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DIGITAL FMC CO..1L.TD

DUT: LG-C660h; Tvpe: Bar

Commumeation System: WCDMA 1900; Frequency: 1907.6 MHzDuty Cyele: 1:1
Medium parameters used: £= 1907.6 MHz; o= 1.5 mho/m; £ = 54; p= 1000 kg/m’
Phantom section- Flat Section

DASY4 Configuration:
Probe: EX3DV4 - 5N3643; ConvF(7.19, 7.19, 7.19); Calibrated: 2011-01-24; Electromcs: DAE3 Sn519
Phantom: SAM 1800/1900 MHz; Type: SAM; Senial: TP-1224
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Buld 186

Test Date: 2011-06-16; Ambient Temp: 22.0; Tissue Temp: 22.5
lcm space from Body, Rear, WCDMAL1900 Ch. 9538, Ant Internal

Area Scan (81x121x1): Measurement grid- de=15mm_ dy=135mm
Zoom Scan (5x5x7)/Cube 0: Measurement pnd: dex=8mm_ dy=8mm_ dz=3mm
Power Drift = 0.070 dB
Peak SAR (extrapolated) = 1.86 Wkg

SAR(1 £) = 1.16 W/kg; SAR(10 g) = 0.697 W/kg
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DIGITAL EMC CO..LTD

DUT: LG-C660h; Tvpe: Bar

Commumication System: W-LAN: Frequency: 2437 MHz;Duty Cycle: 1:1
Medmum parameters used: £= 2437 MHz; o= 1.77 mho/m; £ = 39.1; p= 1000 kg/m?
Phantom section- Right Section

DASY4 Configuration:
Probe: EX3DV4 - SN3643; ConvF(7.4, 7.4, 7.4); Cahbrated: 2011-01-24; Electromics: DAE3 5n519
Phantom: SAM 1800/1900 MHz; Type: SAM; Senial: TP-1224
Measurement SW: DASY4, V4.7 Buld 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Date: 2011-06-17; Ambient Temp: 22 3; Tissue Temp:22 8
Right Touch, W-LAN(802.11b) Ch. 6, Ant Internal, Standard Battery

Area Scan (71x121x1): Measurement grid- dv=15mm_ dy=15mm
Zoom Scan (5x5x7)/Cube 0: Measurement gnid: dx=8mm_ dy=8mm dz=5mm
Power Dnift=-0.181 dB
Peak SAR (extrapolated) = 0.499 Wikg

SAR(1 g) = 0.208 Wikg: SAR(10 g) = 0.098 Wikg

12108 Averamed SAR
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DIGITAL EMC CO..LTD

DUT: LG-C660h; Tvpe: Bar

Commumication System: W-LAN; Frequency: 2437 MHzDuty Cycle: 1:1
Medium parameters used: f= 2437 MHz; ¢ = 1.96 mho/m; £ =53.2; p=1000 kg/m?
Phantom section- Flat Section

DASYY Configuration:
Probe: EX3DV4 - SN3643; ConvF(7.03, 7.03, 7.03); Cahibrated: 2011-01-24; Electromes: DAE3 5n519
Phantom: SAM 1800/1900 MHz; Type: SAM; Senial: TP-1224
Measurement SW: DASY4, V4.7 Build B0: Postprocessing SW: SEMCAD, V1.8 Buld 186

Test Date: 2011-06-17; Ambient Temp: 22 3; Tissue Temp: 22 8
lcm space from Body, Rear, W-LAN(802.11b) Ch. 6, Ant Internal

Area Scan (81x121x1): Measurement grid- d==15mm_ dy=135mm
Zoom Scan (5x5x7)/Cube 0: Measurement prid: dx=8mm, dy=8mm_ dz=3mm
Power Dnift = 0.230 dB
Peak SAR (extrapolated) = 0.407 Wikg

SAR(1 g) = 0.195 Wikg; SAR(I0 g) = 0.095 Wikg

1g/10g Avcramed SAR
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Attachment 3. — Probe Calibration Data
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_Report No.: DRTFCC1106-0236 ECC ID: BEJC660H Date of issue: Jun.17.2011

Calibration Laboratory of
Schmid & Partrer
Engineering AG

Faughaussirasen 41 B004 Furich, Switrerland

g Schwsirarincher Kalibrierdienst
Eorvice suisso d'dtalonnags
Servizio svizeero di tartum

5 Swiss Calibration Service

Accraditation Na: SCS 108

Aconedian by e Seise Acoradiaton Sansce [SAT)H
The Swiss Accreditation Service is ans of the =ignaiories o ihs EA
Keultilateral Agreement far the recegnition of calibration certficates

Digital EMC {Dymstec)
ICALIBRATION CERTIFICATE

Cartifieats Nt EX3-3643_Janii

=111, %

EXADV4 - SN:3643

Ciljact

QA CAL-01.47, (A CAL-12.v6, QA CAL-14 v3, QA CAL-23.v4 and
QA CAL-26.v3
Calibralion procadura far dosimelrie E-field probes

Caibialion procsd.me k)

Calibrahian clais

January 24, 2011

Tres calitirat e patfcale dacuneils (e bdoesstiiily o nalonal slardaids shoh ssales the physical smils of measuremsnis (51

The messurements and the unceranliss with cocnficence probabiity are given on the falewng pages and ane aan of e canifcala

AS caliraisns hawe baer conducled i the closed Inbomtory facilte emeronmant berperabure (22 2 170 and hurmdsy < 7%

Galibration Equipenen ussd (MATE wiizsl for calibratian)

Primary Blarsdaids [[=E Cal Dale {Cartifizale Mo.j Schedulec Calibraton
Power meler EL4103 I CHat 33T |-Egr-10 (He M 7-01138) Bar-11

| Porére ganand E44125 | MY414RE5TT 1810 (Mo 21701713} Ao
DPower sersor E44124 | Y 41298057 lApe- 10 (Ho 21701 13%8) Bzt
Haferarcs 3 A8 ATaniatnn | B RRIES |3 AN-S1A- 100 (M. 31701156 Flart1
Referanc= 20 0B Afleiualal | SN SS0E6 [20h) S0-Mar- 10 Mo, T1701181 Bar-11
Mplererce U o ot | &Y Bh09 [ SO-Kar- 1006, F1r-01 180 Mar-11
Raferands Proba ES30W2 | SM30S £8-Dec-10 (ho. £53-313 Oectio) Arc-11

. L4 .
L 5L Gl a5 F0-par- 10 ko GAEL-GED Apio) Bor-11
Secondary Slandanos 10 # Check Dale {mn house| Sohmilulgy Theck
FiF geperator HP BE45C L5421 700 4815323 in house checs Oa-08) 1N hodsge chack: 0o-11
Mehaark finalyzer HE 8YEIE LEE37 300558 18-Cack=01 Cin b chack Da-900 I howse chede: Oz
Hame Funzton Slgratuna
Cabbsatad by Ealjs Pohowic Technizal Managar o I
_,'_,_pﬂ-r:'-"'-'j--- f{;ﬁ-
fpprowed by Fin Barmhall RAD Diresior " P .
7o A erare e
Issued: January 28, 2011

T calbralinn esnlifeata shall aol be repreeluced aacspl B Ml wilhesil writien approval of the laboratery

Cartlicaln Mo: EX3-3543 Jaa 1 Paas 1of 11
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Report No.: DRTFCC1106-0236 FCC ID: BEJC660H Date of issue: Jun.17.2011

Calibration Laboratory of
Schmia & Partnar
Engineearing AG

Znughaussirasse 41, 8004 Zurich, Switzerland

Schweizerischer Kalionerdienst
Sarvice sulsse ddtalonnags
Servicio svizzero di taratiea
Swinn Galilbration Bardice

Aciredited by the Seiss Accredilabon Serdce (545 Accraditation Me: SCS 108
Tha Bwlrs Accraditatbon Sarvice s aome of the slgnafones o tha EA
Multitaberal Agreement Tor the recognition of calibration cenificates

Glossary:

T35l Lisgsu semuiating liguid

SCFMz w2 sensilivity in free Space

Conul sansitivity in TSL  NORMS vz

DCE diode compression poirnd

CF crest factar (1duty_cyele) of the BF signal

A B C moaulation dependent lineanzation parameaiers

Polarization o i roiation around probe axis

Palarzation 3 F polaton arcund an axis al s in ke plarse normal (o probe axis {8t messurement cemier,

2, 4= 10 = normal to probe axis

Calibration is Performed According to the Following Standards:
al |EEE 5td 15282000, "IEEE Recornmanded Practice for Detarmining the Pezk Spatial-fAveraged Speciic
Absorption Rale (3AR] N Ihe Human Head frem Wireless Communications Devicas: Measurameni
Techniques®, Decembar 2003
B EC 62208-1, Procedure 1o measdre Lhe Specilic Absorplion Rate (SAR) for hand-helo devices used in cioss
proxirmity ta the sar (freqeency rangs of 300 MHZ 16 3 GHz)", Fobruary 2005

Mathnciu- Applied and Interpretation of Parameters:
WNORMx, .2 Assessed for E-fisid polansalion 3 = 9 {1 £ 300 MHz n TEM-call; | > 1300 MHz R22 waveqLice)
MORMx,y,z are anty intermediate values, | ¢ the uncertainties of NORMxy z doss not effect the E>-fisld
uncartainty ngside TSE (e below ComeE

«  NDRMx vz = NORMz p 2 ® frequency_response [ses Fraquenoy Respanse Clurl), This nearization is
implemented in DASY4 softwere varsions later than 4.2 The unceranty of the frequency response is inchuded
11 the stated uncerainty of ConwF.

o OCFe v 2 DCP are numerlcal lineanzation parenele s assessed basad on the data of power aweep with CW
signal (no wncansinty required). DO coes not depend on freguency nor media

o Ay gz Beyz Ciyz VRxyz A d Care numencal imearnzabon parameters assesssd Dased on ihe dala of
powenr sweiap for specifc modulation signal. The parsmsters do sot depend on frequency nar media, VS is iha
maximiem calibrabon range expressed in RMS voliaga across the diode

s ConuE and Baandary Effect Parameters Assessed 0 ial pharem usirg E-field (or Temperature Transfer
Standard-for f < 800 MHz) and mzeide waveguide using anabyiical field delributions based on pawer
measuraments for f = 800 MHz. The same setups are used for aasessment of the paramelers applied foe
boundary compensation (2ipha, depth) of which typecal uncenainty values &e given, Thissy parameters are
uzed in DASY4 software to improve probe accuracy close 1o the boundary, The sensitivity in TSL comesponds
to WORM:, v,z * ConvF whereby the uncantainty corresponds 10 thas given for ComdE. A frequoncy depandant
ComeF i uzed in DASY version 4.4 and higher which allows extending the validity from + 50 MHz 1o = 100
hHz.

= Zphencal isoropy (A0 dewabion fror sotogy): n a fiekd of low gradients realizad uaing a flat phartom
exposed by a palch anlesna

»  Sansar Offser The sensor affsel comresponds 1o the offsel of virlual measuremant centar from the probe tip
{on probe axia), Mo inderance required

Cerblicale Na: EX3-3843 Jan11 Pega 2.af 11
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EX3DV4 SN: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

[Mote: ron-compatible with DAEYR systam’)

Lanmcate Mo EX-3643 Jan Fage Jafl 11
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EX3DV4 SN:1643 January 24, 2011

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

Basic Calibration Parameters

{Sensor X | SensorY | SensorZiUnc (k=3)
Nt_:u_rn1_[_||_"._nj{i'-f-'m]'-:r°‘ 0139 042 046 | +101%
ocP imv)” 96 .6 454 85,0

Modulation Calibration Parameters

Lo Communication System Name PAR o, B c ¥R une’
dB dBuV my [h=2)
10300 (Y LR L] K a.oa 000 100 148 | 224%
1 0.0a 0.00 1.00] 1286
Z 0.00 0.00 1.00] 1453

The repored uncertainly of maasuremeant is stated as the standard uncertamty of maasurament mulliplied
by the coverage factor k=2, which for 2 nomal distribution corasponds to a coverage probability of
approximately 95%,

= Thaa unorbianbis of MenpX ¥ Z da st sifect tha S-hold dnoorsenly inside TEL [sos Pogea Sand B)
B Miinmiiis bismaiduiian T T R L T L] TS W [T

g LincaraiTy 18 oelamminsd g the max mum Ssiaton bom inear respanse apchitg ressang uls: dainbuion and = expressed o0 he souare of the leid value

Cediflcsts Mo EX3-3623 Jgnt Hagse & of 11
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EX20V4 SN:3643 January 24, 2011

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

Calibration Parameter Determined in Head Tissue Simulating Media

I [WHz] Valldity [MHzI" Parmittivity Condietivity ConvF X CoawF ¥ ConwF 2 Alpha Depth Une (k=2
dap k50 100 435 £5% U.HY + 5% .65 kL] G 60 012 1.00 &+ 13.3%
B35 + &0 = 100 41.5+ 5% 080 & 57 B.56 s # 65 n&Ea 064 +11.0%
175D =50/ 100 40.1 & 5% 137+ 5% B.58 B.58 A 58 063 072 & 11.0%
1500 =50/ £ 100 40,0 L &% 140+ 5% B26 826 A28 0 G4 072 =11 D%
2450 = 50/ & 100 292+ B | B0 = 5% .40 ¥.40 .40 3.52 077 = 110%
The validity of + TC0 MHz crdy spplas 19 MASY w4 s Highws |see Page 21 The Locedairty i tha RES ef the Con dncerainly ot colbmion Meoscey
and twa wrcaainte M e indd cater fresguercy bard
ortficeds Mo EXA3-3643 Jen71 Page 5 of 11
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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 SN:1643 January 24, 2011

Frequency Response of E-Field
{TEM-Call:fi110 EXX, Waveguide: R22)
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—a—TEM ——

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

Carificabe Mo EX336843 anl 9 Popa T e 11
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Report No.: DRTFCC1106-0236 FCC ID: BEJC660H Date of issue: Jun.17.2011
EX3IDV4 SH:3643 Jdanuary 24, 2011

Receiving Pattern (¢), 3 = 0°

f= 600 MHz, TEM 1fiT10EXX f= 1800 MHz, WG R22

gt HUA D E]
— 1 W
i TR0 Wl b
— 1450 ks
—— 00 Wz

] E ]

(=]
&
=
[
]

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

Carificate Mo EX3-3843 Jan1t Pags & of 11
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EX30V4 SN:3643 January 24, 2011

Dynamic Range f(SAR;z.4)
{TEM cell, f =900 MHz)
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Uncertainty of Linearity Assessmant; £ 0.86% (k=2
Cerfificats Mo EX3-3641_Jan11 Page 8 ol 11
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Report No.: DRTFCC1106-0236

FCC ID: BEJC660H

Date of issue: Jun.17.2011

EX3DV4 SH:3643

January 24, 2011

Conversion Factor Assessment
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Cerilicat Mo EX3-3843_Jan1]

TRF-RF-303(03)100616

= 1750 MHz. WELES RZZ (haad)
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Deviation from Isotropy in HSL

Error (§, 3], f = 900 MHz

a8
oL
1 d
n 1 02
a5 a4 i
g
d
TiH ':'
For o
s 14 E
a8 [*T]
ol L
i 4
EER] e F

W -1.00-050 B0 80-0.00 B-0.60 040 B 0d-0 20 B0 20000

OOE:DZY BECI0840 D040 E0AE0A0 B0 80 0

Uncerainty of Spherical lsatropy Assessmant: + 2.6% (k=2

“ags 10at 11
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EX3DV4 5N:3643

Other Probe Parameters

January 24, 2011

Saison Arrangamenl Triargjukar
Connecior Angle (") MNat applicabla
Mechanical 5-.rf=1r_'e Detection Mods Ianahle:i
Crptical Surfaco Dedecton Mogs thsabled
Probse Owerall Langln 33T mm
Probe Body El?mE_'.:!r 1 mmy
I Leangth 9 mm
Tip Diameler 2.5 mmi|
Probe Tip o Sensor X Calibration Paint 1 '!1—i
Probe Tip 1o Sensor ¥ Calibration Paln % i
Proba Tip to Sensar £ Calibratfion Poent :;‘
E‘;ecnmmen ded Messurement Dhetance from Surface 2 mm

Ceificass Mo EX3-3643 Janid

TRF-RF-303(03)100616
Copyright © 2011, Digital EMC Co., Ltd.

Paga 19 af 19

Page165 /193




Report No.: DRTFCC1106-0236 FCC ID: BEJC660H Date of issue: Jun.17.2011

e —

Attachment 4. — Dipole Calibration Data
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_Report No.: DRTFCC1106-0236 ECC ID: BEJC660H

Date of issue: Jun.17.2011

Calibration Laboratory of
Schmid & Pariner
Engineering AG

Zeughaussirasse 43 0004 Zurich, Switzeriand

_f“f‘ e 9
Schelzerscher Kaliwlerdienst
Sarvice guisse d'étalonnage
Sarvizlo avizrera O [aralura
Swiss Calibration Service

Accrediled by 1he Swigs Accrediaion Seavics (545 Accradiiation Mo,: SCS 108

Tha Swiss Accreditation Service Is ana af tha slgnataries to fhe B4
Multlateral Agreameant tar the recogrifion of callbration cartificatas

Clien Digital EMC (Dymstec) Certificate Ho: DB3EVZ-464 Mar10

CALIBRATION CERTIFICATE

Dbgact DB35VE - BM: 454
Calirahon procRaure]s) m [:.ﬁ.L-EIEU'.-"

Calibration procedure for dipoie validation kits

Caliwabion dabe: March 22, 2010

LalEranioe soupmean Lsan IS 1E ortzal far calibraton)

This caliration cemdcals cozuments the raceatilty o national sandams, which realies tha physkzal wnits aof mazsuaments 1513
The measurements and the urcerairdizs with conficance protabiity are gieen on ts cliewing pagas and ans part al the cetificale

Al celibraions have bean cordluced in the closes) [sbormiory Sacily: ansimemant IBmparatis (22 = 30°0 gnd Tumidany = 705

Thes calibradion cerlificets shall nel be reproduced wxcepl in il sithoot webdan appeowal of tha lsbomsarg,

Premary Standards I # (8| Mata (Cerilicaie Mo Seheduled Calbration
Power male EPM-L424 GEATABOTE (G-0al-08 Mo, 217-01 088) Oct: 18
Pivwer sermar HP BB A LiIB372027A5 G- =08 Mo, 217-01088) [ B B
Falenance 20 03 Allenualon SN 5085 (205! 31-Mar-G0 (Mo, 217.01025] Mar 10
Type-N mismalch combinatian Sn! S04y 3 7 08327 I1-Me-08 Mo, 217-01025) Mar 1D
Falerance Probe ES300VE SN 3205 EG-Jur-09 (Mo, EE3-3205 _Jun0g) dun-10
DAE4 S &1 [2-MEr-10 Mo, DRES-E01_Mar1d) Mar-11
Secondary Standards D& Checs Dale i howsd) Schieduled Chack
Power sarsar HP BAB1A W07 1 B-De408 {in house chagi Oc-0E) A hawsa check: Oct-11
RE genaratar RS SMT-08 100G A2y -99 (in hows=a chack Ce-09) In Faea chieck: Det-11
Wehwors dnalyzer HP 8TE3E LE3ITIROEAN 54206 1B.Cet-01 im nouse ohaok Dod-06) I b check: Cet-14
“ama Furnctisn Signaturs
Calibrated by Diman ey Laboratory Techhician 7Y =y .
| L Yo~

E 1\- w \-{__.-'L
Approvad by Watia Poxovic Tachnical Manager A e

;,.ﬁ W ',51‘—

- P

Ilgsued: Mach 22 3010

wartilicate Mo DRESVE-dA4 Mar1d Haga 10l 9

“TRF-RF-303(03)100616
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_Report No.: DRTFCC1106-0236 ECC ID: BEJC660H Date of issue: Jun.17.2011
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Callbration Laboratory of

5 Y 3 Schwelzorischer Kalibrigrdisnst
- A s
Schmid & Pariner e ¢ Servies sulese détalonnage
EI'IQiI'IEEFiﬂﬂ AG E’_-:;.-_——::\-u e Servizio swizzero di taratura
Zeoghausstrasse 43, BI04 Furich, Swilesrlaind e i & S Swiss Callbration Sarvice
Tilialinhet
Acnrantad By e Swiss Acoraditgtion Sardea (545) Aceraditation Mo SCS 108

The Swiss Accraditation Sarvice is onm of the ssgnatories to tha EA
Multitataral Agrarmant for tha racognintion of calibratian cerlificatos

Glossary:

TSL tissue simulating hguid

ConvF sensitivity In TSL / NORM x.y.2
A nol applicabla or nol measuwed

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2003, "IEEE Recommended Practice for Delermining the Peak Spatial-
Averaged Specific Absorption Rate (SAH) in the Human Head from Wirgiess
Communications Devices: Measurement Techniques®, Decamber 2003

by |IEC 622039-1, "Procedurs to measure the Specific Absarption Rate (S4R) for hand-held
devices usad in close proximity to the ear (freguency range of 300 MHz 1o 3 GHz)",
Februarny 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
Portable Devices with FCC Limits for Human Exposure to Badiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin €5

Additional Documentation:
d)l DASY4'S Bystem Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Repon at the end
of the cerificate. All figures stated in the cedificate are valid at the frequency indicated

=  Antenna Parameters with TSL, The dipole is maunted with the spacer to position its feed

point exactly below the center marking of the flal phantom section, 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 o the feed point. The Retum Loss ensuras low
reflected power. No uncartainty required,

* FElecirical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncerntainty reguired.

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

s SAR 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,

Cerificate Mo De3sva-aad_Mario Hage 2 af 9
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Measurement Conditions

DASY system configuration, as far as not givan on page 1. )
DAEY Verslon DASYS V52
Extrapolation Advancad Extrapolation
Phantom Modular Flai Phantom V4.8
Distance Dipole Center - TSL = -'.5 mm with Spaoer
Zoam S_can_ﬂasululinn ciw, oy, dz =5 mm
Frequency B35 MHz = 1 MMz

Head TSL parameters

The lallewing parsmeters and caloulations were Epplied.

Temparature 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 TSL temperature during test (220202 °C P iy |
SAR result with Head TSL
| SAR averaged aver 1 em® (1 g} of Haad TSL Conditicn I
AR measzurad 250 mW input power Z244mWN i g
SAH normalized narmalized o 1% By mwW (g
SaH for nomimal Head TS0 paramatars normalized to 1% 9,75 mW /g = 17.0 % (k=2)
SAA averaged over 10 cm” (10 g) of Head TSL cordition
SaR measures 2511 mW inpat poiwer 1.50 mW /g 1
S4H normalized normalizad ta 1W G336 mW /g
S8A for rominal Head TSL paramsaters normatizad to 1w 6.35 mW /g + 16.5 T (k=2}
Cerificate Mo Da3sveE-464 Marin Page 30f9
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Body TSL parameters
The fellowing parametens and calculations wie 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 niormalized fo W 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 nomnalized rarmalized to W GEEmW /o
$ﬁ.FI for nominal Bady TEL parametess rarmalized to 1W 6.53 mW [ g = 16.5 % (k=2)
Cerificate Mo; DEISVE-4E4 Marin 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
feedpoant may bo damaged

Additional EUT Data

| Manulaciured by SPEAG
| Manutactused on March 27 2002
Cartficats No: DE3sN2-d64_Mari i Hage 5ol 9
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Copyright © 2011, Digital EMC Co., Ltd.




_Report No.: DRTFCC1106-0236 FCC ID: BEJC660H Date of issue: Jun.17.2011

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

Har TH1® @S5:397d3

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 e,
Schmid & Pariner e

Enginsaring AG =
Zeughauesirasss 43, 8004 Zurich, Switzerkand ,,.-;T?,\

Arcrudied by 1ha Saiss Ancraritation Ssnnca (FA45)
The Swiss Accreditation Servica is ane of the signatories tn tha EA
Muktilateral Agressment for the recogniticn of cadibration certificates

Digital EMC (Dymstec)

Client

Schweizenischer Kalibrnrdiansi
Service suisse d'étalonnage
Servizio sviznera di taradura
Swiss Calibration Service

hecreditation Mo.. SCS 108

Certificate No: 01900V2-5d029_Mar10

CALIBRATION CERTIFICATE

ESE TS h—

D1200V2 - SN: 5d028

s TS

QA CAL-057

Calibralion procedunes]

Calibration procedure for dipole validation kits

March 23, 2010

CRliDElan SEie

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 GEITAIOTM 06-0-00 (Mo, 217-010a8) -1 i
Pramar zansar HP 4814 LISEFER2 T3 06-01-08 (Mo 217-010a8) Ced-10
Reteranca 7008 Athenuator SN: 5066 (30q) H-Mar-J8 Mo: 21701 028) Mar-10
Typr-M mismatch cnmhmatian SN 54T 2 0 0RAFT A1-Mar-08 Mo 21 7-010248) Mar-10
Arlerence Proba E53003 BM: 205 2E-Jun-08 Mo, ES3-3205 _Jundd) dpn-1n
aF4 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 .

LOR 0N

Aproeed by Wartjn Pokenve Tecnnical Manags

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

Issued: Marzh 25, 2010

Cambcate Mo D1900VE-530023_ Maril Page 1
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Calibration Lahnratnw of _:L-."".::_;_,-:;.:f-,-,__ g Echweizarischar Kalibrierdianst
: i s
Schmid & Pariner j‘ﬁm c Borvice sulsse d'dtalonnage
Engineering AG o Servizio svizzero di faratura
Zeughaussirassa 43, A0 Zurich, Switzeriand '-af_;;.:':.“hy' S swiss Caliveation Sarvice
HTTIRTLE
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) |EEE Std 152B8-2003, "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

b) IEC 62208-1, "Procedura to measure the Spacific Absorption Rate (SAR) for hand-held
devices used in close proximily 1o the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineenng & 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:
e Measurament Conditions, Further details are available from the Validation Repor al the end
af the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

o Feed Point Impedance and Returm Loss: These parameters are measured with the dipale
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,

o Clectrical Delay: One-way delay Detween the SMA connector and the antenna feed point.
Ma uncerainty required.

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

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

o  SAR for nominal TSL paramelers: 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

Extrapolation

Phantom

DAEYS

Distance Dipole Canter - TSL

Advanced Exirapolation

Va2

e ————————

Maduar Flal Phantom V5.0

10 mim

with Spacar

Zoom Scan Resolution

ok, ay, 07 =5 mm

Frequency

THU MHZ + 1 BHz

Head TSL parameters

The faliowing parrmeters and calculations were applied,

Mominal Head TSL paramelers

Measured Head TSL parameters

Hesad TSL temperature during test

SAR result with Head TSL

| SAR averaged over 1 cm’ (1 g) of Head TSL
| ;

SAR measuned

SAR normalized

5AR for nominal Head TSL pasmeiars

Temperatura Permittivity Conductivity
A0 C 4040 1 4I:I-r=-.'1|.1-'rr‘
|20 = 1) 0 Ifl.1 126 % 1.45 mha'm —_-6"-‘“_
.5 =02)C .
Condition N
280 MW input powear 100 mW /g
l"-.'?'fl'l‘-I;liE’.D-J 1 11-I:'-II vl g
normalized o 1W 9.4 miW /g £ 17.0 % (k=2) o

SAR nomalized

SAA averaged over 10 cm” [10 g) of Head TSL Londition
S5AR meaasured 250 mW inpud possne SEIMW I
normalizad to 1W 20.5mW /g

SAR for nomingl Head TSL parametars

normalized o 1W

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

Coariicale Mo D1000Y2-5d029_MeriD

Fagsdotd
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Body TSL parameters

The fodinwing parameters and calouwiations were applled

Date of issue: Jun.17.2011

e ————————

] Temperatura Pearmittivity Conductivity
Hominal Body TSL parameters 2200 533 1.52 mha'm
Measured Body TSL parameters (220 0.2 "0 B40 +6% 1.58 mho'm £ E %
Body TSL temperature during test | (2.5 0.2 "C

SAR result with Body TSL
| saR averaged over 1 em” {1 g) of Body TSL Cordition |

SAR measured 250 MW input power 1.3 mW /g
S5AR normalizea nermalizea o 1w 41.2 mW /g
SAR for nominal Body TSL paramatars normalized i 1W | 406 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm' (10 g) of Body TSL cordition |
S5AH measwrad 250 mW Input powe 5.50 MW /g |
SAR nosralized normalized to TW 22 0 miW /g

SAR for nomingl Body TSL pasameters nenmalizad o Tw

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

Cenilicatg Mo, 0 SRVE-50029 Marii Pape 4 of 4
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Appendix

Antenna Parameters with Head TSL
Impedance, transformed to feed point AQT - 1.4 ik
Aeturn Loss - 3466 dbB

Antenna Parameters with Body TSL

Impedance, anskamed o feed posnt 455 -0 &8 |1

Return Loas - 28.4 dB

General Antenna Parameters and Design

Electrical Delay (one dirgction) 1196 ns

faX § Pl g tRFm use st 100 radialoed PowEr, cnlly i EIIII:;IH: WG of e Mpoka near tha Igg-jpcir.l_ can be measurad,

e dipode 1s made of standard semidgid coaxlal cabbe, The eemer conductar ol the teading ling is dirsctly connectad to the
second arm of the dipele, The antenna 15 therefore shant-carcuited for DO-signaks

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

Additional EUT Data
Fanutactareda by = SPEAG
4 E—
Manufactured on Decamiper 17, 2002
Carificate Mo: D S000V2-54020_Mar1id Pags 5of 3
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DASYS5 Validation Report for Head TSL

DateTime: 23.03.2010 11:39:54
Pest Laboratory: SPEAG, Zunich. Switzerland
DUT: Dipole 1M MHz: Tvpe: DIV 2; Serial: DIV 2 - SN:5d029

Communication System: CW; Frequency: (900 MHz: Duty Cycle; 121

Mediwm: HSL U1 BR

Medium parameters used: F= 1900 MHz; o = 145 mho'm; g, = 41.2: p = 1000 kp/m’
Phantem section; Flal Section

Measurement Standard: DASY S (IEEETEC/ANSI CA3, 19-2007)

DASY S Confizuration:
= Probe: ES3DV3E - SNA205; ConvB(5 09, 508, 5007 Cabibrated; 26.06.3009
o Sensor-Surface: Jmm o Mechanical Surface Delection)
»  Electronics: IPAFRA Snalh ; Calibrated: 02,03 2010
s Phantem: Flal Phantom 5.0 (front); Type: QENODPSOAA: Seral- 1K1

+  Measurement SW: DASYS, V3.2 Build |57, SEMCAD X Version 14.0 Build 57

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

Reference Value = 96,3 Vim; Power Drifi = 0064 dB

Peak SAR {extrapolated) = 13,3 Wkg

SAR(L gi = 10 mWig: SAR(0 g) = 5.23 mW/g

Muaximum value of SAR (measured) = 12.7 mW /g

]

0dB = 12.7mW/g

Cerlficate Mo: D1900Y2-53029 Marin Page 8ol 9
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Impedance Measurement Plot for Head TSL

< Mme JH1A 0 auEJuegn

m
1
-
o
=

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

Dratef Time: 17.03.2000 12:36:35
Test Laboratary: SPEAG, Furich, Switkerland
DUT: Dipole 1996 MHz; Type: D1900V2; Serial: D190V 2 - SN:5d029

Communication Systerm: CW; Frequency: 1900 MHz: Duty Cyele: 1:1
bedivm: MSL.T71 | BR
Mediom purameters wsed: (= 1900 MHz: o = LS8 mho'/m: &, = 55; p= (0N} ig.’r:i?

Phantom section; Flat Sectian
MMeasurement Standard: DASY S ([EEEAEC/ANS] CH3, 19-2007 )

DASYS Configuration:
o Prohe: ERIDY3I - SN3205: ConvE( 4,559, 439, 4.539): Calibrated: 26006, 2K
o Sensor-Surface: dmm (Mechanical Surface Detection )

Electronicos: TYAES Snaidl: Calibrated: (203,201

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)yZoom Scan (7x7x7) /Cube 0: Measurcment
grid: de=3mm, dy=3mm, de=5mm

Reference Value = 93,6 Vim; Power Drift = 0,082 dB

Peak SAR (extrapolated) = 17.2 Wiks

SARIL g = 103 mW/g: SAR(IO p) = 5.5 mW/p

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

|

DdB = 13mW/p

Certificate Mo D1800V2-64028 MariD FageRol 8
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Impedance Measurement Plol for Body TSL

Cerhficate Mo: D1S00VE 64020 Mar1d Page Dol 9
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Zurich, Swiltzerland

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 Agreemant for the recognition of calibration certificates

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

Object D2450V2 - SN: 726

Calibration procedure(s) QA CAL-O05.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 conducted in the closed laboratory faciity; environment temperature (22 £ 3)°C and humidity < 70%

Calibration Equipmant used (MATE critical for calibraton)

Primary Standards _ |oe Cal Date (Certficate No,) _Scheduled Calibration
Power meter EPM-4424 | GB3T480TD4 D6-0ct-08 (Na. 217-01085) Det-10
Power sensor HP B4814 US3T292TE3 06-Oct-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 Standards 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 Jafon Kastrabi Laboralory Tochnecian / f’
Approved by Kalja Pokovic Technical Manager { s |
P 4
Issued: March 22, 2010
This calibration certificate shall not be reproduced except in full withou! written approval of the laborabory
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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.
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Measurement Conditions
DASY system configuration, as far as nol

ivin 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 39.2 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 /g £ 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)

Cartificate No: D2450V2-726_Mar10

TRF-RF-303(03)100616
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Body TSL parameters
The following parameters and calculations were applied
Temperature Parmittivity Conductivity
MNominal Body TSL parameters 220°C 52.7 1.85 mho/m
Measured Body TSL parameters (220:0.2)°C G44+6% 2.00 mho/m £ 6 %
Body TSL temperature during test (21.420.2)°C o =
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 normalized to 1TW 51.3mW /g £17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 6.00mW /g
SAR normalized normalized 1o 1W 240mW /g
SAR for nominal Body TSL parameters normalized to 1W 24.0 mW [ g £ 16.5 % (k=2)
Certificate No; D2450V2-726_Mar10 Page 4 of 9
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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
Certificate No: D2450V2-726_Mar10 Page 50f 9
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DASYS5 Validation Report for Head TSL

Date Time: 18.03.2010 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 U'11 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: ESIDV3 - SN3205; ConvF(4.53. 4.53, 4.33); Calibrated: 26.06.2009
*  Sensor-Surface: 3mm (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(I 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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