ 51 £ 100 418+ 5% .88 £ 5%
+ 50 £ 100 4715+ 5% 087 +5%
+ 50/ ¢ 100 40.0 £ 5% 1.40=5%
£ 50/ 2 100 400+ 5% 1.40 £ 5%
£ 5072100 392 +5% 1.80 £ 5%
+ 50/ + 100 3901 5% 1.96 1 5%

647 B.47 EA7
B.11 &1 811
526 5.26 526
493 493 498
480 4,60 460
452 4 52 452

029 108 £ 11.0%
0 110 +11.0%
0.37 188 +11.0%
0.48 161 £11.0%
052 1.54 +11.0%
053 1.58 +11.0%

© The waidity of £ 200 MHz ory applies Tor DASY wd 4 and ligher [zee Page 3. The unoerlanly = he R3S of the ConvF uncarkanly al calibratan frecuency

ard Fie vncerlainty Tor the indicabed frequency oand.

Cartificate Mo: ES3-3225_ Jant1
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DASY/EASY - Parameters of Probe: ES3DV3 SN:3225

Calibration Parameter Determined in Body Tissue Simulating Media

f [MHz]

WValidity [MHzE Parmittivity Conductivity ConvFX ConvFY  ConvFZ

Alpha  Depth Une {k=2)

7530
a0d
1810
1950
2450
2600

+ 50/ £ 100 505 5% 0.56 £ 5%
+ 507100 550 5% 1.05 £ 5%
+ 50 /£ 100 533 £ 5% 152 + 5%
£ 50/ + 100 B3+ 5% 1.52 + 5%
+ 507+ 100 52.7 £ 5% 1.85 £ 5%
+ 507+ 100 52.5+ 5% 216 £ 5%

6.30 5,30 &30
612 B2 B2
488 488 4.88
4 88 4.89 4,89
4.43 4.43 4.43
4.28 429 429

076 117
0,72 1.20
0.26 270
0.33 228
089 1.04
089 1.05

£11.0%
+11.0%
+11.0%
+11.0%
+11.0%
+11.0%

“The walkity of £ 100 MHz only apphes far DASY w4 4 ang higher (see Page 2) The uncetdainty is the REE of the Convl uncortainty at cafibration Iregquancy

and the urcarsnty for the nocated fmaquency band
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Andrew Becker Feb 7 — May 25, July 18, RTS-3933-1105-11A L6ARDU70CW | 2503A-RDU70CW
2011 RTS-2580-1106-03 Revl | L6ARDE70UW | 2503A-RDE70UW

ES3DV3 5N:3225

January 13, 2011

Frequency Response of E-Field

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

! 18 I
| |
| H i
; 1.4 | |
1.3 - i |
| E 12 : | | : |
I % 11 |
|3 |
i E 10 ge—""e —a—oa—r |
£ ee i |
! E E - o
i g. [12:] I
'8
| oeT P
wl || ]
I 1 H
og ! 1 H i I St } J
i S0 1000 1500 000 500 300
| f [MHz]
| TEI-! - IR |
Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)
Contificate Mo: ES3-3225 Jan1i Paga 7 of 11
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Author Data
Andrew Becker

Dates of Test
Feb 7 — May 25, July 18,
2011

Test Report No

RTS-3933-1105-11A
RTS-2580-1106-03 Revl

FCCID: ICID

L6ARDU70CW | 2503A-RDU70CW
L6ARDE70UW | 2503A-RDE70UW

ES3DV3 SN:3225

Receiving Pattern (¢), 9 = 0°

|t f=1800 MHz, WG R22

f = 600 MHz, TEM ifi110EXX

180 240 00

January 13, 2011

—o—= 20 Mz

|~
| —s—saane
| —m— i mne
== 2500 MHz

Uncertalnty of Axial lsotropy Assessment: £ 0.5% (k=2)

Cerdificate No; ES3-3225 Janii
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Author Data Dates of Test Test Report No FCCID: ICID
Andrew Becker Feb 7 — May 25, July 18, |RTS-3933-1105-11A L6ARDU70CW | 2503A-RDU70CW
2011 RTS-2580-1106-03 Revl | LEARDE70UW | 2503A-RDE70UW
ES3DV3 SN:3225 January 13, 2011
Dynamic Range f(SAR,..q4)
(TEM cell, f = 300 MHz)

| 1EvD8
L 1EeDS
1.E+04 |
O
: §.1.£-n3 .

g |
I
L3 |
C EiEen2 : ;
i | i |
i i i
aEen |l |

!

| 1.E+00 | 7 i S S |
0,001 D01 o1 1 10 100

|
—— ¥ B Ecor —8—Y ——=Yoor —8—I =—8—ZIcon)|

Cerlficate Mo ESF3-3225_Jan1?
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Uncertainty of Linearity Assessment: * 0.8% (k=2)
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Author Data Dates of Test Test Report No FCCID: ICID

Andrew Becker Feb 7 — May 25, July 18, RTS-3933-1105-11A L6ARDU70CW | 2503A-RDU70CW
2011 RTS-2580-1106-03 Revl | L6ARDE70UW | 2503A-RDE70UW

ES3DV3 SN:3225

Conversion Factor Assessment

January 13, 2011

f = 900 MHz, WGLS R9 (head) = 1810 MHz, WGLS R22 (head)
4.0 | . 0.0 — . - —— R
35 |
_ 26.0 |
an ! |
S26 | - 2200 !
oo | i
22 0 i E 180 |
;1 5 | |
E 10.0 |
E‘I 0 E'
05 @ 30 |
[+ J o g S S S ——— o i i .
4] 10 20 30 40 =l 60 0 10 20 30 a0
2[mim] ! z[mm]
—— At e it =gl E . —— Ararphodl ’ -—-0-- - MCAOmals
i

Deviation from Isotropy in HSL

Error (i, #), f = 900 MHz

Errar [dB8]

‘0000020 EOZFEL0 D006 EOG00E]  mO.831.00

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

Certificate Mo E83.3225_Jan11 Paga 10 of 11
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Author Data Dates of Test Test Report No FCCID: ICID

Andrew Becker Feb 7 — May 25, July 18, |RTS-3933-1105-11A L6ARDU70CW | 2503A-RDU70CW

2011

RTS-2580-1106-03 Revl

L6ARDE70UW | 2503A-RDE70UW

ES3DV3 SN:3225

Other Probe Parameters

January 13, 2011

Sensor Arrangement Triangular!
Connector Angle {7} Mot applicable,
Mechanical Surface Detection Mode enabled
COptical Surface Detection Mode disabled
‘Prabe Overall Length 337 mm
Probe Body Dlameter 16 mm
iTip Lerngth i 10 mm
Tip Diarmetar 4 mim
Probe Tip to Sensor X Calibration Point 2 mm
Probe Tip to Sensur-‘l-" Calibration Point 2 n:u;
Probe Tip to Sensor £ Calibration Point 2 mm
Recommended Meaasurement Distance from Surface 3 mm

Certificate Mo: ES3-3225 Jan11 Page 11 of 11
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Andrew Becker Feb 7 — May 25, July 18, RTS-3933-1105-11A L6ARDU70CW | 2503A-RDU70CW
2011 RTS-2580-1106-03 Revl | L6ARDE70UW [ 2503A-RDE70UW

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughaussirasse 43, 8004 Zurich, Switzerland

§ Schweizarischer Kalibrierdianst

C Service sutsse d'étalonnage
Servizio svizzero di taratura

S Swisa Callbeation Service

Apcredited by the Swise Accreditation Service (SAS)
The Swiss Accredilation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration cerificates

RTS (RIM Testing Services) Certificate No: EX3-3548_Jan11

|CALIBRATION CERTIFICATE |

EX3DV4 - N:3548

Accreditation No.: SCS 108

Client

Object

Calbration procadurels)

QA CAL-01.vT, QA CAL-14.v3, QA CAL-23.vd and QA CAL-25.v3
Calibration procedure for dosimelric E-fleld probes

Calibration date

January 20, 2011

This calibraton cerificate documents the traceability to national standarda, which realize the physical units of measuremants (51).
The maasuremants and the uncenainties with confidence probability are grven on the following pages and ara par of the cerificate.

All calibrations have baean conducted in the closed taboralory 1acility: enssronment termparaiure (22 £ 3)°C and hemidity < 70%

Cakbrahon Equipment used (MATE critical for caliratian)

Framary Standards ID# Cal Date (Cedificats Mo ) Scheduled Calibration
Powar meler E44158 GHRA12B38T4 1-fpr-10 (No, 217-011368) Apr-11
Powar sensor E44 124 MY41485377 1-fpre10 (Mo, 217-01136) Apr-11
Possssrr sensor E44124 Ky4140B087 1-fpradd (No, 217-01136) Apr-11
Reference 3 dB Attenuatar SN: 55054 (3e) 30-Mar-10 (Mo. 217-01153) Mar-11
Raference 20 dB Atleruator SN 55088 (20b) A0-Mar-10 (Mo, 217-01181} Mar-11
Refarence 30 d8 Akterualor SN: 55129 {30k} I0-Mar-10 (No. 217-01180} ar-11
Refarenca Probe ES30W2 SN: 3013 29-Dec-10 (Mo, ES3-3013_Deci) Dec-11
DAE4S SN 880 20-Apr-10 {No. DAE4-660_April) Apr-11
;_s_gc_n_nq._aryﬂ-umma 1Dw e Check Dale (in house) e Scheduled Check
RF genarator HP 85480 LIS364 2001 TO0 A-Aug-99 (in house chack Oct-09) In house chack: Oel-11
Mebwork Analyzer HP BT5IE LIS3T 0585 18-C0ct-01 {in house check Gck-10) In house check: Oct-11 |
| Name Functian Signature
| Calibraied by Kaija Pokovie Technical Manager {
: |
Appraved by Higls Kuster Quality Menager

| This calibration cenificate shall nat be reproduced except in full without wrillen apgroval of the labaratary

Issund: January 20, 2011

. Cedificate Moo EX3-3548 Jan11
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Author Data Dates of Test Test Report No FCCID: ICID
Andrew Becker Feb 7 — May 25, July 18, RTS-3933-1105-11A L6ARDU70CW | 2503A-RDU70CW
2011 RTS-2580-1106-03 Revl | L6ARDE70UW [ 2503A-RDE70UW

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughousstrasse 43, 8004 Zurich, Switzeriand

Schweizerischer Kalibrierdienst
Service suisse d'élalonnage
Servirio svizzero di aratura
Swiss Calibration Service

Aceredited by the Swiss Accrectation Service (SAS) Accreditation No.: SCS 108
The Swisa Accreditation Service is one of the signatories to the EA
Multilateral Anrecmnnl for the m:ngnlunn of calibration certificates

Glossary:

TSL tissue simulating liquid

MNORM:x v,z sensitivity in free space

ConvF sensilivity in TSL/ NORM:z v,z

DCP diode compression point

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

A B C madulation dependent lineanzation parameters

Polarization ¢ i rotation around probe axis

Polarization 3 4 rolation around an axis that is in the plane normal to probe axig (at measurement center),

e, & =00z normal o probe axis

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} in the Human Head from Wireless Communications Davices: Measurement
Techniquas”, December 2003

b} IEC 62200-1, *Procedure to measura the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
«  NORMx, y.z: Assessed for E-field polarization & = 0 {f = 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguida).
NORM:x,y,2 are only intermeadiate values, i.e., the uncertainties of NORMx,y.z does nol effect the E*-field
uncertainty inside TSL {see below ConvF).

o NORM{fx Y2 = NORMx .2 * frequency_response (see Frequency Responsa Chart), This linsarization is
implementad in DASY4 software versions later than 4.2, The uncartainty of the frequency response is includaed
in the stated uncertainty of ConvF,

= DCPxy,z: DCPF are numerical linearization paramaters assessed based on the data of power sweep with CW
signal {no uncerainty required). DCP does not depend on frequency nor media.

o Ax v I Bz Cxy.z VRxyz A B Care numercal linearzation parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode,

«  ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using anakytical field distributions based on power
measurameants for f = 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation {alpha, depth) of which typical uncertainty values are given. These paramaters are
used in DASY4 software to imprave probe accuracy clese to the boundary. The sensitivity in TSL coresponds
to NORMy, v,z * ConvF whereby the uncertainty comesponds to that given for ComeF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from % 50 MHz to + 100
MHz.

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

«  Sensor Offset: The sensor offsel cormesponds 1o the offset of vinual measurement center from the probe tip
{on probe axis). Mo tolerance required.

Certificate Mo EX3-3548_Jan11 Page 2 of 11
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Author Data Dates of Test Test Report No FCCID: ICID
Andrew Becker Feb 7 — May 25, July 18, RTS-3933-1105-11A L6ARDU70CW | 2503A-RDU70CW
2011 RTS-2580-1106-03 Revl | L6ARDE70UW | 2503A-RDE70UW

EX3DV4 SN:3548 January 20, 2011

Probe EX3DV4

SN:3548

Manufactured: November 16, 2004
Last calibrated: January 21, 2010
Recalibrated: January 20, 2011

Calibrated for DASY/EASY Systems

[Mate: nen-compatible with DASYZ2 system?)

Cerificate Mo: EX3-3548_Jan11 Fape 3al 11
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Author Data Dates of Test Test Report No FCCID: ICID
Andrew Becker Feb 7 — May 25, July 18, RTS-3933-1105-11A L6ARDU70CW | 2503A-RDU70CW
2011 RTS-2580-1106-03 Revl | L6ARDE70UW | 2503A-RDE70UW

EX3DV4 SN:3548

January 20, 2011

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

Basic Calibration Parameters

Sensor X | Sensor Y | Sensor Z Unc (k=2)
Norm (pWi(Vim)5)* 0.35 0.44 045 |£101%
DCP (mv)® 1014 100.4 99.2
Modulation Calibration Parameters
uiD Communication System Mame PAR A B c VR Ung®
dB dBuV mv {k=2)
10000 cw ool X 0.00 0.00 1.00| 1288 | £29%
¥ 0.00 0.00 1.00| 1399
z 0.00 0.00 1.00] 1429

The reported uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

by the coverage factor k=2, which for a normal distribution corresponds to a coverage probability of

approximately 95%.

* The uncanainties of Hormd, ¥ 2 do et abiect the E-field uncerainty inside TSL (see Pages 5 and &)

B Mumerical lineanzation parameter uncsr@nty not regquinsd

* Uncertaindy is determired wsing the maximum desiation from linear responss epplying recatangular distribution and = expraseed for the square of the feld value

Certificate Mo EX3-3548_Jant1
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Dates of Test Test Report No FCCID: ICID

Author Data
Andrew Becker

Feb 7 — May 25, July 18,
2011

RTS-3933-1105-11A
RTS-2580-1106-03 Revl

L6ARDU70CW | 2503A-RDU70CW
L6ARDE70UW | 2503A-RDE70UW

EX2DV4 SN:3548

January 20, 2011

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

Calibration Parameter Determined in Head Tissue Simulating Media

1 [MHz] Validity [MHz]" Permittivity Conductivity ConvFX ConvFY  ConvF Z

Alpha Depth Une (k=2)

2600
5200
5500
5800

+ 80/ + 100 350+ 5% 1.96 £ 5%
+ 507+ 100 36.0+ 5% 465 + 5%
4 50/ 1100 35681 5% 4,96 & 5%
4 50/ £ 100 35315% 5.27 £ 5%

708 7.08 7.08
5.01 5.01 501
453 463 463
4.42 4.42 442

023 1.34 £11.0%
040 1.80 +13.1%
0.50 1.80 £13.1%
0.50 1.80 +13.1%

* The valicity of + 100 MHz only spphes for DASY w4.4 and higher (see Page 2). The uncerainty is the RSS of the ConvF uncerainty al cabbration freguency

and 1he urcaianly for the ndicaled reguancy bard.

Cartificate No- EX2-1548_Jan11
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Author Data Dates of Test Test Report No FCCID: ICID
Andrew Becker Feb 7 — May 25, July 18, |RTS-3933-1105-11A L6ARDU70CW | 2503A-RDU70CW
2011 RTS-2580-1106-03 Revl | L6ARDE70UW |2503A-RDE70UW

EX3DV4 SN:3548

January 20, 2011

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

Calibration Parameter Determined in Body Tissue Simulating Media

1 [MHz]

Validity [ﬁll-lrl': Permittivity Conductivity ConvFX ConvFY  ConvF Z

Alpha __Depth Une (xe2) _

2600
5200
5500
5800

+ 501+ 100 52.5 + 5% 2162 5% T2 712 712
+ 501+ 100 49.0 + 5% 5.30 £ 5% 4.79 475 475
=504 £ 100 48,6 £ 5% 565 5% 4,29 4,25 4,28
+ 507 £ 100 48.2 £ 5% B.00 £ 5% 4.08 4.08 4.08

067 071 £11.0%
45 1.90 £131%
0.50 180 =13.1%
060 1.90 +131%

© The validity of 2 100 MHz anly spplies for CASY w4 and higher [see Page 2. The uncetainty is the R3S of the CandF uncertainty at calibratian frequency

ard he uncertainty Tor the indealed reguency band

Certificate Mo: EX3-3548 Jan11
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Author Data Dates of Test Test Report No FCCID: ICID
Andrew Becker Feb 7 — May 25, July 18, |RTS-3933-1105-11A L6ARDU70CW | 2503A-RDU70CW
2011 RTS-2580-1106-03 Revl | L6ARDE70UW |2503A-RDE70UW

EX3DV4 SN:3548

Certificate MNo: EX3-3548 Jan11

Frequency response (narmalized)

Frequency Response of E-Field

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

[=] -
L ]

January 20, 2011

- —— .

{ |
08
08 |
07 |
06

]
R !

o 500 1000 1500 2000 2500 3000
f [MHz]
—8—TEM ——F22

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Author Data
Andrew Becker

Dates of Test
Feb 7 — May 25, July 18,
2011

Test Report No

RTS-3933-1105-11A
RTS-2580-1106-03 Revl

FCCID: ICID

L6ARDU70CW
L6ARDE70UW

EX3DV4 SN:3548

Certificale Mo

Receiving Pattern (¢), 3 = 0°

f= 600 MHz, TEM ifi110EXX

January 20, 2011

f= 1800 MHz, WG R22

a0 240 300

—0—Tal

e iy

| e |
QT -
| = RN
| —k—2500MHZ

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

EX3-3548_Jan11

Page 3 of 11
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Serwces RDU71CW/RDE71UW SAR Report Revl
Author Data Dates of Test Test Report No FCCID: ICID
Andrew Becker Feb 7 — May 25, July 18, RTS-3933-1105-11A L6ARDU70CW | 2503A-RDU70CW
2011 RTS-2580-1106-03 Revl | L6ARDE70UW | 2503A-RDE70UW
EX3DV4 SN:3548 January 20, 2011
Dynamic Range f(SAR;..q4)
{TEM cell, f = 900 MHz)
1E+06
1E+05 -
1.E+04 [ I
51.E+W ;
>
| 2
.H 1.E+02
1.E+01
1.E+00 .,__._: ! 1 . |- i 1f
0.001 0.0 0.1 1 10 100

SAR [mWiem’] )
o B Xcorr ==Y ==Y our —8—7 —B—7com

2.00
1.00
— (.00
2
E-i.uc
2,00 - | - | N 21 1 - | | i | 15
0.0019 001 0 1 i 1+] 100
SAR [mWicm’]
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Cartificate Mo: EX3-3548 Jan11 Page 8aof 11
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Author Data Dates of Test Test Report No FCCID: ICID
Andrew Becker Feb 7 — May 25, July 18, |RTS-3933-1105-11A L6ARDU70CW | 2503A-RDU70CW
2011 RTS-2580-1106-03 Revl | L6ARDE70UW |2503A-RDE70UW
EX3DV4 SN:3548 January 20, 2011

Conversion Factor Assessment

f= 2600 MHz, WGLS R22 (head)
i

f = 5800 MHz, WGLS R58 (head)

=—fp—peanursTeris

[V} 10 20 an 40
z[mm]
—8— Arudvtical —— Measromanis F——
Deviation from Isotropy in HSL
Error (¢, ), f =900 MHz
|
i
™
g
w
-1 00080 --IJ.E-CI--;:I.E.L‘ B-050-040 W-0.40-0.20 W-0.20-0.00
O0 00020 WO20-040 BO4060 WOG0-040 BOH0-1.00
Uncertainty of Spherical lsotropy Assessment: * 2.6% (k=2)
Certficate No: EX3-3548_Jan11 Page 10 of 11
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Author Data Dates of Test Test Report No FCCID: ICID
Andrew Becker Feb 7 — May 25, July 18, RTS-3933-1105-11A L6ARDU70CW | 2503A-RDU70CW

2011

RTS-2580-1106-03 Revl

L6ARDE70UW | 2503A-RDE70UW

EX3DV4 SN:3548

Other Probe Parameters

January 20, 2011

Sensor Arrangement Triangular
Connactar Angle (*) Mot applicable
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Lenglh 337 mm
Probe Body Diameler 10 mim
Tip Length 4 mm
Tip Diameater 2.5 mm
Probe Tip to 3ensor X Calibration Point 1 mm
Probe Tip to Sensor ¥ Calibration Point 1 mm
Prabe Tip to Sensor Z Calibration Paint 1 mm
Recommended Measurement Distance from Surface 2 mm

Carificale Mo EX3-3548_Jan11 Fage 11 af 11
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Author Data Dates of Test Test Report No FCCID: ICID
Andrew Becker Feb 7 — May 25, July 18, RTS-3933-1105-11A L6ARDU70CW | 2503A-RDU70CW
2011 RTS-2580-1106-03 Revl | L6ARDE70UW | 2503A-RDE70UW

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzerland

Accradited by the Swiss Accreditation Sarvice [SAS)
The Swiss Accreditalion Service is one of the signatories lo the EA
Multilateral Agreement for the recognition of calibration certificates

Clhant

ATS (RIM Testing Services)

lu|-|||.,

ol fase?

Accreditation No.: SCS 108

Certificate No: DB35V2-446_Jan11

Schweizerischer Kalibrierdienst
Service suisse d'@lalonnage
Servizio svizzero di taralura
Swisa Calfbratlon Service

CALIBRATION CERTIFICATE

Object

Calibration proceduna(s)

1

Calibration datsa:

DB35V2 - SN: 446

QA CAL-05.v8

Calibration procedurs for dipole validation kits

January 21, 2011

| This calibration cenificate documnents the traceability to national standards, which realize the physical units of measwsmants (S1).

| The measurements and the uncertainties with confidence probatidity ane given on the Tollowing pages and are part of the cenificats

Al calibrations have been conductad in the cosad laboratony faciily: environment temperature (22 = 3)°C and humidity < 70%.

Calibration Equipment wsad (MATE critical for calibration)

Primary Standards

Power metar EPM-4424
Power sensor HP 84814
Reference 20 dB Atlenuaton
Type-M mismatch combination
Referance Probe ES30VE
DAE4

| Secandary Standards
Power sensor HP B4B1A

RF generator RES SMT-06
Natwark Analyzer HP 8753E

|

| Calirated by:
i

Approved by

D &

Cal Date (Cartificats Mo.)

__Schaduled Calibration

GBITAA0704
537282783

SN: 50886 (20g)
SM: 5047.2 / 0BRET
SM: 3205

SM: 601

10 # -
MY 41082317
100005

US3TI00685 54206

Mamea
Dimce iliey

Katja Pokavic

Check Date (in house)

06-Oct-10 {Na. 217-01266)
0-0ct-10 (Mo, 21 7-01266)
20-Mar-10 (No. 217-01158)
30-Mar-10 (Mo. 217-01162)
30-Apr-10 (Mo, ES3-3205_Apr10)
10=Jun=10 (Mo, DAES-B01_Jun10)

Oct-11
Oct-11
Mar-11
Mar-11
Apr-11
Jun-11

Schaduled Check

18-0t-02 {ir house check Oet-08)
4-Aug-98 {in house chack Oot-09)
18-0ct-01 {in house check Oct-10)

Funchan

Technical Manager

In hauge check: Oct-11
In houss check: Oof-11
In houss check: Oct-11

Signature

0%
 a

This calibration certiicate shafl not be reproduced axcapt i full without written approval of the laboratony.

lasued: January 21, 2011

Cerificate No: DB35V2-446_Jan11
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Author Data Dates of Test Test Report No FCCID: ICID
Andrew Becker Feb 7 — May 25, July 18, RTS-3933-1105-11A L6ARDU70CW | 2503A-RDU70CW
2011 RTS-2580-1106-03 Revl | L6ARDE70UW [ 2503A-RDE70UW
Calibration Laboratory of S, Schwelzsrischer Kallbrierdienst
Schmid & Partner iﬁ Service sulsse d'étalonnage
Engineering AG Ty Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 1zﬁ\$ Swiss Calibration Service

LT

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

Accraditation No.: SCS 108

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a) |IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

c

Add

devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

itional Documentation:

d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impaedance stated is transformed from the
measurement at the SMA connector fo the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

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

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

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

SAR for nominal TSL paramefers: The measured TSL parameters are used to calculale the

nominal SAR result,

Cantificate No: DB3SV2-445 Jani Pape 2 of 6
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Andrew Becker Feb 7 — May 25, July 18, RTS-3933-1105-11A L6ARDU70CW | 2503A-RDU70CW
2011 RTS-2580-1106-03 Revl | L6ARDE70UW [ 2503A-RDE70UW
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52,6
Extrapolation Advanced Extrapolation
Phantam Maodular Flat Phantom V4.9
Distance Dipole Center - TSL 15 mim with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations ware applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters x20°C 415 0.90 mha'm
Measured Head TSL parameters (22.0+02)°C M3+6% 0.89 mho/m + 6 %%
Head TSL temperature during test {218+02)°C e
SAR result with Head TSL
SAR averaged over 1 cm® {1 g} of Head TSL Condition

SAR measured 250 mW input power 238mW /g

SAR nermalized narmalized o 1W 956 MW /g

SAR for nominal Head TSL parameters normalized to 1W 9.563 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm® {10 g) of Head TSL condition

SAR measured 250 mW input power 1.56 MW /g

SAR normalized normalized to 1W 624 mW /g

SAR for nominal Head TSL parameters normalized o 1W 6.27 mW fg + 16.5 % (k=2)

Cerlificate Mo: DB35V2-446_Jan11
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Author Data Dates of Test Test Report No FCCID: ICID
Andrew Becker Feb 7 — May 25, July 18, RTS-3933-1105-11A L6ARDU70CW | 2503A-RDU70CW

2011

RTS-2580-1106-03 Revl | LEBARDE70UW

2503A-RDE70UW

Appendix

Antenna Parameters with Head TSL

Impedance, transiormed to feed point 4896461 - 7.7 |12
Retum Loss -22.2dB
General Antenna Parameters and Design
[ i 1.386 ns

| Electrical Delay {one direction)

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

The dipode is made of standard seminigid coaxial cable. The center conductor of the feeding ling is directly connected to the
second arm of the dipole. The antenna is therefore shor-cireuited for DC-signals,
hNo excessive force must be applied to the dipole arms, because they might bend or the soddered connections near the
feedpoint may be damaged.

Add

itional EUT Data

Manufactured by

SPEAG

Manufactured on

Oclobar 24, 2001

Cerlficate No: DB35V2-446_Jant1
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DASY5 Validation Report for Head TSL

Date/Time: 21.01.2011 10:18:05
Test Lahoratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DBASV2; Serial: D835V - SN:d46

Communication System: CW; Frequency: 835 MHz; Duty Cyele: 1:1

Medium: HSLSOG

Medium parameters used: f = 835 MHz: o = 0.89 mho/m: & = 41.2; p = 1000 kg/m”
Phantom section: Flat Section

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

DASYS Conliguration:
» Probe: ES3DV3 - SN3205; ConvF(6.03, 6.03, 6.03); Calibrated: 30.04.2010
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
+  Electronics: DAE4 Sn6l]; Calibrated: 10.06.2010
« Phantom: Flal Phantom 4.90L; Type: QDOO0P49AA; Serial: 1001
«  Measurement SW: DASYS2, V52.6.1 Build (408)

+«  Postprocessing SW: SEMCAD X, VI14.4.2 Build {2595)

Pin=250 mW /d=1 Smm, dist=3.0mm (ES-PrﬂhE}meIm Scan (Tx7x7) fCube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 57.426 Vim: Power Drift = (L04 dB

Peak SAR {extrapolated) = 3.600 W/kg

SAR(L g) = 2.39 mW/g; SAR(10 g) = 1.56 mW/g

Maximum value of SAR {measured) = 2,790 mW/g

0dB = 2. 79mW/g

Carificate Mo: DB35V2-446_Jan11 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Swilzerland

Accradited by the Swiss Accreditation Sendce (SA5)
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognilion of calibration certificales

cient  RTS (RIM Testing Services) =

\11'|"|“I -".-

‘.\ \-_o-”

e
RO

Accreditation No.:

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

SCs 108

Certificate No: D1800V2-545_Jan11

(CALIBRATION CERTIFICATE

Ohject

Calioration procedursds)

Calibration date

All caliorations hawve been conducted in the closed laboratory facility: enwironmeant temperature (22 + 3)°C and hurmedity < 705,

D1800V2 - BN: 545

QA CAL-05.48

January 13,2011

Cafibration Equipment used {METE critical for calfration]

Calibration procedure for dipole validation kits

This calibration cemilicate docurnents the raceability to national standards, which realize the physical onits of measurements (S1)
Tne measurements and the uncertainbes with confidence probability are given on the foliowing pages and are pan of the certdicale,

Prlmarx landards o % _ Cal Drate [Certificate MNo.) Schedulad Calibeation
Power maoter EF'M-442A GBIT4B0T04 D6-Ot-10 (No. 217-01266) Oct-11
Power sensor HE B4a1A US37292783 0E-0ct-10 (Mo, 217-01266) Qect=11
Referanca 20 dB Atlenuator SM: 50848 (20g) 30-Mar-10 (Mo, 217-01158) Mar-11
Type-M mismatch combination SM: 5047 2 7 08327 30-Mar-10 (Mo, 217-01162) Mar-11
Raference Probe ES30V3 5N 3205 30-Apr-10 [Ne. ES3-3206_Apr10) Apr-11
DAE4 SN: BN 10-Juit-10 (Mo, DAES-B01_Jun10) Jun-11
Sacondary Standards o # Chack Date (in house) _ Scheduled Check
Power sensor HP B481A Y4 1092317 18-0ct-02 (in house check Oct-09) In house check: Q=11
RF panarator A&S SMT-06 100005 480799 (in housa chack Oct-09) Im howse chack: Oct-11
MNabwork Analyzer HP B753E USI7IF0EEE 34208 18-Oct-01 (in house check Oct-10) In howse check: Oct-11
Mami: Funetign s.gnmum
| Calibrated by: Demca [Kav Laboratany Tachnician i 5@ m
| Approved by: ‘Tochnical Menager

Thls calibration cerificate shall not be reproducid axcepl in full withou! writtan approval of the laboratory.

Kot P

e

lsgued: January 14, 2011

Cernificate Mo: D1200V2-545_Jan11
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Calibration Laboratory of S, Schwelzerischar Kalibrierdionst
Schmid & Partner % Service suisse d'étalonnage
Enginaering AG T Servizlo svizzero dl taratura
Zeughausstrasse 43, B0D4 Zurich, Switzerland E ’fﬁ;-* Swiss Calibration Service

Accradited by the Swiss Accraditation Sarvice (S45)

"

it

el

The Swiss Accreditalion Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

Accreditation Ne.: SCS 108

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

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

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

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

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Caortificate Mo: D1900V2.545_Jan11 Page 2 of &
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Author Data Dates of Test Test Report No FCCID: ICID
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Measurement Conditions
DASY system configuration, as far as not given on paga 1.
DASY Version DASYE V52.6
Extrapolation Advanced Extrapolation
Phantom Maodular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
| Frequency 1900 MHz + 1 MHz
Head TSL parameters
The tellowing parameters and calculations were appliad.
Temperature Permittivity Conductivity
Nominal Head TSL paramaters 22.0°C 40.0 1.40 mha'm
Measured Head TSL parameters (22.0202)°C 3B5+6% 1.43 mho/m + & %
Head TSL temperature during test (21.2+02)°C — mean
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Candition
SAR measured 250 mW input power 102mW/g
SAR normalized normalized to 1W 40.8 mW /g
SAR for nominal Head TSL parameters narmalized to 1W 40.0 mW fg = 17.0 % (k=2)
SAR averaged aver 10 em? (10 g) of Head TSL condition
SAR measurad 250 mW input power 526 mW /g
SAR normalized nomalized to 1W 21.0mW /g

SAR for nominal Head TSL paramaters

nomalized to TW

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

Ceriificate Mo: D1900V2-545_Jan11
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Author Data Dates of Test Test Report No FCCID: ICID
RTS-3933-1105-11A L6ARDU70CW | 2503A-RDU70CW

Andrew Becker

Feb 7 — May 25, July 18,
2011

RTS-2580-1106-03 Revl | LEBARDE70UW

2503A-RDE70UW

Appendix
Antenna Parameters with Head TSL

Impadance, transformed 1o fead paint 50810+ 180

Relurn Loss - 34.4 dB
General Antenna Parameters and Design

Electrical Delay (ona diraction) 1.199 ns

After long term use with 100W radiated power, enly a slight warming of the dipole naar the feadpeint can be maasured,

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefere short-circuiled fer DC-signals.

Mo axcessive force must ba applied to the dipole arms, because they might bend or the soldered connections naar the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

Maovember 15, 2001

Carti

ficate Mo: D1900V2-545 _Jan11
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Andrew Becker Feb 7 — May 25, July 18, RTS-3933-1105-11A L6ARDU70CW | 2503A-RDU70CW
2011 RTS-2580-1106-03 Revl | L6ARDE70UW [ 2503A-RDE70UW

DASYS5 Validation Report for Head TSL

Date/Time: 13.01.2011 14:52:49
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI900Y2; Serial: DI900V2 - SN:545

Communication System: CW; Frequency: 10 MHz;, Duty Cycle: 1:1

Medium: HSL U112 BB

Medium parameters used: £ = 1900 MHz; o = 1.43 mho/m; g, = 38.6; p = 1000 kg;"rn"
Phantom section: Flat Section

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

DASY S Configuration:
+  Probe: ES3DV3 - SN3205; ConvF(5.09, 5.09, 5.09); Calibrated: 30.04.2010
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 10.06.2010
«  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial; 100
«  Measurement SW: DASYS2, V52.6.1 Build (408)

+  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
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 98.053 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 18.648 Wikg

SAR(1 g) = 10.2 mW/g; SAR(10 g) = 5.26 mW/g

Maximum value of SAR (measured) = 12.743 mW/g

= -3.E0
r.z0
-10.80

-14.400

-18.00

(0 dB = 12.740mW/g
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impedance Measurement Plot for Head TSL

13 Jan 2011 A8:44:36
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Calibration Laboratory of Schweizerischer Kalibrierdienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizio svizzero dl taratura

Zeughausstrasse 43, 8004 Zurich, Switzarland

Accredied by the Swiss Accradilation Senace (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreemant for the recognition of calibration certificales

Calibration date:

Calibwation procedure(s)

Calibration Eguipmant used (MATE critical for calibraton)

Swiss Calibration Service

This callbration certdicate documents the treceatdity to national standards, which realize the physicel units of measurements. (S1).
The measuramaents and the uncaraintias with confidence probabity ara given on the following pages and ara part of the cariicate

All cakbrations have besn conductad in the closad laboratony facility: ervironment temperabure (22 + 3)°C and humidity = 70%,.

Frimary Standards D ¥ Cal Date (Gertificate Mo} Schedued Calibration
Power mater EPM-8424 GEIT4B0704 05-0et-09 (Mo, 21 7-0108E) Oet-10

Power sansor HP BAE1A UB3TR0aTRS 08-0ct-09 (Mo, 241 7-01 086} Gict-10

Raferance 20 d& Attenuatar SMC S0 (200) a1-Mar-0% (No. #17-01025) Mar-1d

Type-M mismatch combmaton ShS04T2/0E32T  31-Mar-0B (Mo, 217-01029) Mar-10

Reference Probe ES30V3 Sh- 3205 2-Jum-08 (Mo, ES3-3205_Jen0d) du-10

DAEL BN &01 O7-Bar-0r% (Mo, DAE4-801_MarDG) Mar-10

Secondary Slandards o ) Check Dabe (i houss) - Scheduled Check
Power sansos HP B4B14 Y 4102307 18-t -0 (in howse check Oct-08) In hease check; Ocl-11
AF gonarator RES SMT-06 100005 d=Aug-G5 (in howse check Ot 09) In heasse check; Ocl-11
Metwork Analyzer HF B753E US3TIR0GHE 54206 1E-Ded-01 fin howse check Oct-09) In heagsi check: Ocl-10

Calibrated by:

Funiction

This calibration ceificate shall not be reproduced axcapt in full withoul wiitten approval of 1he |laboeatony

Signature
a

lasued: November 16, 200%

Certificate No: D450V 2-T47_MNov0a
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Calibration Laboratory of &*ﬁﬂwl?"’*«, Schweizerischer Kalibrierdienst
Schmid & Partner g Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughaussirasse 43, B0 Zurich, Switzerkand '».cmﬁmy Swiss Calibration Service
Accradiled by the Swiss Accredilation Sendce (SAS) Accreditation ho.: SCS 108

The Swiss Accreditation Service |8 one of the signatories to the EA
Multilateral Agreamant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a) |EEE 5td 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

by IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),

“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields,; Additional Information for Evaluating Compliance of Maobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

Antenna Parameters with T5L: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

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

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

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
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Measurement Conditions
DASY system configuration, as far &5 not given on page 1,
DASY Version DASYS V5.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom Va9
l_!‘.llstant:a Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mha/m
Measured Head TSL parameters (22.0+0.2)"C 391 £ 6% 1.78 mho'm £ 6 %
Head TSL temperature during test (21,3 £0.2) "C = —
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW Input power 133mwW g
SAR normalized normalized 1o 1W Bl2mw /g
SAR for nominal Head TSL paramelers normalized 1o 1W 53.4 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL candition
EAH measured 250 mW input power 623mW g
SAR nomalized normalized fo 1W 249mW g
SAR for nominal Head TSL parameters normalized to 1W 249 mW /g = 16.5 % (k=2)
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2503A-RDE70UW

Appendix

Antenna Parameters with Head TSL

Impedance, ranzformed 1o feed point 51.90+095
Reatum Loss - 33.9dB
General Antenna Parameters and Design
1 118108

Electrical Delay (one direction)

After long lerm use with 100W radialed power, cnly a slight warming of the dipele near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected 1o the
sacond arm of the dipole. The antenna is therefore short-circuited for DC-signals.
Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manulactured by

SPEAG

Marufactured on

[u]

ecember 0, 2003
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DASYS Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT

Date/Time: 11.11.2009 15:04:10

‘s Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:747

Communication System: CW: Frequency: 2450 MHz; Duty Cyele: 1:1
Medium: HSL UT1 BB
Medium parameters used: T = 2450 MHz; o = 1.79 mho/m; £ = 39.2; p = 10K kg.l'm'i
Phantom section: Flat Section
Measurement Standard: DASY S (IEEE/IEC/ ANST C63.19-2007)

DASY S Configuration;
Frobe: ESADV3 - SN3205; ConvFi(d,53, 4,53, 4.53); Calibrated: 26.06.2009
Sensor-Surface: 3mm {Mechanical Surface Detection)

Electronics: DAE4 Sn601: Calibrated: 07.03. 2009

Phantom: Flat Phantom 5.0 (front); Type: QDOODPS0AA: Serial: 1001
Measurement SW: DASY S, V5.2 Build 157; SEMCAD X Version [4.0 Build 57

- - Ll -

Head/d=10mm, Pin=250 mW, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 101.3 V/m; Power Drift

Peak SAR (extrapolaied) = 27 W/kg
SAR(I gh = 133 mW/g; SAR(10 g) = 6.23 mW/g
Maximum value of SAR (measured) = 17.1 mW/ig

m o
|
[
[

-25

OdB=17.1mW/g

Cerilicate Mo: D2450W2-747_MNowg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

Cliant

RTS (RIM Testing Services)

Schweizerischer Kalibrierdienst
Service sulsse d'étalonnage
Sarvizio svizzera di taratura
Swiss Calibration Service

Accreditation Mo.: SCS 108

Certificate No: D5GH2zV2-1033_Nov(9

|CALIBRATION CERTIFICATE

Oyjeec

Calibration proceduna(s)

Calibration date:

This calibration certificate documents the traceability to national standards, which realize the physical units of measuraments (51).
The measurements and the uncertaintes with confidence probability are given an the following pages and are part of the cerlificate

All calibrations have been conducted in the closed laboratory facikty: environmend temperature (22 £ 3)°C and humidity <= #0%.

D5GHzV2 - SM: 1033

QA CAL-22.1

Calibration procedure for dipole validation kits between 3-6 GHz

Movember 13, 2009

Callbration Equipment used (MA&TE critical for callbration}

Primary Stondards ~~~  ID# Cal Date (Certificate MNo.)

Power metar EPRM-4428 GBIT4E0T0S 08-Oct-0B (Mo, 2417-01086)

Poaer sensor HP BA481 4, US37202783 06=0¢1-08 (Mo, 217-01086)

Reference 20 dB Attenuator SM: 5086 (20g) 31-Mar-08 (Mo, 217-01025)

Typie-N mismalch combination SN: 50472 [ DB32T 31-Mar-08 (Mo, 217-01028)

Reference Probe EX3DV4 SN: 3503 11-Mar-08 {No. EX3-3503_Mar0g)

DAES SN: 601 07-Mar-08 (Mo. DAE4-601_Mar(3}

Secondary Standards ID# Check Date (in house)

Power sensor HP 84814 hY41082317 18-00ci-02 (in house check Oct-0d)
| RF generator RAS SMT-D6 100005 4-Aug-88 (in house check Oct-08)

MNebwork Analyzer HP BT53E

Calibrated by:

Approved by:

This calibration cerificate shall not be reproduced ewxcept in full withaut written approval of the labaratory.

US3T300585 54206

Name
Jeton Kasirati

Katja Pokovic

18-0et-04 {im house check Oct-00)

Funclion
Labaratory Technician

Technizal Manager

Scheduled Calibration
o8 1]
Oct-10
Mar-10
Mar-10
Mar-10
Mar-10

Scheduled Check
In howse check; Oci-11

In howse check: Oct-11
In howse check: Oct-10

Signature

"""Ui’q‘-—
,% - ‘4

Issued: Movambar 16, 20040
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdianst
Service suisse d'étalonnage
Saervizio svizzero di taratura
Swiss Calibration Sarvice

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEC Std 62209 Part 2, “Evaluation of Human Exposure to Radio Frequency Fields from
Handheld and Body-Mounted Wireless Communication Devices in the Freguency Range
of 30 MHz to 6 GHz: Human models, Instrumentation, and Procedures”; Part 2:
“Procedure to determine the Specific Absorption Rate (SAR) for including accessories
and multiple transmitters”, Draft \Version 0.9, December 2004

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

Additional Documentation:
¢) DASY4/5 System Handbook

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

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

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

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

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

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

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate
the nominal SAR result.
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Measurement Conditions
I':JASY systermn configuration, as far as not given on page 1.
| DASY Version DASYS vs.2
Extrapolation Advanced Exlrapolation
Phantom Madular Flat Phantom V5.0
| Distance Dipole Center - TSL 10 mm with Spacer
: Area Scan resolution dx, dy = 10 mm
Zoom Scan Resolution dx, dy =40 mm, dz =2.5 mm
5200 MHz £ 1 MHz
Frequency 5500 MHz + 1 MHz
5800 MHz £ 1 MHz
Head TSL parameters at 5200 MHz
The following parameters and calculations were applied.
Temparature Parmittivity Conductivity
Mominal Head TSL parameters 220°C 36.0 4,66 mhaim
Measured Head TSL parameters (220£02)°C BAL8 % 4,54 mho/m £ 6 %
Head TSL temperature during test (225+0.2)"C - s
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL condition
SAR measured 100 mW input power T.75mW./g
S5AR normalized normalized 1o 1W TT5mW i g
SAR for nominal Head TSL parameters normalized to 1W Tr.2mW /g t19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL conditian
SAR measurad 100 mWW input power 2.19mW i g
SAR normalized normahzed o 1W 21.9mWig

SAR for nominal Head TSL parameters

normalized o 1W

21.8 mW /g £19.5 % (k=2}

Certificata Mo: DSGHZW2-1033_Nov(d
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Head TSL parameters at 5500 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 3586 4,98 mhofm
Measured Head TSL parametars (220+0.2)°C 356 +6 % 493 mho/m 6 %
Head TSL temperature during test (22,5+202)°C - —
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 em® (1 g) of Head TSL condition
SAR measured 100 mW input power 8.20mW/g
SAR normalized normalized to 1W B2amWig
SAR for nominal Head TSL parameters normalized to 1W B29mW /g x19.9% (k=2)
SAR averaged over 10 em® {10 g) of Head T5SL condition
SAR measured 100 mW input power 232 mW /g
SAR normalized normalized to 1W 23.2mW ig -
SAR for nominal Head TSL parameters normalized to 1W 232 mW ! g % 19.5% (k=2)
Head TSL parameters at 5800 MHz
The following paramaters and calculations were applied.
Temparatura Permittivity Conductivity
| Nominal Head TSL parameters 220°C 353 5,27 mhaim
Measured Head TSL parameters (22002)°C M21+6% 5.10 mho/m + 6 %
Head TSL temperature during test (225 0.3 °C — —_
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 em’ (1 g) of Head TSL condition
SAR measured 100 mW input power THEZmMW /g
SAR normalized normalized to TW Te2mWi/g

SAR for nominal Head TSL parameters

normalized to *W

756 mW /gt 18.8 % (k=2)

3:.5_R_ Egaraped over 10 cm® (10 g) of Head TSL condition
SAR megsured 100 mW input power 215mW /g
SAR normalized nomalized to 1W 21.5mW /g

SAR for nominal Head TSL parameters

normalized to YW

21.3 mW [ g £ 19.5 % (k=2)
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Body TSL parameters at 5500 MHz
The following paramaters and calculations were applied
Temperature Permittivity Conductivity
Mominal Body TSL parameters 220°C 488 5.65 mhofm
Measured body TSL parameters (220+02)"C ATE 6% 5.86 mho/m £ 6 %
Body TSL temperature during test {(225202)"C amae —

SAR result with Body TSL at 5500 MHz

SAR averaged over 1 em® {1 g) of Body TSL

condilion

SAR meazured

100 mW input power

B.2Z2mWig

SAR normalized

normalized to TW

B22mW ig

SAR for nominal Body TSL paramelers

normalized o 1W

81.9mW [ g £ 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL condition |
SAR measured 100 mW input power 228mWig
SAR normalized normalized o 1W 228mwW g i

SAR for nominal Body TSL parameters

normalized to 1W

22.7 mW | g £ 19.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL at 5200 MHz
-I_mpedanoe. transformed to feed point 5010-920
Return Loss -20.7 dB
Antenna Parameters with Head TSL at 5500 MHz
Impedance, transformed o fead paint 8120-42|0
Rafurn Loss -27.3dB
Antenna Parameters with Head TSL at 5800 MHz
Impedance, ransformed to feed paint 5600 -26(0
Return Loss -24.2dB
Antenna Parameters with Body TSL at 5500 MHz
Impedance, transformead o feed paint 8110 -30[0
Return Loss -28.9dB
General Antenna Parameters and Design
Electrical Delay {one direction) | 1.202 ns |

After long term use with 40 W radiated power, only a shight warming of the dipole near the feedpoint can be measurad.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line is direclly connacled to
the second arm of the dipole. The antenna is therefore shor-circuited for DC-signals.
Mo excessive force must be applied (o the dipole arms, because they might bend or fhe seidered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 08, 2004
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DASYS5 Validation Report for Head TSL

Date/Time: 12,11.2009 13:12:49
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: DSGHzV2; Serial: DSGHzV2 - SN:1033

Communication System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz; Duty
Cycle: 1:1

Medium: HSL 3-6 GHz

Medium parameters used: = 5200 MHz; o= 4.53 mhn.fm = ’i‘i 4 p=1000 kg/m’ , Medium parameters
used: £= 5500 MHz; o = 4.81 mho/m; & = 34.8; p = 1000 kgﬂ'm Medium parameters used: f= 5800
MHz; a = 35.08 mho/m; & = 34.3: p = 1000 kgim

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/[EC/ANST C63.19-2007)

DASYS Configuration:

s Probe: EX3DW4 - SN3503; Convli5.36, 536, 5.36), ConvFi4.85, 4.85, 4.85), ConvF(4.74, 4,74, 4.74); Calibrated:
11.03.2009

»  Sensor-Surface: Zimm (Mechanical Surface Detection)
s Electronics: DAES Sa60; Calibrated: 07.03.2000
e Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Senal: 1001

s Measurement SW: DASYS, V5.2 Build 157; SEMUAD X Version 14.0 Build 57

Configuration D5GHzV2 Dipole (Head)/d=10mm, Pin=250mW, f=5200 MHz/Area Scan

(91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR {interpolated) = 15.4 mW/ig

Configuration D5GHzV2 Dipole/d=10mm, Pin=250mW, =5200 MHz/Zoom Scan
(4x4x2.5mm), dist=2mm (8x8x10)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2.5mm
Reference Value = 64.7 V/m: Power Drift = 0.035 dB

Peak SAR (extrapolated) = 30 Wikg

SAR(1 g) = 7.75 mW/g; SAR(10 &) = 2.19 mW/g

Maximum value of SAR {measured) = 15.3 mW/ig

Configuration DSGHzV2 Dipole/d=10mm, Pin=250mW, =53500 MHz/Zoom Scan
(4x4x2.5mm), dist=2mm (8x8x10)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2.5mm
Reference Value = 65.4 V/m: Power Drift = 0.057 dB

Peak SAR (extrapolated) = 33.8 Wikg

SAR(1 g) = 8.29 mW/g; SAR(10 g) = 2.32 mW/g

Maximum value of SAR (measured) = 16.5 mW/g

Configuration DSGHzV2 Dipole/d=10mm, Pin=250mW, f=5800 MHz/Zoom Scan
(4x4x2.5mm), dist=2mm (8x8x10)/Cube {: Measurement grid: dx=4mm, dy=4mm, dz=2.5mm
Reference Value = 61.7 Vim; Power Drift = (L.067 dB

Peak SAR (extrapolated) = 32.4 Wikg

SAR(] g) = 7.62 mW/g; SAR(I0 g) = 2.15 mW/g
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0dB = 15.3mWrg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date/Time; 13.11.2000 12:28:18

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole SGHz; Type: DSGHzV2; Serial: DSGHzV2 - SN:1033

Communication System: CW; Frequency: 3500 MHz: Duty Cyele: 1:1
Medium: MSL 3-6 GHz

Medium parameters used: f = 5500 MHz: o = 5.83 mho/m; &

Phantom section: Flat Section
Measurement Standard: DASY 5 (IEEE/IEC/ANST C63.19-2007)

DASYS Configuration:

Probe: EX3DW4 - SMIS03; ConvFid,37, 4.37, 4,37 Calibrated: 11.03,200%

Sensor-Surface: 2mm {Mechanical Surface Detection)

Electronics: DAE4 Sno01; Calibrated: 07,03, 2009

Phantom: Flat Phantom 5.0 (back), Type: QDOIOPS0AA; Serial: 1002

Measurement SW: DASYS, V3.2 Build 157; SEMCAD X Version 14.0 Build 57

=47.6; p= 1000 kg/m®

Configuration DSGHzV2 Dipole/d=10mm, Pin=250mW, f=5500 MHz/Area Scan
(91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR ({interpolated) = 16.2 mW/g

Configuration DSGHzV2 Dipole/d=10mm, Pin=250mW, =5500 MHz/Zoom Scan
(4x4x2.5mm), dist=2mm (8x8x10)/Cube (: Measurement grid: dx=4mm, dy=~4mm, dz=2.5mm
Reference Value = 39.5 V/m: Power Dirift = -0.044 dB
Peak SAR (extrapolated) = 33.3 Wikg

S5AR(l g =

=8.22 mW/g: SAR(10 g) =228 mWig

Maximum value of SAR (measured) = 16.4 mW/g

dB
—o

-20
30
a0
50
0 dB = 16.4mWig
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Impedance Measurement Plot for Body TSL
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