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- PROBE Calibration Certificate (2010)

Calibration Laboratory of
Schmid & Pariner

Enginearing AG
Erighaisifaies A3, 004 Tuwkch, Switaeriand

Schweinesincher Kalibriprdisnst
Barvice suisse détalonnage
Esrvizio svizzoro di tarmiurs
Swins Calibeation Service

Aceradned by e Swies Accredertan Sarsoe [SAS) Accreditation No: SCS 108
Tha Swiss Accreditation Sardce s ane of the signatoris to the EA
Multilateml Agresmant for ibe recogmition of calibvation certificates

cuent  SGS-KES (Dymstec) Cartificats Mo: ET3-1T82_Apri0
CALIBRATION CERTIFICATE

Cibyect ETIDVE - SN:1782

Calbsation procedite(s] A CAL-01.v8, QA CAL-12.v8, QA CAL-23.v3 and QA CAL-25.v2

Calibration procedure for dosimetric E-field probes

Catebi ahon das Apiil 28, 2010

This calitrston cortificate decurmseis e iraceabdily 1o nabonal slandaeds, which resize the prysical s of measuEments (57
The rreasaternenls and e nosmaries wi confidenoe probatiily ane gamm o0 he foliossng pages and are pan of ihe certlicals

Al eatbrabans have Been condusind in e tosed aboniney fanify. smansnment lemperature (22 & 3)°C snd tumidify < 709%

Cabbiabon Eouprmmnl uied (MATE enibcat bor calibralban)

Prmary Standards o Cal Dole (Cariifcaie Mo ) Schwduled Calibrmtisn

Poywr marey ES4108 GH41ZEIRTE Thpe 00 (Wi 217-01138) Agr-11

Porwar sEnsol E44124 Va1 8ad3TT 1 ﬁpl'-lﬁﬂh.?'lf-ﬂ'l'lnf Api-11

Porwver sEnsor S48 1214 ALY | £ GA0ET 1-Apr A0 (e 217011 38) Api-11

Ratsrance 3 dB Allarmor ENS5084 (I} 30-Mar 10 (Mo, 217-01185) Mari11

Raternrce 20 05 Attseualor SN 55085 (20%) 30-Uar-10 Mo, 29701181} Mar.11

Rdsinrcs 30 48 Alsswnios | BN 55170 o) 30-Mar-10 (Mo, T17-01180) Mar 11

Rtesersce Pioks ESI0VT |54 3013 30-Dec-09 {Ns. E53-1013_Dwels) e 1D

DAES | e ea PU-Sap0b (Mo DAE4-850_SaplW) Sap-10

Secandary Slandeids - ] S— Chech Date (i howse) _ScheddedCheck =~ |

FFWHF!IIH: LIS384 2101 700 I-M-qummﬂm Iy o oo Ol 11

Metwork Analyrer HP ETS3E LEEA7 300585 FE-Cozt 01 (i Pesisnae CPemeCi Oc3-0590 in Fouss chacc 00 |
Hame Functisn Signature

Cabbrateg by dmion Kasirat Liboratory Techricish —C L"L |

Cerificate Me: ET3-1782_Apri0) Paga 1 of 11
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Calibration Laboratory of Y Sehwuizerincher Balilbsenieml
Schmid & Partner fm g Sorvico nisten ditalannage
Engineering AG Servirio svicsero di tarsluta
m.rELmnEtmzmm ﬁﬁ 5 gwiss Calibration Service
Arcradied by e Saiks Accrediaten Service 1SAS) Acerediation No.: SCS 108

Thie Swins Accreditation Serdcs in one of the sigaataries io the EA
Maitilgisead Agresmant for the recognition ol caibration cenlificales

Glossary:

TSL lissue simulaling bquid

NORMy,2 sensitivity in free space

ConvF sansitvity in TSL / NORMx y.2

DCP dicde compression poin

CF crast factor {1/4duty_cyche) of the RF signal

ABC modulalion dependent linearization paramelars

Paolarization ¢ i nodation arcund probid axs

Paolarization 3 B rotation amound an axs that is in ithae plane normal 1o proba axis (@ measurement cenlir),

i, & =0 is normal o probe axis

Calibration is Performed According to the Following Standards:

8) IEEE Sid 1528-2003, *|EEE Recommendad Practice for Detarmining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications. Devices: Measurement
Techniques®, December 2003

b) IEC 622081, "Procedurs 1o maasure the Specific Absorption Rale (SAR) for hand-hedd devices used in close
proximity to the ear (requency range of 300 MHz io 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
= NORMxy 2 Assessod for E-fleld polarizaton § = 0 (1 < 900 MHz in TEM-call, { > 1800 MHz: R22 waveguida).
NORMx.y.z are only intermediale values, i.e., the uncertainties of NORM=y .z does not effect the E'-field
unceriainty inside TSL (see balow ConvF),
o NORMfx y.z » NORM v,z * frequency._response (see Frequency Response Charl}, This ineanzalion is
implamented in DASYY software versions later than 4.2. The uncertainty of the frequency response ks included
In A stated uncertainty of Come.

» DCPay.z DCP are numerical inearization paramalars assessed based on the data of power sweep with CW
signal (no unceriainty required), DCP does nol depand on frequancy nod media

= Axyr Beyrz Coyr VR yr A B Carenumerical inearization parameters assessad based on the data of
powed sweep for specific modulation signal. The parameters do not depend on frequency nor madia. VR S e
maximum calibration range axpressed n RMS voltage across the diodae

& ComvF and Boundary ERect Paramelers: Assessed in flat phantom using E-Beld (or Tempsarature Transfar
Siandard for [ < 800 MHz) and inside wavegulda using analytical field disinbutions basad on power
maasuremients for { > 800 MHz. The same setups are used for assessment of the paramatars applied for
boundary compensation (alpha, depth) of which typical uncenainty values are given, These parameters ane
used in DASYY software to improve probe accuraay close 1o the boundary. The sensitivity in TSL comesponds
o NORME, y.z * ConvF whereby the uncertainly corresponds to that given for CorvF, A frequency dependent
ConvF is used in DASY version 4.4 and higher which alliows axtending the validity from £ 50 MH2 1o £ 100
MHz.

+ Sphancal isotropy (30 devialion from isotropy). in a field of low gradients realized using a flat phantom
exposed by a patch amenna

+  Sensor Offset, The sensos offset comesponds to the offset of virual measurement center from the proba tip
{on probe axis). No tolerance requined

Cerificats No: ET3-1782 ApriD Pags 2ol 11
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ET3DVE SN:1782 April 28, 2010

Probe ET3DV6

SN:1782

Manufactured: April 15, 2003
Last calibrated: April 30, 2009
Madified: April 27, 2010
Recalibrated: April 28, 2010

Calibrated for DASY Systems

[Mcte: non-compabile with DASYZ system|)

Ceritficate Mo ET3-1TR2_Aor1d Page 3af 1t
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ET3DVE SN:1782 April 28, 2010

DASY - Parameters of Probe: ET3DV6 SN:1782

Basic Calibration Parameters

Sensor X | Sensor Y | Sensor Z Unc (k=1)
Morm (uvi(vim)'f* 201 1.74 185 |=101%
BCP gmivy® 839 56 4 912

Modulation Calibration Parameters

II.ND |Communication System Nama FAHl A B [ VR unc®
da dBuv my (k=2) |
10000 oW 000 x 0,00 0.00 1.00) 3000 | +15%
Q.00 Q.00 1.00| 3000
0.00] 000 1.00) 3000

Tha reported uncertainty of measurement is stated as the standard uncertainty of measurament multiplied
by the coverage factor k=2, which for a normal distribution corresponds to a coverage probability of
approximately 85%.

" Trw uncartsniiea of Momed Y. do not ﬂuHE’Mnummru-Tsa.ququﬁwﬂ:
F Murmitcal inasesatan patamater ncarimnty no eegured

¥ Lincaraerty m deterenid cang the mamamum devation HDm inesr rescons spiying Fecalinguler datsution and i scoeksed for the s ol I fed vake

Cerificate Mo ETI-1TE2_Asril Piasge 4 of 11
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ET3DVE SN:1782 April 28, 2010

DASY - Parameters of Probe: ET3DV6 SN:1782

Calibration Parameter Determined in Head Tissue Simulating Media

1 Walid Parmittiv Conductivity ComvFX ConvFY ConwF Z Alpha Daopth Unc (k=21
450 =50 1+ 100 435+ 5% DET£5% 6.87 B&T G667 g 218 £12.3%
835 250/ = 100 419:5% D.BD £ 5% 626 628 526 05 205 &£ 11.0%
1750 = 50/ %100 4001 = 5% 137 = 5% 530 530 530 053 2080 = 11.0%
1900 = 50 [ = 100 4000 £ 5% 140 £ 5% 504 5.04 504 nag 224 £ 11.0%
2450 2501+ 100 302 £ 5% 1.80 + 5% 448 448 448 nog 171 £ 11.0%

= T vledly of 1 100 MHZ ooy anghes for DASY o4 4 nd Isgrve [wee Page 7). The urcertmniy & ihe KBS of he Comf Gnosmny si calibrton freguency

sl the y i P L il

Conificate No: ET3-1TEZ Apnil Pags 5ol 11
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ET3DVE SN:1TE2 April 28, 2010

DASY - Parameters of Probe: ET3DV6 SN:1782

Calibration Parameter Determined in Body Tissue Simulating Media

1 [MHz] Validity [MHs[" _ Permittivity Conduclivity Convf X ConwF ¥ ConwF 2 Alpha _ Dopth Une (k=)
450 £ 50/ = 100 58,7 = 5% 0.94 + 5% 153 753 753 0.15 233 £13.3%
635 £ 50/ = 100 552 & 5% 097 £5% a11 &1 611 04z 240 £11.0%
1780 £ 50/ 100 53.4 2 5% 148 & 5% 468 468 488 063 303 +11.0%
1800 2501100 533+ 5% 152 & 5% 4 46 445 448 0.85 244 £ 11.0%
2450 =50/ 100 52.7 £ 5% .96 2 5% 407 4.07 407 08g 140 = 11.0%

" T vty of ¢ 100 W2 oy sopbes for DASY w4 and fvghee [see Page 7). The untertasty & T8 RES of e Con onosranty 8 oetrmian feguency

ahdl P ety lor he Pecaing Seency hand

Carficate Mo ET3-1782_April Page §of 11
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ET3DVE SN:1782 April 28, 2010

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Caiticade Mo ET3TEE Aprid Page Tof 11
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ET3DVE SN:1782 April 28, 2010
Receiving Pattern (¢), 3 =0°

=600 MHz, TEM ifi110EXX 1= 1800 MHz, WG R22

Uncertainty of Axial lsotropy Assesament: £ 0.5% (k=2)

Curtificatm hin. ET3ATEZ_Aprio Fage gaf 11
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ET3DVE SN:1782 April 28, 2010
Dynamic Range f(SAR;.q4)
{Waveguide R22, f= 1800 MHz)
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Uncartainty of Linearity Assessmaent: & 0.6% (k=2

Conmcain Mo ET-1TEL_April Page i ot 11
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Conversion Factor Assessment

= B35 MHz, WGELS RS (head)
410
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Deviation from Isotropy in HSL
Error (4, 3), f = 900 MHz

Errar [d8]

B0l EON-000 B-000-040 B040-070 W-023000

Booaa BOX0s D0080 @OBO0E0  WRDEG 00

Uncertainty of Spharical Isotropy Assessmant: £ 2.6% (k=2)

Cenificale No. ET2-1T82_Apri0

Page 10111
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ET3DVE SN:1782 April 28, 2010
Other Probe Parameters
|sansar Arrangemignt Triangular
Connactor Angle () Mol applicable
|Mechanical Surface Detechon Mode enablad
Oiptical Surface Deteciion Mode disabled
lP‘rube COwerall Length 33T mm
|Prote Body Diameter 10 mm
Tip Langth 10 mm
Tip Diarmalar B.8 mm
Probe Tip to Sensor X Calibration Poinl 2.7 mm
Probe Tip to Sensor ¥ Calibration Poenl 2.7 mm
Probe Tip o Sensor Z Calibration Paint 2.7 mm
Recommended Measurement Distance from Surface 4 mm

Caitficate Mo: ETRATE2_ApetD Fage 1181 11
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- PROBE Calibration Certificate (2011)

Calibration Laboratory of
Schmid & Pariner
Engineering AG
siranse 43, BOO4 Turich, Switeesland

§ Schwalzetischer Kalfirinnfienst
C Zervice nidsee d'dalonnage
ra
5 Servizo svizrero di taratu
Swiss Callbration Service

Accrediied by the Swiss Accrociation Service [SAS) Accreditation bo.: SCS 108
The Swiss Accradiiation Service I8 one of the algnatories to the EA
Musliiiagersl Agresman for Ihe recoginlion of calibratlon coriificalas

cwent  SGE (Dymstoc) canineat No: ET3-1782_Aprid
CALIBRATION CERTIFICATE

P ET3DV6 - SN:A782

Caltraton peocedurets QA CAL-01.v7, GA GAL-12.v6, QA CAL-23.v4, QA CAL-25.v3

Calibration procedure for dosimetric E-field probes
Catbraton data: April 14, 2011

This cakbration certficatn documants the inceatsiity 1o raSonal siandanis, which reslis the physical unis of measunsments (51,
The ] this ung wilh Cori prohabiily so given on he ibbwing poged. and one par of the Genilicate.

i calibemiiony hive bean conducied i inn dossd Isboricry Lacility: anvironmant wenperatare (72 ¢ 3)°C end humisity < TO0%

Calbration Equipmant wwed (MBTE crilical for ealibration)

Priveary SZasndpi: (5] CHMEMM! Schechaied Calbration

Prowes mwler E44100 G4 ZI0NTS F-Mar11 (No. 217-01372) A7

Powas ponscy E44124 MYL1405277 31-Mar-11 !Mi. 217-01378) Agr-12

Powas sonsce Ed4 124 M4 100087 I1:Mar-11 {No. 21700372 Agr12

Rl 3da HH: 55054 (] T0-Mar-11 (N, 21?—0@ Apr-12

Peeforence 20 il Allsnastor SN: BE0DG 20n) 20:Mar-11 {No. Z17-01367) Age-12

Refeninco 30 o8 Allarsstor | SN: B5120 (300) 29 Mar-11 {No. 217-01370) A2

Fiefprence Probe ES3X0G SN 3013 29-Dec-10 (Mo, ES3-3013_Dec10) Duc-11

DAE4 SN; 654 Z3-Api- 10 (Mo, DAEA-B54_Apri0) Agr-11

Secondary Standals ) Chick Ciste {in howse) S § Check

RF g HP BB US3ZU0I70 4-Aug-99 {in houss check Oct-00) in house ehetk: Ded-11

WMENFHIM Lﬁﬂlm 18001 [y Powse check Ocl-10) lin housa check: Dei-11

Mame Function Signatune

C-abrased by: Jolon Kastmt Labortary Technicion ! ﬁ ;

Appecasd by Kaljn Pakaia Tochnical Manages i Efﬁﬂ
lssund: Aprdl 14, 2011

Thia calibration cerficalo shall ol be mprduced axcepl in hal withiul withen apgroval of the Isbomiony

Cartificabe No: ET3-1782_Ape11 Page 1 of 11
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Calibration Laboratory of

Sxhwslesriacher Kallbriand)

Schmid & Partner e
Engineering AG g Sorvisio sviczoro o taraturs

Zoughsusstiases 43, B004 Furich, Switzerland Hwilns Calibiratian Seivdos

Accrodiod by tha Bviss Actsalsion Servics (SAS) Accrediation o SCS 108

Thee Swies Accreditstion Service s one of the slgnalores 1o the EA

Bhilelateral Agreemant for the recogniiion of caliration certificates

Glossary:

TSL trsEue simaulating logud

MORM= .z sensilivity in free space

ConvF Sensitivity in TSL / NORMx.y,2

pce diode comprassion poinl

CF crost factor (1iduty_cyche) of tho RF signal

AB,C mdulation dependent insanzation parameters

Polarization o i rotation around probe axis

Polarization § B rolation around an axis that is in the plane normal (o probe axis (8t measuement candar),

Le., 8 =0 |s normal o probe axis

Calibration is Performed According to the Following Standards:

a) IEEE Sd 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-Avaraged Spacific
Absorption Rate (SAR) in the Human Head lrom Wirsless Communications Devices: Measurement
Technigues®, December 2003

b IEC 62208-1, “Procadurs to measure the Specifiic Absorption Rate (SAR) for hand-held devices used in close
prowémity to the ear (frequancy range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
¢+ NORMx y .z Assessed for E-field polarization § = 0 (1 < 900 MHz in TEM-ce®; { > 1800 MHz: R22 waveguide).
MORM:, Y,z are only intormediale values, Le., the uncertainlies of MORMy.z does not aHect the E-field
uncariainty insida TSL (see below ConvF),
= NORM{fhy.z = NORMxy,z * frequency_response (see Frequency Response Chart), This lingarization is
implemantad in DASYA softwame versions later than 4.2. The uncertainty of the frequency response ks included
In the staled uncertsinty of ConvF,

+  DCPxy.z: DCP are numesical linearization parameters assessed based on the data of power swoep wilh CW
signal {no uncertainly required). DCP doas not depend on frequancy nor media,

= PAR: PAR is the Peak 1o Average Ratio that is nol calibralad bul determined based on the signal
characteristics

s Axyr Bxyr Cxyz are numarical linearization parameters in dB assessed based on the data of power
sweap for specific medulation signal. The paramelers do not depend on frequancy nor media,

+ VR VR is the validity range of the calibration redated o the average diode vollage or DAE vallage in mV,

#  ConvF and Boundary Effect Paramelers: Assessed in flal phantom using E-field (or Temporature Transfor
Standard for | < 800 MHz) and Inside waveguide using analytical field distributions based on power
maasuramants for [ = B00 MHz. The same satups are used for assasameant of the paramelers applied for
boundary compansation (alpha, depth) of which typical uncertainty valees are given. These paramaters are
used In DASY4 software to improve probe accuracy close lo the boundary. The sensitivity In TSL corresponds
1o NORMx,y,z * Convi® whereby the uncertainly correspands 1o that given for ComeF, A frequency dependent
ComvF is used in DASY version 4.4 and highar which allows extending the validity from £ 50 MHz 1o £ 100
MHz.

« Spherical isotropy (30 deviation from isofrapy): in a fiedd of low gradients realized using a flal phantom
exposed by a palch anenna,

¢ Sensor Offsel: The sensor offsel comesponds 1o the olfset of virtual measurement center from the probe tip
(o probe axis), Mo tolerance requined.

Conificatn Mo: ET3-1TE2_Aprii Page 2 of 11
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Probe ET3DV6

SN:1782

Manufactured:  April 15, 2003
Calibrated: April 14, 2011

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 sysleml)

Cortificate No: ET3-1782_Apr11 Page 3 al 11
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782

Basic Calibration Parameters

Sonsar X Sonsor ¥ Sensar £ Line (k=2)
Marm (piivimy" 207 1.66 1.82 +10.1%
rr.»r:.lﬂnw_';‘L 95.4 96.6 87.8

Modulation Calibration Parameters

(IT] Communication System Name PAR A ] [ VR Unc"
;! [:] o8 my {k=2)
0G00 (=] 0od | x 000 0.00 1.00 111 A%
¥ | 000 000 100 | #1.0
Z | ooo 0.00 100 | 61

ed uncertainty of measurement is stated as the standard uncertainty of measuremant

multiplied by the coverage factor k=2, which for a normal distribution coresponds lo a coverage
probability of approximataly 95%.

:mmumvznmuuw?wwmra (s Pages § ond &)
Humarical

* Uncartainly is delarmiesd using the man Sevialion Inen Rndar sespones spplying reciangulur delributon snd B expreasad for the squans of S
Bkl vk,

Cesidficato No: ET3ATE2_April Page 4 of 11
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782
Calibration Parameter Determined in Head Tissue Simulating Media
Relative | Conductivity Dopth Unet,
|tz | Perminivig” | (sm)" | ConvFX | ConvF¥ | ConwFZ | Alpha | (mm) {k=2}
450 4315 0.87 6,68 659 689 0.21 228 | #134%
B35 41.5 0.90 622 .22 6.22 0.68 163 | #120%
1750 40.1 137 B4 5.14 514 057 | 2531 | £120%
1800 40.0 1.40 455 495 495 058 | 254 | #120%
2450 9.2 1.60 437 4.37 4.37 0.80 183 | £120% |
rnq;ﬁmdllmmﬂiymh’?:ﬁ.:ﬂln I'#;HL_M 2Lmlhmlbndla!5#llﬂ; The unceriainly s the RS9

'Mimm:m i waliddy of lwsus paeamalans (v ond ) can ba minosd o ¢ lmrwwm-wn
mnasod SAR vilues. Al imguencles sbove 3 GHE, i valisty of thaus paramalers jc and o) i eaidcied o 8 5%, The uncerainty & the RSS of
i ConnF wncerininty fof indicaled tagel Ussue paramalars.

Carlificala No: ET3-1782_April

Page Sof 11
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DASY/EASY - Parameters of Probe: ET3DV6- SN:1782

Calibration Parameter Determined in Body Tissue Simulating Maedia

|t (i) © P-_f-lﬂmﬁr' “‘Eﬂj’."ﬂ Convex | Gome ¥ | Comez | Atpha | (mm] (2]
450 56.7 084 T.48 T.49 7.49 016 2.4 2134 %
835 55.2 oar 6.03 6.03 803 0.85 1.72 +12.0 %
1750 53.4 1.49 4.54 4.54 454 | o0e4 | 270 | :120%
1800 53.3 1.52 4.34 4.34 1] 0.63 2.57 120 %
2450 527 185 364 304 3.0 090 1.21 +120%

& Froquancy vakdily of 1 100 MHE only spples for DASY w4 and higher [seo Page ), slse B i resiricied o = 50 MiHz. The uncertainty s the F5S
rhwmhly-tuhihhm.d te urcariaingy for the indicalad feoquency band,

Al frequuncies boloer 3 GHr, the wabdity of tssun parameton. (¢ and o) cen be refased o £ 10% il lguid compansalon kemuls is sppied bo
measured BAR values. Al frequencies abova 3 GHz, the valdity of lssus parretes (o and o) is mericied 1o 1 5%. The uncotsingy s e ASS of
tatr Comv uncertainly lor indiested tanged Hasue porameters

Carlificate No: ET3-1782_Apr11 Page 6ol 11
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Frequency Response of E-Field
(TEM-Call:ifi110 EXX, Waveguide: R22)

15 u : T FE ] !

14 - il b i
E i

1.3 ; —

=
[
L
LEEER
.
|
1

Frequency response (normakzed)
g 3
T 1

I
0.7 i } e I
F !
0.6 3
ﬂ_ﬁ_:_n_L_l_l_l,_]__..._J.._]. 1 i1 . A0 i i I [ | ‘ i [ | i
[ 500 1000 1500 2000 25800 3000
f [Mz]

e Rz

Uncertainty of Frequency Response of E-field: # 6.3% (k=2)

Certificate No: ET3-1782_Apr11 Page 7 of 11
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Uncertainty of Axial Isotropy Assessmont: £ 0.5% (k=2)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

1= 1750 MHz WELS F22 (H_convF) 1= 535 MHz WGLS RS (H_cand)
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- e Lt W, an

Deviation from Isotropy in Liquid

Error (§, 9), f =900 MHz

DeviaBon

10 08 08 L4 02 00 02 04 OB 08 10
Uncertainty of Spharical Isotropy Assessmant:  2.6% [ke2)
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782

Other Probe Parameters
Sengor Arrangamant Triangular
Conneclor Angle [7) Mol applicable
Machanical Surface Delection Mode anabled
Oplical Surlace Deloction Moda disabled
Probe Overall Length 337 mm
Probe Body Diameter 10/ mm
Tip Langth 10 mm
Tip Diamelar BB mm
Probo Tip to Sensor X Calibration Paint 27 mm
Probe Tip 1o Senser ¥ Calibration Poinl Z7 mm
Probe Tip io Sensor Z Calibration Point 2.7 mm
Recommended Measurement Distance from Surace 4 mm

Curiflicate No: ET3-1782_Apri1 Pags 11 of 11
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-DAE 3 Calibration Certificate

Calibration Laboratory of 28, Schwelzerischer Knlibrierdienst

Schmid & Partner S Service sulsse détalonnagn
Enginearing AG =i Servizio svizzeve di taratura

Zoughnussirasse 43, 8004 Zurich, Switzorinnd K7 N Swiss Callbration Servics

Accroditod by the Swiss Accrodtation Sanace (S45) Accreditmtion No.: SCS 108

The Swiss Accreditation Service is one of tha signatories to the E&

Multitaternl Agreemant for the recognition of catibration cerificates

client  SGS (Dymstec) Gartlficata No: DAE3-567 Jani1

CALIBRATION CERTIFICATE

Obect DAE3 - SD 000 D03 AA - SN; 567

Caibimtion proceduns(s) JOA CAL-DE.v22

Cnlﬂ:mﬂunprmﬁumlw the data acquisition electronics (DAE)

Calitiration date: January 27, 2011

Trus caliteation cortilicale documants The Irncaabilty o nafional stancards, which malizo the physical units of mpasiremants {sl).
Tho measunemants and th uncertainges with conlidence probabiity ara ghaun on tha lollowing pages and are pat of iha cortilicate

Al ealirations have boan conducted in the closed lnborndory facsity ernercnmnnt temperatung (22 « 35°C and humidily < 70%

Calfeation Equpment usod (METE criical for caliration)

Premary Stand lioe Gl Ciate {Costificats b, Seheduled Calibtion

Keithloy Mulimedor Typa 2000 | S8 pa10278 28-Sep- 10 (Mo 10376) Sep-11

‘Socondnry Standards. [iow Chack Dints (in housa) _ Seheduind Check

Calibrator Box 1.1 SE UMS 006 AB 1004 O7-Jun-10 in house check) In house chack: Jur-11
Naita Funciion Signaturg =

Caliteasod try: Andisa Guril Tachnician

Approved by: Fin Bombalt RAD Divector 3 y‘g ﬂ U

| st Jarwmry 27, 2011
This calibeation certilicatn shall niod b roproduiced oxcopd in full wethout wrilben apgraval of The ok Y. |

Carlifficala No: DAE3-567T_Jan11 Page 10l 5
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Calibration Laboratory of A Sohwelzer
4 WA scher Kalibwierdians)
Schmid & Partner “‘*—')s g Service suissa d'éalonnage
Engineering AG £ o Servizio svizrore di taratura
Zeughaussirasse ?u 8004 Zurich, Switzerland 'ﬁ:ﬁ“’ S swiss Calibration Service
il
Accredited by thir Swiss Accreditation Sorvico (SAS) Accreditation No.: SCS 108

The Swiss Accroditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of eafibration certificates

Glossary
DAE data acquisition electronics
Conneclor angle  information used in DASY system to align probe sensor X to the robol

coordinate system.

Methods Applied and Interpretation of Parameters
* DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
comespands fo the full scale range of the voltmeter in the respective range.

= Connector angle: The angle of the conneclor is assassed measuring the angle
mechanically by a ool inserted. Uncerainty is not required.

= The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

e DC Voltage Measurament Linearity: Verlfication of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

*  Common mode sensitivity: Influence of a positive or negative common made voltage on
the differenlial measurament,

= Channel separation: Influence of a vollage on the neighbor channels not subject to an
input voltage,

= AD Converter Values with inputs shoried: Values on the intemal AD converter
corresponding lo zero inpul voltage

= Input Offset Measurement: Outpul vollage and statistical results over a large number of
zaro vollage measurements.

= Input Offset Current: Typical value for information; Maximum channel input offset
current, nol considering the inpul resistance.

= Input resistance: Typical value for information: DAE input resistance at the connector,
during intemal auto-zeroing and during measurement.

* Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

= Power consumption: Typical value for information. Supply currents in various operating
modes.

Carificale Mo: DAES-SHT_Jan11 Page 2 ol 5
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DC Voltage Measurement
AD - Canvenor Resalution nomins
High Range: 1LSE = B.ipv, full range = -100...+300 mV
Low Range:; LS = GinV, fulrange s -1.....+3mV
DASY measuremen! parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y F 4
High Range 404.644 £ 0.1% (k=2) | 404.400 £ 0.1% (k=2) | 404.475 + 0.1% (k=2)
Low Range 3.84940 + 0.7% (k=2) | 3.96974 + 0.7% (k=2) | 2.04828 + 0.7% {k=2)

Connector Angle

Imnmemr.ﬁng:alubemedlnﬂﬁﬁ‘fsrm 55°11°

Carlificate Mo: DAEI-567_Jan11 Pagedal &
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Appendix
1. DC Voltage Linearity
High Range Reading (uV) Ditference (uV) Error (%)
Channel X + Input 2000111 0.B& 0.00
Chanmnel X + Input 20005.53 583 0.03
Channel X - Input -19994 55 B.05 -0.00
Channel ¥ + Input 200012.0 a.19 0.00
Channel ¥ + Input 1999816 0.84 0.00
Channel ¥ - Input 1859831 0.80 0.00
Channel Z + Input 2000078 057 0.00
Channel Z + Inpust 20000.62 1.02 0.01
Channel Z - Input -16997.10 a.20 -0.02
Low Range Reading (V) Diffarance (V) Error (%)
Channel X + Input 1999.6 -0.43 002
Channel X + Input 200,85 0,86 043
Channel X = Input -198,93 1.07 -0.54
Channel ¥ + Input 2000.2 0.40 0.02
Channel ¥ + Input 20007 0.07 0.03
Channal ¥ - Input -189.81 0.08 -0.05
Channel Z + Input 1999.8 -0.28 -0.01
Channal 2 + Input 192,45 -0.75 -0.38
Channel Z - Input -200.35 -0.25 0.12
2. Commen mode sensitivity
DASY measurement parameters: Auls Zero Time: 3 sec; Maasuring time: 3 soc
Commaon mode High Range Low Range
Input Voltage (mv) Average Reading (uV) Averago Reading (uV)
Channel X 200 383 1,88
- 200 0.20 232
Channal ¥ 200 .69 0o
- 200 -1.13 -1.18
Channel Z 200 £.39 4,66
- 200 6,15 5.9
3. Channel separation
DASY measurement parameters: Auts Zuro Time: 3 sec; Measuring lime: 3 soc
Input Voltage (mV) | Channel X (uV) | Channel ¥ (i) | Channel Z (v}
Channel ¥ 200 213 0.21
Channel ¥ 200 a.01 324
Channal 2 200 1.60 .11 -

Cerificate Mo, DAE3-567_

Janil

Paga 4 ol §



4. AD-Converter Values with inputs shorted

Report File No. :
Date of Issue :
Page :

DASY measunement parameters: Aulo Zero Time: 3 sec: Measuring lime: 3 sec

High Range (LS8) Low Range (LSB)
Channel X 16333 16454
Channel ¥ 16164 16436
Channel Z 15851 168115

5. Input Offset Measurement

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring lime: 3 sec

Imput 10MEL
Average (V) | min. Offset (V) | max. Offset (uv) | 5% E::'“""
Channel X 0.23 140 0.68 0.42
Channal Y 0.84 <205 049 0.41
Channel Z 0,76 -1.62 0,54 0,38
6. Input Offset Current
Mominal Input circultry ofiset cument on all channels: <2514
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring {(MOhm)
Channal X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typlcal values Alarm Leved (VDC)
Supply (+ Vee) +7.9
Supply (- Vec) 76
8. Power Consumption (Typical valuss for information)
Typlcal values Switched off (mA) | Stand by (mA) | Transmitting (ma)
Supply (+ Vec) +0.01 w6 +14
Supply (- Vee) -om 4

F690501/RF-SAR001930

2011-04-21
140 /167
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- 835 MHz Dipole Calibration Certificate

Calibration Laboratory of g Schwaizerischar Kalibrierdienst
Schmid & Partner c Service suisse détalonnage
Engineering AG Servizio svizzoro di taratura

Zoughousstrasse 41, BO04 Zurich, Switzariand

5 swiss Callbration Servics

Accredibed by e Swiss Accrediation Senica [SAS)
The Swiss Accreditation Service Is ane of the signatories 1o the EA
Multilateral Agreament for the recognition of calibration cenificales

cient  SGS KES (Dymstec)
CALIBRATION CERTIFICATE

Acereditation Mo SCS5 108

Costiticate No: DB35V2-490_May10

Otject DB3sV2 - SN; 490
Calibration procedurels) QA CAL-O5.vT

Calibration procedure for dipale validation kils
Calibration date: May 21, 2010

Calitration Equipmant used (MATE crilical for calibrasion)

Thes calibrabon certificals socuments e lceabdty o nalicnal siordards, which reallze te physical units of measurments. {51}
Tha mensutements and the untertainlies with confidence probability are given on the following pagos and s part of the cenificate,

Al ealtirabions have Beon conducied |n the clased laberloey facility: environmenl lemperature (22 & 3J°C and humidily < 70%,

| This calibeation certificate shall nat bis repeodiced excapt in ful withaut wishen appreval of the labacatony.

Primary Standards e Cal Date (Carificate No.) Sthoduled Calibeation

Paver meter EPM-4424 GRIT4A0704 D6-Oct-0 {No. 217-01085) Oct-10

Perver sensar HP BAB1A US3T202783 D6-0ct-09 {No. 217-01085) Oel-10

Rederence 20 d8 Allenuator SN: 5080 (20g) 30-Mar-10 {No. 217-01158) Mar-11

Type-N mismalch combination | SMi5047.2 106327 30-Mar-10{No, 217-01162) Mar-11

Rederance Probe ES30V3 SN: 3205 H-Apr-10 (No. ES3-3205_Aprid) Ape1

DAED SN BN f2-Mar-10 (Mo, DAES-001_Mari0) Mar-11

Secondary Stardards g Chetk Dala {in housa) Schauled Check

Pawaor sansor HP B481A MY4108231T7 1B-0ct-032 (in house check Ocl-09) In house chock: Oct-11

RF gonarator RAS SMT-06 100005 A-hug <00 (in housa chock Cict-00) I house chack: Oet-11

Netwark Analyzer HP B753E USITIR0SE5 54206  15-Ock-01 {in house chack Dci-0) In house check: Oct-10
MEma Funiction Signafume | -

Calibeated by: Jeion Kastral Laboratory Technician . /( _

Appeoved by: Kaljs Pokevic Technlcat Kanager ( w_.{}"ﬂ-'_.{;ﬂ- s

> i =

Issusd; May 21, 2010

orlificale Mo: DEISV2-490 May10
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Calibration Laboratory of @ Schwelzerischer Kalibrierdisnst

Schmid & Partner %&ﬂﬁf& 2 Service suisse détalonnage
Engineearing AG L= = Servizio svizzero di tarafura

auuq:Eumrm ?3, #004 Zurich, Switzorland “':Fﬁ S swiss Callbration Sarvice

Aocredited by the Swiss Accradiiation Service (SAS) Accroditation No,: SCS 108
Thi Swiss Acoroditalion Service is one of the signatories (o the EA
Multitntaral Agreemanit for the recognitien of calibration certificates

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:
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 Devices: Measurement Techniques®, December 2003

b) IEC 82208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

c)

devices used in close proximity to the ear (frequency range of 300 MHz 1o 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 o Radicfrequency Emissions”,
Supplement C (Editicn 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 axactly balow the center marking of the flat phantom section, with the arms oriented
parallel to the body axis,

Feed Point Impedance and Relurn 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 Dalay: 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 paramelters: The measured TSL parameters are used to calculate the
nominal SAR result.

Cerlificato Mo: D835V2-480_May10 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as nol given on page 1.

DASY Version DASYS V5.2

Extrapolation Advanced Exlrapalation

Phantom Modutar Flat Phantem V4.9

Distance Dipale Center - TSL 15 mm wilh Spacer

Zoom Scan Resolution dx, dy, dz =5mm

Fragquency B35 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Mominal Head TSL paramoeters 220°C 415 0.90 mhofm

Measured Head TSL parameters (220£0.2)°C 41.7£6% 0.91 mho/m £ & %

Head TSL temparature durlng test (225¢02)°C — —
SAR result with Head TSL

SAR averaged over § em’ {1 @) of Head TSL Condition

SAR measured 260 mW Input power 242mWig

SAR normalized normalized o W 968 mW /g

SAR for noménal Head TSL paramelers pormalized o 1W 9,62 mW g £ 17.0 % (k=2)

SAR averaged over 10 em’ (10 g} of Head TSL candition

SAR measured 250 mW Inpul power 1.58mWig

SAR normalized normalized 1o 1W BX2mW/g

SAR for nominal Head TSL paramelers normalized o W 6.29 mW g £ 16.5 % (k=2)
Cenificate No: DEISVZ-490_May10 Page 3ol D
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Body TSL parameters
Tha foltawing parameders and caloulations ware applied.
Temperature Permintivity Conductivity
Nominal Body TSL parameters 20°'C 55.2 0.97 mha/m
Measured Body TSL parameters (220+0.2)°C 542+6% .98 mho/m + 8 %
Body T5L temperature during test (220+02)°C e —
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Caondition
SAR measurad 250 mW inpul power 249mwW /g
SAR normalized normalized (o 1W 10.0mWig

SAR for nominal Body TSL paramelars

normalized o 1W

0.84 MW g £ 17.0 % (k=2)

SAR avaraged over 10 am® (10 g) of Body TSL condition

SAR measured 250 mW input power 183 mWig

SAR normalized normalized 1o 1W 8.52mwW /g

SAR for nominal Body TSL parameters normalized o 1W 647 mW [ g £ 16.5 % (k=2)
Centificals No: DBISV2-490_May10 Page 4 of 0




Appendix
Antenna Parameters with Head TSL
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Impedance, transfommed to feed point 4090-530
Relurn Loss -25.4 dB
Antenna Parameters with Body TSL
Impedance, transformed Lo feed point 4540-690
Raturn Loss -21.2 dB
General Antenna Parameters and Design
| Elecirical Detay (one direction) | 1.381 ns

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

The dipole is made of standard semirigid coaxial cable, The center conducior of tha feeding fine is directly connected to the
second arm of the dipole. The antenna is therefare short-circulted for DC-signals.
Mo excassive force must be applied o the dipole arms, because they might bend or the soldered connections near the

feedpaint may be damaged,

Additional EUT Data

Manulactured by

SPEAG

Manufactured on

May 19, 2003

Carificate No: DEISVZ-480_May10
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DASYS Validation Report for Head TSL

Date/Time: 21.05.2010 10:57:47
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DB3SV2; Serial: DE3SVI - SN:490

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

Medium: HSL90O

Medium parameters used: I'= 835 MHz; 6 = 0.91 mho/m; & =41.9; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY S (IEEETEC/ANSI C63.19-2007)
IXASYS Configuration:
*  Probe: ESADV3 - SN3205; ConvF{6.03, 6,03, 6,031 Culilsated: 30.04.20 10
*  Sensor-Surface: Jmm (Mechanical Surface Detection)
*  Electronics: DAE4 Sn601; Calibrated: 02,03.2010
*  Phantom: Plit Phantom 4.9L; Type: QDOBOPASAA; Serial: 1001

o Mensurement SW: DASYS, VA2 Build 162; SEMCAD X Version 14,0 Build 61

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)/Cube 0: Measurement
gnid: dx=5mm, dy=5mm, dz=5mm

Reference Yalue = 57.1 Vim; Power Drift = 0.00869 dB

Peak SAR (extrapalated) = 3.6 Wikg

SAR( g) = 2.42 mW/g; SAR(10 g) = 1.58 mW/g

Maximum value of SAR (measured) = 2.8 mW/g

0B =~ 2EmWig

Cesiificate No: DEISV2-450_May10 Page 6 of



Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body

Date/Time: 20,05,2010 10:28:20
Test Laboratory: SPEAG, Zurich, Switzerand
DUT: Dipole 835 MHz; Type: D835V2; Serial: DE35V2 - SN:490

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

Medium: MSLO00

Medium parmmeters used: = 835 MHz: o = 0.98 mho/m; & = 54.2; p = 1000 kg/m’
Phantom section: Flut Section

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

DASYS Configuration:
*  Probe: ES3DVI - SNIS; ComvFi5.86, 5.86, 5.86) Callbraied: 30.04.2010
o Sensor-Surfce: 3mm (Mechanical Surface Detection)
& Electronics! DAE4 Sn601; Colibsted: 02032010
& Phantor; Flat Phantom 4.90L; Type: QDOOOP49AA; Sexial: 1001

& Measurement SW: DASYS, V5.2 Build 162; SEMCAD X Version [4.0 Build 61

Pin250 mW fd=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 56.1 Vim: Power Drift = 0.000723 dB

Peak SAR (extrapolated) = 3.65 Wikg

SAR(1 g) = 2.49 mW/g; SAR(10 g) = 163 mW/g

Maximum value of SAR (measured) = 2,89 mW/g

4

-2

0 dB = 2 EmWig

Cerificale Mo: DBISV2-4080_May10 Page 8 of 8
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Impedance Measurement Plot for Body TSL
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Sehwelzerizcher Kalibrierdiznsl
Service sulnse d'étalonnage
Servizio svizzero di taraiurn
Swiss Colibration Service

Accroditation No.: SCS 108

Certificate Ho: D1900V2-5d033_May10

Carjoc

Calibration prosscnis)

Calibeation dalo

CALIBRATION CERTIFICATE

D1200V2 - SM: 5033

QA CAL-05VT

Calibration procedure for dipole validation kits

May 26, 2010

Calitiration Equipmaont uses (MATE crifical for calibration)

This calibratan cortificsle documants 1he imcestslity o national standards, which realize the physical units of mensuemanis (51
Tha measuremants and iha uncenaintiss with confidence probabiity are given on fho following pages and e pant ol e certificabs.

Al cafibrations have baen conduciod in e closad laborntory laciity; emdeonmeni lemperatuin (22 = 3)°C and humidity < 70%.
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Calibration Laboratory of s, § Schweizerischer Kalibrierdionst
Schmid & Pariner i = ¢ Serviee sulsse d'étalonnnge
Engineering AG - & Sorvizio svizzora di taraturn
qugh?m-ﬂum ?s. 8004 Zurkch, Switrarinnic ’%ﬁﬁ“’ S  Swiss Cailbration Service
Accradiled by the Swiss Accreditaiion Service [SAS) Accreditatian No.: SCS 108

The Swise Accredilation Service is one of the signatories to the EA
Mullilateral Agreomant for the recogniticn of callbration cortificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
WA noi applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Procedure o 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:
s Measurement Condifions; Furher details are available from the Validation Report at the end
of the centificate. All figures staled 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.

s Feed Point Impedance and Refurn 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 belween the SMA connector and the antenna feed point.,
Mo uncerainty requirad.

* SAA measured: SAR measured at the stated anlenna input power.

s  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.
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Measurement Conditions
DASY system configuration. as far as nol given on page 1.
DASY Version DASYS V5.2
Extrapolation Advanced Extrapolation
Phantom Mocdhular Flat Phaniom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz = 1 MHz
Head TSL parameters
The loliowing parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Head TSL parametars 220°C 40.0 1.40 mhadm
Measured Head TSL parametors (22.0 0.2} °C /T +6% 1.41 mho/m 6 %
Head TSL temperature during test (21.5 £ 0.2) "C o e
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Hoad TSL Condition
SAA measumed 250 mW input power o80mwW /g
SARA nosmalized normalized to 1W 3BEmW /g
SAR for nominal Head TSL paramaters normalized to W 39.4 mW /g = 17.0 % (k=2)
SAR averaged over 10 em” {10 g) of Head TSL conditian
SAR measured 250 mW input power 515 mW /g
SAR normatized normalized to 1W 206 mW /g
SAR for nominal Head TSL paramebers normalized to TW 20.5 mW /g = 16.5 % (k=2)

Corificate Mo: D1000V2-5d033_Mmwy10 Page 3ol 8
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Body TSL parameters
The following parameters and calculations wara applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1,52 mho/m
Measured Body TSL parameters {22.0 0.2} "C 541 28% 1.52 mho/m = 6 %
Body TSL temparature during test (21.8£02)°C il his
SAR result with Body TSL
SAR averaged over 1 cm® (1 g of Body TSL Condition
SAR measwed 250 mW inpul power 10.3mW /g
SARA normalized nomalized to 1W 41.2mW /g

SAR for nominal Boedy TSL paramatars.

normalized to TW

413 mW /g £ 17.0 % (k=2)

SAR averaged over 10 em’ {10 g) of Body TSL canditian

SAR measwnad 250 mW inpul power 5.50 mW /g

SAR nommalized nommalized to 1W 220mW /g

SAR for nominal Body TSL parameters nomalized to 1W 22.0mW I g = 16.5 % (k=)
Centiticate Mo: D1900V2-54033_May10 Page 4 of 8
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to lasd point 4050+ 380
RAoturn Loss - 208.4 dB
Antenna Parameters with Body TSL
Impedance, iranstormed 1o feed point 4710+43 /0
Ratumn Loss -25.4 dB
General Antenna Parameters and Design
| Esectrical Delay (one direction) | 1.206 ns

Aflar leng tarm use with 100W radiated power, cnly a slight warming of the dipole near the leedpoinl can be measured.

Tha dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line ks directly connected 1o the
sacond arm of the dipole. The antenna is therelone shor-circuited for DC-signats,

Mo excessive force must be applied 1o the dipole arms, because thoy might bend or the soldered connections noar the
feedpoint may be damaged.

Additional EUT Data
Manulacturod by SPEAG
Manufactured on March 17, 2003

Cenificate Mo: D1900V2-5d033_May 10 Page 5of 9
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DASYS5 Validation Report for Head TSL

Date/Time: 17.05.2010 15:51:21
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d0033

Communication System: CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium: HSL U1l BB

Medium parameters used: { = 1900 MHz; o = 1.41 mho/m; & = 39.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/EC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: ES3DV3 - SN3205; ConvF(5.09, 5,09, 5.09); Calibrated: 30,04.2010

«  Sensor-Surface: 3Imm (Mechanical Surface Detection)

«  Electronics: DAE4 Sn6i01; Calibrated: 02.03.2010

= Phantom: Flat Phantom 5.0 (from); Type: QDOOOPSOAA; Serial: 1001

o Measurement SW: DASYS, V5.2 Build 162; SEMCAD X Version 14.0 Build 61

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 = 97.4 Vim; Power Drift = 000578 dB

Penk SAR (extrapolated) = 18.3 Wikg

SAR(T g) = 9.9 mW/g; SAR(1D g) = 5.15 mWi/g

Maximum value of SAR (measured) = 12.4 mW/g

0 dB = 12.4mW/g

Corificatn No: 01900V2-54033_May10 PagaGol 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body

Date/Time: 26.05.2010 15:04:02
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI900YV2; Serial: D190V - SN:5d033

Communication System: CW; Frequeney: 1900 MHz; Duty Cycle: 1:1

Medium: MSL. U1 BB

Medium parameters used: = 1900 MHz; o = 1.52 mhofm; g, = 54.1; p= 1000 kg/m’
Phantom section: Flat Section

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

DASY 5 Configuration:
»  Probe: ESIDV3 - SN3205; ConvFi4.59, 4.59, 4.59); Calibrared: 30.04.2010
*  Sensor-Surfoce: 3mm (Mechanical Surface Detection)
«  Electronics: DAE4 Sn601; Calibrated: 02.03,2010
«  Phantom: Flat Phantom 5.0 (back); Type: QDODOPSOAA; Serial: 1002
s Measurement SW: DASYS, V5.2 Build 162; SEMCAD X Version 14.0 Build &1

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=3mm, dy=5mm, dz=5mm

Reference Valug = 97,2 Vim; Power Drift = -0.00657 dB

Peak SAR (extrapolated) = 17.1 Wikg

SAR(I g) = 10.3 mWig; SAR(10 g) = 5.5 mW/g

Maximum value of SAR {(measured) = 12,9 mW/g

Rl

0dB = 12.9mW/g

Centificate No: D1900V2-50033_May10 PageBod 9
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Impedance Measurement Plot for Body TSL
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- 2450 MHz Dipole Calibration Certificate

Calibration Laboratory of

Sehwolzorischer Kallbriardianst
Schmid & Pariner Sorvice sulsse d'éalonnage
Engineering AG Sarvizio svizzero di tamiure

Zoughaussirasse 43, BOM Zurich, Switzeriand Swiss Calisralion Sorvics

Accrodied by the Seiss Accredantion Seevice [SAS) Accroditation Mo: SCS 108
Thir Swiss Accreditaion Sevvice is ona of the signaiories to the EA
Mulililnteral Agreement for the recegnition of calibration certificatas

ciemt  SGS (Dymstec) Cortiticato No: D2450V2-734_May10
CALIBRATION CERTIFICATE .
Orject D24650V2 - SN; 734

Calilwation procodura(a) QA CAL-05.v7

Calibration procedure for dipole validation kits

Cailitsmdion date: May 27, 2010

This calibention cartificate documorits the trcenbiity 1o national standarnds, which realize the physical units of messuremants (51,
Thia measursmants gnd T uncortaintes with confidence probatiity ore ghven on the lolovwing pages and are part of the conificnso.

All calbralions have been conducted in the closed lasboratory Eacility; amronment tomperatune (22 = 3)°C and harmidity < 70%.

Calibraton Equipmant usod (MATE critical for calibeason)

Pramary Standards o Cal Dot [Gostibcats Noj Schoduled Calibrasan
Powar matar EPM-4424 GEIT480T 08-Oct-09 (g 21700 0886) Oet-10
Power sonsor HP 04814 USa7202TEY 08-0cl-09 (Mo, 217-01066) Oet-10
Raletencs 20 48 Altanuator Sh: 5086 (#0g) 30-Mar-10 (No. 21701158) Ma-11
Tiype-N mismatch combination SN B04T.2 S 0E32Y 30-Mur-10 (Mo, 297-01162) Maar-11
Riference Probe ESI0V3 SN: 3205 30-Ape-10 (No, ES3-3205_Apr10) Ape-11
AE4 SN B 02 Mae-10 Mo, DAE4-601_Marid) Mag-11
 Socondary Slandards oA Check Date fin house) i Scheduled Check
Poroed sansor HP B4814 MY410820T 18-0c1-02 (in house check Cot-09) n house check: Oot-11
AF genorator AAS SMT-08 100005 4-Aug-89 (in house check Oct-09] Ik house chack: Dotl-11
Mtwark Analyzer HP G753E LIS3ITIBO5ES 54208 18-001-01 (in housao chock Ocl-08) I hiouse chack: Oel-10
Mama Funclion Sijhatire
Calibrated by: Dienca (v Labsaratary Tachnician fi
)Y

; Tochnical P S P

Approvad by Kaija Pokavie Managar /#._-{E.e_ ! .-4‘-’5‘:}: )

Issumd: May 27, 2010

This calibzation carfiicate ehall not be reproduced excopl in lull withoul witlen approval ol tha labomsory.
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Schmid & Partner % g Survice sulsse d'étalonnage
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Zoughausstrasse 43, B004 Zurich, Switeeriand ‘z@w‘ S Suiss Calibention Sarvice
Accredited by thy Swiss Accredilation Sarvice (SAS) Accreditation Mo.: SCS 108

The Swiss Accreditatlon Service s one of the signatories o the EA
Muitiimternd Agresmant for the recognithon of calibration cortilicales

Glossary:

TSL lissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
M 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 Rata (SAR) in the Human Head from Wiraless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62209-1, "Procedure o 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 Decumentation:
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 cerificate. All figures staled in the certificate are valid at the frequency indicated.

= Antenna Parameters with TSL: The dipole is mounted with the spacer to position its leed
point exactly below the cenler marking of the flat 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
measurament at the SMA connector to the feed poinl. The Relurn Loss ensures low
reflected power. No uncertainty required.

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

= SAA 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
naminal SAR result.

Corfilicate Mo: D2450V2-734_May10 Pags 20l 9
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Measurement Conditions
DASY system configuration, as lar as not given on pago 1.
DASY Version DASYS V5.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phaniom V4.9
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The lollowing parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 382 1.80 mho'm
Measured Head TSL parameters (220202 °C W0+6E% 1,76 mhoim £ 6 %
Head TSL temperature during lest (215 =0.2)"C - -
SAR result with Head TSL
SAR averaged over 1. cm® (1 g) of Hend TSL Condition
SAR measwred 250 mW input power 128mW /g
SAR nommalized narmalized to 1W S1.2mW/g
SAR for nominal Head TSL paramaters natmallzed b 1W 51.7 mW /g = 17.0 % (k=2)
SAR averaged over 10 em” (10 g} of Head TSL candition
SAR measured 250 mW input power 603mW /g
SAR normalized normalized to 1TW 241 mW /g
SAR for nominal Head TSL parametars normalized to 1W 24.2 mW g £ 16.5 % (k=2)

Cortilicabe Mo: D2450V2-T34_May10
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Body TSL parameters
The fellowing parameters and calculations were applied,
Temperature Parmittivity Conductivity
Hominal Body TSL paramelars 22.0°C 527 1.85 mha/m
Measured Body TSL parameters (220 £02)C 51626% 1.97 mho/m + 6 %
Body TSL temperature during test (21.8+02)'C e e
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 250 mW inpul power 134 mW /g
SAR nommalized nesmalized to 1W 536mW /g
SAR for nominal Body TSL paramaters nodmalized o 1W 53.5 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power BITmW /g
SAR nomalized nomalized to TW 252mWig

SAR for nominal Body TSL paramatars

nommalized o 1W

252 mW [ g = 16.5 % (k=2)

Carlificate No: D2450V2-734_May10
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Appendix
Antenna Parameters with Head TSL
Impadance, transiomed (o leed polnt 5386+32/0
Return Loss - 26.4 dB
Antenna Parameters with Body TSL
Impedance, transiomed 1o fead point 4086+ 4400
Return Loss -E7.1 dB
General Antenna Parameters and Design
| Esectrical Delay (one direction) | 1.153 ns

Afler long term use with 100W rediated power, only a slight warming of the dipole near tha leedpeint can be measured.

The dipole is made of standard semirigld coaxial cable. The center conductor of tha feeding line ks directly connactad to the
sacond amm of the dipole. The antenna is thesefore shost-circuited for DC-signals,

Mo excessive force must be applied to the dipole arms, because they might band or the soldared connections near the
feadpoint may be damaged,

Additional EUT Data
Manufactured by SPEAG
Manulaciured on May 07, 2003

Confificate No: D245002-734_ May10 Pago 5ol 9



DASY5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:734

Report File No. : F690501/RF-SAR001930
Date of Issue : 2011-04-21

Page :

Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1

Medium: HSL. UL BB

164 /167

Date/Time: 25.05.2010 14:48:31

Mediom parameters used: £ = 2450 MHz: o = 1.76 mho/m; & = 39; p = 1000 kg/m®

Phantom section; Flm Section

Measurement Stondard: DASYS (IEEE/NEC/ANSI C63,19-2007)

DASYS Configuration:

= Probe: ES3DV3A - SN3205; ConvFi4.53, 4.53, 4.53); Calibrated: 30.04.2010

«  Sensor-Surface: 3mum (Mechanical Surface Detection)

+ Eleetronics: DAEA Sn601; Colibrated: 02.03.2010

»  Phantom: Flat Phontom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001
«  Measurement SW: DASYS, V5.2 Build 162; SEMCAD X Version 14.0 Build 61

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 = 101.2 Vim; Power Drift = 0,030 dB
Peak SAR (extrapolated) = 26.1 Wikg

SAR( g) = 12,5 mW/g; SAR(10 g) = 6.03 mW/g
Maximum value of SAR (measured) = 16.7 mW/g

B

(0dB = 16.TmWig

Centificaln No: D2450v2-734_May10
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body

Date/Time: 27.05.2010 10:14:45
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:734

Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 131

Medium: MSL U1 BB

Medium parameters used: f= 2450 MHz; o = 1.97 mho/m; & = 53.6; p = 1000 kg/m®
Phantom section: Flat Section

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

DASYS Configuration:
= Probe: ES3IDVI - SN3205; ConvFi4.31, 4.31, 4.31); Calibrated: 30,04.2010
+  Sensor-Surfpce: Imm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: (02.03.2010
»  Phantom: Flat Phantom 5.0 (back); Type: QDO0OPS0AA; Serial: 1002
= Measurement SW: DASYS, V5.2 Build 162, SEMCAD X Version 14.0 Build &1

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 = 96.7 Vin; Power Drift = -0.030 dB

Peak SAR (extrapolated) = 27.3 Wikg

SAR(L g = 134 mW/g; SAR(IO g) = 6.31 mWig

Maximum value of SAR (measured) = 17.4 mWig

4

AFE

0dB = 17.4mW/g

Cartilicate No: D2450V2-734_May10 Page Bod 9
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Impedance Measurement Plot for Body TSL

EHIl 1t 4 U F3

rwr'“‘"\,__

He4LTES e 44102 0 B6A'Y pH

I Hmy 2000 OB:22:07
& S0, D D00 K

|

i
|
.

27089 d8 2 ASA000 (40 HHE

|
|
- —

|
?E“‘
.
I

START 7 250,000 000 iz

Jod
N

!
|
|
i

TOF 7 BOM000 BAD Hiz

F690501/RF-SAR001930
2011-04-21
167 /167

Cortificate No: D2450V2-734_May10

Page 9ol 9





