HCT

Report No.:

HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011

B Dielectric Parameter (1900 MHz Body)

Title P8000

SubTitle WCDMA1900(Body)

Test Date Mar.21, 2011

Frequency e' e
1850000000 . 0000 53.7515 14.9379
1855000000 . 0000 53.7310 14.9372
1860000000 . 0000 53.6978 14.9630
1865000000 . 0000 53.6300 14.9907
1870000000 . 0000 53.5599 14.9950
1875000000 . 0000 53.5116 14.9982
1880000000 . 0000 53.4748 14.9691
1885000000 0000 53.4047 14.9597
1890000000 0000 53.3832 14.9466
1895000000 0000 53.3445 14.9385
1900000000. 0000 53.2845 14.9428
1905000000 0000 53.2531 14.9614
1910000000 0000 53.2186 14.9170
1915000000 . 0000 53.1935 14.9375
1920000000 . 0000 53.1885 14.9320
1925000000 . 0000 53.2237 14.9807
1930000000 0000 53.1960 14.9892
1935000000 . 0000 53.2322 15.0220
1940000000 0000 53.2118 15.0605
1945000000 0000 53.1976 15.0932
1950000000 0000 53.2117 15.1358
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HCT

Report No.:

HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011

B Dielectric Parameter (2450 MHz Body)

Title P8000

SubTitle WCDMA1900(Body)

Test Date Mar.21, 2011

Frequency e' e
2400000000 0000 52.0045 14.1307
2405000000 0000 51.9707 14.1425
2410000000 0000 51.8831 14.1618
2415000000 0000 51.8312 14.1406
2420000000 0000 51.8198 14.1813
2425000000 0000 51.7793 14.1987
2430000000 0000 51.7316 14.2217
2435000000 0000 51.6904 14.2705
2440000000 0000 51.6977 14.2921
2445000000 0000 51.6476 14.3302
2450000000.0000 51.6390 14.3534
2455000000 0000 51.5968 14.3822
2460000000 0000 51.5987 14.3362
2465000000 0000 51.5505 14.4069
2470000000 0000 51.5648 14.4467
2475000000 0000 51.5559 14.4563
2480000000 0000 51.5638 14.5197
2485000000 0000 51.5541 14.5193
2490000000 0000 51.5565 14.5600
2495000000 0000 51.5445 14.5514
2500000000 0000 51.5515 14.5600
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Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011
Calibration Laboratory of S, Schwelzerischer Kalibri
Schmid & Partner SE‘MW Service suisse d'étalonnage

Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland “,,aﬁ\‘.\? Swiss Calibration Service
Accredited by the Swiss Accrediation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multil | Agi t for the gnition of calibration certificates
cient  HCT (Dymstec) Certificate No: ES3-3161_Mar10
CALIBRATION CERTIFICATE

Object ES3DV3 - SN:3161
Calibration procedure(s) QA CAL-01.v6, QA CAL-12.v6, QA CAL-23.v3 and QA CAL-25.v2

Calibration procedure for dosimetric E-field probes

Calibration date: March 22, 2010

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 £ 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Calibrated by: Jeton Kastrati Laboratory Technician &zb [b,_,

Issued: March 25, 2010
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Primary Standards __|ID# - - Cal Date (Certificate No.) Scheduled Calibration

Power meter E44198 GB41293874 1-Apr-09 (No. 217-01030) Apr-10

Power sensor E4412A MY41495277 1-Apr-09 (No. 217-01030) Apr-10

Power sensor E4412A MY41498087 1-Apr-09 (No. 217-01030) Apr-10

Reference 3 dB Attenuator SN: 55054 (3¢) 31-Mar-08 (No. 217-01026) Mar-10

Reference 20 dB Aftenuator SN: 55086 (20b) 31-Mar-09 (No. 217-01028) Mar-10

Reference 30 dB Attenuator SN: 55129 (30b) 31-Mar-08 (No. 217-01027) Mar-10

Reference Probe ES3DV2 SN: 3013 30-Dec-09 (No. ES3-3013_Dec09) Dec-10

DAE4 SN: 660 29-Sep-09 (No. DAE4-660_Sep0g) Sep-10

Secondary Standards 1D # Check Date (in house) Scheduled Check

RF generator HP 8648C US3642001700 4-Aug-98 (in house check Oct-09) In house check: Oct-11

Metwork Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-09) In house check: Oct10
Name Function Signature

Approved by: Katja Pokovic Technical Manager %g/gz
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HET CoLLTD,

Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

C Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Ag for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A B C modulation dependent linearization parameters

Paolarization ¢ @ rotation around probe axis

Polarization 8 3 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 8 = Dis normal to probe axis

Calibration is Performed According to the Following Standards:

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

b) IEC 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

Methods Applied and Interpretation of Parameters:
 NORMyx,y z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMzx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not effect the E’field
uncertainty inside TSL (see below ConvF).

= NORM(fxy.z = NORMx,y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF,

s« DCPx,y z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

o Ax.yz Bxyz Cxyz VRxyz: A B, Care numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media, VR is the
maximum calibration range expressed in RMS voltage across the diode.

» ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

s Spherical isotropy (3D deviation from isotropy). in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

e Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.
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HCT

HETCOLLTD,

Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011

ES3DV3 SN:3161 March 22, 2010

Probe ES3DV3

SN:3161

Manufactured: October 8, 2007
Last calibrated: July 22, 2009
Recalibrated: March 22, 2010

Calibrated for DASY Systems

(MNote: non-compatible with DASY2 system!)
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HET COLLTD,

Report No.:

HCTA1103FS06 FCC ID:

JYCP8000

Date of Issue: Mar.22, 2011

ES3DV3 SN:3161

DASY - Parameters of Probe: ES3DV3 SN:3161

Basic Calibration Parameters

March 22, 2010

Sensor X | Sensor Y | Sensor Z [Unc (k=2)
Norm (uV/(V/m)?)» 1.1 07 121 |[+101%
DCP (mv)* 89.6 92.5 91.0
Modulation Calibration Parameters
uip Communication System Name PAR| A B Cc VR Unc*®
dB dBuV mv (k=2)
10000 cw o.oo] X 0.00 0.00 1.00| 3000 | +1.5%
Y 0.00 0.00 1.00 300.0
z 0.00 0.00 1.00] 300.0

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 95%.

* The uncerainties of NermX. Y, Z do not affect the E-field uncertainty Inside TSL (see Pages 5 and 6)

# Mumerical linearization parameter: uncertainty not required

E Uncerainty is determined using the maximum deviation from linear response applying recatangular distribution and is expressed for the square of the field value,

Certificate No: ES3-3161_Mar10
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HET COLLTD,

Report No.:

HCTA1103FS06 FCC ID: JYCP8000 Date of Issue:

Mar.22, 2011

ES3DV3 SN:3161

DASY - Parameters of Probe: ES3DV3 SN:3161

Calibration Parameter Determined in Head Tissue Simulating Media

March 22, 2010

T [MHz] Validity [MHz]" Permittivity Conductivity ConvF X ConvFY ConvFZ Alpha Depth Unc (k=2)
450 + 50 /100 43.5 + 5% 0.87 £ 5% 6.23 6.23 6.23 0.24 1.47 +£13.3%
835 + 50/ + 100 41.5 + 5% 0.90 + 5% 5.96 5.96 5.96 0.82 1.12 +£11.0%
200 +50/+100 41.5 £ 5% 0.97 £ 5% 5.82 5.82 5.82 0.74 117 £11.0%
1750 +50/+100 40.1 + 5% 1.37 £5% 4.97 4.97 497 0.40 169 +11.0%
1900 +50/+100 40.0 £ 5% 1.40 £ 5% 4.79 4.79 4.79 0.42 163 £11.0%
1950 +50/+100 40.0 £ 5% 1.40 £ 5% 4.67 4.67 4.67 0.37 1.79 £11.0%
2300 +50/+100 39.5 £ 5% 167 5% 454 4.54 4.54 0.34 202 £11.0%
2450 +50/+100 39.2 £ 5% 1.80 £ 5% 4.26 4.26 4.26 0.39 191 £11.0%
2600 +50/+100 39.0 £ 5% 1.96 + 5% 4,22 4.22 4.22 0.53 1.57 £11.0%

€ The validity of + 100 MHz only applies for DASY v4 4 and higher (see Page 2). The uncertainty is the RSS of the ConvF uncenainty at callbration frequency

and the uncertainty for the indicated frequency band
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HET COLLTD,

Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011

ES3DV3 SN:3161 March 22, 2010

DASY - Parameters of Probe: ES3DV3 SN:3161

Calibration Parameter Determined in Body Tissue Simulating Media

f [MHz] Validity [MHz}C Permittivity Conductivity ConvF X ConvFY ConvF Z Alpha Depth Unc (k=2)
450 +50/+100 56.7 £ 5% 0.94 £ 5% 6.69 6.69 6.69 0.15 1.27 +£13.3%
B35 +50/£100 56.2 £ 5% 0.97 £5% 5.84 5.84 5.84 0.70 1.23 £11.0%
1750 +50/+ 100 53.4 + 5% 1.49 £ 5% 4.74 4.74 4.74 0.34 211 £11.0%
1900 +50/+100 53.3+5% 1.52 £ 5% 4.52 4.52 4.52 0.31 237 £11.0%
1950 +50/+ 100 53.3+5% 152+ 5% 4.64 4.64 4.64 0.35 218 £11.0%
2300 +50/%100 52.8 5% 1.85+ 5% 4.35 4.35 4.35 0.41 1.83 £11.0%
2450 +50/+100 52.7 5% 1.95 £ 5% 417 417 417 0.77 117 £ 11.0%
2600 +50/£100 52.5 £+ 5% 216 £ 5% 4.07 4.07 4.07 0.82 1.20 £11.0%

€ The validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2). The uncertainty is the RSS of the ConvF uncertainty at calibration frequency

and the uncerainty for the indicated frequency band
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HET CoLLTD,

Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011

ES3DV3 SN:3161 March 22, 2010

Frequency Response of E-Field

(TEM-Cell:ifi110 EXX, Waveguide: R22)

Frequency response (normalized)
=
2]
1o}

0 500 1000 1500 2000 2500 3000
f [MHz]

—o—TEM —e—R22

Uncertainty of Frequency Response of E-field: + 6.3% (k=2)
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HET COLLTD,

Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011

ES3DV3 SN:3161 March 22, 2010

Receiving Pattern (¢), 9 = 0°

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

——x ——y —a—Z —0-—Tot ——) —8—Y 82 —0—Tot

—0— 30 MHz
—8— 100 MHz
—0— 600 MHz
~—@— 1800 MHz
| —i— 2500 MHz

0 60 120 180 240 300
4171

Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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HETCOLLTD,

Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011

ES3DV3 SN:3161 March 22, 2010

Dynamic Range f(SAR,..4)
(Waveguide R22, f = 1800 MHz)

1.E+06
1.E+05
1.E+04
s
=
51.E+03
n
H
=
1.E+02 |
1.E+01 |
1.E+00 | | |
0.0001 0.001 0.01 0.1 1 10 100
SAR [mW/em™]
—@—nol compensated —&— compensated
1.0
0.6 4 |
gﬂ.? 1
5 e oo eeoe®
0.2 ! '
]
0.6
1.0 4
0.001 0.01 01 1 10 100
SAR [mWiem?]
Uncertainty of Linearity Assessment: + 0.6% (k=2)
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HET COLLTD,

Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011

ES3DV3 SN:3161 March 22, 2010

Conversion Factor Assessment

f =900 MHz, WGLS RS9 (head) f=1750 MHz, WGLS R22 (head)

0 10 20 30 40 50 60

0 10 20 30 40
z[mm] z[mm]
—&— Analytical —O0—Measurements —@— Analytical —O—Measurements

Deviation from Isotropy in HSL
Error (¢, 9), f = 900 MHz

____,
oo
=0 )

LhbL 50
OWmiﬁbﬁi
Error [dB]

N-1.00-060 ®©-080--060 H-060-040 W-040-020 @-020-0.00
B000-020 @020040 B040-060 @EOE0-080 @0.80-1.00

Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)
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HET COLLTD,

Report No.:

HCTA1103FS06 FCC ID:

JYCP8000

Date of Issue:

Mar.22, 2011

ES3DV3 SN:3161

Other Probe Parameters

March 22, 2010

Sensor Arrangement Triangular
Connector Angle (°) Not applicable
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4.0 mm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor Y Calibration Point 2mm
Probe Tip to Sensor £ Calibration Point 2mm
Recommended Measurement Distance from Surface 3 mm
Certificate No: ES3-3161_Mar10 Page 11 of 11
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HET CoLLTD,

Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011

L & Pariree Engroasning &0 s E E, a E

T prelseirasss 43, 5004 I, Svalzedand
*hong +07 04 78 P, Pee odi0 44 2405 S7T0
e 0 00, YLD hehon oy S CT3eT

Additional Conversion Factors
Tar Dedimelric E-Field Probe

Type: ESIDY3
Serial Mumber: —E!ﬁ!

Plage of Assessment: | Lurich

Dite of Assessment; _ May 3, .Hllﬂl_
Probe Calthration Diate: Melarech 22, 24001

Selmid & Partios Enpineenig AG hereby certilfics thal conversion fscive(x) of this prohe have
hoon evaluated on tlwe dale indicated above. The assessment was performe] =ing the FDTD
nimmericil code SEMCAD of Schingid & FParfner Engineering AG. Since the evalmdtion e
coupled with measured comversian factors, it hos to be repsleedsted vearly, i.e., following the me-
calibration schedube af the probe. The uncertwinty of the numencal assessment is based on the
extrapolabion from measarsd value ot S0 MHz ar at 1730 MH=

o

o
{_;._.;.'::’ A

Assessed by

ESIDN 5-5M-3 141 FPage | af 2 a3, 2000
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HETCOLLTD,

Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011

S p e a g

Prasimetric E-Field Probe ESADVI - SN:3161

Canversion betar [+ standard devinlion)
15060 + 500 M= el E2he T YT
o= 23 =5% mhofm
fhesd tissuch

Tmporimmt Node:

For namorscally ssseszed prehe compversion Toters, paiameiers Algba and Deliz in the
[RASY software mwst have the fedbowing cmtrles: Alpha = 1 and Delia

Please see also DASY Mamueal

ESIDW3-5M:316] Page 2 of 2 Moy 3, 20004

HCT CO., LTD.
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI, KYOUNGKI-DO, 467-701, KOREA
TEL:+82316398565 FAX:+82 316398525 www.hct.co.kr

166 of 207




HET CoLLTD,

Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011

Calibration Laboratory of S, I P
" S~ ischer Kalibr
Schmid & Partner = g Service sulsse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 3 nﬁ.\\"} S  swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agr t for the recognition of calibration certificates
client  HCT (Dymstec) Cortificate No: ET3-1630_May10
CALIBRATION CERTIFICATE
Object ET3DV6 - SN:1630
Calibration procedure(s) QA CAL-01.v6, QA CAL-12.v6, QA CAL-23.v3 and QA CAL-25.v2

Calibration procedure for dosimetric E-field probes

Calibration date: May 25, 2010

This calibralion certificate d ts the t bility to national standards, which realize the physical units of measurements (SI).
The its and the inties with probability are given on the following pages and are part of the certificate.
All calibrati have been in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# o Cal Date (Certificate Mo.) o Scheduled Calibration
Power meter E4419B GB41293874 1-Apr-10 (No. 217-01136) Apr-11

Power sensor E4412A MY41485277 1-Apr-10 (No. 217-01136) Apr-11

Power sensor E4412A MY41498087 1-Apr-10 (Ne. 217-01136) Apr-11

Reference 3 dB Attenuator SN: 55054 (3c) 30-Mar-10 (No. 217-01159) Mar-11

Reference 20 dB Altenuator SN: 55086 (20b) 30-Mar-10 (Mo. 217-01161) Mar-11

Reference 30 dB Altenuator SN: 55129 (30b) 30-Mar-10 (No. 217-01160) Mar-11

Reference Probe ES3DV2 SN: 3013 30-Dec-09 (No. ES3-3013_Dec09) Dec-10

DAE4 SN;: 860 20-Apr-10 (No. DAE4-660_Apr10) Apr-11

Secondary Standards ID# Check Date (in house) Scheduled Check

RF generator HP 8648C Us3642U01700 4-Aug-9% (in house check Oct-09) In house check: Oct-11
Network Analyzer HP 8753E US37390585 18-0¢ct-01 (in house check Oct-08) In house check: Oct10

Mame Function Signature

Calibrated by: Jeton Kastrati Laboratory Technician !

Approved by: Katja Pokovic Technical Manager '/“_,:/g %‘;—,

Issued: May 25, 2010

This calibration certificate shall not be reproduced except in full without written approval of the laboratory
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HET CoLLTD,

Report No.:

HCTA1103FS06 FCC ID: JYCP8000 Date of Issue:

Mar.22, 2011

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibri
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral A t for the ition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMzx.y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A B C modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization 9 9 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 4 = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a)

b)

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

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

Methods Applied and Interpretation of Parameters:

NORMz,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMDx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not effect the E*-field
uncertainty inside TSL (see below ConvF).

NORM(fx.y,z = NORMx,y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

Ax.y,z; Bx,y,z; Cx,y,z, VRx,y,z: A, B, C are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMzx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz.

Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.
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HETCOLLTD,

Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011

ET3DV6 SN:1630 May 25, 2010

Probe ET3DV6

SN:1630

Manufactured: October 12, 2001
Last calibrated: August 25, 2008
Recalibrated: May 25, 2010

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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HET COLLTD,

Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011
ET3DV6 SN:1630 May 25, 2010
DASY/EASY - Parameters of Probe: ET3DV6 SN:1630
Basic Calibration Parameters

Sensor X | Sensor Y | Sensor Z |Unc (k=2)
Norm (uV/(Vim)?)* 1.65 1.63 163 [+10.1%
DCP (mV)® 93.1 92.2 92.5
Modulation Calibration Parameters
uiD Communication System Name PAR A B c VR Unc®
dB dBuV mV (k=2)
10000 oW 0.00 0.00 0.00 1.00| 3000 | +15%
Y 0.00 0.00 1.00| 300.0
2 0.00 0.00 1.00] 300.0

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 95%.

* The uncertainties of Norm¥,¥,Z do not affect the E-field uncertainty inside TSL (see Pages 5 and 6)

" Numerical linearization parameter: uncertainty not required

® Uncertainty is

using the
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HET COLLTD,

Report No.:

HCTA1103FS06

FCC ID:

JYCP8000

Date of Issue:

Mar.22, 2011

ET3DV6 SN:1630

DASY/EASY - Parameters of Probe: ET3DV6 SN:1630

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHz
450
835
900
1750
1900
1950
2450

May 25, 2010

Validity [I\ile]C Permittivity Conductivity ConvFX ConvFY ConvFZ Alpha Depth Une (k=2)
+ 50/ % 100 43.5+5% 0.87 + 5% 7.20 7.20 7.20 0.21 2.26 £13.3%
+ 50/ 100 419 5% 0.89 £ 5% 6.25 6.25 6.25 0.50 209 £11.0%
+ 50 /%100 41.5%5% 0.97 £ 5% 6.13 6.13 6.13 0.52 2,09 £11.0%
+50/+100 401 £ 5% 1.37 £ 5% 5.38 5.38 5.38 0.51 257 +11.0%
+ 50 /+ 100 40.0 + 5% 1.40 + 5% 5.12 5.12 512 0.72 210 £11.0%
+50/£100 40.0£ 5% 1.40 £ 5% 4.96 4.96 4.96 0.76 2.02 £11.0%
+ 50 /£ 100 39.2 5% 1.80 + 5% 4.58 4,58 458 0.99 1.63 £11.0%

© The validity of + 100 MHz only applies for DASY vd.4 and higher (see Page 2). The uncertainty is the RSS of the ConvF uncertainly at calibration frequency

and the uncertainty for the indicated frequency band
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HET COLLTD,

Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011
ET3DV6 SN:1630 May 25, 2010
DASY/EASY - Parameters of Probe: ET3DV6 SN:1630
Calibration Parameter Determined in Body Tissue Simulating Media
f [MHz] Validity [MHz]® Permittivity Conductivity ConvFX ConvFY ConvFZ Alpha Depth Unc (k=2)

450 +50/+100 56.7 £ 5% 0.94 + 5% 7.48 7.48 7.48 0.15 2.30 £13.3%
835 £50/+100 55.2+5% 0.97 £5% 6.17 6.17 6.17 0.42 243 £11.0%
1750 +50/+100 53.4 + 5% 1.49 + 5% 477 4.77 477 0.66 2.88 £11.0%
1900 +50/+£100 53.3+5% 1.52 £ 5% 4,55 4.55 4.55 0.87 241 £11.0%
1950 +50/+100 53.3 5% 1.52 + 5% 4.64 4.64 4.64 0.94 232 £11.0%
2450 +50/+100 52.7 + 5% 1.95 £ 5% 4,15 415 415 0.99 147 £11.0%
® The wvalidity of £ 100 MHz only applies for DASY v4.4 and higher (see Page 2). The uncertainty is the RSS of the ConvF uncertainty at calibration frequency
and the uncertainty for the indicated frequency band,
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HET CoLLTD,

Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011
ET3DV6 SN:1630 May 25, 2010
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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I e
5 (18]
§ 08
&

07

08

0.5

1] 500 1000 1500 2000 2500 3000
f [MHz]
—8—TEM —@—R22
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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HET COLLTD,

Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011

ET3DV6 SN:1630 May 25, 2010

Receiving Pattern (¢), 9 = 0°

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

=X —8—Y —8—7 —0—Tol =X -8y —9-ZI —O-Ta

—0—30 MHz
—— 100 MHz
—o— 600 MHz
—— 1800 MHz
—d— 2500 MHz

0 80 120 180 240 300
¢

Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
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Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011

ET3DV6 SN:1630 May 25, 2010

Dynamic Range f(SAR..4)
(Waveguide R22, f = 1800 MHz)
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=
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=
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n
°
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Uncertainty of Linearity Assessment: + 0.6% (k=2)
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HET COLLTD,

Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011

ET3DV6 SN:1630 May 25, 2010

Conversion Factor Assessment

f =900 MHz, WGLS R9 (head) f = 1750 MHz, WGLS R22 (head)

30,0
250 4

=200

=

5150

=

E10.0

2

<

v 50

| | : 1 0.0 -
0 10 20 30 40 50 60 0 10 20 a0 40
z[mm] z[mm]
—o—Analytical  —0—M ts —o— Analytical M i

Deviation from Isotropy in HSL
Error (¢, 9), f = 900 MHz

& 1.0

o8

II 0.6

[-0.4

0.2

52
3
08 H
-1.0 =
w

W-1.00-0.60 B-0.80-0.60 B-0.60-040 H-0.40-0.20 W@-0.20-0.00
000020 @0.20-040 D040-060 @060-0860 M0.80-1.00

Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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HET COLLTD,

Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011

ET3DV6 SN:1630 May 25, 2010

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) Not applicable
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 6.8 mm
Probe Tip to Sensor X Calibration Point 2.7 mm
Probe Tip to Sensor Y Calibration Point 2.7 mm
Probe Tip to Sensor Z Calibration Point 2.7 mm
Recommended Measurement Distance from Surface 4 mm
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HET COLLTD,

Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011

s p e a g

Additional Conversion Factors

fiir Dosdmeetric E-Field Probe

Type: ET3DV6G
Serial Kumber 1634
Place of Assezsment: Lurich
[ate of Asseszment: July 9, 2000
Probe Calibration Date; May 25, 2010

Sehmed & Partier Enginesring AG heneby certifies that conversion factors) of thes probe have
b evaluated on the date indseated above,  The assesment was performed wsang the FOTD
nurnerical code SEMCAD of Schond & Partner Engiseermg AG. Smee e evaluabion s
coupled with measuned conversion Tsotors, i1 has to ke recaleulabed veory, Lo, Gollowang the re-
cabibration schadule of the probe. The uscertainty of the numerical assesment 15 based on the
axtrapolation From meesured valie al @00 "ME or of 1750 MH:

Assessed by

ET3DYG-8M: 1630 Page 1 of 2 July 9, 201
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HET COLLTD,

Report No.: HCTA1103FS06 FCCID: JYCP8000

Date of Issue:

Mar.22, 2011

S p e a8 g

Dosimetric E-Field Probe ET3DVG - SN:1630

Conversion lacior O+ glandard deviation)

TEh+ B0 NIHz Corvils hdd = 7%

£ JL0x £
a0 = 8% = £% mho'm

(boad fissae )

TEI+ B0 NHz Carpvl” G = %

r,® Eaiz £
a = 9= £% mha'm

by fizssue)

Dmajpoi-tant Mode:

For numerically sssessed probe conyersion clors, pacameters Alpha and Dela in the
= b anal Dbt = 1,

DASY sollwure st have thee Tollowing entries: Alploa

Flease see also DASY Manual.

EL30VE-5M: 1630 Page 2ol 2
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HET CoLLTD,

Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilataral Ag t for the gnition of calibration certificates

Accreditation No.: SCS 108

Client HCT (Dymstec)

[CALIBRATION CERTIFICATE

Certificate No: D835V2-441_May10

Object D835V2 - SN: 441

Calibration procedure(s) QA CAL-05.v7

Calibration procedure for dipole validation kits

Calibration date: May 21, 2010

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date (Certificata No.) Scheduled Calibration
Power meter EPM-442A GB37480704 06-0ct-09 (No. 217-01086) Oct-10

Power sensor HP 8481A US372082783 06-0Oct-09 (No. 217-01086) Oct-10

Referance 20 dB Attenuator SN: 5086 (20g) 30-Mar-10 (No. 217-01158) Mar-11

Type-N mismatch combination SN: 5047.2 / 06327 30-Mar-10 (No. 217-01162) Mar-11

Reference Probe ES3DV3 SN: 3205 30-Apr-10 (No. ES3-3205_Apr10) Apr-11

DAE4 SN: 601 02-Mar-10 (No. DAE4-601_Mar10) Mar-11

Secondary Standards ID# Check Date (in house) Scheduled Check
Power sensor HP 8481A MY41092317 18-0ct-02 (in house check Oct-08) In house check: Oct-11
RF generator R&S SMT-06 100005 4-Aug-99 (in house check Oct-09) In house check: Oct-11
Network Analyzer HP 8753E US37390585 54206 18-0ct-01 (in house check Oct-09) In house check: Oct-10

Calibrated by:

Name
Jeton Kastrati

Function
Laboratory Technician

Signature

e

Issued: May 21, 2010

Approved by: Katja Pokovic Technical Manager

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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HET CoLLTD,

Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011
Calibration Laboratory of &7 §  Schweizerischer Kalibri
Schmid & Partner iﬁ‘“—-—-—-—/E—u c Service suisse d'étalonnage

Engineering AG B Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ":;,,ﬁ?\:‘? S swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ag for the recognition of calibration certificates
Glossary:

TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

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

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 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:

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.

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.

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 uncertainty required.

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.
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HET CoLLTD,

Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V5.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V4.9
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.5 0.90 mho/m
Measured Head TSL parameters (22.0+0.2)°C 417+6% 0.91 mho/m + 6 %
Head TSL temperature during test (22.5+0.2)°C - —
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 243mW /g
SAR normalized normalized to 1W 9.72mW /g

SAR for nominal Head TSL parameters

normalized to 1W

9.66 mW /g % 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.58mW /g

SAR normalized

normalized to 1W

6.32mW /g

SAR for nominal Head TSL parameters

normalized to 1W

6.29 mW /g = 16.5 % (k=2)
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HET COLLTD,

Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.2 0.97 mho/m
Measured Body TSL parameters (22.0x0.2)°C 542+6 % 0.98 mho/m + 6 %
Body TSL temperature during test (22.0x02)°C -n -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 251mW/g
SAR normalized normalized to 1W 100mW /g

SAR for nominal Body TSL parameters

normalized to 1W

9.92 mW / g % 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 164 mW /g
SAR normalized normalized to 1W 6.56 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

6.51 mW / g + 16.5 % (k=2)
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HET COLLTD,

Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011

Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5520-82jQ

Return Loss -20.8dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4530-94i0

Return Loss -19.2dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.375ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 09, 2001
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HCTCOLLTD,

Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011

DASYS5 Validation Report for Head TSL

Date/Time: 21.05.2010 09:55:07
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:d41

Communication System: CW; Frequency: 835 MHz: Duty Cycle: 1:1

Medium: HSL900

Medium parameters used: f= 835 MHz: ¢ = 0.91 mho/m: & = 41.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(6,03, 6.03, 6.03); Calibrated: 30.04.2010
e Sensor-Surface: 3mm (Mechanical Surface Detection)
®  Electronics: DAE4 Sn601; Calibrated: 02.03.2010
®  Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial; 1001

®  Measurement SW: DASYS5, V5.2 Build 162; SEMCAD X Version 14.0 Build 61

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5Smm

Reference Value = 57.3 V/m; Power Drift = -0.023 dB

Peak SAR (extrapolated) = 3.63 W/kg

SAR(1 g) = 2.43 mW/g; SAR(10 g) = 1.58 mW/g

Maximum value of SAR (measured) = 2.83 mW/g

0 dB =2.83mW/g
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Impedance Measurement Plot for Head TSL

21 May 2010 @2:31:85
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DASYS5 Validation Report for Body

Date/Time: 20.05.2010 09:50:16
Test Laboratory: SPEAG. Zurich. Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:441

Communication System: CW; Frequency: 835 MHz: Duty Cycle: 1:1

Medium: MSL900

Medium parameters used: f= 835 MHz: ¢ = 0,98 mho/m: & = 54.2: p = 1000 kg#m"
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(5.86, 5.86, 5.86); Calibrated: 30.04.2010
®  Sensor-Surface: 3mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 02.03.2010
e Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial: 1001

®  Measurement SW: DASYS, V5.2 Build 162; SEMCAD X Version 14.0 Build 61

Pin250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 56.4 V/m: Power Drift = 0.000719 dB

Peak SAR (extrapolated) = 3.69 W/kg

SAR(1 g) = 2.51 mW/g; SAR(10 g) = 1.64 mW/g

Maximum value of SAR (measured) = 2.93 mW/g

di
o

-12

0 dB =2.93mW/g
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Impedance Measurement Plot for Body TSL
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Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011
Callbfatlon Laboratory of Schweizerischer Kalibrierdienst
Schmid & Partner Service suisse d'étalonnage

Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Ag t for the 1 of calibration certificates
client ~ HCT (Dymstec) Certificate No: D1900V2-5d032_Jul10

Object D1900V2 - SN: 5d032
Calibration procedure(s) QA CAL-05.vT
Calibration procedure for dipole validation kits
Calibration date: July 16, 2010
This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.
All calibrati have been d i in the closed laboratory facility: environment temperature (22 £ 3)°C and humidity < 70%.
Calibration Equipment used (M&TE critical for calibration)
Primary Standards ID# Cal Date (Certificate No.) Calibration
Power meter EPM-442A GB37480704 06-Oct-09 (MNo. 217-01086) QOct-10
Power sensor HP 8481A US37292783 06-Oct-09 (No. 217-01086) Oct-10
Reference 20 dB Attenuator SN: 5086 (20g) 30-Mar-10 (No. 217-01158) Mar-11
Type-N mismatch combination SN 5047.2 f 06327 30-Mar-10 (No. 217-01162) Mar-11
Referance Proba ES3DV3 SN: 3205 30-Apr-10 (No. ES3-3205_Apr10) Apr-11
DAE4 SN: 601 10-Jun-10 (No. DAE4-601_Jun10) Jun-11
Secondary Standards 1D # Check Date (in house) Scheduled Check
Power sensor HP 8481A MY41092317 18-0ct-02 (in house check Oct-09) In house check: Oct-11
RF generator R&S SMT-06 100005 4-Aug-99 (in house check Oct-09) In house check: Oct-11
Network Analyzer HP 8753E US37390585 S4206 18-0ct-01 (in house check Oct-09) In house check: Oct-10
Name Function Signature
Calibrated by: Dimce lliev Laboratory Technician i JIl '-\ s 5,
Approved by: Katja Pokovic Technical Manager /‘Z/) /@-{
P W,
Issued: July 19, 2010
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

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

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/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 & Technology (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:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
e 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.

e 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.

* 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 uncertainty required.

e FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

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

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

DASY system configuration, as far as not given on page 1.
DASY Version DASY5 v52.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
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 were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2)°C 403+6% 1.43 mho/m + 6 %
Head TSL temperature during test (226+0.2)°C - e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 101 mW /g
SAR normalized normalized to 1W 404mW /g
SAR for nominal Head TSL parameters normalized to 1W 39.9 mW /g £17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 526mW /g
SAR normalized normalized to 1W 21.0mW /g
SAR for nominal Head TSL parameters normalized to 1W 20.9 mW /g % 16.5 % (k=2)
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Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0x0.2)°C 533+6% 1.55 mho/m £ 6 %
Body TSL temperature during test (225+0.2) °C s =
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.5mW /g
SAR normalized normalized to 1W 420mW g
SAR for nominal Body TSL parameters normalized to 1W 41.5mW/g*17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 563mW /g
SAR normalized normalized to 1W 225mW /g
SAR for nominal Body TSL parameters normalized to 1W 224 mW /g x16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 5160 +6.2j0
Return Loss -24.0 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point

50.30+7.0jQ

Return Loss -23.1dB
General Antenna Parameters and Design
Electrical Delay (one direction) 1177 ns

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

The dipole is made of standard semirigid coaxial cable, The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.
Mo excessive force 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 17, 2003

Certificate No: D1900V2-5d032_Jul10 Page 5of 9

HCT CO., LTD.
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI, KYOUNGKI-DO, 467-701, KOREA
TEL :+82 316398565 FAX:+82 316398525 www.hct.co.kr

194 of 207




HET COLLTD,

Report No.: HCTA1103FS06 FCCID: JYCP8000 Date of Issue:  Mar.22, 2011

DASYS5 Validation Report for Head TSL

Date/Time: 16.07.2010 12:15:48
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032

Communication System: CW: Frequency: 1900 MHz: Duty Cycle: 1:1

Medium: HSL U12 BB

Medium parameters used: f= 1900 MHz: ¢ = 1.43 mho/m: &, = 40.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS5 Configuration:
e Probe: ES3DV3 - SN3205: ConvF(5.09, 5.09, 5.09): Calibrated: 30.04.2010
e Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 10.06.2010
e Phantom: Flat Phantom 5.0 (front): Type: QDO00PS0AA: Serial: 1001
e Measurement SW: DASY52, V52.2 Build 0, Version 52.2.0 (163)

= Postprocessing SW: SEMCAD X, V14.2 Build 2. Version 14.2.2 (1685)

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Mcasurement
grid: dx=5mm. dy=3mm, dz=5mm

Reference Value = 96.4 V/m: Power Drift = 0.039 dB

Peak SAR (extrapolated) = 18.3 W/kg

SAR(1 g) = 10.1 mW/g; SAR(10 g) = 5.26 mW/g

Maximum value of SAR (measured) = 12.3 mW/g

-10.8

-14.4

-18

0dB=123mW/g
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Impedance Measurement Plot for Head TSL

16 Jul 2048 @9:04:84
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DASYS5 Validation Report for Body

Date/Time: 13.07.2010 12:14:01
Test Laboratory: SPEAG. Zurich. Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032

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

Medium: MSL Ul1 BB

Medium parameters used: f= 1900 MHz; ¢ = 1.55 mho/m: ¢, = 53.2: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:
o Probe: ES3DV3 - SN3205; ConvF(4.39, 4.59. 4.59); Calibrated: 30.04.2010
e Sensor-Surface: 3mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601: Calibrated: 10.06.2010
e Phantom: Flat Phantom 5.0 (back); Type: QDO0O0PS0AA: Serial: 1002
s Measurement SW: DASYS52, V52.2 Build 0, Version 52.2.0 (163)
= Postprocessing SW: SEMCAD X, V14.2 Build 2. Version 14.2.2 (1685)
Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 97.1 V/m: Power Drift = 0.00127 dB
Peak SAR (extrapolated) = 17.6 W/kg

SAR(1 g) = 10.5 mW/g; SAR(10 g) = 5.63 mW/g
Maximum value of SAR (measured) = 13.2 mW/g

-14.4

0 dB = 13.2mW/g
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Impedance Measurement Plot for Body TSL
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CALIBRATION CERTIFICATE

Object D2450V2 - SN: 743

Calibration procedure(s)

QA CAL-05.v7

Calibration date:

August 25, 2010

Calibration procedure for dipole validation kits

Calibration Equipment used (M&TE critical for calibration)

This calibration cerificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate,

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

This calibration certificate shall not be reproduced except in full without written approval of the lat

Primary Standards D # Cal Date (Certificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 06-Cct-09 (No. 217-01086) Oct-10
Power sensor HP B481A US37292783 06-Oct-09 (No. 217-01086) Oet-10
Referance 20 dB Attenuator SN: 5086 (20g) 30-Mar-10 (No. 217-01158) Mar-11
Type-N mismatch combination SN: 5047.2 / 06327 30-Mar-10 (No. 217-01162) Mar-11
Reference Probe ES3DV3 SN: 3205 30-Apr-10 (No. ES3-3205_Apri0) Apr-11
DAE4 SN: 601 10-Jun-10 (No. DAE4-601_Jun10) Jun-11
| Secondary Standards 1D # Check Date (in house) Scheduled Check
Power sensor HP 8481A MY41092317 18-Oct-02 (in house check Oct-09) In house check: Oct-11
RF generator R&S SMT-06 100005 4-Aug-99 (in house check Oct-09) In house check: Oct-11
Network Analyzer HP B753E US37390565 S4206 18-Oct-01 (in house check Oct-09) In house check: Oct-10
Name Function Signature
Calibrated by: Claudio Leubler Laboratory Technician
Approved by: Katja Pokavic Technical Manager % /4

lssued: August 25, 2010
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Calibration Laboratow of .\\‘.\.@?% S  Schweizerischer Kalibrierdienst

Schmid & Partner ‘\“Mﬁ: Service suisse d'étalonnage
Engineering AG BN c Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland % 4ﬁ‘\‘?‘\\§ S swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agr t for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/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 & Technology (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:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
e 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.

e 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.

e 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 uncertainty required.

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

e 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.

s SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS v52.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0+0.2)°C 29.2+6% 1.77 mho/m + 6 %
Head TSL temperature during test (22.0 +0.2)°C —— -
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.4mW /g
SAR normalized normalized to 1W 536mW /g

SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI, KYOUNGKI-DO, 467-701, KOREA
FAX : +82 31 639 8525

SAR for nominal Head TSL parameters

normalized to 1W

54.0 mW /g = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.28mW /g

SAR normalized

normalized to 1W

251 mW /g

SAR for nominal Head TSL parameters

normalized to 1W

25.2 mW /g = 16.5 % (k=2)
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Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

MNominal Body TSL parameters 22.0°C 527 1.95 mho/m
Measured Body TSL parameters (22.0+02)°C 524 +£6% 1.95 mho/m + 6 %
Body TSL temperature during test (22.5+0.2) °C - -

SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.5mW /g
SAR normalized normalized to 1W 540mW/g

SAR for nominal Body TSL parameters

normalized to 1W

54.0 MW / g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 646mW /g
SAR normalized normalized to 1W 258mW /g

SAR for nominal Body TSL parameters

normalized to 1W

258 mW /g = 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 53.304+4.2iQ
Return Loss -25.7dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 5040Q+55jQ

Return Loss -25.2dB

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.161 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 01, 2003
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DASY5 Validation Report for Head TSL

Date/Time: 25.08.2010 10:29:57
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN;743

Communication System: CW; Frequency: 2450 MHz; Duty Cycle; 1:1

Medium: HSL U12 BB

Medium parameters used: f = 2450 MHz: o = 1.77 mho/m; &, = 39.2; p = 1000 kg/m”
Phantom section: Flat Section

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

DASYS5 Configuration:
e Probe: ES3IDV3 - SN3205; ConvF(4.53, 4.53, 4.53); Calibrated: 30.04.2010
*  Sensor-Surface: 3Imm (Mechanical Surface Detection)
*  Electronics: DAE4 Sn601; Calibrated: 10.06.2010
*  Phantom: Flat Phantom 5.0 (front); Type: QDOO0OPSOAA; Serial: 1001
o Meuasurement SW: DASYS2, V52.2 Build 0, Version 52.2.0 (163)

®  Postprocessing SW: SEMCAD X, V14.2 Build 2, Version 14.2.2 (1683)

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

Reference Value = 98.9 V/m; Power Drift = 0.070 dB

Peak SAR (extrapolated) = 27.1 W/kg

SAR(1 g) = 13.4 mW/g; SAR(10 g) = 6.28 mW/g

Maximum value of SAR (measured) = 17 mW/g

2.5

0dB = 1TmW/g
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Impedance Measurement Plot for Head TSL
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Validation Report for Body

Date/Time: 19.08.2010 11:22:15
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743

Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium: MSL U11 BB
Medium parameters used: f = 2450 MHz: o = 1.94 mho/m; &, = 52.3; p = 1000 kg/m"
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(4.31, 4.31, 4.31); Calibrated: 30.04.2010
*  Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 10.06.2010
*  Phantom: Flat Phantom 5.0 (back); Type: QDODOPS0AA; Serial: 1002

s Measurement SW: DASYS2, V52,2 Build 0, Version 52.2.0 (163)

*  Postprocessing SW: SEMCAD X, V14.2 Build 2. Version 14.2.2 (1685)

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

Reference Value = 98 V/m; Power Drift = 0.015 dB

Peak SAR (extrapolated) = 27.3 W/kg

SAR(1 g) = 13.5 mW/g; SAR(10 g) = 6.46 mW/g

Maximum value of SAR (measured) = 17.5 mW/g

0dB = 17.5mW/g
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Impedance Measurement Plot for Body TSL
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