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Glossary:

TSL tissue simulating liquid

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

Calibration is Performed 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 Wirelass
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62209-1, “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

¢) 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
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Decumentation:
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 certificate. All figures stated in the certificate are valid at the frequency indicated.

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

s Feed Point Impedance and Retumn 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 Retumn Loss ensures low
reflected power, No uncerainty 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.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.
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Report No.: HCTA1309FS01 FCC ID: ZNFLGL22 Date of Issue: Sep. 13, 2013
Measurement Conditions
DASY system configuration, as far as nol given on page 1.
DASY Version DASYS V52 8.6
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MHz £ 1 MHz
Head TSL parameters
The lollowing parameters and calculations were applisd
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 415 0.20 mho/m
Measured Head TSL parameters (22.0=02)"C 40.8 26 % 0.84 mho/m 26 %
Head TSL temperature change during test < 0.5°C —_— e
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measured 250 mW input power 251 Wikg

SAR for nominal Head TSL parameiers

normalized to 1W

8,68 Wikg = 17.0 % (k=2)

SAR averaged over 10 em” (10 g) of Head TSL

condition

SAA measured

250 mW input power

1.62 Wikg

SAH for nominal Head TSL parameters

nomalized to 1W

6.30 Wikg £ 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were appled.
Temperature Permittivity Conductivity
MNominal Body TSL paramaters 220°C 552 0.97 mhaim
Measured Body TSL parameters {(22.0+02) "C 540+6% 1.01 mho/m = 6 %
Body TSL temperature change during test <05°C s -se
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
S5AR measurad 250 mW inpul powaer 251 Whkg

SAR lor nominal Body TSL parameters

normalized 1o TW

9.69 Wikg = 17.0 % (k=2)

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

condition

SAH measured

250 mW imput power

1,64 Wikg

SAR for nominal Body TSL paramelers

normalized o 1W

6.38 Wikg + 16.5 % (k=2)

Cerificate No: DB3SV2-441_Apri13

HCT CO.,
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811
FAX: +82 31 645 6401

TEL: +82 31 645 6300

Page 3ol 8

LTD.

www.hct.co.kr

149 of 186



HCT OO LT
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Appendix
Antenna Parameters with Head TSL
Impedancea, transformed 1o feed point 5200 -1.6
Return Loss -31.9dB

Antenna Parameters with Body TSL

Impadance, transformed to feed point 47.041-4.6 j

Reaturn Loss =249 dB

General Antenna Parameters and Design

Electrical Delay {ona directicn) | 1.372ns

Aftar lang term use with 100W radialed power, only a slight warming of the dipole near the feedpoint can be measured

The dipote is made of standard samirigid coaxial cable, The center conductor of the feading line is directly connacted to th
sacond arm of the dipole, The antenna is therefore shor-circulted for DC-signals. On some of the dipobes, small end caps
are added 1a the dipole arms in order to improve matching when loaded according to the position as explained in the
‘Measuramant Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according o the Standard.

Mo excessive forca must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 08, 2001
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Report No.: ~ HCTA1309FS01 FCCID:  ZNFLGL22 Date of Issue: Sep. 13, 2013

DASYS Validation Report for Head TSL

Date: 25.04.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE35V2; Serial: DS35SV2 - SN: 441

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

Medium parameters used: f = 835 MHz: o= 0.94 S/m; &= 40.8; p = 1000 kg/m’
Phamom section: Flat Section

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

DASYS52 Configuration:
«  Probe: ES3DV3 - SN3205; ConvF(6.05, 6.05, 6.05); Calibrated: 28.12.2012;
s Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn909; Calibrated: 11.09,2012
e Phantom: Flat Phantom 4.9L; Type: QDOO0OP4SAA; Serial: 1001

« DASYS252.8.6(1115); SEMCAD X 14.6%7117)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan {7x7x7WCube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 57,617 V/im; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.84 Wikg

SARI(I g) = 2.51 Wikg; SAR(10 g) = 1.62 Wikg

Maximum value of SAR (measured) = 2.94 W/kg

2%
L8
BET
L)

-10.%%

0dB = 2.94 W/kg =4.68 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 24.04.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serinl: DB3SY2 - SN: 441

Communication System; UTD 0 - CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; o = 1.01 $/m; &= 54; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvFi(6.04, 6.04, 6.04); Calibrated: 28.12.2012;
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn909; Calibrated: 11.09.2012
«  Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

= DASYS252.8.6(1115) SEMCAD X 14.6.%7117)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm. dy=5mm, dz=5mm

Reference Value = 55.722 Vim; Power Drift = 0,01 dB

Peak SAR (extrapolated) = 3.72 Wikg

SAR(I g =2.51 W/kg; SAR(10 g) = 1.64 W/kg

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

L}
i
-1.00
.00
4.00
200
15.00
0dB =293 Wikg =4.67 dBW/kg
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Impedance Measurement Plot for Body TSL
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CALIBRATION CERTIFICATE

Objecl

Calihration procaduse(s)

Calibration dulo:

D1900V2 - SN: 5d032

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

July 29, 2013

Calibraticn Equipmant usod (MATE critical for calibratsgn)

This callration cenificate docurnents he raceability 1o national standards, which realize the physical units of measuamants (S|
The maasursments and the ncertainies with confidence probability are given on the ollowing pages and sre part of the carificate

All enlibrations have been conducted in ihe closed laboraiony tacity; environmaent lempeniune (22 + 35°C and humidty < 70%

Metwork Analyzer HP 87536

| 537300585 54206

18-0ci-01 (in house check Od-12)

Prmary Siandands [*} ] Cal Date LE_lrh!i:nh Ma) Schadulad Calibemlion
Powor mstor EPM-4424 GB3ITAB0T04 0 -Mon=12 (Mo, 217-01640) Oel-13

Powie sensor HP BEB1A USIT20ITES O -Mev-12 (Ma. 217-01840) Oet-13

FRafersnce 20 dB Atsnualor SiM: 058 [20k) D4-Ape-13 (Mo, 217-01736] Apeid

Type-MN mismatch combination SM: 50473/ 06327 O4-Ape-13 [MNo. 217-01730) Ape-14

Relerence Proba ES30V3 SN 3205 28-Dec-12 (No. ES3-3205_Dec12) Doc13

DAES ShE 501 25-Apr-13 (Mo, DAEL-801_ Apri3) Apr-14

Sacondary Standards D8 Check Daie ({in houss) Sehodulod Chech
Power sensor HP 84814 MY41082317T 1800102 (in howse check Oct-11) In honsse check: Del-13
RF gonerator AAS SMT-D6 100005 4= Ang-5 (in house check Oct-11) In house check: Oci-13

In house check: Dcl-13

Harna Funelion Signatues
CaSbrated by larpo EF-Naoug Labaratoey Technician ( ! éf_rg
Approved by: Katja Pokavie Tectinical Managar ﬁ éi
Isswed: July 30, 2013
1 This ¢ an cartificate shall not be reproduced axcepl in full without wisten approval of tha laborelory.
Cartificate Mo: D1900V2-54032_Jul13 Page 1of 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

155

www.hct.co.kr

of 186



HCT OO LT

Report No.: ~ HCTA1309FS01 FCCID:  ZNFLGL22 Date of Issue: Sep. 13, 2013

Calibration Laboratory of Schweizerischer Kalibriesdienst
Schmid & Partner Service suisse détalonnage
Engineering AG Servizio svizzoro di taratura

Zoughausstrasse 43, 8004 Zurich, Switzeriand Swisa Calibralion Service

Accradiled by the Swiss Accredilation Sendce (SAS) Acereditation No.: SCS 108
The Swiss Accreditalion Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

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

Calibration is Performed 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: Measurement Techniques”, December 2003

b) IEC 62209-1, *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 & Technolegy (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
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 certificate. All figures stated in the certificate are valid at the frequency indicated.

s 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 orignted
parallel to the body axis.

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the fiquid 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 uncertainty required.

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

s SAR measured: SAR measured at the stated antanna input power,

s 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 resull.

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

Certificate Mo: D1900V2-5d032_Ju13 Page 2 of B
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Report No.: ~ HCTA1309FS01 FCCID:  ZNFLGL22

Date of Issue: Sep. 13, 2013

Measurement Conditions

DASY syslem configuration, as far as nol given on page 1.
DASY Version DASYS vE2.87
Extrapolation Advanced Extrapotation
Phantom Maodular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations ware applied.
Temperature Permittivity Conductivity
Haminal Head TSL parameters 220°C 40.0 1.40 mha/m
Measured Head TSL parameters (22.0x02)*C 38926% 1.38 mho'm £ 6 %
Head TSL temperature change during test <0.5°C ey -
SAR result with Head TSL
SAR averaged over 1 cm’ {1 g) of Head TSL Condition
SAR measured 250 m\W inpul power 9.91 Wikg
SAR for nominal Head TSL parameters nommakized to 1W 40.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g} of Head TSL condition
SAR measured 250 mW input power 521 Wikg
SAR for nominal Head TSL parametars narmalized to 1W 21.0 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and caloculations wers applied.
Temperature Parmittivity Conductivity
Hominal Body TSL parameters 220°C 53.3 1.52 mha/m
Measured Body TSL parameters (220+02)"C 53426% 149 mho/m = & %
Body TSL temperature change during test <05°C e e
SAR result with Body TSL
SAR averaged over 1 em” {1 g) of Body TSL Candition
SAR measured 250 mW input power 10.0 Wikg
SAR lor nominal Body TSL paramaters normalized o TW 40,5 Wikg = 17.0 % (k=2)
SAR averaged aver 10 em” (10 g) of Body TSL conditicn
SAR measured 250 mW input power 5.34 Wik
SAR lor nominal Body TSL parameters nommalized to 1W 21.5 Wikg = 16.5 % (k=2)
Certificate Mo: D1900V2-5d032_Jui13 Page 3ol B
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Report No.: HCTA1309FS01 FCC ID: ZNFLGL22 Date of Issue: Sep. 13, 2013
Appendix
Antenna Parameters with Head TSL
Impedance, transformed to leed point 5110+ 530
Aetum Loss - 25.5dB

Antenna Parameters with Body TSL

Impedance, transformed o leed point 4680 +540

Retumn Loss -23.7 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.183 ns

Aftar bong term use with 100W radiated power, only a slight warming of the dipole near the leedpoint can be measured

The dipole is made of standard semirigid coaxial cable. The canter conductor of the feeding line is directly connacted to the
second arm of the dipole. The anfenna is theralore shor-circulted for DC-signals, On soma of the dipoles, small end caps
are added 1o the dipole arms in order to improve matching when loaded according to the position as explained in the
‘Measurement Conditions® paragraph. The SAR data are not affected by this change. Tha overall dipoke length s stll
according to the Standard.

Mo excessive lorce must be applied 1o the dipole arms, because they might bend or the soldered conneclions near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufaciured on March 17, 2003
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Report No.: ~ HCTA1309FS01 FCCID:  ZNFLGL22 Date of Issue: Sep. 13, 2013

DASYS Validation Report for Head TSL

Date: 29.07.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: DI900V2Z - SN: 54032

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: £ = 1900 MHz: o = 1.36 S/m; g = 38.9; p = 1000 kgn"ml
Phantom section: Flat Section

Measurement Standard; DASY S (IEEEAEC/ANSI Co3,19-2007)

DASY3S2 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.98, 4.98, 4.98); Calibrated: 25.12.2012;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
» Phantom: Flat Phantom 5.0 {front); Type: QDODOPS0AA; Serial: 1001

« DASYS2528.T(1137); SEMCAD X 14.6.10{7164)

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

Reference Value = 96.191 V/m; Power Drift = 0,04 dB

Peak SAR (extrapolated) = 17.9 Wikg

SARI1 g) = 9.91 Wikp; SAR(10 g) = 5.21 Wikg

Maximum vilue of SAR (measured) = 12.3 Wikg

dl
’—lu

160

=120

10,80

14,40

~18.00

0dB =123 W/kz = 10.90 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 29.07.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d032

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; o = 1.49 S/m; & = 53.4; p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard; DASYS (IEEE/EC/ANSI C63.19-2007)

DASYS52 Configuration:
« Probe: ES3DV3 - 5N3205; ConvF(4.6, 4.6, 4.6); Calibrated: 28.12.2012;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
» Phantom: Flat Phantom 5.0 (back); Type: QDOO0OPS0AA,; Serial: 1002

« DASYS25287(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 96.191 ¥/m; Power Drifi = (0L01 dB

Peak SAR (extrapolated) = 17.1 Wikg

SAR(I g) = 10 Wikg; SAR(10 g) = 534 Wikeg

Maximum value of SAR (measured) = 12.6 W/kg

il
264
1.70
18.00
14.40
-1i.00
0dB=12.6W/kz = 11.00 dBW/kg
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Impedance Measurement Plot for Body TSL
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The Swiss Acoreditation Sorvice is one of the signatories to the EA

Multilateral Agre it for the gnition of caliration cerfificales

Glossary:

TSL tissue simulating liguid

ConvF sansitivity in TSL / NORM x.y.z

MN/A not applicable or not measured

Calibration is Performed According to the Feollowing Standards:

a) |EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wirelass
Communications Devices: Measurement Technigues”, December 2003

b) IEC 62203-1, "Procedurs 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) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

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 certificate. All figures stated in the cerdilicate are valid at the frequency indicated.

« Antenna Paramelers 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
paraliel 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
reflected power. No uncerainty required.

= FElectrical Defay: One-way delay betweaen the SMA connector and the antenna feed point.
Mo uncertainty required.

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

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

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

The reported uncerainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Report No.: HCTA1309FS01 FCC ID: ZNFLGL22 Date of Issue: Sep. 13, 2013
Measurement Conditions
DASY system configuration, as far as not on page 1.
DASY Version DASYS V5287
Extrapolation Advanced Extrapolation
Phantom Modutar Flal Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution d, dy, dz =5mm
Frequency 2450 MHz =1 MHz
Head TSL parameters
The loliowing paramaters and calculations ware applied.
Temperature Permittivity Conductivity
Nominal Head TSL parametars 20 9.2 1.80 mho'm
Measured Head TSL parameters (22.0=02)"C ITBz8% 1.80 mhoim = 6 %
Head TSL temperature change during test =0.5"C R -
SAR result with Head TSL
SAR averaged ovar 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW Inpul power 13.3 Wikg
SAR lor nominal Head TSL paramatars normalized o 1W 52.8 Wikg = 17.0 % [k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW Inpul power 6.18 Wikg
SAA for nominal Head TSL parameters normalized to 1W 24.8 Wikg = 18.5 % (k=2}
Body TSL parameters
The following parametars and calculathons wene applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°"C 52.7 1.85 mho'm
Measured Body TSL paramoters (220 £0.2)"C 50B+68% 2.03 mho'm £ 8 %
Body TSL temperature change during test <0.5"C s aan
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW inpull powar 13.0 Wikg
SAR lor nominal Body TSL paramatens normalized to 1W 50.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL eondition
SAR measured 250 mW inpat pawar 6.01 Wikg
SAR for nominal Body TSL paramaters nofmalized 1o 1W 23.6 Wikg = 16.5 % [k=2)
Cenifichie No: D2450V2-T43_Augid Page 3ofl 8
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Appendix

Antenna Parameters with Head TSL

Impadance, irmans{ormed 1o food point

5390 +42i0

Retum Loss

25.1 48

Antenna Parameters with Body TSL

Impedance, transiomed o feed point

5000+55i0

Ralum Loss -25.2 dB
General Antenna Parameters and Design
J Elacirical Delay (one direction) | 1.158 ns g

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measuned

The dipole is made of standard semirigid coaxial cable. The center conductor of the leeding line is directly connected 1o the
second arm of the dipale. The antenna is therefore shar-circuited for DC-signals. On somae of the dipoles, small and caps
are added o the dipole arms in ordar to improve matching when loaded according to the position as explained in the
"Measurament Conditions® paragraph. The SAR data are nol affected by this change. The overall dipole longth ks still

according to the Sandard

No axcesshe lorce must ba applied 1o the dipole arms, becawse they might bend or the soldared connactions near tha

feadpoint may be damaged

Additional EUT Data

Manufactiured by

SPEAG

Manufactured on

December 01, 2003

Certificate No: D24500W2-T43_Augid
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DASYS Validation Report for Head TSL

Date: 22.08.2013
Test Lubomtory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

Communication System: UTD 0 - CW ; Frequency: 2450 MHz

Medium parameters used: [ = 2450 MHz; o= 1.8 S/m: & = 37.8; p = 1000 ln'.g,-'ln'
Phantom section: Flat Section

Measurement Standard: DASYS (IEEENECSANST C63. 19-2007)

DASYS2 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.52, 4.52, 4.52); Calibrated: 28.12.2012:
« Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sp601; Calibrated: 25.04.2013
+  Phuntom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 100]

» DASYS52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: de=3mm, dy=5mm, dz=5mm

Reference Value = 1004 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 27.8 Wikg

SAR(1 g} = 13.3 Wikg: SAR(10 g) = 6.18 Wikg

Maximum value of SAR (measured) = 16,9 Wikg

L]
¥
S
468
tian
{54 ]
dasa
0dB =169 Wikg = 12.28 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 23.08.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

Communication System: UID 0 - CW ; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; o = 2.03 8/m; g = 50.6; p = 1000 kg/m’
Phantom section: Flat Seetion

Measurement Standard: DASYS (IEEEMTEC/ANSI C63.19-2007)

DASY 52 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(4.42, 4.42, 4.42); Calibrated: 28.12.2012:
« Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 25.04.2013
*  Phantom: Flat Phantom 5.0 (back ); Type: QDOOOP50AA; Serial: 1002

« DASYS2528T7(1137k SEMCAD X 14.6.10(T164)

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

Reference Walue = 93,835 Vim; Power Drift = 0L06 dB

Peak SAR (extrupolated) = 27.3 Wikg

SAR(D g) = 13 Wike; SARI(ID g) = 6.01 Wikg

Maximum value of SAR (measured) = 16.8 Wike

0dB =168 Wikg=12.25 dBW/kg
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Impedance Measurement Plot for Body TSL
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Caliwation procaeduneis)

QA CAL-22.v2

Calibrafion dnle

Calibiration Equigment used (METE ctical for calibratan)

D5GHzV2 - SN: 1107

February 21, 2013

Calibration procedure for dipole validation Kits between 3-6 GHz
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Int house check: Oct-13
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Accradited by the Swiss Accreditation Service [SAS) Acoreditation Mo.: SCS 108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilntersl Agreemant for the recognition of calibration certificales

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EC 62209-2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
& GHz: Human models, Instrumentation, and Procedures”; Part 2: “Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

b) Federal Communications Commission Office of Engineering & Technaology (FCC OET],
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
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:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

» Measuremeni Conditions: Further details are available from the Validation Reponrt at the end
of the certificate. 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 Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is fransformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

s Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No 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,

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiphied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as lar as not given on page 1

DASY Version DASYS V5285
Extrapolation Advanced Extrapolation

Phantem Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)

5200 MHz = 1 MHz
5300 MHz = 1 MHz
Frequency 5500 MHz = 1 MHz
5800 MHz = 1 MHz
S800 MHz = 1 MHz

Head TSL parameters at 5200 MHz
The lollowing parametars and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 20°C 380 4.66 mho/m

Measured Head TSL parameters (220 02)"C T 26% 4.47 mho/m + 6 %

Head TSL temperature change during test <0.5°C — —
SAR result with Head TSL at 5200 MHz

SAR averaged over 1 cm” (1 g) of Head TSL Condition

SAR measured 100 mW input power B.08 Wikg

SAR for nominal Head TSL paramaters nosmakized to 1W B0.1 Wikg = 19.9 % (k=2)

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

SAR maasured 100 mW input power 2.31 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22.8 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5300 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 35.9 4.76 mha/m
Measured Head TSL parameters (220+02)"C 3M5:6% 4.57 mho/m + 8 %
Head TSL temperature change during test <0.5°C e e
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 100 mW inpuit power 8.18 Wikg
SAR for nominal Head TSL parameaters nommalized 10 1W B1.0W / kg = 19.9 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 100 mW inpul powar 2.356 Wikg
SAR for nominal Head TSL parameaters nomalized to 1W 233 Wikg = 19.5 % (k=2)
Head TSL parameters at 5500 MHz
The lollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 356 4,96 mho/m
Measured Head TSL parameters (22.0+02)"C M2+E% 4.74 mho/m = 6 %
Head TSL temperature change during test <05°C [ o
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measured 100 mW input power B.08 Wikg
SAR for nominal Head TSL paramaters normalizad to 1W B0.0 Wikg = 19.9 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL cardithan
SAR measured 100 mW input power 2.29 Wikg
SAR lor nominal Head TSL parameiers normalized to 1W 22.6 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5600 MHz
The following parameters and calculations wene applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 22.0°C 355 5.07 mha/m
Measured Head TSL parameters (220:02)"C H1:6% 4,83 mho/m 26 %
Head TSL temperature change during test <0.5°C e —_—
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 100 mW input power B.53 Wikg
SAR for nominal Head TSL paramaters normakized 1o 1W B4.4 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 243 Wikg
SAR for nominal Head TSL parameters normalized fo 1W 24.0 Wikg = 19.5 % (k=2)

Head TSL parameters at 5800 MHz

The following parameters and calculations wane applied

Temperature Permittivity Conductivity

Hominal Head T5L parameters 20C 353 5.27 mho/m

Measured Head TSL parameters (22.0=02)"C F8 6% 5.05 mho/m = 6 %

Head TSL temperature change during test =0.5°C - -
SAR result with Head TSL at 5800 MHz

SAR averaged over 1 cm”’ (1 g) of Head TSL Conditian

SAR measured 100 mW input power 7.91 Wikg

SAR for nominal Head TSL parameters normalized to 1W T8.3 Wikg = 19.9 % (k=2)

SAR averaged over 10 em” (10 g) of Head TSL condition

SAR measused 100 mW input power 2.25 Wikg

SAH for nominal Head TSL parameters normalized o 1W 22,2 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5200 MHz
The lellowing parameters and calculations were applied,
Temperature Permittivity Conductivity
MNoeminal Body TSL parameters 220°C 48.0 5.30 mhafm
Measured Body TSL parameters [220=02)"C 469+ 6% 5.36 mha'/m = 8 %
Body TSL temperature change during test <=0.5°C — s
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 MW input power 7.50 Wikg
SAR for nominal Body TSL paramaters normalizad to 1W 74.3 Wikg = 19,9 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 100 mW |nput power 210 Wikg
SAR lor nominal Bady TSL paramaters normalized to 1W 20.8 Wikg = 19.5 % (k=2)

Body TSL parameters at 5300 MHz

Thee followang parameters and calculations were applied,

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.9 5.42 mho/m
Measured Body TSL parameters {(220=02)"C 45.T = 6% 548 mho/m + 6 %
Body TSL tamperature change during test <05°C e e

SAR result with Body T5L at 5300 MHz

SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 767 Wikg
SAR for nominal Body TSL parametars normalized to 1W T6.0 Wikg = 19.9 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL candition
SAA measured 100 mW input power 215 Wikg
SAR for nominal Body TSL paramaters normalized o 1W 21.3 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5500 MHz
The lollowing parametirs and calculations were applied,
Temperature Parmittivity Conductivity

MNeminal Body TSL parameters 220°C 4B.6 5.65 mho/m

Measured Body TSL paramelers (22.0 20.2) "C 463 26% 571 mha/m =8 %

Body TSL temperature change during test <05 —_—
SAR result with Body TSL at 5500 MHz

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

SAR measurad 100 mW Input power 7.92 Wikg

SAR for nominal Body TSL paramaters

normalized o TW

78.4 Wikg £ 19.9 % (k=2)

SAR averaged over 10 em”® (10 g) of Body TSL

condition

SAR measured

100 mW input power

2.20 Wikg

SAR for nominal Body TSL paramaters

normalized o TW

21.7 Wikg = 19.5 % (k=2)

Body TSL parameters at 5600 MHz
The following parameters and calculations were apphed.

Temperature Permittivity Conductivity
Nominal Body TSL parameters z20°C 485 5.77 mho/m
Measured Body TSL parameters {(22.0=0.2)"C 482+ 6% 5.83 mho/m £ 6 %
Body TSL temperature change during test <05°C —
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm” (1 g) of Body TSL Caondithon
SAR measured 100 mW input power 818 W/ikg

SAR for nominal Body TSL parameters

normalized to 1W

81.0 Wkg = 19.9 % (k=2)

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

condition

S5AR measured

100 mW input power

2.26 Wikg

SAR for nominal Body TSL parameters

nomalized o 1W

22.3 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5800 MHz
The lollowing parametars and calculations ware applied,
Temperature Permittivity Conductivity

MNominal Body TSL parameters 220"°C 48.2 .00 mhafm

Measured Body TSL parameters (220+02)"C 459 26% 6.12 mha/m =+ 8 %

Body TSL temperature change during test < 0.5°C — -
SAR result with Body TSL at 5800 MHz

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

SAA measured 100 mW input power 7.50 Wikg

SAR for nominal Body TSL parameters

normalized 1o 1W

74.3 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input powear

2.07 Wikg

SAR for nominal Body TSL parameters

normalized fo TW

20.4 Wikg = 19.5 % (k=2}
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Appendix
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to leed point 48.70-9.7 2

Retun Loss - 20.1 dB
Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformed to feed polnt 50.10-670

Return Loss -235dB
Antenna Parameters with Head TSL at 5500 MHz

Impadance, transformed 1o feed paint 51.50-580

Retum Loss - 24,6 dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to leed point 5380-50i0

Retumn Loss -24.4 dB
Antenna Parameters with Head TSL at 5800 MHz

impedance, transiormed to feed paint 55810-610

Retum Loss -22.0dB
Antenna Parameters with Body TSL at 5200 MHz

Impedancea, transformed 1o leed point 4881 -9.4 )

Aetum Loss -204dB
Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed to feed point 50660 - 7.1

Return Loss -23.0d8
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to fead point 51.80-59j0

Retum Loss - 24,4 dB
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Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed 1o feed point 5540-47H2
Return Loss -23.3dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed 1o leed point 56.B80-51[0
Retum Loss - 22.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.195ns _|

After long term use with 100W radiated power, onty a slight warming of the dipole near the feedpaint can be measurad.

The dipode is made of standard semirigid coaxial cable. The center conductor of the feeding line is direetly connected 1o the
second armm of the dipole. The antenna is therelore sho-circuited for DC-signals. On some of the dipoles, small end caps
are added fo the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole lengih is stil)
according to the Standard

Mo axcassive force must be applied to the dipale arms, because they might bend or the soldered connactions near tha
feedpoint may be damaged

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 11, 2011
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DASYS5 Validation Report for Head TSL

Date: 20.02.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1107

Communication System: CW; Frequency: 3200 MHz, Frequency: 5300 MHz, Frequency: 5300 MHz,
Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: = 5200 MHz; 0=4.47 S/m; & = 34.7; p = 1000 kg/m" , Medium parameters
used: f=5300 MHz; o =457 8/m; g, =34.5; p = 1000 kg.l'm‘ . Medium parameters used: = 5500 MHz; o =
4.74 Sim; £ = 34.2; p= 1000 kg/m’ , Medium parameters used: = 5600 MHz; o = 4.83 S/m; &, = 34.1: p =
1000 l'.g.l'm" » Medium parameters used: = 5800 MHz; o = 5.05 $/m; 5, = 33.9; p= 1000 kg/m"

Phantom section: Flut Section

Measurement Standard: DASYS (IEEEIEC/ANSI C63.19-2007)

DASY 52 Configuration:

= Probe: EX3DV4 - SN3503; ConvF(5.41, 5,41, 5.41); Calibrated: 28.12.2012, ConvF(5.1, 5.1. 5.1%;
Calibrated: 28.12.2012, ConvF(4.91, 4.91, 4.91); Calibrated: 28.12.2012, ConvF(4.76, 4.76, 4.76);
Calibrated: 28.12.2012, ConvF(4.81, 4.81, 4.81}; Calibrated: 28.12.2012;

» Sensor-Surface: L4mm (Mechanical Surface Detection)

= Electronics: DAE4 Sn601; Calibrated: 27.06,2012

«  Phantom: Flat Phantom 5.0 (front); Type: QDODOP30AA; Sertal; 1001
« DASYS2 52.8.5(1059); SEMCAD X 14.6.8(7028)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid; dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.648 V/im; Power Drilt = 0,03 dB

Peak SAR (extrapolated) = 30.0 Wikg

SARIL g) = 8.08 W/kg; SAR(10 g) = 2.31 Wikg

Maximum value of SAR (measured) = 19.1 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Valoe = 65925 Vim: Power Drft = -0.04 dB

Peak SAR (extrapolated) = 30.9 Wikg

SAR(1 g) = 8.18 W/kg; SAR(10 g) = 2.36 Wikg

Maximum value of SAR (measured) = 19.4 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 64.482 Vim; Power Drfi = 0.06 dB

Peak SAR (extrapolated) = 33.1 Wikg

SAR(I g) = 8.08 Wikg: SAR(10 g) = 2.29 W/kg

Maximum value of SAR (measured) = 19.8 Wikg

Carificate No: DSGHZV2-1107_Feb13 Page 11 of 18
HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 181 of 186

TEL: +82 31 645 6300 FAX: +82 31 645 6401  www.hct.co.kr



CT

HCT OO LT

Report No.: ~ HCTA1309FS01 FCCID:  ZNFLGL22 Date of Issue: Sep. 13, 2013

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 66.26Y Vim; Power Drift = (.04 dB

Peak SAR (extrapolated) = 34.0 Wikg

SAR(] g) = 8.53 Wikg: SAR(10 g) =2.43 Wikg

Maximum value of SAR (measured) = 20.8 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 61.769 Vim; Power Drift = 0,05 dB

Peak SAR (extrapolated) = 33.1 Wikg

SARI] g) =7.91 Wikg; SAR(10 g) = 2.25 W/ikg

—1-10.00

-30.00

-40.00

-50.00

0dB =198 Wikg = 12.97 dBW/kg
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Impedance Measurement Plot for Head TSL

20 Feb 2813 1B1289:28
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DASY5 Validation Report for Body TSL

Date: 21.02.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1107

Communication System: CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500 MHz,
Frequency: 3600 MHz, Frequency: 5800 MHz

Medium parameters used: 7= 5200 MHz; o= 5.36 5/m; g = 46.9; p = 1000 kg.fm‘ ., Medium parameters
used: F=53300 MHz: 6 =548 S/m; g, =46.T. p= IL[kagn’m1 » Medium parameters psed: = 5500 MHz; o =
571 5/m; g, =46.3; p= 1000 I-cg,f’ml . Medium parameters used: [= 5600 MHz; 6 =583 5/m; 5, =46.2; p=
100 kgr’m‘ » Medium parameters used: = 5800 MHz; o =6.12 8/m; & =45.9; p= 1000 kgjm"

Phantom section: Flm Section

Measurement Standard: DASY'S (IEEENEC/ANS] C63,19-2007)

DASY 52 Configuration:

«  Probe: EX3DV4 - SN3503; ConvF(4.91, 4.91, 4.91); Calibrated: 28.12.2012, ConvF(4.67, 4.67,
4.67); Calibrated: 28.12.2012, ConvF(4.43, 4.43, 4.43); Calibrated: 28.12.2012, ConvF(4.22, 4.22,
4.22); Calibrated: 28.12.2012, ConvF(4.38, 4.38, 4.38): Calibrated; 28.12.2012:

s Sensor-Surface: 1.4mm (Mechanical Surface Detection)

= Electronics: DAE4 Sn601; Calibrated: 27.06.2012

« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA: Serial: 1002
= DASYS52 52.8.5(1059), SEMCAD X 14.6.8(7028)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=¢mm, dy=4mm, dz=1.4mm

Reference Value = 59.005 Vim; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 29.7 Wikg

SAR(1 g) = 7.5 Wikg; SAR(10 g) = 2.1 W/kg

Maximum value of SAR (measured) = 17.9 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7 )/ Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 59.257 Vim; Power Drift = -0.01 dB

Peak SAR (extrupolmed) = 31.3 Wikg

SAR(I gh=7.67 Wikg: SAR(10 g) = 2.15 Wikg

Maximum value of SAR (measured) = 18.6 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 59,157 Vim; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 34,1 Wikg

SAR(1 g) = 7.92 Wikg: SAR(10 g) = 2.2 Wikg

Maximum value of SAR (measured) = 19.4 Wikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dr=1 4mm

Reference Value = 59.204 Vim; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 36.5 Wikg

SAR(1 g) = 5.18 Wikg; SAR(10 g) = 2.26 W/kg

Maximum value of SAR (measured) = 20.4 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, de=l 4mm

Reference Value = 55.755 Vim; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 35.2 Wikg

SAR(] g) = 7.5 Wikg; SAR(10 g) = 2.07 Wikg

Maximum value of SAR (measured) = 19.1 Wikg

-10.00

-20.00

-30.00

-40.00

-50.00

0dB = 19.1 Wikg = 12.81 dBW/kg
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Impedance Measurement Plot for Body TSL

21 Feb 20843 11:43:809

FHY 514 1y FS 48 Te6 0 -93891 0 22668 pF 5 2000080 BO0 HHE
'
CH1 Hariers
i \
& -
B i
P
Ml
CH2 511 LOG 5 g8/ REF -20 8 Li=20. 425 4B 5 206.000 BAD FHz
CH2 Markers
e B-22,959 dB
e 5.30000 Bz
e i :
N | =24, 404 dB
| ey 550009 6Hz
e et ]

. MW‘-?_-_"_T s & 23,345 dB
freg [ 560008 GHE
n 1 T +

S=21.978 4B
S.00080 Mz
Hld
START 5 BOO. 200 BO6 MHE STOF & 000,000 000 MHz
Certificate Mo: DSGHzZV2Z-1107_Feb13 Page 16 of 16

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 186 of 186

TEL: +82 31 645 6300 FAX: +82 31 645 6401  www.hct.co.kr



