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5 Schweizerischer Kaliorordienst

E Sarvice slissa datslennags
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Ariredited by be Swiss Avcredilabon Service (345 Accradiation Me: SCS 108
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Glossary:

TSl tisgue srmitating lguid

MORM v sensitivity in ree space

Conyl sansitivity in TSL  WNORM vz

Qck dicede compression poind

CF crest factor (1iduty_cycle) of the RF signal

A B C motation dependent InRAMZANCH pRrAmeiers

Palarization o i rotation around probe axis

Palarizalion & 3 rolaton arcund an axis Fal s in ke plane normal o probe axis {8t messurement center),

.2, 4= 0= normal 1o probe axis

Calibration is Performed According to the Following Standards:;

a) |EEE 5td 1528-2003, "IEEE Recommended Practice for Determining the Pask Spatial-Averged Specific
Absorption Ral: (SAR R me Huaman Head from Wirglas: Communications Devicas: Measurameant
Techniques', Decembxar 2003

B IEC B2209-1, "Procedure o measure the Specilic Abssrplion Rate (SAR) for hand-hels devices used in closs
proximity ta ihe aar (frequency rangs of 300 MHZ & 3 GHz)", February 2005

Mathu:is Applied and Interpretation of Parameters:

MO, v 20 Assessed Tor E-Nield polacsation & = 000 < 300 MHz n TEM-call; 1 = 1300 MHz- R22 wavequice)
WNORMy, 2 are only intermediate values, i ¢ the uncertainties of NORM:xy z does not effect the E>-fisld
uneartainty nside TSL (seo badow ComeE)

o NORM{x vz = NORMz p 2 * frequency_response [ses Fraquenoy Respanse Charl), This inearization is
impiemarded in DASY 4 software varsions later than 4.2 The unceriainty of the frequency respense is included
11 the stated uncerainty of ConvF.

o OCPg v 2 DCP are numerlcal linearization paremele s assessed basad on the data of power awesp wih CW
signal [ne uncarainty required). DCP goes not depend on lregquency nor media

o A ez Bxyz Cuyz VR yz A d Care numencal imearzatan parameters assesasd Dased on (he dala af
ponlr sweeap for specifc modwlation signal. The paremeters do not depend on frequency nar media, VR is 1o
maximurm calibrabion range axpressed in RMS voliaps across the diods

«  ConvE and Bourdary Effect Parameaters Assessed In Mal phanlom usirg E-Reld {or Temperature Transfer
Standard-for £ < 800 MHz} ard meide waveguide usirg anabyiical feld deiributions based oo power
measwrements for > 800 MHz. The same setups are usad for aasesament of the paramelers applied for
boundary compansation (alpha, depth) of which bypecal uncerainty valies ae glven. Thesw paramaters are
uzed in DASY4 software to improve probe accuracy close 1o the houndary, The sensitivity in TSL comesponds
to MORM:, v,z * ConvF whereby the uncaraimy coresponds 10 thas given for ComdE. A frequency dependant
ComieF i used in DASY version 4.4 and higher which allows extenaing the validity from £ 50 MHz 1 2 100
MHz.

o Sphencal isaropy (A0 deviabion i isotmey) n a fiekd of low gradients realized using a flat phartom
exposed by a palch anteana

»  Sansar Offser The sensor affset corresponds (o the offsel of virleal measuremant centsr from the probe tip
{on probe x|, Mo tolerance required

Cerblicae Na: EX3-3843 Jan11 Pega 2af 11
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EX30V4 5N:3643 January 24, 2011

Probe EX3DV4

SN:3643

Manufactured: January 8, 2008
Last calibrated: January 26, 2010
Recalibrated January 24, 2011

Calibrated for DASY/EASY Systems

[Mole. ron-cormpatibls with DAEYZ systam !

Lammcate NG EXE-36543 Jan1 Fape 3 al 11
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EX3IDV4 SM:3643 January 24, 2011

DASY/EASY - Parameters of Probe: EX3DV4 SN:3643

Basic Calibration Parameters

{Sensor X | SensorY | SansorZlnc (k=d)
Nq_rn1_[_||_*{,fig.'m]7f‘ 039 042 D46 | 104%
CEP fmy) 96 6 854 5.0

Modulation Calibration Parameters

UiD Communication System MName PAR A B C YR Unef
dB dBuV mv [h=2)
10300 oW LR L] K f.oa 0.0 100 1248 | 224%
Y f.0a 0.00 1.00) 1288
Z 0.00 0,00 1.00] 1453

The reporad uncertainty of maasuremeant is stated as the standard uncertamly of measuremeant mulliplied
by tha coverage factor k=2, which for & normal distibution coresponds Lo a coverage probability of
approximately 95%,

® Tha ungarian e of NenpX Y F da st sffec] #ha S-hold unooraenly insde TEL {soz Poges 5and E)
B Muinmiiizs bismaiidsilan gieb s b s el i Pl i

g LincaraiTy 18 aelanrinsd uzing the masmum desiaton Fom inear response apphtg recsanguls: dsinboion ont = expressed e (he souars of the (el value

Cediflesss Mo EX3-3623 Jgnt Hagse & of 11
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Report No.; DRTFCC1106-0245

FCC ID; BEJE730

Date of issue: Jun.29.2011

EX30V4 SN:3643

DASY/EASY - Parameters of Probe: EX3DV4 SN:3643

Calibration Parameter Determined in Head Tissue Simulating Media

January 24, 2011

I [WHz] Valldity [MHzI" Parmittivity Condietivity ConvF X CoawF ¥ ConwF 2 Alpha Depth Une (k=2

450 G0t 100 43.53:5% UHY + 5% =N 588 G50 012 100 & 133%

B35 + 504 = 100 4158 £ 5% 080 57 B.56 K5 f R nEa 064 +11.0%

1750 50/ £ 100 40.1 & 5% T37 4 5% B.58 8.58 858 053 072 & 11.0%

1900 = 50/« 100 A0.0 L &% 1404 5% B.26 8.26 828 0664 072 =11 0%

2450 =50/ £ 100 302+ B | B0 = 5% 740 T.40 .40 0.52 077 =11.0%
The vaidiy of + TED MHz ooly Sppiss 19 TARY v d arif Highes [se= Page 2. The Lncerdarty i tha RES ef he Cond gnoerainly ot coitmban M srey

and twa wrcaainte M e indd cater fresguercy bard

Corbficedn Mo EX3-3643 Jeqt
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EX3DV4 SH:1643 January 24, 2011

DASY/EASY - Parameters of Probe: EX3DV4 SN:3643

Callbration Parameter Determined in Body Tissue Simulating Medla

t [WHz| Validintg [MHz1" Pormitivity Conductivity  ComvF X Canvk ¥ Convk £ Alphia Dapth Unc (k=7]
450 =50 /=100 i 004 3 5% oM 10.31 1031 005 108 +£13.3%
B3o + &0z 100 5.2 +5% Gaf 5% B.A7 .=y .87 .52 GTT £ 19.0%
1750 + 502100 5341 5% 148 1 5% T.48 744 T4B RO 065 +19.00
o0 £ B0 12100 33+ 6% 16264 714 719 rid D44 083 +11.00
2450 = 50 /=100 2T+ 54 105 5% T.03 T.03 i G5 074 & 11.0%
2600 + 504 = 100 52.5 + 5% 4961 5% 6.86 B.25 628 0. 28 1.07T 211 0%
3500 +50 12100 513 +5% 331 +5% 615 B.15 8.15 033 130 £130%
S0 a3k 100 AW £ 5% 5.0 + 5% 4.3 4,32 & 32 oas 1.90 £131%
5300 + 30+ 100 458 + 5% 542 + 5% 4.15 4,13 415 c.ab 190 £131%
5800 + 507+ 100 485 ¢ 5% ST 2 5% 372 372 372 (8] .90 £ 1315
L = 50 1 £ 100 402 + B G.00 = 5% 200 ag .86 Gl 180 21315
The uaiidiy ol o 100 MHz ony mpolies foy DASY widd and higher (sss Fage ) The oroerainty is the PS5 of the ConsF uncedarty atcabbraion troquancy

ard [he unzerianly o0 inm indicaled frequency band

Canilisals Mo EX3-3843 Jani? Paga B el 11
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EX3DV4 SH:3643 January 24, 2011

Frequency Response of E-Field
{TEM-Call:Hi110 EXX, Waveguide: R22)

= 1
8 12
»
£
E i Ty
E_ —
E 59
Y
E
% na
[= 3
&
1.6
a 50 1000 1800 2000 2300 a0
f [MHz]
—8— TEM ———
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2
Cadificabe Mot EX3-3843 __ani§ “apa T ef 11
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EX3DWV4 SN:3643 January 24, 2011

Receiving Pattern (¢), 3 = 0°

f= 600 MHz, TEM ifiT10EXX f = 1800 MHz, WG R22

T
—— U

e T3 W

240 300

[=
=]
=
b
]
=

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

Carttficate Ma- EX13847 jant Pags & of 11
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EX30V4 SN 3643 January 24, 2011

Dynamic Range f(SARzaq4)
{TEM cell, f =900 MHz}

E+06

1 E+05

1 EQd
=
&1 E102
3
=
g
g 1 EvO2
o
1LEH)
\ E+00
0,601 g0t 0.1 i 190
SAR [miMiem’]
- i % oo & = can L =7 oor
& ERA ]|
=
Pk
e
L0 h
0.00: ik 0.1 1 1L 160
BAR [||1I.I.I.'|,:|:|’]
Uncertainty af Linearity Assessmant: £ 0.8% (k=2)
Cerfificats Me. EX3-36843 Jan11 Page 9 ol 11
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EX3DV4 SN:3643

Conversion Factor Assessment
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. la R R e

Cerilicats No. EX3-3843 _.lan11

TRF-RF-303(03)100616

= 1750 MHz, WGELS RZZ (haad)

Deviation from Isotropy in HSL

Error (4§, 3], f = 900 MHz

a8
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a5 00 =
-
d
A ':'
ot o
o 1 E
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a f
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Uncerainty of Spherical lsotropy Assessmant: + 2E% (k=2
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Report No.: DRTFCC1106-0245

FCC ID: BEJE730

EX3DV4 SM:3643

Other Probe Parameters

Date of issue: Jun.29.2011

e ——

January 24, 2011

Sansor Arrangaimenl

Triarsguar

Conneclor Angle (7}

Mechanical Surface Detection Mods

Mot applicabla

znabled

Crptical Surfaco Dedection Mo desabled
Probse Overall Langls 33T mm
Probe Body I:I:me_'.:!r 18 mim
Il Length @ mum

Tip Diameater 2.5 mm|
Probe Tip o Sensor X Calibration Point 1 '!1—!
Probe Tip 1o Sensor ¥ Calibration Paini % i
Probsa Tip b Sensar £ Calibration Poent '-m
hl'-.‘:ecnrnrnez!:lec Massurement Distance from Surface 2 mm

Carificata Mo EX3-3642 Janid

TRF-RF-303(03)100616
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Calibration Laboratory of o
Schmid & Parner

Engineering AG
Zeughausstrasse 43 000 Zurich, Switzertand

5 Schwelzedisches Kalibrisrdeensl

E Sarvice guissse d'éalonrage
Sarvizlo svizzerd di Eralurs

8 Swiss Calibration Service

Accrediled by Ihe Swies Accrediafion Secice (SA5) Aceradiiation Mo, SCS 108
The Swilas Accreditaton Sarvice i ona af tha algnataries o the E&
Multilataral fgreamant tar the recogrition of callbiration cartificatas

Clien Digital EMC (Dymstac) Cerlificate No: DB3IEV2-464 Mari0
CALIBRATION CERTIFICATE

Dtysat D835V - EN: 464

Calizrahon pracedure]s] m c.ﬂL-l:IE-'u'?
Calibration procedure for dipoie validation kits

Caliwabion dabe: March 22, 2010

This calration cetdcale cozuments the raceabilty o rational ssandames, which realiza tha physizal unitz aof mazsaaments (S8
The measurements and the urcedairdizs with conficence protabiity ame gieen on te icliewing pages and are part ol the cetificale

All calibratons have been corduced n e closes) laboraiory facilay: anvimrmant Iemparatu (22 = 3070 500 hemiday < 705

Lalgrahon Equpman Lsand (MA 1E ortizal Far calibraton)

Thes calibradion cerlificete shall nob be reprodeced excopl in il sithoot wetdan approsat of tha lsbomsary,

.
¢

Pramary Brandards ([N 38l [lets (afiliceis Mo Soheduled Casbiration
Powar male: EPM-L424 GEITAROT [5-0cl-LE Mo, 217-01 0ag) Ot 18
Power seregr HP B4514A LIS3Faeavas EaE-0z1-02 Mo, 217-01098) e B i
Falapence 20 03 AtlenLalod SN 5085 (200! I1-Mae-G8 (Mo, 217-01028) Mar 10
Type-M migmalch combinglan Sh: S04 20 28387 I1-Age-00 (Mo, 217-01028) Mar1D
Ralefance Proba ES30WE SN 3205 IG-Jun-09 (Mo, EE3-3205_Jundd) dun=100
DAE4 Sh: &0 C2-Mer-10 Mo, DAES-E01_Mar10) Mar-11
Secondary Slandands ioe Checs Dale (in haosd' E«EI.I_:llﬂ!.h:‘d l;h-:u:k
Prower sarsar HP BAB1A LUV E-Au iy 1B 402 dim house chagi Ool-0E) In hawea chack: Cei-11
RF genaratcr R&E SMT-08 1 G085 A ALy 09 in hausa chack Ool-00] In housa chack: Dei-11
Wethvears dnalyzer HP 87E53E LFEaTAs05aE 54206 1E-Cit-01 {im house chazi Oc-06H) In b check: Det-10
Mama Furtisn Bignaturs
Cafbraled by Dimee Hav Laboraory Technician ..'\' i .
| L e

E 1\- w \-{__.-'L

Approvad by Katia Posovic Tachnical Manager A P

P e A

E

Igsuesd: Mach 22, 2010
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Calibration Laboratory of

E Schweizorischer Kalhibrigrdisnst
Schmid & Parner c Service suisse datalonnega
El‘lgil‘lEEr‘i ng AG Servizio swizeoro di teratura
Zeughausstrasse 43, B004 Zurich, Swilzsrland s Swiss Callbration Sarvice
Acranitad my e Swiss Ancradilation Sardea (S45) Aceraditation Mot SCS 108

The Swiss Accraditafion Sarvice is one of the ssgnatories to tha EA
Multitataral Agrarmant for tha racogninion of calibratian certificatos

Glossary:

TSL tissue simulating hgud

ConvF sensitivity In TSL / NORM =.y.2
A nol applicabla or nal measued

Calibration is Performed According to the Following Standards:

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

by |IEC B2209-1, "Procedurs to measure the Specific Absarption Rate (S48) for hand-held
devices usad in close proximity to the ear (frequency range of 300 MHz 1o 3 GHz)",
February 2005

¢) Federal Communications Commission Cffice of Engineering & Technology (FCC OET).
“Evaluating Complignce with FCC Guidelines for Human Exposure to Radicfrequency
Electromagnetic Fields, Additional Infermation for Evaluating Compliance of Mobile and
FPortable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edtion 01-01) to Bulletin 85

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 cerificate. All figures stated in the cerificate are valid at the fraquency indicated

s Anlenna Parameters with TSL! The dipole is mounted with the spacer to position its feed

point exactly below the center marking of the flal phantom saction, with the arms oriented
paraliel to the body axis.

= Feed Point Impedance and Retum Loss: These parametars are measurad with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measuramant at the SMA connector to the feed point. The Retum Loss ensuras low
reflected power. No uncartainty required,

s Flecirical Deiay: One-way delay betwean {he SMA connector and the antenna feed point.
Mo uncerainty reguired.

« S5AA measured: SAR measured at the stated antenna input power.

s  SAA normalized” SAR as measured, normalized to an input power of 1 W at the anlenna
connector,

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

Cerificaie Mo D835v2-a64_Mario Hage 2 af 9
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Date of issue: Jun.29.2011

Measurement Conditions

DASY systemn configuration, as taras nat givan on page 1.

Distance Dipole Center - TSL

DASY Version DASYS
Extrapolation Advancad Extrapolation
Phantom Modular Flal Phantom V4.0

185 mm

Loom Scan Rasalulion

with Spaser

o, ey, dz =5 mm

Freguency

B35 MHz = 1 Az

Head TSL parameters

The lallewing parsmeters and caloulations were Epplied.

Temparaturs Permittivity Conductivity
HNominal Head TSL paramaters 22.0 °C 41.5 080 mhm
Measured Head TSL paramaters [22.0+0.2)C 429+ 6% 031 mhoim =6 %
Head T5L temperature during test (22.0202)°C = -
SAR result with Head TSL
| SAR averaged aver 1 em® (1 g} of Haad TSL Conditicn
5AR measurad 260 mW input powear Z244mWN i g
SAH normalized narmalized fo 18 By mwW (g

SAH tor nomingl Head 150 paramatars

normalized tn 168

9.75 mW /g = 17.0 % (k=2

SAA averaged over 10 cm” (10 g) of Head TSL

corsdition

SaR measures

251 MW inpt P

SAR normalized

noemalizad to 1w

1.658 mw /g
G636 mW /g

S8A for rominal Head TSL paramsaters

normalizad o 1w

Canificate No: DAISVE-164 Marii

TRF-RF-303(03)100616

Copyright © 2011, Digital EMC Co., Ltd.
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Body TSL parameters

The following parameters and calculations wees applisd

Temperature Permiitivily Conductivity
Hominal Body TSL parameters 220°C 656.2 0197 mhaim
Measured Body TSL perameters 2202021 "C 553=6% .01 mhodm 2 8 %
Body TSL temperature during fest {221 £0.2]"C

SAR result with Body TSL

SAR averaged over 1 em” (1 g) of Body TSL Conditan |
B4R measured 250 mW input poseer 250 m\W /g
54R normabzed neemaared o 1W 102 MW g

SAR tor nominal Body TSL parameters normalized e 1W 8,90 mW /g =17.0 % (k=2)
SAR averaged over 10 cm’ (10 g} of Bady TSL ] . candifion

SAR measurod | 250 mW input power 167 mW i g

EAR nomalized rarmalized o 1W

G.G3mW o

SAR for nominal Body TSL parametars rarmalized to 1%

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

Cemficate Mo: DEISVE-4R4d Marin

“TRF-RF-303(03)100616

Page 4 of 9
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Appendix

Antenna Parameters with Head TSL
Impedance, tanafarmed to feed pont BT Ly - 26 K
Feturn Loss -31.8dB

Antenna Parameters with Body TSL

Impedance, fransformed to feed pori A6 - 57 |0
Hetusrn Loss 24.5d3

General Antenna Parameters and Design

Elactrical Dwelay (one directon] | 1,382 na

AHer long tarm wes with 100W radiated powear, orly 8 slight werming of the dipole near the feedpaint can be messursd

Thea dipcia = made of standard semirigid coaxial cable, The center conoucior of the feeding line 15 direclly connected (o the
sacond arm al the dipala, Tha antenna is tharsfore shod-circuted for DC-signals.

B arcessiva 1Grea mis e apolied 1o he dipale armns, because thay migt bend or the soldesed connectians near the
fnedpesnt may ba damaged

Additional EUT Data

| Manulaciured by SPEAG
| Manutactused on March 27 2002
Cartficats No: DE3sN2-d64_Mari i Hage 5ol 9
TI'\I_'I\I_'OUO\UO) 1UVO 10 raye 1o+ / I\)6
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DASYS Validation Report for Head TSL

DateTime: 22.03.2000 08;52:40
Tesl Laboratory: SPEAG. Zurich, Switverland
DUT: Dipade 833 M e: Type: DEISY2; Serial: DE35V2 - SN:404

Communication System: CW: Frequency: 835 MHz: Duty Cyele; 11

Medinm: HSLS0

Medium parameters used: £ = 835 MHz: o = 0.1 mhoim: g =429 p = 100 ke/m”
Phantom section: Flat Section

Measurement Standard: DASYS (TEEETECIANST Co3 19-2007)

DASYS Configurntion:
o Prohe: ES3DVE - SN3205; ConvHi b4, 6,04, .04 Calibrated:; 26,06, 2000
o Sensar-sSurface: 2mm | Mechanical Surlace Detections
o Electronics; DAEL Sn60]; Calilbeated: 02.03.2010

»  Phantem: Flat Phantorm 491 Type: QDOOOPISA A, Serial: 1001

L]

Medsurement SW: DASY S, W52 Build |37; SEMCAD X Version 140 Bunld 57

Pin=250 mW /d=15mm. dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measuremen
eridly dyx=3mmi, dy=3mni, de=5mm

Reference Value = 57.6 ¥/m; Power Drift = 0.016 dB

Peak SAR (extraprhned ) = 3,60 Wiy

SAR(T g) = 2,44 mW/g: SAR(ID g} = 159 mW/g

Muximum value of SAR (measured ) = 285 mW/g

a8

(L

DdB = 2. 85mWig

Cerificala Ma: DRISVEA84 Maril Fane & al &
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Impedance Measurement Plot for Head TSL

2 MHar JH1E @9:33743

Lemikcate Mo DA335V2-384 Marin Fage T al 8
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DASY5 Validation Report for Body

DrateTime: 22032000 13;46:23
Test Luboniery; SPEAG, Zunich, Switzerland
DUT: Dipole 835 MHz; Tvpe: DBASY2; Serial: DEISY2 - SN:464

Communication System: CW; Frequency: 833 MHz Duty Cyele: 151

Mledivm: MSTS0H0

Medium parsmeters used: =833 MHz: o = L.O1 mho/m; g, = 55.3; p = 1000 ke/m
Fhantom section: Flat Section

Measimement Standard: DASY S (IEEETEC/ANST T3, 19-2007)

[PASYS Configuration:
»  Probe: ESIDV3A - SN3205: ConvF{ 597, 5,97, 5971 Calibruted: 26,06, 2009
o SBensor-Surface: mm (Mechanical Surface Delection)
o Electronics: TMAED Snbd1; Calibrated: 02.03.201()
o Phantomi Flat Phantom 4.9 Type: QEOODPI9AA; Serial: 1081

o Messurement SW: DASYS, V3.2 Build 157; SEMCAD X Version 14.0 Bujld 57

Pin230 mW /d=15mm, disi=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measuremen
gricl; dx="mm, dv=3mm, dz=3mmn

Reference YWalue = 35,8 Vim: Power Dl = 0,034 dB

Peak SAR (exuapolated) = 3,78 Wiky

SARI g) = 2.55 mW/g: SAR(ID g = 1.67 mVy/g

Maximum value of SAR (measured ) = 298 mW /e

2.0

5.6

1.z

(1dB = 2. 98mW/g

Carificate Mo: DA3SVE-4E4 Maril Page & af 8
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Impedance Measurement Plot for Body TSL

22 Mar 2018 13:347: 53

Cariificate No: Da3SV2-464 Maril Page Bed &
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Calibration Laboratory of R Schweizerischer Kalibriardians:
Schrmid & Pariner e Service suisse d'élalonnage
Engineering AG g Servizia svizzera di taratura
Zeughauesirases &3, 8004 Zurich, Swilcerfand ;;:;1‘::\" Swiss Calibration Sprvica
TR
Arcrudied by 1ha Saiss Ancraritation Ssnnca (FA45) hecraditation Mo SCS 108

The Swiss Accreditation Servica is ane of the signatories tn tha EA
Muktilateral Agressment for the recogniticn of cadibration certificates

ciem  Digital EMC (Dymstec) Certiieate No: D1900V2-5d029_ Mar10
CALIBRATION CERTIFICATE I
Oritjeet D1900V2 - SN; Bd028

Cafibralion proceduneis) QA CAL-05.v7

Calibration procedure for dipole validation kits

GallbEtian tete March 23, 2010

Trie calipraton carfilicate docurnanss the treceatilty o national standesds, which rasize tha paveical unils of measursmenls (S5
The measuramant: ard the uncerianties with confidencs pobsbilty we givon on 16 oileeing pEgss end e pel of e peidoaio

Al cafibrations have Sean comducied inibs clesed labomiocy faciiny: anvirmarment 1emparasdra (22 = 31°C and humsdiy « 70

Calizraton Equpment used MATE crdeal far calibratcn)

Precary Stancards I & Cal [1as= -:I'"'.n!'llll:lfﬂ-_l-"qu 4 Eq.'__?:‘.dl!ﬁd Caibration
Preamr matar EPM-2428 GE3T4307 0 0E-0et-00 (Mo, 217-0104E] -1 i
Praser zanenr HE B481 A LISE7ee2Ta3 06-0et-00 {Mo. 217-01048E) Ced-10
Reteranca 7008 Athenuator SR 5086 (A0g1 H-Mar-J8 Mo: 21701 028) Mar-1T
Typr-M mismatch cnmhmatian SN 54T 2 0 0RAFT A1-Mar-08 Mo 21 7-010248) Mar-10
Arlerence Proba E53003 S 3205 2E-Jun-08 Mo, ES3-3205 _Jundd) dum-1n
[aE4 S Bl1 2-Mar-10 |No. DAEL-A01 Man1d) Mar-11
Srcondary Siardamis rva Chack Dale |In housa) Seneculed Chack
Power gangol HP BIE1A MY41032217 | 8-Cict-02 {in Nouse aheck Go-08) I house chack: Ol 11
AF genzralor REE SMT-08 100005 4. Aug-S |in house chank Det-J8) In house shook: Qo 11
Metw0rk Analyzer HF 8753E USITIG0ERS 54206 18-0ct-01 {in house check Dct-03) In house chaok: Ooi 10

Mamo SUCTOn Sigratura
Calibretad Ly Dierice e Labaratory Tachnlclan A :l .

& X

Ao by: Wantjn Prkionin Technica] Manags! ,%7,-? s
T 7

Issued: Marzh 25, 2010

This cakbration cemfcate shall nol be rearecuced sxsept i full weiout written appoval ol B6 abaratony

Cambcate Mo D1900VE-530023_ Maril Page 1 al A
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Cﬂ“bmtiﬂn Lahnratnw ﬂf e.'\--::-\\é':\-\_o-' ; 5. E‘ Schweizarischer Kalibrierdianst
P = - =
Schmid & Pariner iﬁm g 5ovies sulsse ditslonniage
Engineering AG i Servizio svizzero di faratura
Zeughausstrassa 43, A00Y Zurich, Switzeriand ’r 1'; “‘*k S Swiss Calneation Sarvica
ilait
toomdiled by tha Swiss Avcraddation Sevice (SA5) Arcraditation Mo @ SCS 108

The Swiss Accreditabon Service i pne af the signatories to the Ea
Multilateral Agreement for the recognition of callbration cartificates

Glossary:

TSL tissue simulating hiquid

ConvF sensitivity in TSL/ NORM x v,z
M/A not applicable or nol measured

Calibration is Performed According to the Following Standards:

a)

o)

cl

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

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

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

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurament Conditions, Further details are available from the Yalidation Report al the end
af 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 phantem sentrun with the arms oriented
parallel to the body axis

Fesd Point impedance and Retum Loss: These parameatars 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 point. The Relum Loss ensures low
reflected power. Mo uncerainty reguired,

Electrical Delay: One-way delay belween the SMA connecior and the antenna feed point.
Ma uncerainty required.

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

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

SAR for nominal TSL pararmefers: The measured TSL parameaters are used to calculate the
nominal SAR resull

Cartilicate Mo D1A00YV2-5A0298_ Mt FagaPaold
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Measurement Conditions
DASY system configuration, 8a far 2s nat given on page |

DASY Version CASYE V52

Extrapolation Advanced Exirapolaticn ]

Phantom hMadidar Flat Phaniom Va.0

Distance Dipn:I& Canler - TSL 1IT'.r|||1| with Spacer
Enn;;l-?;:nn -Hl:-s.n-H_Jtinn i, 1; 7 =5mm

Frequency THI MHZ + 1 BMHz B

Head TSL parameaters
The faliowing parameters and calculations were applied,

Temperatura Permittivity Conductivity
Momilnal Head TSL paramelors mntG 40.0 1.40 mha'm
Measured Head TSL paremeters (220 =09 O 41126 % 148 mho'm = § %%
Hedad TSL temperature during test (216 2020 pae
SAH result with Head TSL
| SAR averaged over 1 cm’ {1 @) of Head TSL Condition | ]
| |
SAR measunad 250 mW input powear 100 MmN /g
SAR normalized norrmalized to 1W 400 mW /g
S&A for nominal Head TSL pammeatars normalized o 1W 39.4 mW g = 17.0 % (k=2)
SARA averaged over 10 cm® (10 g) of Head TSL condilion |
EAFR measured 250 mW inpd poswer 5Z23mWwig |
5AR nomalized normalized to 1W 205 mW (g o
SAR for maminal Mead TSL parametarns | normalized o 1W 20.B mW /g = 18.5 % (k=2)
Dertiheale No: DA00Y2-5d029_Mer1D Faga J ot
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Body TSL parameters
The fofiowing parameters and calcuiations were applied
Temperatura Permittivity Conductivity
Hominal Body TSL parameters - -.,_’.*2 4 i o 533 1.52 mha'm
Measured Body TSL parameters (2.0 :E.-.E: b 51 B4 0+ 6% 1,58 mho'm 4 £ %
| Body TSL temperature during test | 245+ 02 "2
SAR result with Body TSL
| SAR averaged over 1 em” (1 g) of Body TSL Cordition |
SAH measured 250 m'.l"-'- |r'|;.|L|I power 1.3 mW /g
SAR nomzlizea normalizea in 1.';'1' | 412 mW /g
SAR for nominal Body TSL paramatars normalizea o 1w | 40,6 MW /g = 1?.!5& ".-a.{lr.nzj_

SAR averaged over 10 cm' (10 g) of Body TSL

SAFA measwrad

S8R nesmalizod

SAR for nomingl Body TSL pasameters

carsition |
S50 mW Input povear B.50 mW /g |
normalized o TW 22 0miW /g

normalizad o 1w

Ceilicate MNo; 0N 9000 2-58028 Marid

TRF-RF-303(03)100616

Pape 4 of 4

21.9 mW /g = 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed paint 407 L1 - 1.4 1

Aeturn Loss - 36.6 0B
Antenna Parameters with Body TSL

Impedance, ranstamed to feed point 455401 - DB 4

Return Loas - 26.4 dB
General Antenna Parameters and Design

Electrical Delay (one girection) 1196 ns

Al ':!'Jl'lg tRrm use st 100 radialoed PR, Gl a ﬁllll:;ht Wwarming ol e l'_ial_u;:lg maar the [ggdpciﬂl can be measurad.

Thae dipole |= made of standard samirgld coaxial cable, The corler conductor of the feeding line is dirsctly connectad to tha

second arm of the dipele. The antenna |s theresfose shart-circulted for CC-sagnaks

Mo excesasive farce must be applied o the dipole ams, because they might bend of tha soidared connsclions near the

teedpaint may be damagea.

Additional EUT Data
FManutactarea by SPEAG
Manufactared on Decamiper 17, 2002

Carifizata Mo: D S00VE-54028_Marid Page 5of 9
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DASYS5 Validation Report for Head TSL

DrateTime: 23,03 20010 1 1:39:54
lest Loboratory: SPEAG, Zurich, Switzerlond
DUT: Dipole 1900 MHz; Tvpe: DIWOV2; Serial; DIWNY 2 - SN:5d029

Communication System: CW; Frequency: 900 MHz: Duty Cyele; 121

Mediwm: HSL 1UI11 BR

Medium parameters used: £ = 1900 MHz: 0 = 145 mho/m; g = 41.2; p = 1000 kg/m®
Phaniom section: Fla Section

Measurgment Standard: DASY S ([EEREMEC/ANSTCA3, 19-2007)

DASY S Configuration:
= Probe: ES3DV3 - SNAIS: Conv(5 08, 508, 5.09); Calibrated; 26063009
o Sensor-Surface: Jmm o Mechanical Surface Delection)
»  Electronics: IPAFRA Snalh ; Calibrated: 02032010
s Phantem: Flal Phantom 5.0 (front); Type: QENODPSOAA: Seral- 1K1

s Measurement SW; DASYS, V3.2 Build |57, SEMCAD X Version 14.0 Build 57

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

Raference Value = 96,3 Vim: Power Drifi = 0,064 dB

Peak SAR {(extrapolated) = 183 Wikg

SAR(L g = 10 mW/g: SAR0 g) = 5.23 mW/g

Muximum value of SAR (measured ) = 12,7 mWig

]

0dB = 12.7mW/g

cerficate Moo DHO00Y2-54029 Marn Page & ol
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Impedance Measurement Plot for Head TSL

< Mme JH1A 0 auEJuegn

Cartificats Mo DN S00V2-34029_ Marid Page 7 af &
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DASYS Validation Report for Body

DatefTimea: 17.03.2000 12:36:35
Teat Laboratory: SPEAG, Zurich, Switeerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d029

Communication Systen: CW, Frequency: 1900 MHz: Duty Cyele: 101

Mfesdivrm: MSL UL BR

Mediom purameters used: [= 1900 MHz: 0 = LS8 mhodm; & = 55; p = [0} kg.’r:i?
Fhantom section; Flat Section

Measurement Standard: DASY S (IEEEMEC/ANST C83,19-2007)

DASYS Configuration:
o  Prohe: ERIDYE - 8N3205; ConvF(4.53%9, 439, 4,539 Calibrated: 26060, 2K
s Senwor-Surface: Imum (Mechanical Surface Detectinn)

Electronios: TYVARES Snaid il Calibrated: (22 .03.20011

Phantant: Flat Phantom 5.0 (hack ) Type: QDUONPS0A A; Serial: 1002

Measurement SWr DASRY S VA2 Build 157 SEMCAILY X Version 14.0 Bold 57

Pin250 mW fd=10mm, dist=3.0mm (ES-Probe)Zoom Scan (7x7x7) /Cube 0; Measurcment
grid: de=3mm, dy=3mm, dz=5mm

Reference Value = 93,6 Vim; Power Drift = 0.082 dB

Peok SAR (extrapolated) = 17.2 Wike

SAR(L g)= 103 mW/p: SAR(ID gl = 5.5 mW/g

Muximum value of SAR (measured) = 13 mW/g

il

O dE = 13mW/e

Certticate No: D1800V2-53028_MariD FagsRol 8
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Impedance Measurement Plol for Body TSL
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrasse 43, B004 Zurich, Switzerland

Schweirerischer Kalibrierdienst
Service sulsse détalonnage
Servizio svizzero di taratura
Swiss Calibration Sarvice

Accredded by the Swiss Accreditation Service [SAS) Accreditation No.: SCS 108
The Swiss Accreditation Sorvice is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Digital EMC (Dymstec) Cortificate No: D2450V2-726_Mar10
CALIBRATION CERTIFICATE

Object D2450V2 - SN: 726

Calibration procedurels) QA CAL-05.vT
Calibration procedure for dipole validation kits

Calibration date March 18, 2010

This calibration certificale documents tha raceability 1o national standards, which realize the physical units of measurements (51)
The measurements and the uncerainties with confidence probabdity are ghven on the following pages and ane part of the cerificate

All calibrations have been conducied in the chosed aboratory facilty: environment temperature (22 £ 3)°C and humidity < T0%

Calibration Equipmant used (MATE critical for calibraton)

Primary Standards [Io& Cal Date (Certificals No,) Scheduled Calibration
Power meter EPM-4424 | GBIT4BOTOL D6-0ct-08 (Na. 217-01085) Det-10
Power sensor HP B481A  ° | UB3T292TEl 06-0ct-09 (Mo. 217-01086) Dct-10
Reference 20 dB Atlenuator | SN: 5086 (Z0g) M -Mar-08 (No. 217-01025) Mar-10
Type-N mismalch combination | SN 504T.2 / DBIZT 31-Mar-09 (No. 217-01028) Mar-10
Reference Proba ES30V3 SN, 3205 26-Jun-0F (No. ES3-3205_JunD0) dJun-10
DAE4 | SN 801 02-Mar-10 (No. DAE4-601_Mar1D) Mar-11
| Secondary Standars ID# Check, Date (n house) Scheduled Check
Power sensor HP BAB1A MY4 1082317 18-0ct-02 (in house check Oct-06) In house check: Oct-11
RF genaralor RES SMT-06 | 100005 4-Ausg-84 (in house check Oct-0G) In housa check: Oct-11
Natwork Analyzer HP BT53E US37300585 54208 18-0ct-01 (In housa check Oct-08) In house check: Oct-10
Nama Function Signature
Calibrated by Jolon Kastrabi Labaratory Technician { /
Approved by Kalja Pokovic Technical Manager { - g
T ek
Issued: March 22, 2010
This calibration certificate shall not be reproduced except in full withou! weitten approval of the laboratary.

Cerificate No: D2450V2-T26_Mar10 Page 1 of B
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirassa 43, 8004 Zurich, Switzerand

Schweizerischer Kalibrierdiansl
Sarvice sulsse détalonnage
Sarvizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Sarvice (SAS) Accreditation No.; SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemaent for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

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

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

b) IEC 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 QET),

“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequaency
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 cerificate. 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 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
reflecled 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.

Certificate No; D2450V2-728_Mar10 Page 20l 9
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Measurement Conditions

DASY system configuration, as far as nol given on page 1.
DASY Version DASYS V52
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V4.9
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx. dy.dz =5mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperatura Parmittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mho/m
Measured Head TSL parameters (220£02)°C 404 6% 1.80 mha/m ¢ B %
Head TSL temperature during test (220 +02)°C —— —
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.0mW ig
SAR narmalized normalized to 1W 52.0mW /g
SAR for nominal Head TSL parameters normalized to 1W 52.3 mW ig £ 17.0 % (k=2)
SAR averaged over 10 em’ (10 g} of Head TSL condition
SAR measured 250 mW input power 6.13mWig
SAR normalized normalized o 1W 245mW i g
SAR for nominal Head TSL parameters normalized o 1W 24.6 mW /g £ 16.5 % (k=2)

Certificate No: D2450V2-726_Mar10 Page 3 of 8
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Body TSL parameters
The following parameters and calculations were applied
Temperature Parmittivity Conductivity
Mominal Body TSL parameters 220°C 52.7 1.85 mho/m
Measured Body TSL parameters (220:0.2)'C B4426% 2.00 mho/m £ 6 %
Body TSL temperature during test (21.420.2)°C -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input pawer 129mWig
SAR normalized normalized to 1W 516mWig

SAR for nominal Body TSL paramaters

nomalized to 1W

51.3mW /g £17.0 % (k=2)

SAR averaged over 10 em’ (10 g) of Body TSL

condilion

SAR measunad

250 mW input power

B.00mW g

SAR normalized

normalized o TW

240mW i g

SAR for nominal Body TSL parameters

normalized to 1W

240 MW/ g £ 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL
Impedance, transformed to feed paint 83.70+ 280
Return Loss -27.0dB

Antenna Parameters with Body TSL

Impedance, transformed (o feed paint 4980 +42 0
Retum Loss -27.5dB

General Antenna Parameters and Design

| Etecirical Delay (one direction) 1.160 ns ]

After long term use with 100W radiated power, only a slight warming of the dipole 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 to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

No excessive force must be applied to the dipole arms, because they mighl bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manufactured on January 089, 2003
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DASYS5 Validation Report for Head TSL
Dote Time: 18032000 10:06:22

Test Laboratory: SPEAG, Zurich, Switezerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:726

Communication System: C'W: Frequency: 2450 MHz; Duty Cycle: 1:1

Medium: HSL U11 BB

Medium parameters used: £= 2450 MHz; o = 1.8 mho/m: & = 40.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEEMTEC/ANS] C63.19-2007)

DASYS Configuration:
¢ Probe: ES3DV3 - SN3205; ConvF(4.53, 4.53, 4.33); Calibrated: 26.06.2009
¢ Sensor-Surface: Imm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601: Calibrated: 02.03.2010
¢  Phantom: Flat Phantom 5.0 ( front); Type: QDOODPSOAA; Seral: 1001

o Measurement SW: DASYS, V5.2 Build 1537: SEMCAD X Version 14.0 Build 57

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

Reference Value = 99.8 V/m; Power Drift = 0,099 dB

Peak SAR (extrapolated) = 26,4 Wikg

SAR(1 g) = 13 mW/g; SAR(10 g) = 6.13 mW/g

Maximum value of SAR (measured) = 16.8 mW/g

-25

0dB = 16.8mWig
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body

Date'Time: 18.03.2010 12:27:16
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:726

Communication System: CW: Frequency: 2450 MHz: Duty Cyele: 1:1

Medium: MSL U1l BB

Medium parameters used: £= 2450 MHz: o = 2.01 mho/m: & = 54.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63,19-2007)

DASYS Configuration:
*  Probe: ES3IDV3 - SNI205; ConvFi4.31, 431, 4.31 & Calibrated: 26.06.2009
*  Sensor-Surface: 3mm (Mechanical Surface Detection )
*  Electronics: DAE4 Sn601; Calibrated: 02.03.2010
*  Phantom: Flat Phantom 5.0 (back i Type: QDMOPSOAA: Serial: 1002

*  Measurement SW: DASYS, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

Pin250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Sean (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 93.9 V/im; Power Drift = 0,073 dB

Peak SAR (extrapolated) = 26,6 W/kg

SAR(1 g) = 12.9 mW/g; SAR(10 g) =6 mW/g

Maximum value of SAR (measured) = 16.9 mWig

-25
0dB = 16.9mWg
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Impedance Measurement Plot for Bedy TSL
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