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Glossary:

T3L Lisgise sEmulating liguid

SNORMx y 2 sensilvity in lee spaco

Gyl gansitivity In TSL ¢ NORMx y 2

OcP diode compression poin

CF crest factar {1duty_cyele) of the BF signal

& B C moculation dependent linganzation parameiers

Polarizalion o ip reiation around probe axis

Palamzalion 3 4 rolation arcund an axis kal is in tha plare nomal (o probe axis {8t messurement crRier)

iz, 4 =108 normal to probe axis

Calibration is Performed According to the Following Standards;

21 |[EEE Std 1525-2001, "IEEE Racommendad Practice for Detarmining the Pezk Spatial-averaged Specfic
Absorption Rate (SAR] N e Human Head rom Wirslass Communications Devices: Measurement
fechinigues’, Decembsr 2005

b) IEC 62209-1, "*Procedure 1o measure the Specilic Absorplion Rate [SAR) for hand-held devices used in dose
proximity ta the sar (freqgueency range of 300 MHz 16 3 GHz)", February 2005

Methndt- Applied and Interpretation of Parameters;
NORM v 2 Assessed for E-fieid polai Ldl"dfl @ =04l < 800 MHz m TEM-call: { > 1300 MHz: R22 wavequide]
MORMx v,z are only Intermediate values, | e, the uncertaintios of NORM:y.z doss nat effect the E>-field
uncertainty nsde TSL (e below f.'.-,:urt-.-.l-]

= MWORMTx vz = NORMx, y.z * frequency _respanse (zea Fraquency Response Charl), This inearization is
implemented in DASY 4 software varsions |ater than 4.2 The uncerainty of the frequency response is inchuded
i the stated uncerainty of ConweF.

s OCPey 20 DCP are numercal inearzation paramels s sssessed based on the data of power aweap with CW
signal [ne uncetainty required). DCP coes nol depend on freguency nor media

o Ax oy r Bayz Cr vz VARxwz A 4 Care numencal imearzabon parameters assesand hased on the dala of
porveir Sweap for specifc modulation signal. The parameters do not depend on frequency nor media, ViR s the
maxirmiem calibrabon range expressed in RMS voliaga across the diode.

s LonuF and Boundary Effect Parameters: Assessed 0 Nal pharmom usirg E-Aeld (or Temperature Transfar
Standard for £ < 800 MHz} and inside waveguide using analyiical field detibutions based cn power
measwrements for f = 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (aipha, depth) of which typecal uncertainty values are given, These paramaters arg
used in DASY4 software to imprava probe accuracy closs 1o the boundary, The sensitivily in TSL comesponds
to NORM:x, v,z * ConvF whereby the uncartainty correspands 1o thas given for ComeE A freguency dependeant
ConvF is uszed in DASY version 4.4 and higher which allows extending the validity from + 50 MHz e = 100
MHz.

= Sphencal saopy (A0 deviabon Froe isotrooy): ina field of low gradients realized using a flat phartam
axposed by @ patch anlenna

»  Senzor Offsel The sensor offset comespends (o the offsel of virlual measuremant centar from the probe tip
(on probe axia]. Mo iolerance required

Cartificale Na: EX3-3843 Jzn11 Pega 2 af 11
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EX30V4 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 Syslems

(Mole: ronm-compatible with DAEYZ systam!)

Gerdiate Mo EX3-3643_dan11 Fage 3af 11
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Report No.: DRTFCC1104-0187 FCC ID: BEJT510 Date of Issue: Apr.28. 2011

EX3DV4 SM:3643 January 24, 2011

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

Basic Calibration Parameters

|Sensor X | Sensor Y | SensorZ lUnc (k=2)
Norm {uWi(vim)’y* 0.39 0.42 046 | 2100%
BCE imy)” Qi 6 854 85,0

Modulation Calibration Parameters

D Communication System Narme PAR i B C VR une*
| dB dBuv my [k=2)
10000 CV G00 X 0.0 0.00 .00 138 2 4%
ki 0.0 0.0 1.00( 1288
Fi 0.00 0,0 100 1453

The repofad uncertanty ol maasuremeant is stated as the standard uncertainty of maasurement multiplisd
by the coverage factor k=2, which for a normal distribution coresponds to a coverage probability of
approximately 95%:,

® Thi uncarianlias of Henek ¥ 2 da sk affiec] ina Fohedd unoorainly insde TEL [soen Papgoa 5ard B)
. Mismsyiiel kitsarigatian joesmsie @ 1y 1A fafil il

: LUincariaimy 1= celamrined LSing the maxmum dSaaton bom inear rsspanse apeta g recsang ular deinouion and = expressed i Ihe sguars of the leid vaue

Zedificaha Mic EX3-3642 Jgntd Page & of 11
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Report No.: DRTFCC1104-0187 FCCID: BEJT510 Date of Issue: Apr.28. 2011

EX3DV4 SN:3643 January 24, 2011

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

Calibration Parameter Determined in Head Tissue Simulating Media

I [MHz] Validity [MHz] Parmittivity Conductivity ComvF X ConvF ¥ ConvF Z Alpha Depth Une (k=2)
450 £ 50 4 100 435 = 5% OH! + 5% 9.65 G ED G0 R 100 +£13.3%
B35 + 501 = 100 41.5 £ 5% 080 5% B.36 o 488 NnEa 064 = 11.0%
1750 + 504 £ 100 401 + 5% 137+ 5% B.53 3.58 a58 a63 07T =11 0%
1900 2 50/ & 100 40.0 & 5% 1404 5% B.26 B.26 8.6 D54 0.72 = 11.0%
2450 =20 /J &£100 39,2 & 5% 1 B0 2 5% .40 740 T.40 .52 077 =11.0%
The valuily of £ Y00 MHz only Spples tar TIASY wi 4 spd higher (se= Page 20 The unoertarty i 1he RES of the ConeF unoersinty at cafbrabion feg seey

and 1 urcatainty fer Be indicaled freguency band

Corificata Mo EX3-3845 Jen1 Paga 5ol 11
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EXIDV4 SN:1643 January 24, 2011

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

Callbration Parameter Determined in Body Tissue Simulating Media

t [MHz] Validity [MHz}" Permittivity GConductivity ComvF X ConvE Y Convk £ Alpha Dapth n (k=21
450 =501 =100 BG.T £ 5% 004 + 5% 0.4 0.3 10.531 .05 108 +£13.3%
B35 + &0z 100 56,2 + 5% 087 £ 5% BAT 9.9y g7 .52 G772 11.0%
1750 + 500« 100 534 r 5% 148 2 5% T.48 7.43 T4B ol ] 06S £11.0%
Q00 5012100 R ECE 30 1.52 + 5% 714 719 149 D 083 = 11.0%
2450 = 50/ =100 527+ 5% 1.05 5% 7.0 ¥.03 R 0,51 074 +11.0%
2600 + 50 /=100 525+ 5% 26+ 5% &.96 = .95 026 1.07 £171.0%
RN + RO+ 100 F13+5% 31,31 +5% 815 615 B.15 0.3 1.30 £13.9%
SO0 5072100 400 & B 5.30 £ 5% 432 4,32 432 05 .80 £13.1%
5300 = 504+ 100 458 + 5% G423 5% 4.15 4.13 415 ] 190 £13.1%
5800 + 50+ 100 48 5 ¢ 5% 5.77 2 5% vz a.72 372 G50 190 £13.1%
SBO0 = 50 =100 402 + 5% G.00 = 5% 380 3.86 3.86 (W8 ] .00 = 13.1%

The yalidiy al 4 108 MHz ony apples for D8SY ol 2and higher [ses Page 20 The orcersimty is the RSE of the ConyF unoeriarky ot cabbrabon frequancsy

ardl the unceranty for e indicated frequency band
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Report No.: DRTFCC1104-0187 FCCID: BEJT510 Date of Issue: Apr.28. 2011

EX3DV4 SN:3643 January 24, 2011

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

Cerificate Mo EX3 3843 Jani1 Paga T of 11
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EX3DV4 SM:2643 Jdanuary 24, 2011

Receiving Pattern (4), 3 = 0°

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

e 1 P
—— 1

e [0l
—— 1800 WiHs
—i— 2500 WHz

[ il 120 14l 240 3040

Unczertainty of Axial lsolropy Assessment: £ 0,.5% (k=2)
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Report No.: DRTFCC1104-0187

FCC ID: BEJT510 Date of Issue: Apr.28. 2011

EX30V4 SMN:3643

E+6

January 24, 2011

Dynamic Range f(SARzaq)
{TEM cell, f =900 MHz)
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Cerificata Me: EX3-3643_Jan11

TRF-RF-303(03)100616

Uncertainty of Linearity Assessmeant: 2 0.8% (k=2)

Page 9 cd 1

Page86 / 108
Copyright © 2011, Digital EMC Co., Ltd.



Report No.: DRTFCC1104-0187

FCC ID: BEJT510
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EX3DV4 5N:3643

January 24, 2011

Conversion Factor Assessment

f= 835 MHz, WGLS RY (haad) = 1750 MHz, WGLE RZZ (haad)
40 a0 a
15
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4.0
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Deviation from Isotropy in HSL
Error (§, 3], f = 900 MHz
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£ o
10 E
il

B-1.06-080 B-080-05) B-0.60-0.40 B -0.d0-020 B-0 20-000
OOM3-03] BI040 DOO40060 BEDSN-0A0 B0 601 0

Uncertainty of Spherical Isatropy Assessmant: + 2 6% (k=2|

Pags 10 af 11
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EX3DW4 SN:3643

Other Probe Parameters

January 24, 2011

SEnson Arranpamenl

Triarsquiar

Connecior Angla (7}

MNat applicabla

Mechanical Sl.rf.;:;:e Dietection Mods

snabled
Crptical Surface Dedeclion Mode desabled
Probs Owerall Langtn 33T mm
Probe Body |:I-.F.l|'|'|E1'.=.!r {0 mm
Tip Langth 9 AT
Tip Diamater 2.5 mm
Probs Tip to Sensor X Calibration Paint f —|"'i
Probse Tip o Sensar ¥ Calibration Paind 1 mm|
Probe Tip bo Sensor £ Calibration Pont i 11!'|1i
Fi-ec-:mrner!:led Maszurement Distanca from Surface 2 mm

Cedificate Mo, EX3-3643 Jan11 Page 17 af 17
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Report No.: DRTFCC1104-0187

FCC ID: BEJT510

Date of Issue: Apr.28. 2011

Calibration Laboratory of A
Schmid & Partner il""*»—'a—“ )
Engineering AG T
Zeughaussirasse 43 B0 Turich, Switzerland "._-::-’IF‘“:‘\-TE'
il Ll

Accrediled by tha Saies Accrediation Service (5A5]
The Swiss Accreditation Service s pna af tha signataries ta the EA
Multllateral fgreamant tar the recogrifion of callbration cartiflcatas

cient  Digital EMC (Dymstec)

e

Schwelzerischer Kallbrierdeenst
Sarvice suisss d'élalonnage
Sarvizlo svizzard Ml laralura
Swiss Callbration Service

Accraditation Me,: SIS 108

Cerfficate No: DB3ISV2-464 Mari0

CALIBRATION CERTIFICATE

Oyl DB3sV2 - SN: 464

OA CAL-05.WT

Calinratan pracedure ]

Calitration dabe:

March 22, 2010

LalEranion squpmeand Lsan IS TE ortcal Far calibrton]

All calibrations Fave bean corduced n the closed latortory facilay: anvianmant iIemparaiurg (22 = 300 570 Aemidny = 703

Calibration precedure for dipole validation kits

This calfiration cemndcats dozuments the raoeabilty o raticnal standams, which realizs tha physizal units af massaaments 1515
The measursments and the urcedairdies with conficence procaaity are green on e icliowing pages and are part gl tha cedificale

Wetwars Analyzes HP 8TRIE

UEaTAs0RaE S4206

Prmary Standards I & 3al Mata {Gardilicais Mo Soheduled Calbration
Prraes rasles EPR-2424 GEAT407 0 C5-01-08 (Mo, 217-01088) Ot 10

Piwes sargar HP B4B1 & LS37aaavas 05-0l-08 (Mo, 217-01 (8] Oct-10

Ralatence 20 d3 Atllenvalos SN: 5086 (200) 31-Mas-08 (Mo, 217-01028) fdar 10

Type-N mismalch eombinatian 8SN! 5047 2 ¢ 16337 31-Me-08 (Mo, 217-01025) Mar. 10

Falenance Proba ES30VE S 3205 26-Jur-09 [Wa, EE3-3205_Junl3) dun-10

AE4 3M; 501 C2-Mar-10 Mo, DAE-E01_Mard) far11

Secondary Slandands ica Checy Cabe i hoosa' E\'_TIL'dI:h:d l_ﬂhq:k
Poramr sansar P B4B1A WY 41082317 18-t [in housa chazk Oc1-0F) In housa chack: Cot-11
RAE generator RES SMT-08 10005 4-2ug-99 in hausa chack Qo-08) I hraes chack: Cet-11

1E-2:1-01 {in house chazk Ccl-05)

In Fougs check: Oct-10

Nama
Cafbrated by: Oimoe fiev
Appnoven by Ratia Pokovic

Thes calibradan cedificate shall not e reproduced except in ful withoul woban approval of tha laborasory

Functicn ._EIiI:TIHI:JFE
Lahoratony Technician L1 T

A 1.1{,,'-"
Tachnical Menager

S

lasued: Manth 23 2010
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Report No.: DRTFCC1104-0187 FCC ID: BEJT510 Date of Issue: Apr.28. 2011

Calibration Laboratory of

: E Schwalzerischer Kalibrisrdienst
Schmid & Partnar Servica suisss datalonnage
Engineering AG c Servizio swizzero di fasatura
Zeughausstrasse 43, 004 Zurich, Swileerlamd s Swiss Callbration Sarvice
Acraitad oy e Swiss Aocraditalion Sardea (S45) fAecraditation Mo SCS 108

The Swiss Accraditation Sarvice is one of the signatories to tha EA
Multitataral Agrasmant for tha racognition of calibration certificates

Glossary:

TSL tissue simutating hquid

ConvF sensitivity in TSL / NORM =.y.2
MA nol applicable or not measuied

Calibration is Performed According to the Following Standards:

g) |[EEE 5td 1528-2003. “"IEEE Recommended Praclice for Delenmining the Peak Spatial-
Averaged Specific Absorption Rate (SAH) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

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

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Hurman Exposure to Radicfrequency
Electrormagneatic Fields; Additional Information for Evaluating Compliance of Mobile and
FPortable Davices with FGC Limits for Human Exposure to Badiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
dy DASY4'S System Handboaok

Methods Applied and Interpretation of Parameters:

= Measurement Conditions: Further details are availabla from the Validation Repor at the end
of the cartificate. All figuras stated in the cerificate are valid at the frequency indicated

» Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed

paint exactly below the center marking of the flat phantom saction, with the arms oriented
parallel to the body axis. '

= Foed 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
measuremant at the SMA connector 1o the feed point. The Retum Loss ensuras low
reflected power. No uncerainty required,

» Elactrical Delay. One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty reguired.

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

s  SAAR 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 1o calculate the
nominal SAH rasult,

Cerificaie Mo: DEISVE-464_Karld Hage 2 aof @
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Report No.: DRTFCC1104-0187 FCC ID: BEJT510 Date of Issue: Apr.28. 2011

Measurement Conditions
DASY sysiem configuration, as far s not given on page 1.

DASY Verslon DASYSs V52
Extrapolation Advancad Extrapolation
Phantom

Modular Flal Phantom Wé 9

Distance Dipole Center - TSL 15 mm

with Spacer

Zoom Scan Rasolulion o, dy, dz =5 mm

Fregquency B35 MHz = 1 MHz
Head TSL parameters
The [ullewing paramslars and calculalions wera spplied,
Temperature Permittivity Conductivity
Nominal Head TSL paramaters 22.0 "0 15 0.80 n'.lné-'rn
Measured Head TSL parameters (22002 C 429 + 8% 031 mho'm =6 %
Head T5L temperature during test (22.0202)°C = -
SAR result with Head TSL
| sAR averaged aver 1 em” {1 g} of Head TSL Conditicn
548 measured 250 W input power 244 mW /g
SAaH normalized marmalized 1o 1% BTEmW /g

SaA for nomingl Head TS paramators normalized o 1W | 8,75 mW /g = 17.0 % (k=2) I

S4R averaged ower 10 cm’ (10 g) of Head TSL cordition

SAA measured i

250 mWW inpeut prossa 1.58 mw /g
S48 nomalized normalized to 1W 6.36 miW /g
SR for mominal Head TSL parameters normalized to 1W 6.35 m¥ /g + 16.5 % (k=2)

Canificate Mo: D835VE-464 Mari( Page 5af 9
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Report No.: DRTFCC1104-0187 FCC ID: BEJT510

Date of Issue: Apr.28. 2011

Body TSL parameters

Tha following parameters and caiculations wene appliad

Temperature Permiltivity Conductivity
Hominal Body TSL paramsters 22.0°C 952 0,97 mbo'm
Measured Body TSL perameters (220021 °C H583x6% 107 mihodm £ 8 %
| Body TSL temparature during test (221 0.2 "¢ |
SAR result with Body TSL

SAR averaged over 1 em” (1 g) of Body TSL Conditan |
S4R measursd 250 mW input poseer 2,50 mW g

normalized o 1W 0.2 mW /g

5A4R normalized

SAR for momina! Body TEL parametars

normaized e 1W

9.90 mW / g = 17.0 % (ks2)

SAR averaged over 10 cm’ (10 g) of Body TSL I condition

AR measured

250 mw impul power

SAR momalized

SAR for nominal Bedy TSL paramelers

mormalized fo 1%

LB mW i g

G.G23mW g

marmalized o 1%

6.53 mW ! g = 16.5 % (k=2)

Certificate Mo: DEISVE-4B4 Mar

TRF-RF-303(03)100616

Page 4 of 8
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Appendix

Antenna Parameters with Head TSL
Impedance, tansformed to feed point 501 02 - 260
Asturn Loss -31.5dB

Antenna Parameters with Body TSL

Impedance, transformed to feed pomt 49.6 1 - 5.7 i

Redisrn Loss =245 d2

General Antenna Parameters and Design

Electrical Delay (one direckon] ' 1,382 ns

After lang tarm wss with 1000 radiated power, only a slight warming of the dipale near the feedpaint can ba meagsursd

Tha dipofe s made of standard semirigid coaxial cable. The canter conducior of the feeding line 15 dirgclly connacted to the
gesond arm ol the dipale, Tha antenna is therafore shof-circuted for DC-signals.

M grcessiva lores most b apolied 1o the dipale arms, because thay might bend or the soldered connections near the
toedpoint may b damadged

Additional EUT Data

. Manulaciusad by | SPEAL
Manutactured on | March 27, 2002
Coarificata No: DE35v2-d64_Mari Hage 5ol 9
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DASYS Validation Report for Head TSL

DatefTime: 22032000 (K);52:40)
Test Laboratory: SPEAG, Zurich, Switeerland
DUT: Dipode 835 MITe; Type: DEISY2: Serial: DR35SV - SN:d464

Communication System: OW: Frequency: 835 MHz; Duty Cyele: 121

Medinm: HSLSM)

Medium parameters used: £ = 835 MHz: o = 0,91 mho/m: g, = 42,9 p = 1000 kefm”
Phantem secticn: Flat Section

Measurement Standard: DASYS (IEERTECSANST CA3.19-2007)

DASYS Configuration:
s Prohe: ES3DV3E - SN3205; ConvE(6404, 604, 6.04)% Calibrated: 26.06.2009
o Sensor-Surface: 3mm ( Mechanical Surface Detection)
= Elecronics: DAES Sn601; Calibrated: D2Z.03.2010
«  Phantom: Flat Phantom 4.90; Type: QDOGOPIPAA; Serial: 1001

s Measurement 5W: DASYS, V5.2 Build 1537; SEMCAD X Version 14.0 Build 57

Fin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan {7x7x7) /Cube 0: Measuremen
erid) dx=5mm, dy=3mim, dé=5mm

Reterence Value = 57.6 ¥im; Pawer Drift = 0016 dB

Peak SAR (extrapolaied) = 3,66 Wike

SARID g) = 244 mW/g; SAR(ID g} = 159 mW/g

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

L]
L]

-z

h&

-14

0dB = 2. 85mWig

Cenificate No: DB35V2-464_Mar1( Fage & of 8
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Impedance Measurement Plot for Head TSL

2 Mar ZHle  @9:339:d3

Lenihkcate Mo D335V2-464_Marin Page 7ol 9
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DASYS Validation Report for Body

DateTime: 2203 2000 | 3;46:23
Test Lubomiery, SPEAG, Zunch, Switzerland
DUT: Dipole 835 MHz; Tvpe: DE35V2; Serial: D835V2 - SN:464

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

Medivm: METEHI

Medium parameters used: =835 MHz: 0 = 1.01 mho/m; g, = 55.3; p = 1000 kg/m’
Fhantom section; Flat Scction

Measurement Standard: DASY S ([EEEEC/ANST C63, 19-2007)

[PASY S Configuration!
»  Probe: ES3DV3A - SN3205; ConvF( 597, 597, 5971 Calibrated: 26,06, 2009
»  Sensor-Surface: Smm {Mechanical Surface Delection)
o Electronicy: DAED Snb01; Calibrated: 02.03.2010
o Phantom; Flat Phantom 490 Type: QUHOPA9AA; Serial: 1001

o Measurement SW2 DASYS, V3.2 Build 157; SEMCAD X Version 14.0 Build 57

Fin250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
gridd; dx=5mm, dv=3mm. dz=3mm

Reference Value = 358 Vim, Power Dall = (1034 dB

Peak SAR (extrapolated) = 3.78 Wiky

SAR(L g) = 2.55 mW/g; SAR(1I0 g) = 1.67 mW/g

Maximum value of SAR (measured) = 2.98 mWie

-2

5.6

b.4

0 dB = 2.98mW/yg

Coerificate Mo: DE3SVE-484 Marld Page & af 9

TRF-RF-303(03)100616 Page98 /108
Copyright © 2011, Digital EMC Co., Ltd.



Report No.: DRTFCC1104-0187

FCC ID: BEJT510

Date of Issue: Apr.28. 2011

Impedance Measurement Plot for Body TSL

roZEl|e 13342859

=1

Carificale No: DE3SV2-4B4 MariQ
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Leughauseirasss &3, 8004 Zwrich, Switkerkand

Arcrrdiled by 1ha Swiss Ancraritatinn Sarvica (GA5)

hzeraditation Mo.

The Swiss Accraditation Service is ane of the signatories fo tha EA

Mukttilnieral Agreement for the recogniticn of calibration cectificates

Client Digital EMC {Dymstec)
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-
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SCS 108

Schweizerischer Kalibrserdiansi
Service suisse d' étalonnage
Seryizio svizzero di tarsdura
Swiss Calibration Service

Certificate Mo: 01900V2-5d029_Maril

CALIBRATION CERTIFICATE

Cilrject

Calibralion procadureis)

Callbraiian deie

D1900W2 - SN: 5d028

QA CAL-05V7
Calibraticn procedure for dipole validation kits

March 23, 2010

Trig calipraton carlilicale documeants he traceabilty 1o rational standamis, which realize tha phyeice units of imsasurements |50

Tra measurermeants ard e uncersEnies with confidenca prooehibty are given on He Iollowing pages end are geet of e cetifcale

All calibralions hawe bean conducied in e clesed labomiory facility; anviranmant lemparanura {22 = 317C and humeadily = A0

Calizraton Egupmen! wsed MATE critical far calibratican]

Prrmary Standards

Preaar matar FPM-2428
Praar sansar HF B4814
Rafrranca &1 o9 Attenuator

DaF4

Galibratad Dy

Apprired by

Thie cabhration cemfcabe arall nol be reprocuced exsapt n Full vefoul writlen appraval ol e abaratony

Type-M mismatch comhination
RAelarence Proba E5300 3

Snrandary Sfandamis
Poyesr gengor P BIE1A
AF gensrator RES SKIT-08

0 % Cal a8 (Carilicsis Mo Scheduled Caibration
CRITAA0T M [6-0c1-05 (Mo, 217-01 09E) Oct-10

LISETI0ITAR 06-0c1-058 (Mo, 217-01088) Cxd-10

SM: 5088 (201 I-Mar-08 Mo 21701028 lar-10

SN 5047 2 CO0E3ET 31-Flar-0s (Mo, 217-01029) Mar-10

SR 3205 26-Jun-00 (Mo, ES3-3205_Jundd) dun-1n

SN 538 O2-Mar-10 (Mo, DAES-E01 a1y Mar-11

I a Chack Dale [in house) Scheduled Chack
MY41032377 18-Cck-02 (in house check Oc-03) In housa chock: Oct-11
100005 - dugSH [im house chack Oci-08) In house chack: Ot 11

Metwiork Analyzer HF 8753E

USATAn0EES S4206

18-Cick-01 {in house check Oot-08)

Marma Sunchon
Dirmics lliew Laboratory Techniclan
Karlja Pokovio Technical Manager

Cartihicate Mo D1900Y2-5a022% Marid
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Calibration Laboratory of AP g Schwsizarischar Kalibrisrdionst
: Lo
Schmid & Partner m c Service sulsse d'dtalonnage
Engineering AG e Servizio svizzern d| faratura
Zeughaussirassa 43, BO04 Zurich, Switzeriand B S Swiss Calibration Sarvics
i i I'I.'
sccrodiled by the Seiss Accradiaion Sevice [SAS) Accraditation Mo SCS 108

The Swiss Acoreditation Service is one of the signataries ta the EA
Multilateral Agreement Tor [he recognition of callbration cartificabas

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
A not applicable or not measurad

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "IEEE Recormmended Practice for Determining the Peak Spatial-
Averaged Speciflic Absorption Rate (SAR) in the Human Head from Wireless
Communications Deviges: Measurement Technigues”, December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in clase 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 Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Fortable Devices with FCC Limits for Hurman Exposure to Radiofrequency Emissions”,
Supplement & (Edition Q1-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

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

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

s [feed Point Impedance and Refum Loss: Thase parameatars are measurad with the dipole
positioned under the liquid filled phantom. The impedance stated is transfarmed from the
measurament at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. Mo uncerainty required.

o Electrical Delay: One-way delay between the SMA connector and the antenna feed paint.
Mo uncerainty required.

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

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

«  SAR for nominagl TSL parameters: The measured TSL parameaters are used to calculate the
nominal SAR resulL

Cartiicate Mo D1A00Y2-54029_Mar D Paga2 ol Q

TRF-RF-303(03)100616 Page101 /108
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Measureament Conditions

DASY system configuration, as far as nat given on page 1,

DASY Version CASYR V52
Extrapolation Advanced Extrapolation
Phantam Waditar Flat Phantom V5.0
ﬂanm Dipole Centar - TSL ‘II'.'; mm with Spacer
Zoom Scan -I-%u.snr-ﬁunn dx, dy, 7 =5 mm
Freguency 150 MHz + 1 MH? =i
Head TSL parameters
The foliowing parameters and salculations were applied,
Temperatura Permiltthvity Conductivity
Mominal Head TSL pammﬂnrf 220G 40.0 -":.4I] mihiadm
Measured Head TSL parameters (20«1 .-'1 L 411 +6 % 1.45 mho'm --‘3 -=.~¢_
Head TSL temperature during test 216 £0.2) 50 - .
SAR result with Head TSL
! SAR averaged over 1 cm’ {1 gl of Head TSL Condition N
SAR Miasured 250 mW input powear 100 mW /g
SARA nomealized rormealized w1 4I:-.n m i
5AR for nominal Head TSL parameters normalized to 19W 39.4 miV ig £ Tr-_-u T (K=2) ]

SARA averaged over 10 cm® [10 g) of Head TSL

SAR measured
S5AR normalized

cundition
250 mW inpt posne S523mW g
normalized to 1% 2058mW g

SAR for nominal Head TSL parametars

sarmalized o 1W

20.8 mW /g = 18.5 % (k=2)

Coerilicale Mo: D19002-5d029_MeriD

TRF-RF-303(03)100616

Faga 3ol
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Body TSL parameters
The ioliowing parameters and calculations were applisd,

e | Temperature Permittivity Conductivity
Hominal Body TSL parameters - "EE i 533 1.52 mha'm
Measured Body TSL parameters (22,0 + 0.2} *'L E40x8% 1.50 mho'm £ € %
Body TSL temperature during test | (#1503 "C

SAR result with Body TSL
SAR averaged over 1 em” {1 g} of Body TSL Cordition
SAH measifed 260 rn'.l';-' input power 1.3 mW /g
SAH normalized nermalized o 1'...'..I I 41.2 mW /g
| SAR for nominal Body TSL paramatars normalized to 1W 40,6 mW /g = 1'."-.IJ "."’Q{knzj__

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

SAR measurad

S8R nosmalizod

SAH for nominal Body TSL pasameters

corclition
250 mW input power 5.50 mW /g |
normalized o 1TW 22.0mW g

neemalizad ko 1W

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

Caificati MNo: 0N P00V 2-538023_Mar10 FPage 4 of 4
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed paint 407 L2 - 1.4 fi

Aetsrn Loss - 36,6 dB
Antenna Parameters with Body TSL

Impesdance, ransformed to feed poant 45,541 - 08 il

Return Loss -26.4 dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1198 ns

After kang term s s 100W radialod power, anly a slight warming of tha dipola naar the faedpoint can be measurad

Thay dipeie iz made af standard semirgd coaxglal cabie, The cemer corductar of the fesding ling is dirsctly connectad to tha

zecond amm of the dipcle, The antanna is therefore shart-cireuited for DC-signals

Mo excessive force must be applied to the dipole ams. becacse they might bemd or the soldered connections near the

teedpaint may be damagea,

Additional EUT Data

Manufactured by

SPEAG

banufactarad on Decembear 17, 2002

Caribcate Mo; D0 S0002-54020_Mar1d Page 5of &
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DASYS5 Validation Report for Head TSL

DateTime: 23.03.2010 11:39:54
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 1900 MHz; Tvpe: DIV 2: Serial: DWWV 2 - SN:5d029

Communication System: CW; Frequency: (900 MHz; Duty Cycle; |:1

Medium: HSL 111 BR

Medium parameters used; = 1900 MHz: o = 145 mho/m; g, = 41.2: p = 1000 ].;E,fm"
Phantom section: Flal Section

Measurement Standand: DASY S ([EERTEC/ANSTCA3,. 192007}

DASY S Confizuration:
= Probe: ES3DV3 - SNINS: ConvF 508, 5.09, 5.09); Calibrated; 26.06.2000
»  Sensor-Surface: Jmm (Mechanical Surface Detection)
»  Electromics: IYAFA Snal; Calibrated: 0203201010
o Phantom: Flat Phantom 5.0 (fron); Type: QDOUOOIPS0AA: Serial: 10601
o Measurement 5W: DASYS, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

Pin=250 mW [d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (Tx7x7) /Cube 0 Measurement
grid: dx=5mm, dy=5mm, dz=5nun

Reference Value = 96,3 Vim; Power Drifl = 0,064 dB

Peak SAR {(extrapolated) = 18.3 Wikg

SAR(L g = 10 mWig; SAR(I0 g) = 5,23 mWig

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

4}

0dB = 12.TmW/g

Certficals Moo D1900YV2-54029 Marin Pege & ol O
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Impedance Measurement Plot for Head TSL

£ Moar 28 Ho R e

Certifizats Mo: DN 900V 2-54009_Marid Papge 7 of 9
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DASYS Validation Report for Body

Dratef Time: 17032000 12:36:35
Test Laboratary: SPEAG, Furich, Switcerland
DUT: Dipole 199 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d029

Communication System: CW; Frequency: 1900 MHz: Duty Cyele: 1:1

Mesdivm: MSL UL BR

Medium parameters wsed: [= 1900 MHz: o = L58 mho'm; g = 55; p= (000 kg!l:l3
Phantom scction; Flat Section

Measurement Standard: DASY S (IEEEMEC/ANSIT CA3, 19-2007)

DASY S Configuration:
s Prohe: ER3IDY3A - SN3205; ConvEi(4.509, 4,39, 4.59): Calibrated: 26.0k. 2(HK
o Sensor-Surface: 3mm (Mechanical Surface Detection)

o Flectromics: DAE4 Sna(: Calibrated: 020320010

Phantam: Flat Phantom 5.0 (hack ); Type: QDODORS0AA; Scrial; 1002

»  Measurement SW: DASYS, VA2 Build 157, SEMCAD X Version 14,0 Build 57

Pin250 mW /d=10mm, dist=Y.0mm (ES-Probe)/Zoom Scan (7x7Tx7) /\Cube 0: Measurcment
gric: de=5mm, dy=3mm, de=5mm

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

Peak SAR (extrapolated) = 17.2 Wike

SARIT g) = 103 mW/g: SAR(I0 gl = 5.5 mW/g

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

al

0dB = 13mW/e

Certficate Ne: D1800Y2-54029 Marii Faje A9
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Impedance Measurement Plol for Body TSL

17 Far 2010 LASTVES2
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