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Calinraiion procediice(s)

i Calibr_a_t'igﬁ'dgt_e_a:' :

.wh:ch reallze lhe phys:cal umts of rneasuremems (S])
_canfsdence probablhly dre given’ on 1he fﬂlowmg pages and are pan 0! the ceri]hcale
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Cahbratron Laboratory of
Schmid & Partner - -

Engineering AG .~
_Zeughauss_lr_asse 43_. 'B___DEJ_4 Zi_J_I’iC_h; _S_v,rilz_e_rland )

g Schwelzerlscher Kalabrlerdlensl
__Serwce 4U|s.;e d' e!aionnage ERAET
_ C Serwzlo svnzzero di. t'araiura -

8 -.Swlss Cat:braimn Serwce SRR

Accredned by the Swlss Acaredllallca Ser\nce (":AS) - e S e _ SR Accredltation No SCS 108 i
_The Swiss Accreditation Serwce is one af the s;gnaiorres lo the EA 2 T A L e fie :
‘ Mu!lllaleral Agreemem tor the recognilaon of cahbratlon cerhflcate., o

| Glossary

TSL O tsse S’m“'a“ng liouid Do e D
ConvF - _ o sensmwty in TSL/ NOF%M x y z S i
CON/A 5 “not epphcable ornot meas' f i

' "'Cahbranon is Performed According to the Followmg Standards . . _
o a) !EEE Std 1528-2003, IEEE Recommended Practice for: Determmnng the_:_Peak Spa

. Averaged Specific Absorption Rate (SAR) in the Human Head from W:reless _
.. Communications Devices: Measurement Techniques”; December2003 :
~.-b) IEC 62209-1, "Procedure io_measure_the___Specrfrc Absorption Rate (SAR) f for han_ - el

SN _;.-3.de\nces use

gy .-'Federal Commumcat:ons Comm:ssnon Office_of En neerrng &Technol y (FCCOET), =
Ot "Evaluatlng'Complzance with FCC Gui 3 an E ! dtofrequency

S Fields; Additional informailon_for:EvaIuatlng Comphance"of Mobile: and-

- :-'f'_Portab!e Devuces with. FCC L!mitS for: Human Exposure to: adaofrequency Emass:ons’-’ St

3-"’Supplement-C (Edmonem 01) Bl L

e .Eiecmcai Delay One way deiay be____
'_:'_'-'No uncertalnty requ|red 2 .

o "_'a SAR measured SAR measured at the stated amenna mput power _ D
o e ".SAF? normahzed SAR as measured normallzed to an mput power of1 W at the antenna o
_-_-_:_-'_connector e T e e A R T
e . SAR for nomrna! TSL parameters The measu red TSL parameters are used to calcuiate the e
' -'nomlnal SAR result S R ) e _

Certiicate No: D§35V2-4d126 Novil ~ -~ Page2oig =~




Measurement Conditions

| DASY Versron

DASY system confrgurahon as far as not glven 0 paqe 1.

DASYS

Extrapolairon

Advanced Extrapolation

VERB2

Phantom -

‘Modular Fiat Phantom

Drstance Drpole Center TSL

15mm

Zoom Scan Fresolutlon .

Cdx, dy, dz =5 mm

‘with Spaeer

_ Frequency e

_-Head TSL parameiers

The fo!iowung paramelers and caicuEallons were applred

BB MHzEIMHz

Temperature :

;Permrmvrty

.Conduectivity .

[ Nominat Head TSL parameters _

1 200°C

‘415 | 0.0 mhom

Meastired Head TSL parameters

{220+02)°C | 41.4%6%

0.90 mhom +6%

n Head TSL temperature change ciurmg tesi

5 < O.,_5_. T

B '-_jSAR result w’ath Head TSL

':'SAR averaged over 1 cm (1 g} ot Head TSL

" Condiion

o 'SAR measures

'1'250 mw :npui power- o

.SAFI for nom:nal Head TSL parameters

‘g, 40 mw Ig :17 0 o(k_2)

.SAH measured ;

:_' _SAH averaged over 10 cm ':(10 g) of Head TSL :

Rk AR for nominal HeadTSi.-parameters

o ':Body TSL parameters

BB MW /G 165 % (ke2)

o o The followmg parameters and caicu[a%aons were appired

Temperalure

' Conductivity . -

. '::N'o'mm'arsaey'Ts'r,- pa;améa;s e

£ 'Permittivity

v e

e Measured Body_TSL parameters RN

{22.0%0.2) °C

B33%6%

| 0.99 mhofm %6 %

-.SAR result w:th Body TSL

Body TSI_ te_ perature_ change duringtest e

<05 |

' ":Cbrldi!io'n'

: ;SAH measured

| .ZSAR averaged over1 om® (1 g) of Body TSL

Co24amW/g

- '3_.SAFI for nomma! Budy TSL parameters

: ﬁ- _-normallzedio_-ﬂw :

954 mW /g s17.0 % (ke2)

i ;SAR averaged over 10 cm (‘!0 g) of Body TSL

“condition ...

“':::SAR measured

250 mW input power

T _m_W’__/"g_'_ T

" |'SAR 1or nominal Body TSL pararneters

“normalized to W | - 6.29 mW/g £16.5 % (k=2)
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Appendix

'Antenna_Paranje_'ters w_ifh Head TSL

Ernpedance, tfan_s!o_rrn_ecl_tq feed po_t"r_\i_' E B E 52.20-24jQ
Returiloss . . © o o000 _ SRR -30.0d8

_ An.tienn'a 'Parjalﬁetefs__With 'B'_o'_'dy TS_L:_

impedance transformed to feed pomt BRSNS e 4T B0 440

'_'General Antenna Parameters and Desngn

EleclrlcaE Deiay (one dwechon) SRR 1396 ns ;

B _ After fong ierm use w:th 100W'radlaied power oniy a shghi warmlng of the drpole near the feedpomt can be measured

- "-jsecond arm'oi the dlpoie The antenna IS 1herefore shorl-cwcutted for DC S|gnals

. 1" No excessive force musl be app
L feedpo:nt may be damaged

10 1he dnpole arms, because they mlght bend or the soldered connectlons near 1he '

- --'{Additionéi ’éUT*D'éié-_f o

June 29 2010

Manufactured by

-ZManufaclured R
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DASY5 Validation Report for Head TSL

| e Date: 07.11.201
Test Labma{nw bPL \(J, Zumh 'i\xluenlmul _ _ | o
DUT: !)lpolL 835 MHL' l&pL 1)839\ ,berlal I)S%‘“’ SNt_ddi_lﬁ :

CQmmummlmn S\Alnm LW E*ru;u:.nu) 8% MH? _ - ' ' : S
Medium parameters used: = hﬁ MHJ & = () 9 mhn/m £ = - 4].4; p = i{)!)ﬂ L-Jm s

Phdm()m section: Flat %Lclmn .
: I\flulsuremenl bmnd.trd D !\QYS HEEF/JLC/ANSI C(ﬂ 19~7()()7}

| l)ASYS" Conﬁouraimn _ R _
e 'Pmbe ES’%DV% SN%’?()i, Convl”(f) 07 ﬁ (}7 6()7) C.tfibldlLd j9 ()4 7()]] -
‘o .:_-'.SLHQOI‘—SUI'LN’.(:‘ 3[11:11(1\/1:.0]1‘111&& Surl’ac; Detu,lmn) |

:é:i'-':E]eclronm' DAE4 Snb()] Cahbrdied 04, 07. j011 '_-_;_[j S

' '."_.;":'_“Z-Phanlon .FE.:u Phanwm-l 91,. Typ' "' QD{)UUP49AA, Serml ]0()1

SR i"-DASY (48”), SEMCAD X 14

4. 5(3634) i

15mm/7 m Sean (7x77)/Cube 0:

Certificate No; DB35V2-40126_Novit ' . . Page5o(8




~ Impedance Measurement Plot for Head TSL

P How 011 %

TERATH T

AT g2y B ofe

U opel

iy

AR

V960 dB - 935,680 808 tHz

LG CH2 T84

66 Boa 1
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DASYS5 Validation Report for Body TSL

Iu,l Ltthumloz\ SI’I~AG /urlch, S\\Jliul:md _
I)UT Dlpl)lL b% MH:', vae DS%QV S(‘i‘idl D833\" .SI\ 4(1126

_ Cmnmumummx Syslun C\’\’ I“requencx 8% MHJ L :
- Mediom de‘dillLELI& used; = = 835 MH;,, n = (} 99 mho/m er = 5% '% p = l(}()() lmlm
Phantom section: Flat Section - .

: Mt,dsuruncm bldﬂdd!d DASY (II:I I:IILC/ANM (’6’% ]L) 7()()7}

T L\SY'U Con 1011rdl10n

e .' __’thr: ]:S’%DV?_ QN?”U‘) Conv["tﬁ O?., () [J?., () {}7), thhmlﬁd 7() ()4 ”()]E

o _-.‘S mor S‘urf ce: ?mm {Mulmama} Susiau: Delemom

. }“gggg_‘ir(_inéc:‘ DAE4 Sn()()l thbmlud 04072011

Phantom Fldi I’hamom-lgl,,iype QD(H)()Psl‘)AA Serui ]{)()l

“Date: 07112011

'. Certificate No: D835V2.~4d126n,N0v1-_.1.- - SR P_age?ol_a SRR




Impedance Measurement Plot for Body TSL

T Hov 2011  10:84:23

RS WM -

1d8 . BISRR0 BA0 HHE

BT0P 14 0.0a8 08 Wiz
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Caiibration Laboratory of
Schinid & Parngr
Enginzering Ag

Zeuphausatranse 43, gopy Zutich, Swilrerling

S SC???“:“L?_E!C:ﬁ.‘u;hL_’!I Katibrivedipnuy
il c Service suigse d'#talonpagg
T Seryizin SViZEerD o tarnigry
=3 Swius Calibeafjpg Servich

Arcsetited by tha o Hation Servi: (SAS) R : o Accre:ﬁ-‘t%tienﬂa" SCS 108
‘Tha s_'.'.rissAcc_red_ila_!ins:_St_:r_vkx; i &ie of the signatories lothe Ea - S R '_

eultilaters) Agreemens for the réc-ogﬁf;-;;m_; 5 eabibriion certitipriag

Glossary: L e
S oTse - tissue simulating liguig o
CConvE sensitivity in TSL ¢ NORM xyz
NA o 'ngi_appfﬁcabé_e-o'rnot.'measur_eﬁ_ :

Calibration js Performed According to:_fh'é'_f?blilbk%;ijr_ig.'.S_fa:nda.rds: o

 #) IEEE SId 1528-2003, ‘IEEE Recommended Practios for Delermining the Peak Spatial-

o _rA?‘erag_e@{_fsné_bifi@f*f\b'scﬁm?_i'i?.ﬁﬁaié'{_\_‘e‘ﬁﬂ)__‘Fn_iihe_ Human Head from Wireless .
. .Communications Devices: Measlrement Techniques”, December 2003

b IEC 62200-1, “Procedure to measure the Specific Absorption Rale (SAR) for hand-helg
. devices used in close proximity 1o the ear (frequency range of 300 MHz 168 GHz)”, -~

~ ©) Federal Gommunications Commission Office of Enginesring & Technology (FCC QET), -
- *Evaiuating Compliance pulht FCC Guidelines for Human Exposure to Radiofrequency

__A_d_d;zi.c_iaa_n..t:q::h;rﬁenfaﬁhn;s Ay

@) DASYA/5 System Handbook
- * Measurement Conditons: Funier details ars available from the Validation Report at the énd -

- ofthe catcate. Al igures siates n ine corfate re v althe frequency indicated.

s Antenna Parameters with TSL: The dipole is mounted with the spacer fo position ts feed

~_point exactly béfbw-tﬁ%a_c-én't:e'r.'marki’i’?g'.ﬁ"ﬁie _ff?"g.'zphaﬁ.k?m-.5":9“':{?‘?"3.--;Wﬂﬁf?hé anms orfented
parailetiothebodyaxls S qe
> Fead Point Impedance and Return Loss: These pg’_ra'f:ﬁe'te:_rs_'-aré-;’n_jz’a’és’i_;_i:éc{ with the dipole

positioned under the liquid filled pha_r'ittiﬁmp-:'The{iﬁipe'danc_é'sta_fetf:.iSjiifah_s'fﬁnﬂ_e'd.ﬁ'f'fﬁfﬁ-iﬁ.é-. e

reftected p'ow‘er..:N_c_':_-pn'r;gr_ta’ij_ri_iy'_réqui'_r_t_ed_,:_i'- S

- measurement al the SMA conneclor fo e feed point. The Retum Loss ensures low

> Electrical Dé!a}k.*.One-wa_y__'d:eia'jx_ b_afthéé_r_{ihé.SMA'gdfi_n_ecttrr_'é(gd_th_é antenna feed poini,

-~ No uncertainty requireg, R o
* SAR measured: SAR measured at the staled antenna input power,

e .-Sf;é.f?.nbr}fr}ail'z:ad;-_S__AH:a's_-'mé__'s,:aéftir:e&.':h'o_h__ﬁéfized_ to an input power of 1 w attheantenna

- connector, L e SRR
. SAR for nominal TSL parameters; The measured TSL parameters are used to calculate the
nominal SAR fesy. - T TR PHIRIEISNS A6 ised I T

c:enszimm_p:p:ba’gaﬂv_:é«sd_ws,;&;?mi' B . Pagenolg .




Measuremeni Conditions . R
DA‘%Y Syslen o 1frju'anc- 85 AE not ¢ Ve AN Pans 3,

DASY\.’elsran L o obasys T oy

x:xzrapolahou P I - Advanci Extrapeiation.

T

IFhaninm . o | Mecular Fiar FhB{iiO?;‘I S T 7
'f

!

Dislanca Dxpnfe Cen:e-r TSL B - B T R - witlzl'S{J. rer

: Zoo_mSc_m Resolution . ERRERR dy, 02 =& iy
!f;equ_enty' ER SRR B --aﬁgrj»-z:)aé.ﬁmls1M_1--|z

o Head TSL parameters
i Fhe !c,ur:nwnr; pamme[nr., aﬂﬁ! ca !t,.ﬂalun-' were appﬁeﬂ

IR : LR S ?empersmre. ! _-_Pen'n]_t_t'iﬁi_.!y_. ! Conductivity |
_Nowrnfnnl Head TSL. parameters ] R Lezoe a0 -1',';1«".‘srﬁi‘1efr:ri'_
Measured Head TSL parﬂmetem SRNRIEES i :"-:122-'01_:0.2.3'“13. .-_":'-:.:Qﬁ £ 6% "j 1"1.43 l_'r'_lh:ﬂr"fi_‘a-a'.ﬁ:":‘é_'
'_ Head TSL mmperaiura changa duﬁng lesl s T Sl o

- "SAH resu[t w:th Head TSL

.""FSAH auemged ovem om’ (1 g) of Head TSL g "'ﬁbhﬂ}ﬁoh'_ L S R L hj
. BAR xmeavured iy il "‘5‘3 MW input power 10 ?QGMW fgii l
':-IL_SAFI fwm}mmal He’*ﬁ' TSL parame!er" S m;a!é’zed l;:_:'_f_l'éf ..1-'-4(')_;6.'.1_1"_1.129':217:'_-9. %'(k:'z_)’_.'-- _[

'.rEAH averaged ovcrw er’ {10 g) of Head TSL:"'_ o I R
1 5AR men sured L S 2B mwW. fﬁpﬁi';jo'wér'" _' 536mwrg.
-LQAH feir no;nmai Hena "ISL parameter o oo !ade o 1w o2 mw fg i 16.5 e (kzz)

_ 'jBody TSL paramaﬂers . S
' The foi owmg naramele-rs antﬂ c%lam}n 'aar@ appliea

Temperature 1 Permitivity ] - '._".Condu'caii-'i'tyr""

et Nomln___'_'_'Body_ paramaters ER L PeoC CoBad o 2 mhoim
M@@eumd BodyTSL paramemls e _122.0___. 0.5 ';C._ | sd2apey 50 mhm‘m 1 6 %

. :SAR rasuit w;th Body TSL

_ 'SAH aueraged over 1 ey’ {1 g) of Eody TSLo 1 Condition . e S
o] 8aR, meagured . ERE -E;Sa_'mk?"iﬁ_;iﬁi':pdwge'_r_' BSEEE 106mW?Q
- ‘-‘-AR far nommai Body T“L paranwazr it :.-'ﬁrjér}ﬁaﬁféé& tbIw f "j41 d mW{g;-.. 17,0 % (k..2)

_SARaVemged uver 10um (10 g) ofﬂadyTSL conﬂmnn _ i _
I SAH medsied | Sl Qﬁa.ml"f:ihp@lhbwer R Y n_‘s\'_‘{'.fg_'
| saRTor nmmnar Bu:iy?SL paramaznrs e _.__ncrmgizz_e'd_té_'_rw._f? 2181/ g 4165 % (ke)

Cersficate No: LI900V2 5140 et Fagedols




Appendix

Antenna Parameters w;th Head TSL

. ey ff‘r'n.d !n f..l,a p{m‘ :
R_r;tum Lozs

B35+ 5Bi) _ _ I

Y it ' 'f

N i—.»_-«—..' b
5 .

- Antenna Parameters with Body TSL.

grfﬁq.mceyw 1ramm:meﬂo faad pon;' ERRE L 4B 161 AR —]

Jf SN

R";ﬁl’“LU"S o ) ; [ ~23§dB

' General Amenna Paramefers and Demgn

LE'E""”C"' D*‘las’ (ﬁne mrmmn) ' S ! RO -1'_"?9_5jr1'51'. IR _]

Alterlong tvrm u"e v; 17} 10{)W raﬂated power :m’y a t:;:li:gﬁ armvn{J cf lhe dlmle nr:ar ths_ﬁfg_;ﬁ;cipglfm' Car:_!ia measuréd :

: ; c_ﬂn!w cenmc!or o the feo ing e i3
'-nmantewa Is tf_mrpio,rasﬁo-rf—m uited for DE- s;gnaia L i -
apphsaﬂ 1o me_ _pete ams, twca FER !hsy m~gl~z bemi czr ihe uof{femd conrmcﬂmu n_ea_r -l_i]e .

- The drpolf_s 5 mde Oa‘ L”t:;n‘:i.’:nrrj .femmguf_
. %mrad aem o

"ﬁy eannecteu‘ m Ulf.‘. B

' : Addltlonal EUT Data

: SPEAG B
M izor

Manufar:*med by
Manufecturad on S
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DASYS Validation Report for Head TSL
| = Daie: 26,409,201 )
Tesi [ .ah.u.:hag\ SPE, \t: /’u:. 5& Suztzu}qul |

DT i‘)jpnlv 19010 ’\JHJ' I\pc. T)I‘)Uﬂ‘: ” ‘nrmi - DIS0GV2 . ‘:a\ '\dhﬂ

Lummummr Hig) Sn[em C \’» quuvm\ JU;)zJ MH; : _ :
Mediwm ; pmnulrm" sed: £ = 1000 MH;’ o= i 41 uﬂu;’m a,, =39 fs = il ) kgine
Phantom section: Flar Section o :
\chﬁun,illtﬂl r&lu!llidﬁ.i 0. ’\%Y‘? lIFI L/IF( ’iNSJUn i‘} ”UU?;r -

) ‘-U:)& 520 nnu"ul.slmn

. I’rnhL l%‘i)\% “s?\? U‘) (:JH\’FHU 1,3 l)i ‘HJH L&l hi\s!bd "HH ’}H
- Smsm Su:f.m ‘!ml‘llﬂ'h.di.lmuﬁ .':-urme Duammj

a _'hkumnm 3)AL4 Snﬁm (dhbhz[t’d l‘HU? "()ji

. -_thnlnm H&! I’h. mumﬁm imm) 'va; Ql}uuuwm,« Su’m! mm
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impedance Measurement Plot for Head TSL
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Impedance Measurement Plot for Body TSL
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Calibration. procedure(s)

Calibration date:

This calibralion certificate documenits the traceability to nationat standards, which realize the physicat units of measurements (51).
‘The measurements and the uncerlainties with confidence probability are given on the following pages and are part of the cerificate.

All calibrations have been conducied in the closed Iaboralory facility: environment temperature {22 £ 3)°C and humidity < 7056,

Calibration Equipment used (MATE crifical for calibration]

Primary Slandards 1D Cal Date (Cerlificate No.) Scheduled Calibration

Power meler E4419B GB41293874 31-Mar-11 {(No. 217-01372) Apr-12

Power sensor E4412A MY41498087 31-Mar-11 (No. 217-01372) Apr-12

Reference 3 dB Altenuator SN: 85054 (3c) 29-Mar-11 {Nop. 217-01369) Apr-12

Reference 20 dB Allenuator SN: 55086 (20b) 28-Mar-11 (No. 217-01367) Apr-12

Relersnce 30 dB Altenualor SN: $5129 (30b) 29-Mar-11 (No. 217-01370) Apr-12

Reference Probe ES3DV2 SN: 3013 20-Dac-10 {No. ES3-3013_Dec10) Dec-11

DAE4 SN; 654 ) 3-May-11 (No. DAE4-654_May11) May-12

Secondary Slandards 1D ] Check Dale {in house} Scheduled Check

RF generator HP 8648C US3642001700 4-Aug-99 (in house check Oct-08) In house check: Oct-11

Nelwork Analyzer HP? 8753E US37380585 18-Oct-01 (in house check Oct-10) In house check: QOct-11
F

Calibrated by:

Approved by;

Issuad: September 28, 2011

This calibration certificale shalf nol be reproduced except in full without writien approval of the laboratory.
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Glossary:

TSL tissue simulaling fiquid

NORMx,y,z sensilivity in free space

ConvF sensitivily in TSL / NORMx,y,z

DCP diode compression point

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

A B, C modulation dependent linearization parameters

Polarization ¢ u rolation around probe axis

Polarization § 3 rotation around an axis that is in the plane normal lo probe axis (at measurement center),

i.e., 8 = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a}

b)

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

{EC 62209-1, “Pracedure 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:

NORMSx.y,z: Assessed for E-field polarization 9 = 0 {f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMX,y,z does not affect the E2-field
uncertainty inside TSL (see below ConvF),

NORM(f)x,y,z = NORMx,y,z * frequency_response (see Frequency Response Chart). This finearization is
impfemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

DCPx,y,z: BCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

PAR: PAR is the Peak to Average Ratio that is riot calibrated but determined based on the signai
characteristics

Ax,y.z; Bx,y,z; Cx,y,z, VRx,y,Z: A, B, C are numerical linearization 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 Pararneters: Assessed in flal 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, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncerlainty corresponds to that given for ConvF, A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

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

Sensor Offset: The sensor ofiset corresponds to the offset of virtual measurement center from the probe: tip
(on probe axis). No tolerance required.

Certificale No: ES53-3168_Sep11 Page 2 of 11



ES30V3 - SN:3168 Seplember 27, 2011

Manufactured: October 3, 2007
Calibrated: September 27, 2011

Calibrated for DASY/EASY Systems

{Nole: non-compatible with DASY2 system!)
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ES3IDV3- SN:3168

Basic Calibration Parameters

September 27, 2011

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3168

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (pVAVim)3" 1.05 1.22 1.04 +10.1 %
DCP (mV)® 93.6 95.6 90.6
Modulation Calibration Parameters
uio Communication Systern Name PAR A B c VR Unc®
dB dB dB mv (k=2)
10000 CW 000 | X | o000 0.00 1.00 | 135.8 | 23.0%
Y 0.00 0.00 1.00 110.3
z 0.00 0.00 1.00 134.6

The reported uncertainty of measurement is stated as the s
multiplied by the coverage factor k=2, which for a normal di
probability of approximately 95%.

tandard uncertainty of measurement
stribution corresponds to a coverage

field value.

* The unceniainties of NormiX,Y,Z do not affect the E-fisld uncertainty inside TSL {ses Pages 5 and 6).
® Numerical linearizalion parameler: uncertainty not required.
Uncertainty is determined using the max. devialion from linear res

ponse applying rectangular distribution and is expressed for the square of the

Certificate No: ES3-3166_Sepi1

Page 4 of 11




ES3DV3- SN:3168 Septemnber 27, 2011

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3168

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.

F(MHZ)® | Permittivity" (sim)" ConvF X | ConvFY | ConvFZ | Alpha | (mm) (k=2)
835 41.5 0.90 607 6.07 6.07 0.80 1.24 +£12.0 %
900 41.5 0.97 6.03 | 603 6.03 0.80 1.00 +12.0 %
1750 40.1 1.37 535 | 535 5.35 0.80 1.22 +12.0%
1900 40.0 1.40 5.10 5.10 5.10 0.80 1.21 +120%
2000 40.0 1.40 5.06 5.06 5.06 0.80 1.19 +12.0%
2450 39.2 1.80 4.40 4.40 4.40 075 | 1.27 +12.0%

% Fraquency validity of + 100 MHz anly applies for DASY v4.4 and higher {see Page 2, else il is resiricted 1o + 50 MHz. The unceriainty is the RSS
of the ConvF uncertainly at calibration frequency and the uncerainty for the indicated fraquency band.

F At frequencies below 3 GHz, the vatidity of tissue paramelers (s and &) can be relaxed 0 % 10% if liquid compensation formula is applied o
measured SAR values. At frequencles above 3 GHz, the validity of lissue parameters {e and o) is restricied 10 + 5%. The uncerainty is the RSS of
the ConvF unceriainty for indicaled largel issue parameters.

Cerlilicate No: ES3-3168_Sep11 Page 5 of 11



ES3DV3- SN:3168 September 27, 2011

DASY/EASY - Parameters of Probe: ES3DV3- SN:3168

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity : Depth Unct.

f{MHz)® | Permittivity" (simyf ConvF X | ConvFY | ConvFZ | Alpha | (mm) | (k=2)
835 55.2 0.97 6.11 6.11 6.11 0.80 1.00 | £12.0%
900 55.0 1.05 6.02 6.02 6.02 0.80 1.00 £12.0 %
1750 53.4 1.49 4.79 4.79 4,79 0.80 1.27 £12.0%
_1900 53.3 1.52 4.61 461 | 4.6 0.73 1.36 +12.0%
2000 53.3 1.52 4.66 4.66 4.66 076 | 1.33 £12.0%
2450 52.7 195 4.19 4.19 4.19 0.80 1.00 +12.0 %

© Frequency vatidity of + 100 MHz cnly epplies for DASY v4.4 and higher {see Page 2), else it is restricted lo ¢ 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for ihe indicaled frequency band.

F At frequencies below 3 GHz, the validity of tissue parameters {¢ and o) can be relaxed 1o £ 10% if fiquid compensation formula s applied lo
measured SAR values. At [requencies above 3 GHz, the validily of lissue paramelers (¢ and o) Is reslricled 1o + 5%. The uncertainty is the RSS of
the ConvF uncerainty for indicaled larget {issue parameters.

Certificate No: ES3-3168_Sept1 Page 6 of 11



ES3DV3- SN:3168

1.5

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

Sepilember 27, 2011
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Uncertainty of Frequency Response of E-field: + 6.3% (k=2)
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ES3DV3- SN:3168 Sepiember 27, 2011

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2}
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ES3DV3- SN:3168

10°%

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

104 o
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1074

September 27, 2011
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Uncertainty of Linearity Assessment: * 0.6% (k=2)
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ES3DV3- SN:3168 September 27, 2011

Conversion Factor Assessment

f= 835 MMz WGLS R (H_convF) f=2450 MHz WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)
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ES3DV3- SN:3168

September 27, 2011

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3168

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) Not applicable
Mechanical Surface Delection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Biameter 4 mm
Probe Tip lo Sensor X Calibration Paint 2mm
Probe Tip to Sensor Y Calibration Point 2mm
Probe Tip to Sensor Z Calibration Point Z2mm
Recommended Measurement Distance from Surface 3 mm
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