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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1798
Calibration Parameter Determined in Head Tissua Simulating Media
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ETIONG- Sh:1 TS Apd T, 013
DASY/EASY - Parameters of Probe: ET3DV6 - SN:1798
Calibration Parameter Determined in Body Tissue Simulating Medis

y | Relative | Cenductivity Duplh Unet,
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ET3OWE- SH: 1754

Apdil 29, 2013
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Dynamic Range f(SARead)
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Conversion Factor Assessment
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ETIOVE- SN:ATHE April 20, 2013

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1798

Qiher Probe Parameters

Senzor Arrangement | Trunnggula
| Canneclar Anghe () [ 6.4
Mechanical Surface Detection Mada enabled |
Oiptical Surtpoe Detection Mode dizabled
“Probe Ovarall Langih | 337 mm |
Probe Body Diamoler . 10 mm
Tip Length . 10 mm
Tip Diarmastsr EEmm |
Probo Tip to Sersor X Calibration Point 2.7 mm
Prabe Tip 1o Sensor ¥ Calibration Fomnl 2.7 mm |
Froba Tip Io Sensor Z Calibration Point 27 mm
Recommended Measurament Distance brom Surface | 4 mm
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Attachment 4. — Dipole Calibration Data
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Report No.: ~ HCTA1307FS07 FCCID:  V65C6522 Date of Issue: Jul. 12, 2013

Calibration Laboratory of S Sehwatzaricher Kallbrierdienut
Schmid & Pariner =, Service sulsse d'Hakmnage
Engineering AG Ees = L Servizle svizzere di aratura
Foughaunstranso 43, B004 Zurich, Switeeriand ‘%ﬁ_\? Swiss Calibration Survice
Accrofiti by he SWIEE Accradiiation Senice (SAS)H Accroditation No.: SCS 108

The Suiss Accreditation Service |s one of the signatories te the EA
Muitlisteral Agresmant for the recognition of ealibeation centilicaes

Glossary:

TSL tissue simulating liguid

ConvF sansitivity in TSL / NORM w,y,2
MNSA not applicable or not measured

Calibration is Parformed According to the Following Standards:

a) IEEE 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”, December 2003

b} IEC 62208-1, "Precadurs o measure the Specific Absarption Rate (SAR) for hand-held
devices used in close praximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commissian Office of Enginearing & Technaology (FGC DET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiotraquancy
Elactromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Davices with FCC Limits for Human Expasure to Radiofrequency Emissions”,
Supplemant G (Edition 01-01) to Bulletic 65

Additional Decumentation:
di DASY4/S 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 frequency indicated.

* Antenna Parameters with TSL: The dipde is mounted with the spacer to position its fead
point exactly below the cenler marking of the flal phantom section, with the arms oriented
parallel to the body axis,

* Feed Point Impedance and Retum Loss These parameters are measured with the dipole
positioned under the liquid filled phanton. The impedance stated is fransformed from the
measurament at the SMA connactor to the feed point. The Retumn Loss ensures low
reflectad power. No uncaertainty required

+ Elactrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required

* SAR measured: SAR measured al the saled antenna inpul power.

s  5AR normalized: SAR as measured, nomalized to an input power of 1 W at the antenna
conneclor.

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resuit.

The erur‘I!e_d unceriainty of measuremant is siated as the standard uncertainty of measurement
multiplied by the coverage faclor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Report No.: HCTA1307FS07 FCCID:  V65C6522 Date of Issue: Jul. 12, 2013
Measurement Conditions
DASY system configuration. as far as not given on pags 1.
DASY Version DASYS V3281
E:m?pulnllm_ Adhanced Extrapolation
Fhantam Moukar Flad Fhsantom
Distance Dipole Center - TSL 15 mm wilh Spacer
Zoom Scan Resclution ¢x, dy, dz = 5mm
Frequency 750 MHz & 1 MHz
Head TSL parameters
The fallowing parpmaters and coloulitions were applied,
Temperature Permittivity Conductivity
Mominal Head TEL parameters 220°C 41.9 0.89 mha'm
Measured Head TSL parameters (220 +0.2) "C and » 8% 0.88 mibwim « 8 %
Haead TSL temperature change during test =05 - -
SAR result with Head TSL
BAR averaged aver 1om” {1 g) of Head TSL Comdifion
SAR measured 250 mW input powar 210mW /g
SAR tor nomingl Head TSL parameters normalized o 1W 8.33 mW /g 217.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condition
BAR measured 250 mW Input power 1.38mW /g
SAR lor nominal Head TSL pasamobers normalizud o W 549 mW /g £ 16,5 % (k=2)
Body TSL parameters
s fedlowwinsg parsmertens ard codculations were applied.
Temparatire Permittivity Conductivity
Hominal Body TSL parameters 2200 55,5 0.98 mhofm
Measured Body TSL parameters {220 =02)"C BA4=8% 0,86 mha/m :_Eur,
Body TSL lemperature change during test <05 '_E._ — —
SAR result with Body TSL
SAR averaged over 1 cm® (1 g} ol Body TSL - Lrenniifilion
SARA measurad 250 MW [rgpul powaer 218mW i g
SAR for nominal Bady TSL paramatars narmalized to 1W 876 m"ﬁl'uf-g t“w_.l:ﬁa{hz:
SAR avernged over 10 em® (10 g) of Body TSL condition
HEAR mamu.ngd_ ES0 mWW input poer 144 MW i g
SAR lor nomingl Body TSL parameters nomelized to 1W 5.76 mW 1/ g = 16.5 % (k=2)
Canificate Mo: DTS0V3-1014_Jul12 Page 3ol @
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Appendix
Antenna Parameters with Head TSL

Impedance, transtormed to feed point E590+3350
Astem Loss -2390B

Antenna Parameters with Body TSL

Impedance, ransformed to feed point 51.00+06 0
Aetwm Loss -38.4 dB

General Antenna Parameters and Design

Elootrical Dby fora diredion} __ ! I- 1,037 ns

Allar long tarm usa with 100W radialed power. only a siighl warming of the dipote near the leadpaint can be masuned

Tha dpcia is made of siandard somingid coaxial cable. The center conducion of the feeding Ene is directly connactad to the
second arm of the dipole. The antenna ks themefora shon-cioullad for DC-signales. On some of the dipobas, srall end cags
are added to 1he dipode armrs in order (o imgrove matching when loaded scooming (o the position as explalined inihe
“Mirasunsmenl Contdilions™ paragraph,. The SAR data are nel affected by this change, The ovemll dipole lengin ks sl
atxamding o B Starscard

Bl Bataacdn Iarns et be applina 1a the dipalé ammg, bechuse !h:r‘r rmghl Band or tha solderad connections near the
Pewscdposnt ey b chismaagimd

Additional EUT Data
Misrmslatunod by ) EPEAG
Marudacheed on March 22 2010
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DASYS Validation Report for Head TSL

Date: 18.07.2012
Test Laborotory: SPEAG, Zunich, Switzerlund
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN: 1014

Communication System: CW; Frequency: 750 MH:

Medivm parameters used; F= 730 MHz2; o = 089 mbho/m; g = 40.4; p = 1000 kgflu.l
Phantoon section: Flat Section

Memsurement Standurd: DASY S (IEEE/EC/ANS] Co3,19-2007)

DASY 52 Conliguration;
s Probe: ES3DV3 - SN3205; ConvF(6.33, 633, 6.33); Calibrated: 30.12.2011;
s Sensor-Surfuce: 3mm (Mechanical Surface Detection)
o Electromics: DAES Sn60]: Calibruted: 27.06.2012
o Phantom: Flut Phantom 4.90; Type; QDROOOPISAA; Serial: 1001
o« DASYSZS2E 1(B38); SEMCAD X 14.6.5(0469)

Dipole Calibration for Head Tissue/Pin=250mW, d=15mm/Zoom Scan (Tx7x7)/Cube 0:
Messurement grid: dy=Smm. dy=5mm. de=5mm

Reference Value = 53,729 Vim; Power Diiflt = 0.0] B

Peak SAR (extrapolated) = 3. 190 mW/g

SAR( g) = 2.1 mW/g; SAR(L0 g} = 138 mW/y

Magimum value of SAR {(measured) = 2,46 mW/g

un
[1
a0
480
=170
4.68
12.08

0 dB =246 mW/g =722 dB mW/g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 18.07,2012

Test Lubortory: SPEAG, Zurich, Swilzerlund

DUT: Dipole 750 MHz; Type: D750V 3; Serial: DTS0V3 - SN: 1014

Communication System: CW Frequency: 750 MHz2

Medium parameters used: F= 750 MHz; o = 0.95 mho/in; g = 54.4; p = 1000 kg/m’
Phantom section: Flat Section

Mensurement Standurd: DASYS ([EEE/MEC/ANS] C63, 19-2007)

DASYS2 Confliguration;

Probe: ES3DV3 - SN3205; ConvFi6.12, 6,12, 6.12); Callbrated: 30.12.2011;
Sensor-Surfuce: 3mm (Mechanical Surfuce Detection)

Electronics: DAE4 Sn601: Calibrated: 27.06.2012

Phantom: Flat Phantom 4.9L; Type: QDOOOM9AA; Serial: 1001

DASYS2 52.8.1(838) SEMCAD X 14.6.5(6469)

Dipole Calibration for Body Tissue/Pin=250mW, d=15mm/Zoom Scan (7x7xT7W/Cube 0:
Mewsurement grid: dx=5mm, dy=5mm, de=5mm

Reference Value = 52.921 Vi, Power Diill = 0.03dB

Peak SAR (extrapoloted ) = 3.263 mW/ig

SAR(I z) =218 mW/g: SAR(10 g) = 1.44 mW/p

Maximum value of SAR (measured) = 2.55 mW/g

=120

12.nn

0dR =255 |'|.'I"|'|".'_H_-—.-3_| idB :||w|"g
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Impedance Measurement Plot for Body TSL
18 Jul 1843 L0:03:35
EHD si U F b U AL 0, i GZAF pH i, A T A
L
Exr e = i
i Y
i
¥
—-
Hld
CH2 S11 LGS S gl REr -39 dD P-I0ITO A0 THO.000 090 HHz
- —f _“:"-._____\_L I e =T
| B Ty -__._,..-":'-F_- s
Car = F
L i b |
SEpn L Y | —
frag 1 .Ir { N U—
¥ Ji - 3l | R L
START %33.000 B0E MHs ETOR 350,000 000 Rz
Cortilicaby Mo DTS0VI-1014_Jul12 Page & of 8
HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 156 of 188

TEL: +82 31 645 6300

FAX: +82 31 645 6401  www.hct.co.kr



Report No.: HCTA1307FS07 FCCID:  V65C6522 Date of Issue: Jul. 12, 2013
Calibration Labaratory of A, 11e Sehwaizerischer Kalinrisrdisnst
Schmid & Partner B et " g Borvice suisse dlalomiage
Engineering AG ez g @ A Servizio svirruro di inraturs
Zoughausstrasse 43, 8004 Zurich, Switzerland mr;;}ﬁ;e“ Cgpp S swiss Catlbration Service

Accredited by Tha Swiss dccredilafion Senice (SAS)
Tha Swiss Accroditation Service is ane &f the signalories 1o the BA
Multibderal Agresmend (o the recognition of calibration cerilicates

HET (Dymstec)

Cliani

Accreditstionio.: SCS 108

Certificate tic: DB3EV2-441_Apri3

CALIBRATION CERTIFICATE

Objact DBIGV2 - SN: 441

Caspradion procedurals)

Calbralion dale

QA CAL-05.v8

Calibration procedure tor dipole validation kits above 700 MHz

April 25, 2013

This calibmbion codilieal decumants the (receabiiy (o naticnal standands, which realize the physical urits of maaswesmants (S1)
| The measuamants andihe uncatantas wih confidénca ciobability ama givan on the folloving pages ard &no oan of tha cedtificala.

|
| Al culibranionm: hana baen conducted i (e clossd lnbomsory laclity: envirenrmant lemperatire (25 = 3)°C and ity < 0%,

Primary Sl

Cahbration Eoupment wwod (WETE clical ke calibralicn)

0 #

Gl Dl {Cerrifacmbe NiL)

Entwnthuhal Calibrakion

Penvir mapay EP3s-a42a
Powier cunsar HP BL4a1/,
Pederencn 20 6B Albeninio
Typa-H mismalch combnation
Fedeance Foobe ESS0VA
MAF4

Secondary Slandads

GBaragios
UB3IT202TAS

5h: 5058 [20M)
S G047 / DBaaT
SN, 3205

B 503

I §

1-Mov-1i (o, 21 7-01640)
Ot-Moi 12 (Mo, 297-01840)
Odfpr 15 (Ne. 217-01756)
Da-AptAd (No, 21 7-01738)
Fh-Dwnz-12 (No. EST-3206_ Lt 2}
11-Bap- 1R (Mo, DAEL-000_Sepid)

sk D (i Iwnass)

Qa3
Dal-13
Apr-1d

Apr14
Dei-13
Eiep-12

Schstuled Check

Powsr sanane P 014
RF ganarator AES SMT-DE
Merlwoirk Asalyrse HP BTRSF

| Callpratad by

Approved by

MYa1Dw2a17
VD0

LIEATIRSAR BAP NS

15-Des-02 {in hewuss chsck Oa-11)
LM g-88 {in hisisa chiok Cef=11)
TR0 (in houss check Ool-13)

Hama Funtiion
Cilmyeiin Lsublsr Labarmiory Tachniclan
Fatja Poskavic Technical Mansgar

Thet cafibiemlion coetilican sl nol b ioprodioed axcod in fll ssthou wilthon sppeoal of e humm:mr.

n hoame check: Oct-10
i houine abick: Oct-13
i o aPeck: Ocl-13

Insumdd: April 26, 2013

Cartiicate Mo: DB3SVI-441_Apr13

Page 1ol 8

HCT CO., LTD.

74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811

TEL: +82 31 645 6300

FAX: +82 31 645 6401

www.hct.co.kr

157 of 188



Report No.: HCTA1307FS07 FCC ID: V65C6522 Date of Issue: Jul. 12, 2013
Calibration Laboratory of ,{‘Qx_i_;'_",'f‘z. §  Eohweizerinchar Kallorierdionst
Schmid & Partner % Servion sl dikkalrmats
Engineering AG L € Garvizio svizzers di taraturs
Zrughiussirasss 43, 8008 Zurich, Switaedand %:;ﬁ\f 5 Bwiss Calibration Service
Agccrmdiied by the Swiss Acomdiialinn Sonaoe (HAG) Aocreditation Na.: SCS 108
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Glossary:

TSL tissue simulating liguid

ConvF sensitivity in TSL/ NORM x.y,2
MiA nol applicable or not measurad

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “IEEE Recommended Practice for Determning the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Hurman Head from Wireless
Communications Devices: Measurement Techninues®, December 2003

by IEC 622081, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz ta 3 GHz)",
February 2005

¢} Fedaral Coemmunications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radicfrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Moblle and
Partable Devices with FCC Limits for Human Exposure to Radidfrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/S5 System Handbook

Methods Applied and Interpretation of Parameters:

«  Measurement Conditions: Further details are avallable from the Validation Heport at the end
of the cerificate. All figures stated in the certificate are valid at te frequency indicated.

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

v Feed Poinl Impedance and Return Loss: These parametars are measured with the dipale
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncerainty required.

v Electrical Delay: One-way delay batween the SMA connector and the antenna feed point.
No uncertainty required.

«  SAR measured: SAR measured al the stated antenna input power,

+  SAR normalizad; SAH as measured, normalized to an input power of 1 W at the anlenna
connector.

+ SAR for nominal TSL parameters: The measured TSL paramelers are used 1o calculate the
nominal SAR result,

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the covarage factor k=2, which for a normial distribution zorresponds to a coverage
prabability of approximately 95%.
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Report No.: ~ HCTA1307FS07 FCCID:  V65C6522

Date of Issue: Jul. 12, 2013

Measurement Conditions
DASY syslem corfiguralon, as tovr ;s el i O e 1

DASY Version DASYS V52.8.6

Extrapolation Artvarged Exfrapolation

Phantom hbacutar Flat Phantom

Distance Dipolz Center - TSL 16 mm with Spacer

Zoom Scan Rasolution dx, dy. dz =5 mm

Freguency B35 MHz = 1 MHz
Head TSL parameters

The following paramoters and aaloulations were applisd.
Temperalure Parmittivity Conductivity

Haminal Head TSL parameters 20°C LR H 0.%0 mhaim

Measured Head TSL paramatars (22.0x02)"C 4062 8% 054 mbodnn + 6 S

Head TSL temperature change during lest <05°C e e
SAR result with Head TSL

SAR avernged over 1 em® (1 g) of Hoad TSL Condition

SAR measured 250 MW Inpul power 251 Wikg

SAR for nomengl Haad TSL paramaters narmalized 1o 1W 068 Wikg =17.0 % {Il-zl

SAR avaraged sver 10 cm® (10 g) of Haad TSL candiiton

SAR measured 260 mW input power 1.62 Wikg

SAR far nominal Head TSL parameters normalized o 1W 5-301'"'“-‘5:9 =165 % (k=2)
Body TSL parameters

Tha following parameters and calculations were apphied,
Temperature Permittivity Conductivity

Nominal Bady TEL paramaters 220°C 5.2 0.97 mha/m

Measured Body TSL parameters (&.0+0.3)°C 540=6% 1.01 mho/m 26 %

Body TSL temparatura change during test < 05" i
SAR result with Body TSL

SAR averaged over | cm’ (1 g) of Body TSL Cundifion

SAR measiiat 250 mW input power 251 Whyg

AR for nominal Body TSL parammsens normalizad to 1W 9,60 Wikg = 17.0 % (k=2)

SAR averaged aver 10 em® {10 g} of Bedy T5L congition J

BAR measuned 250 mW input powar 1.64 Wikg

SAR tar nominal Body TSL parameters iz 10 1W 6.38 Wikg = 16.5 % (K=2)
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Appendix

Antenna Parameters with Head TSL

limpedanaa, transformed to faad point 5200-16jQ

Aetum Loss - 31,8 dB

Antenna Parameters with Body TSL

impedanoe. trarsformed to foed point 47.04 - 480

Return Loss 24,9 d0B

General Antenne Parameters and Design

] Electrical Defay (one diregtion) [ 1372 ns

After long tarm use with 100W radiated power, only a slight warming of the dipole naar the leadpolnt can be measured

The dipole ia muade of standird somingid coasal cable. The centar conductor of the feeding ine is directly connected 1o the
eacand arm of tha dipels. The antenna is Ihemelore shon-aitcuitad ior DC-signals, On goma of the dipoles. small end caps
ari added 1o tha dipals arms in ordar to Improve matching when loaded aocaiding 1o the posilion as sxplained in tha
“Measurement Conditions® paragmph, The SAR data ars not atlected by this change, The overall dipole length is sill
according io the Siandard,

Mo sroeasive fooon must ba appliad 10 he dipole arms, because they might bend or the seldered connactions near the
feedpoint may be damuged.

Additional EUT Data

Manufactured by SPEAG
Mernifisoturd on March (08, 2061
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DASYS Validation Report for Head TSL

Date: 25.04.2013
Test Laboratory: SPEAG, Zunch, Switzerlund
DUT: Dipnle 835 MHz; Type: DI3SY2; Serfal: DE3ISV - SN: 441

Communication System: LD 0 - CW - Frequency: 835 MHz

Medium parameters used: f = 835 MHz; o =0.94 S/m: &, = 40.8; p = 1000 kyfm’
Phantom section: Flt Section

Medsurement Standard: DASYS ([EEENEC/ANS] C63 19-2007)

DASY 52 Conhiguriiion:
« Drobe: ES3DV3I - SN3205; ConvF6.05, 6,03, 6.05); Calibrated: 2812201 2:
s Sensor-Surfice; Jmm (Mechanical Surfnce Detection)
o  Elecyonics: DAEA Snbiw; Calibrated: 11092012
«  Phantom: Flai Phamiom 4.90; Type: QDOOOP49AA; Seral: 1001

« DASYSZILRO(1115): SEMCAD X 14.69(7T117)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grd: da=5mm, dy=5mm, dz=5mm

Reference Value =57.617 Ving Fowe Difi =001 4B

Peak SAR textropiated) = 3.84 Wikg

SAR(1 &) = 2.51 Wke: SAR(10 2) = 162 Wikg

Maximum velue of SAR (measured) = 2.94 Wikg

S kL

0dB =294 Wikg = 4.68 dBW/kg
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Impedance Measurement Plot for Head TSL

IS fpr J0LT Q906 BE
EHI =11 L U r3 10 SLRIT O LEDLE & 119.01 pF B30.000 000 MMz

L]
[
_“- s, i
j o L]
7 -
i
LY ¥
%,
vy ol
16
Hlm
CH2 844 LDe S db/REF -0 df ’ 1-31,928 df  A2%.000 400 HHz
| — S 4 : f ]
- - 1k . _.--'."I" 4 4
Ca T -~
Lo, i 4
\ : |
\ |I.I'
G B A | | I, () e
: -
Hld
STAMT 635,000 D00 NH: STUF 1 B 5,U ORU MHE
Carificate No: DBISVE-441_Aprid Page 6 of B

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 162 of 188
TEL: +82 31 645 6300 FAX: +82 31 645 6401  www.hct.co.kr



LRl N

Report No.: ~ HCTA1307FS07 FCCID:  V65C6522 Date of Issue: Jul. 12, 2013

DASYS Validation Report for Body TSL
Diate: 24.04.2013

Test Laboratary: SPEAG, Zurich, Switzerland
DUT: Dipale 835 MHz; Type: DEISY 2; Serial: D35V - SN: 441
Communication System: UL 0 - CW; Frequency: 835 Mz
Medium parameters used: £= 835 MHz; o= 1.01 8/m; & = 54; p = 1000 kg/m’
Phantom secion: Flat Scetion
Measurement Standard: DASYS (I[EEE/NEC/ANSL C63.19-2007)
DASYS52 Configuration;

+  Probe: ES3DVE - 8M3205; ConvF(6.04, 5.04, 6.04): Calibrated: 28122012

»  Sensor-Surface;: 3mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn909, Calibrated: 1 1.09.2012

+  Phantom: Far Phantom 4.90; Type: QDIGOP42AA; Serial: KN

+ DASYS25LE.6(1115) SEMCAD X 14.69(7117)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (Tx7x7)/Cube 0
Messurement grid: dx=5mm. dy=3mm, dz=5nun

Reference Valoe = 35722 Vim; Power Drifi = 001 dB

Peak SAR (extrapcloted) = 3.72 Wikg

SAR(1 g) = 251 Wike; SAR(10 ) = 1.64 Wik

Maximum valoe of SAR (measured) = 2,93 W/kg

.0
400
1200

-15.00

0 dB =293 Wrkg = 4.67 dBW/kg
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Impedance Measurement Plot for Body TSL
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Glossary:

TSL tissue simulating liguid

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, "IEEE Recommendad Prachica for Determining the Peak Spatial-
Averagad Specific Absoption Hate (SAR) in the Human Head from Wircless
Communications Devices: Measurement Technigues”®, December 2003

b) IEC 622091, "Pracedure io measure the Specific Absorption Rate (SAR) for hand-hald
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢} Federal Communications Commission Oifice of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines lor Human Exposue to Radiofraquancy
Electromagnetic Fields; Additional Information tor Evalualing Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 85

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

¢ Measurement Conditions: Further details are available [rom the Validation Report at the and
of the certificate. All figures stated In the cerlficate ara valld at the frequency indicated.

o Antenna Parameters with TSL: The dipole 15 mountad with the spacer to position its feed
point exacty below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

= Feed Poinl Impedance and Relurn Loss: These parameters are measured with the dipole
positionsd undear the liqud filled phanlom, The impedance stated is transformed from the
measurement al the SMA connector o the feed point. The Retum Loss ensures low
reflected power. Mo uncertainty required.

¢ Electrical Defay: One-way delay betwean the SMA connector and the anlenna feed poinl.
Mo uncertalnty required.

SAR measured: SAR measured at the stated antenna input power.
S5AR normalized: SAR as measured, normalized 1o an input power of 1 W at the antenna
connector.

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

The reported uncertainty of measuremeant is statad as the standard uncentainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds o a coverage
probability of approximately 95%.
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Report No.: ~ HCTA1307FS07 FCCID:  V65C6522 Date of Issue: Jul. 12, 2013

Measurement Condilions

DASY systam oonfguration_as far as not givan on pago 1
EAR\" Version DASYS V5285
Extrapolation ~ Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - Téﬂ_ : 10 n'lm with Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
Frequancy 1800 MHz « 1 MHz

Head TSL parameters
Tha feliowing parameters and caiculations were applied

Temperature Permittivity Conductivity

Hominal Head TSL paramaters 220 40.0 1.40 mhedm

Moasured Heae TBL parametors (220 20.2) "C 39.0+ 8% 1,39 mha'm £ 6%

Head TSL temperature change during test < 0.5*C -— —_
SAH result with Head TSL

_m lw;ig:d_mr 1om' {1 gi_ul' Head TSL Conditson

SAF measurad 250 mW input powar 2.75 Wikg

SAR for naminal Head TSL pasamedans nosmalized fo 1w 38,9 Wikig + 17.0 % (k=2)

S0A averaged over 10 om” (10 g) of Hend TSL arliton

SAR measured 250 mW Input power 512 Wikg

SAR for nomanal Head TSL parameters normalized 1o 1W 0.5 Wikg = 16.5 % (k=2)
Body TSL parameters

The lollowing paramatars and calculatlons ware appliad.
Tempearalure Parmittivity Conductivity

Mominal Body TSL parametors 220G 513 1.52 mho/m

Measured Body TSL parameters 22.0£02) "C 514:8% 1.52 mho'm £ 6 %

Body TAL temperature change during test <05"C — e
SAR result with Body TSL

SAR averaged over 1 em® (1 g) of Body TSL Condition

SAR measured 250 mW input pawar 9.69 Wikg

SAR for nominal Body TSL parpmelers nomalzed 16 1TW 384 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL condition B

SAR measurad 250 mW input power 501 Wikg

SAR lor noning B.ul_l!r !’E]!__.p.e_nf.meler:. nomakized 1o 1W 20.3 Wikg = 16.5 % (k=2)
Carilicate Mo: D1800V2-2d007 _Marid Page dol 8
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Appendix

Anlenna Paramelers with Head TSL

Impedanog, ramsicmmed o feed point 47.50- 7.6 2

Ratum Lozs - 2.8 dB8

Antenna Parameters with Body TSL

Immdanr-n. trarsformad o lead point 4540 - 7.1 1
Hedum Loss =211 dB

General Antenna Parameters and Design

Elactrical Dalay (one diraction) 1.205 ns -|

Altar long lerm use with 100W radiated power, only a slight warming of the dipole near the feadpaint can ba measurad,

The dipole is made of standard Semingid cooxal cobde, The genter conductor of the feeding line is directly connected 1o the
second anmn of fhe dipcke. The antenna |5 therefore sho-circuiled for DC-gignals. On soms of the dipoles, small and cape
are added 1o the dipols arma in order o improve matehing whan loaded according to the pisiton as explained m the
“Measurement Conditions® paragraph, Thae 3AR data are not alfected by this change. The overall dipola length is sill
ponording to the Standand.

Mo excesshve lorcs must be applied to the dipole arms, becausea they might band or the soldarad connactions near tha
fesdpaint may be damaged,

Additional EUT Data

Munura:."lurul;l. by SPEAG i
Manufactured on July 23, 2001
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Report No.: ~ HCTA1307FS07 FCCID:  V65C6522 Date of Issue: Jul. 12, 2013

DASYS Validation Repart for Head TSL

Date; 19.03.2013
Test Lnboratory: SFEAG, Zunch, Switzerkind
DUT: Dipole 1800 MHz; Type: D18AOY2; Serial: DIROOV2 - SN: 24007

Communication Systen: W Frequency: 1800 MHz

Medom parameters used: = 180 MHz: o= 1 39 §/m; g,= 39 p= 1000 kg.l'.yf
Phantom section: Fla Section

Measurament Standard: DASY S (IEEENRECYANSTI CA3 19-2007)

DASY 32 Conliguration:
o Probe: ES3DV3 - SNA205: ConvF5.04, 5.04, 5040 Calibraied; 28.12,20102:
o Sensor-Surface: 3mum (Mechamen! Surface Deteetion)
»  Electronics: DAE4 Sn601; Calibrated: 27.00.2012
» Phantom: Flat Phantom 5.0 (front), Type: QDOOOPSOAA, Scral. [00]

o DASYSI252R5(01059) SEMCAD X 14.6.8(T028)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7 ) Cube 0:
Mewsorement gnd: dx=5mum, dy=3mm, de=3mm

Reference Value — 96.246 Vim: Power Drift — (.06 dB

Peak SAR (extrapolated) = 17.7 Wik

SAR(I gh = 90.75 Wikp: SAR(10 g) = 5,12 Wikg

Maximum value of SAR (measured) = 12,1 Wikz

[1]-]
0
-4.00
8.00
-12.00
A6.00
-20.00
0dB = 12.1 Wike = 1083 dBW/kg
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Impedance Measurement Plol for Head TSL
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DASYS Validation Report for Body TSL

Dare: 19.003.2013
Test Luboraiory; SFEAG, Zunch, Switzerland
DUT: Dipole 1800 MITz: Type: DIROOV2; Serial: DIB0OV2 - SN: 2d007

Communication System: CW; Frequeney: 1800 MHz

Medium parameters used: = 1800 MHz: o= 1.52 8/ g =51.4; p= 1000 I»:mrn"
Phunlom section: Flat Section

Measurement Standard: DASY S (IEERARCIANS] O63.19-2007)

DASY 52 Conligurition
s Probe: ES3DY3 - SNI205: ConvE(4,73, 473, 4.73% Calibrated: 28.12.2012:
s Sensur-Surfsee: 3o (Mechanical Surlsce Detection)
» Elecuonics: DAE4 Sn601: Calibrated: 27.06.2012
= Phantom: Flit Phantom 5.0 (back ), Type: QDOOOPSOAA; Serul: 1002

« DASYS2 52R.5(1059); SEMCAD X 14.6.8(7028)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10Umm/Zoom Scan (7x7x7)/Cube 0:
Measurement gndd dx=5mm, dy=5mm, dz=5mm

Reference Value =92 813 Vim: Power Drift = 0.08 dB

Peak SAR (extrapokited) = 17.2 Wikg

SARIL 2) =9.69 Wkg; SAR(10 g} =511 Wikg

Maximum value of SAR (measured) = 123 Wikg

dB
0
-4.00
-8.00
-12.00
-16.00
-20,00
0dB = 12,3 Wike = 10.90 diiW/ikg
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Impedance Measurement Plot for Body TSL
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FCC ID:

V65C6522

Date of Issue:

Jul. 12, 2013

Calibration Laboratory of

Schmid & Partner
Engineering AG

Inughnusniraase 43, 8004 Zurich, Switverand

Accraddad by the Swits Accreditalion Sanica (SAS)
Tha Swiss Accrediation Bervioe s one of the signatories o the E4
Mullilaleral Agroement far the recognition of callbration certificates

oHiSg

L] F-
E@F":“p

[~ Schweirerischer Kalibrierdienst

Eervice suluse d'stnlonnage
Servizio svizzers di taratura
Swiss Calibration Servics

hecreditation No.: SCS 108

cient  KTL (Dymstec) Centificate to: D1900V2-5d038_May13
[CAl IRRATION CERTIFICATE ]
[Tt E=E R e s R S ma A0 BE RWER R B
=S
Objaet 01900V2 - SN! 5do3s
Callbmtion procudunais) QA CAL-05vE
Calibration procadure for dipole validation kils above 700 MHz

Caliuration data: May 29, 2013

Tras ealibiralion corfifienfs documents the traceabllity to national standards. which realize the physical units of moasiremends (S0}

The messunements and e uncerainies with confidanca profabdity ane ein on e following pages and are par of the cendicale,

All culbralions huve Boun comiuciod in (b closad iabaratony facility: anvirenmant lampedalure (22 s 570 and hamidity « 7%

Calibmiion Fquipment ussd (MSTE cilical for calibrasion)

Primary Standards lIDy Cal Diabes [Emtilianlo Mo } Scheduled Caspraion

Fowed inulor EFM-44234 GEATARO TS 09 -av- 12 (Mo, 21 7-0 Ea0) Chit-13%

Porenr smmsnr HP 84814 USIT20ETEd 12 (Mo, 21 T-LaE40) Ciol-13

Felarence 20 9B Attanukor SN: SUSH (20k) O-Apr-13 (No, 21700 7368} Apr-id

Type-h miemalcli Gombiralion BN BouT A J 080T 04-Apr-13 (No, 21 7-01 709) Apr-14

Ralnnmicr Probo EBER0VI EN: 3205 ZeDwce1F (Mo, ES3-3206_Doo1d) Do 13

DAE4 SN 601 25-Ap-13 (No. DAE4-BO1_Aprl 5} Apr-14

Saconday Slandards I s Chick Dale {in housel Bohwhdod Gk

Power sensar HP 4314 MYa108E1 Y 18-Derl 07 [in houmn shack Chel-11) In o check; Oct1 3

RF génaralor RES ST-08 e e ] 04-Aug-20 (in howse eheok Oet-11) n house chack: Oed-13

HNutwurk Arudyaar HP BTSIE USITI0505 Sa2G 1800101 (0 hauks check Ocl-12) I heouisie ohock: Oi-13

Marts Function Signature
Calibmeud by Last Kiysnar Latwnatury Teachiing %
Approved by: Wl ko Tochrical Managge -»'-5 ?}%
Iaaugd: May 29, 2019

This ealitemltion cedilicalks shail nog b reproduced except n full wilhout wiittan apgroval of the labombory.
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Report No.: HCTA1307FS07 FCC ID: V65C6522 Date of Issue: Jul. 12, 2013
Calibration Labeoratory of ¢*$f gﬂl.ﬁ& Senweintristhar Kalibrierdianst
Schmid & Part Sy s e
Englineurir?g EII ITE=NY a @ z| C :Lfﬁﬁi:rm
Toughnusstrasee 43, 8004 Zurich, Switzorend 'fgﬁ,'?‘;;_?’ ’?@Rgﬂg 5 swiss Calibration Service
il i
Accrifiod Ly the Swes Acorsdiialion Sarvics [SAS) Lcereditation No,: SCS 108

The Swiss Acoredltation Sorvice |3 one of tha signatories o lin EA
Mutilateral Agreament far tha recognition of calibration certillentes

Glossary:

TaL tissue simulating lguid

ConvF sensitivity in TSL / NORM x.v.z
/A not applicable ar not measurad

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 irom Wirgless
Communications Devices: Measurement Techniques”, December 2003

b) 1EC 622081, "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 Radiofrequency
Electromagnetic Fields; Additianal Information far Evaluaiing 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 Eystem Handbook

Methods Appliad and Interpretation of Parameters:

»  Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

= Antenna Paramelers with TSL: The dipole is mounted with the spacer to position its feed
point exacty 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
positionad under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed paoint. The Retum Loss ensures low
reflacted power. No uncertainty raquired.

» FElectrical Celay: One-way delay between the SMA connector and the antenna feed paint.
MNo uncertainty required.

e SAH measured: SAR measured at the stated antenna input powar.

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

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
muliiplied by the coverage factor k=2, which for a narmal distribution corresponds to a coverage
probability of approximately 95%.

Cartiticate No: D1900V2-5d038_May1a Page 2 ob B
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Report No.: ~ HCTA1307FS07 FCCID:  V65C6522 Date of Issue: Jul. 12, 2013

Measurement Conditions

DASY system corfiguration, as faras nol givonon page 1.
DASY Varsion DASYS Va2 86
Eflrnpnlnllnn Advancad Extrapalation
Phantom Mistllar Flal Fhanlom
Distance Dipol: Center - TSL 10 mm wilh Spaor
Zoom Scan Resolulion dx, dy, dz = 5mm
Frequency 1000 MHz = 1 MHz
Head TSL parameters
The lollewing parematars and caleulations were applied
Temperature Permittivity Conductivity
Mominal Head TEL parameters 2200 0.0 1,40 e
Measured Head TSL parameters [(#2.0+ 02) G 3B % 123 mhoim 26 %
Head TSL temperature change during tost =0.5°C — e
SAR result with Head TSL
SAR averaged cver | cm® (1 g) of Head TSL Gondition
SAR mensunad 2560 mW inpul power 10,1 Wikg
SAR for nnmm__l-imd TSL parameters narmalized o 1W 411 Wikg = 17.0 % (k=3)
SAR averaged over 10 om® (10 g) of Heed TEL ] condition
HAH measured 250 mW input powes 529 Whkg
SAR for nomina Head TSL parametars normalized 1o 1% 21,4 Wikg = 16.5 % (k=2)
Baody TSL parameters
The lollowing parametars and caleulations were applied
Temparalure Permittivity Conductivity
Nominal Body TSL parameters 22.0%C 533 1.52 mhofm
Measured Bady TSL paramelars (22.0 0.2} °C BiG+ A% 1.48 mho/m = & %
Body TSL temperature change during test =05"C e e
SAR result with Body TSL
SAR averaged over 1 am® (1 g) of Body TSL Condition
SAH measured 250 mW inpat powar 10.2 Wikg
SAH for nominal Body TSL parametans normodized to 1W 41.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL G
SAR measured 250 mW inpul powar 547 Wikg
SAR far nomingl Body TSL prramelers namalizad ta 1W 2.1 Wikg = 16.5 5 (k=2)
Certilicaty Mo: D1800V2-54038 May13 Paps 3 of B
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Report No.: HCTA1307FS07 FCC ID: \V65C6522 Date of Issue: Jul. 12, 2013
Appendix
Antenna Parameters with Head TSL
‘_Hﬂuudm e, lr&rak:lrma-r.‘l o leed poin 21 0+67i0
Aeturn Lozs -23.3dB

Antenna Parameters with Body TSL

Impedanca, trarstormed to feed paint ATH R+ T0M
Retemn Loss 2.5 dB

General Antennz Parameters and Design

[ Electrical Dalay {one diraction) ] 1.187 na _J

Alter leng term use with 100W radiated power, only a slight warming of the dipola naar the feedpoin can be measured,

Ihe dpole is made of standard semirigid coaxial cahle. The center conductor of the feeding fine s directly connacted 1o tha
second arm of the dipcle. The antenna is thevelore short-circuited for DC-signals. On soma of the dipales, small oo capy
are added 1o the dipale arms in order to Improve matching whan loaded according to the posilion as explainad in the
“Measurement Conditions” paragraph. The SAR data are not atiectod by this change. The overall dipole Imnigth is still
goconding to the Standard.

No axeassive lore mist bo applied to the dipole arms, becauss they might band ar the soldared connections near the
taedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactered on July 04, 2003
Certificate Mo: D1900V-50038_May13 Hage d ol B
HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 176 of 188

TEL: +82 316456300 FAX: +82 31 6456401  www.hct.co.kr



LRl N

Report No.: ~ HCTA1307FS07 FCCID:  V65C6522 Date of Issue: Jul. 12, 2013

DASYS Validation Reporl for Head TSL
Date; 29.05.2013

Test Labaratory: SPEAG, Zurich, Switzerland
DUT: Dipaole 1900 MHz; Type: D1900V2; Serinl: D1900V2 - SN: 54038

Communication Syitem: ULD 0 - CW 5 Prequency: 1900 MHz

Medium parameters used: F= 1900 MHz; o = 1.35 8/m; & = 39.3; p = 1000 kgjm"
Phantom secuon: Fal Section

Mensurement Standard: DASY S (IEEEMEC/ANST C63, 19-2067)

DASYS2 Conhigurztion:
»  Probe: ES3DV3 - SN3205: ConvF(4.98, 4,98, 4.98). Calibruted; 28.12.2012;
»  Sensor-Surfice; Jmm (Mechanical Suriace Detection)
+ Electronics: DAE4 Snb01; Calibrated: 25.04.2013
#  Phantom: Flar Phantom 5.0 (front); Type: QDOOOES0AA; Seral: 1001

= DASYS2528.6(1115) SEMCAD X 14697117

Diipole Calibration for Head Tissue/Pin=250 mW, d=10mmv/Zoom Scan (7x7x7VCube 0):
Messurement grid: dx=5mm, dy=3mni. dz=5mm

Reference Value = 97.243 Vim; Power Drift =105 dB

Peak SAR (exmrapokited) = 181 Wikg

SAR(L g) = 10.1 Wikg: SAR(10 p) = 5.29 Wike

Maximum value ol SAR (measured) = 12.3 Wikg

[ 1]

L ]

160

.20

108

14 4m

LR ]

B = 12.3 Wikg = 10.9) dBW/kg
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Impedance Measurement Plot for Head TSL
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Report No.: ~ HCTA1307FS07 FCCID:  V65C6522 Date of Issue: Jul. 12, 2013

DASYS Validation Report for Bedy TSL

Date: 29.05.2013
Test Labortory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900VZ; Serial: D1900V2 - SN: 54038

Communication System: UID 0 - CW ; Frequency: TR0 M1z

Medium purameters used: £= 1900 MHz; ¢ = 1.49 S/m; & = 53.6; p= 1000 kg/m®
Phantom section; Fal Section

Memsurement Standard: DASYS (IEERAEC/ANSI C63.19-2007)

DASYS2 Configurition:
» Probe: ES3DV3 - SN3205; ConvF{4.6, 4.6, 4.6); Calihraed: 28122012
+  Sensor-Surface: 3mm (Mechonieal Surface Detection)
« Hleatronics: DAES Sn601; Calibrated: 25.04.2013
»  Phuntom: Flit Phantom 5.0 (hack ); Type: QDOOOPSOAA; Seriul: 1002

o DASYS52 52.8.6(1115); SEMCAD X 14.6%7]17)

Dipaole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measuremaent grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 97,243 VW/m; Power Drift — 0,02 dB

Peok SAR (cxtrapolated) = 17.4 Wikg

SAR(L g) = 10.2 Wikg; SAR(L0 g) = 547 Wikg

Muoximum value of SAR (measured) = 12.9 Wikg

dn
]
|
|
F. )
: 44
820
11.6n
1r.un i~
0dB =129 Wikg=11.11 dBW/kz
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Impedance Measurement Plot for Body TSL
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Calibration Labaratory of
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Engineering AG
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|CALIBRATION CERTIFICATE
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CakDmoD) procaaur i QA CAL-O5vE
Calibration procadure fer dipole validation kits above 700 MHz
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Calibration Laboratory of
Schmid & Partner

Enginearing AG
Teughiusstrasae 43, 8004 Zurich, Swiloerlamd

s R TR I TR SLRN
Sarvios sulsse o stalonnmge
Barvizio svizeero di ralura
5 swiss Callbration Service

Acorodbod try the Swiss Accroditation Sarvice (SAS) accraditation Mo SCS 108
The Swiss Aocrodilation Bevvice is one of the signalories 10 the EA
Muitiliteral Agreament for the recognition of calibration certificams

Glossary:

TEL tissue simulating liquid

ConvF sansitivity in TSL / NORM «.y.z
A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “|EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorplion Hate (SAR) in the Human Head from Wireless
Cammunications Devices: Measuremen| Technigues”, December 2003

b) IEC 822081, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used In close proximity 1o the ear (frequency range of 300 MHz to 3 GHz)",
Fabruary 2005

¢l Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guldelines for Human Exposura to Hadiofrequency
Electromagnetic Fields; Addional Information for Evalualing Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure 1o Radlofrequency Emissions”,
Supplemant C (Edition 01-01) to Bulletin 65

Additional Documentation:
dl DASY4/5 System Handbook

Methods Applied and Interpretation of Paramelers:

«  Measurement Conditions: Further delails are available from the Validation Report at the end
of the cerificata. All ligures stated in the cerificate are valid at the frequency indicated.

» Antenna Paramatars with TSL: The dipole is mounted with the spacer 10 position lts feed
point exactly below the cenler marking of the flat phantom section, with the arms ariented
parallel to the body axis.

« Faad Poinl Impedance and Return Loss: These parameters are maasurad with [he dipole
positioned under lhe liquid filled phantom. The impedance stated is tfransformed from the
measurement at the SMA connector 1o lhe feed point, The Return Loss ensures low
reflected power, No uncertainty requirad.

s Electrical Delay: One-way delay between the SMA connector and the entenna feed point.
Mo uncertainty required

s SAR measured: SAR moasured at the stated antenna input powar.

+  S5AHM normalized: SAR as measured, normalized to an input power of 1 W at tha antenna
connactor.

« SAR for nominal TSL parameters: The measured TSL paramesters are used o calculale the
nominal S4R result.

The repaited un:analn-l:y of measurement s stated as the slandard uncertainty of measuramant
multiplied by lha coverage factor k=2, which for a normal distribution corresponds to a covarage
probability of approximately 95%.
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Measurement Conditions
DASY sysiem configuialion, as lar as nol given on pags 1
DASY Version DASYS V5282
Exirapalntion Arhvanoud Exfrapolition
Phamtom Muodulor Flal Phantom
Distance Dipole Conber - TEL 10 mim with Spocer
Zoom Scan Resolution . dy. dz =5 mm
Frequency 2450 Mtz = 1 MHz
Head TSL parameters
The loliowing paramaters and caiculations were applied.
Tomperaiue Pormittivity Conductivity
Mominal Head TSL paramelers 220°C 302 1.80 mham
Measured Hoad TSL parameters [22.0 20.2) °C B2z86% 1.81 mhom 26 %
Hoad TSL tempersture change during test «0.5"C
SAR result with Head TSL
SAR aversged over 1 om” (1 g) of Head TSL Coantfitiom |
SAR measuned 250 mWY input powar 13.2mWig
SAR for nominal Head TSL paramaters normalizad fo 1W 52.7 mW /g = 17.0 % (k=2}
BAR averoged oven 10 cm® (10 g) of Head TSL candiicn
SAR maasurad 250 mW inpul power B1BmW g
EAR for nominal Hoad TEL poarometonm nosmnaiizod 1o TW 24.7 mW /g = 16.5 % (k=2)
Body TSL parameatars
Tha loticpaing parnmedod amnd calculations wens applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1,25 mho/m
Measured Body TSL parometers (220202 "C 51.328% 1.88 mho/m = 8%
Baody TEL temperniure change during test =050 wnem
SAR result with Bady TSL
SAR averaged over | em’ (1 g) of Body TSL Condition
CARA megsured BE0 mW bnpul posrs 13.0mW /g
SAR for nominpl Body TSL parumelons nommadized 1o 1W 51.2mW /g w17.0 % (k=2)
SAR overaged over 10 om” (10 g} of Body TSL canditon
SAR measumsd 250 mW input power i B.10mW i g
SAR Ter nomingl Body TSL paramelers narmilized o 1W 24.2 mW [ g m 16.5 % (k=2)
Caodificain No: DRSOV T43_Aug 12 Piga 3ol 8
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Appendix
Antenna Parameters with Head TSL

Impedance, transiommad (o feed point

0L+ 4.7 i

Raoturn Lows

Antenna Parametars with Body TSL

246d8

Impadanca, transiarmaed o leed poirt

5060+ 650

Pletum Loss

- 23,7 dE

General Antenna Paramelers and Design

1.158 na

Elnairical Diolay {ore direclion)

Aftar long term use with 100W radiated power, only a slightwarming of the dipole near the fesdpoim can be measured,

Thia dpola is made of slandard semingld coaxial cable. The center conducionof the leeding line |s directly connacted to the
sacond arm of tha dipols. The antenna is theralore shon-ciruited {or DC-signals. On some of the dipcles, amall end caps
are afded 1o the Iji-;ur_'lle RIS N OMGEr 10 Improwe lh&'lﬂ'l.ll'll] when lnaded ACCORNnG to thes position as explained in the
"Measuremeni Conditions" p.u.rur_;rﬂph The BAR dado o nol affooiod by e chango. The ovall depolbe eogih sl
aeconding fo the Standard

Mo oxpoaang Toroo mas! Do applad 1o the dipolo anms, baciuss hay meght bend or the eolderad cOnnBoions nsar [he
Iesipewnl may be damaged

Additional EUT Data

Manufactured by SPEAG

Manulactured on December 01, 2003
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DASYS Validation Report for Head TSL

Drae: 23.08.2012
Test Labomory: SPEAG, Zorich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450VZ - 5N: 743

Communication System: CW: Frequency: 2450 MHz .
Medium pargmeiors psed: = 2450 MHe o= LBl nholm; & = 39.2; p= 1000 kg/m
Phismiom section: Flat Section

Mewurement Standand: DASYS (IEEEARC/ANMS] C63.19-2007)
DASY 52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.435, 4.45, 4.45); Cuhbruted: 30,12, 2011
«  Sensor-Surface: Jmm {Mechanical Surfuce Detection)
« Elecrronics: DAES Sn601; Calibruted: 27.06.2012
«  Phantom: Flar Phantom 5.0 (ront); Type: QDOOPS0AA; Serl: 1001

o DASYS2 52.8.20969) SEMCAD X 14.6.60(824)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7737 Cabe 0:
Memsurement grid: dx=Smm, dy=S5mm, dz=5mm

Referepoe Value = 98 554 Vim; Power Drift = 00.01 dB

Peuk SAR (extrapotated) = 26,584 mWig

SAR g) = 13.2 mW/g: SAR(I0 g) = 6,18 mW/g

Maximum value of SAR (measured) = 16.5 Wikg

dii
i
500
-18.00
15,0
=20.00
25100
0 dR = 16.5 Wikg = 24.35 dB Wikg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Repart for Body TSL

Drate: 22.08.2012
Test Laborgtory: SPEAG, Zurich, Switzerland
DUT: Dvipole 2450 MHz; Type: D2450V2; Serial; D450V - 5N: 743

Communication System; CW; Frequency: 2450 MHz

Medium purnmeters used: [= 2450 MHz; o= 1,99 nho/m; ¢, =51.3; p= 1000 h;‘."m'
Phantom section: Flal Section

Memsurement Sundand: DASYS (IEEENEC/ANS]T CH3, 19-2007)

DASY 32 Configuration;
« Probe: BESIDV3 - SN3205; ConvFi4.20, 4.16, 4.20); Cahbraed: 30, 122010 1;
s Sensor-Sorfuce: Smom (Meclhunicul Surfoce Detection)
& Elecoromics: DAES Sndll;, Calibrated; 27 00,2012
«  Phantom: Fla Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

« DASYSZS528.2(969): SEMCAD X 14.6.6(¢824)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7 W Cube 0:
Mewurement grid: dx=5mm, dy=5mm, dz=5mm

Refeence Value = 95099 Vim: Power Dviflt = (00.01 d8B

Peak SAR (extmapolated) = 264859 mW/ig

SARI gl = 13 mWig: SAR(ID g) = 61 mW/g

Maximum value of SAR {measured) = 169 W/ikg

au
Ll
2,50
-A,50
1440
1870
EIT !
0dB = 169 Wikg =24.50 B Wiky
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Impedance Measurement Plot for Body TSL
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