LG Electronics Inc.

DUT: GD510; Type: Cellular / PCS GSM / EDGE Phone with Bluetooth; Serial:#1

Communication System: PCS 1900; Frequency: 1909.80 MHz; Duty Cycle: 1:8.3
Medium: Head 1909.80 MHz;(c = 1.39mho/m; ¢, = 39.6; p = 1000 kg/m?)
Phantom section: Left Section

Test Date: 08/17/2009; Ambient Temp: 22.0°C;Tissue Temp: 21.8°C

Probe: ES3DV3 - SN3066; ConvF(4.58, 4.58, 4.58); Calibrated: 2009-02-16
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE3 Sn467; Calibrated: 2009-03-10
Phantom: SAM 835; Type: SAM 4.0; Serial: TP-1117
Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Left Head Touch, Ch.810, Fixed Ant., Solar Cell

Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.46mW/g

Zoom Scan (5x5x7)/Cube 2: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.5 V/m; Power Drift =-0.079 dB
Peak SAR (extrapolated) = 1.93 W/kg
SAR(1 g) = 1.03mW/g; SAR(10 g) = 0.583mW/g
Maximum value of SAR (measured) = 1.32mW/g

dB
— 0.000

—{-3.48

-6.96

-10.4

-13.9

-17.4

0dB =1.32mW/g
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DUT: GD510; Type: Cellular / PCS GSM / EDGE Phone with Bluetooth; Serial:#1

Communication System: GPRS 850; Frequency: 848.80 MHz; Duty Cycle: 1:2.075
Medium: Body 848.80 MHz;(c = 0.958 mho/m; ¢ = 54.0; p = 1000 kg/m?)
Phantom section: Flat Section

Test Date: 08/14/2009; Ambient Temp: 22.0°C;Tissue Temp: 21.8°C

Probe: ES3DV3 - SN3066; ConvF(5.50, 5.50, 5.50); Calibrated: 2009-02-16
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE3 Sn467; Calibrated: 2009-03-10
Phantom: SAM 835; Type: SAM 4.0; Serial: TP-1151
Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Flat Touch, Ch.251, Rear, Fixed Ant., Solar Cell

Area Scan (71x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.13mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 17.8 V/m; Power Drift =-0.319 dB
Peak SAR (extrapolated) = 1.38 W/kg
SAR(1 g) =1.02mW/g; SAR(10 g) = 0.748mW/g
Maximum value of SAR (measured) = 1.08mW/g

dB
— 0.000

—{-1.84

-3.68

-5.51

-7.35

9.19

0dB =1.08mW/g
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DUT: GD510; Type: Cellular / PCS GSM / EDGE Phone with Bluetooth; Serial:#1

Communication System: GPRS 1900; Frequency: 1880.00 MHz; Duty Cycle: 1:2.075
Medium: Body 1880.00 MHz;(c = 1.50 mho/m; ¢ = 54.0; p = 1000 kg/m?)
Phantom section: Flat Section

Test Date: 08/17/2009; Ambient Temp: 22.0°C;Tissue Temp: 21.8°C

Probe: ES3DV3 - SN3066; ConvF(4.33, 4.33, 4.33); Calibrated: 2009-02-16
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE3 Sn467; Calibrated: 2009-03-10
Phantom: SAM 835; Type: SAM 4.0; Serial: TP-1151
Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Flat Touch, Ch.661, Rear, Fixed Ant., Solar Cell

Area Scan (81x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.474mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 14.4 VV/m; Power Drift =-0.373 dB
Peak SAR (extrapolated) = 0.705 W/kg
SAR(1 g) = 0.424mW/g; SAR(10 g) = 0.265mW/g
Maximum value of SAR (measured) = 0.460mW/g

dB
— 0.000

—-2.84

-h.638

-8.52

-11.4

-14.2

0 dB =0.460mW/g
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1. TEST RESULT SUMMARY

Model Name(s) : GD510

Date of Test : August 26, 2009

Date of Issue : August 26, 2009

Address of Test Site : 60-39, Kasan-Dong, Kumchon-Gu, Seoul 153-801, Korea.
Responsible Test Engineer : Eui-Soon Park

Test Engineer : Chan-ho Jeong

EUT Type : Cellular / PCS GSM / EDGE Phone with Bluetooth

Tx Frequency : 824.20 ~ 848.80 MHz (GSM850)

1850.20 ~ 1909.80 MHz (PCS1900)
2402.00 ~ 2480.00 MHz (Bluetooth)

Rx Frequency : 869.20 ~ 893.80 MHz (GSM850)
1930.20 ~ 1989.80 MHz (PCS1900)
Transmit Output Power : GSM850: 32.5dBm

PCS1900: 29.5 dBm
Bluetooth: 2.0 dBm

Battery Type : Standard

Maximum Results Found During SAR Evaluation

1. Body Worn Configuration

ANSI / IEEE C95.1(2005) - SAFETY LIMIT 1.6 W/kg

Spatial Peak
Uncontrolled Exposure/General Population averaged over 1 gram

Frequency Conducted
Power (dBm) Device Test Antenna SAR
D2 LU Position Position (Wi/kg)
MHz Ch. Start End
2480.00 78 Bluetooth -0.38 -0.39 Standard 2.0 [ Front ] Fixed 0.0016
2. Measurement Uncertainty
Combine Standard Uncertainty 10.4
Extended Standard Uncertainty 20.8 (k=2, 95% CONFIDENCE LEVEL)
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2. SYSTEM VERIFICATION

Tissue Verification

MEASURED TISSUE PARAMETERS
Liquid Temp (°C) 21.8
Liquid Depth (mm) 150 £ 1
Tissue 2450MHz Brain 2450MHz Muscle
Date 08/26/2009 08/26/2009
Parameters Target Measured Target Measured
Dielectric Constant: ¢ 39.2 40.3 52.7 53.3
Conductivity: o 1.80 1.79 1.95 1.99
Devition (%) o5 o208

Table 10.1 Simulated Tissue Verification
Test System Validation
Prior to assessment, the system is verified to the +10% of the specifications at 835MHz and 1900MHz by using
the system validation kit(s). (Graphic Plots Attached)

SYSTEM DIPOLE VALIDATION TARGET & MEASURED

Liquid Targeted Measured
Tissue System Validation Kit Date Temp SAR1g SAR1g (MW/g) Deviation (%)
(S (mWig)
2450MHz Brain D2450V2, S/N: 768 08/26/2009 21.8 54.5 59.2 +8.62

Table 10.2 System Validation

Signal

Generator

Figure 10.1 Dipole Validation Test Setup
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3. MEASUREMENT RESULTS

Ambient Conditions

Ambient Temperature (°C): 22 +1
Relative Humidity (%): 556 +5
Liquid Tissue Temperature (°C): 21.8 £ 0.5
Liquid Tissue Depth (mm): 150+ 1
Mixture Type: 2450MHz Muscle
Dielectric Constant: 53.3
Conductivity: 1.99
Measurement Results
ANSI / IEEE C95.1- 2005 - SAFETY LIMIT Muscle
Spatial Peak 1.6 W/kg
Uncontrolled Exposure/General Population averaged over 1 gram

MEASUREMENT RESULTS (Body SAR)

FEC LY P%svr;dru(ggego Device Test Antenna SAR
M2 ) Position Position (Wkg)
MHz Ch. Start End
2480.00 78 Bluetooth -0.38 -0.39 Standard 2.0 [ Front ] Fixed 0.0016
2480.00 78 Bluetooth -0.38 -0.39 Standard 2.0 [Rear | Fixed 0.0014

=

. The test data reported are the worst-case SAR value with the position set in a typical configuration.
Test procedures used are according to FCC/OET Bulletin 65, Supplement C [July 2001].

. All modes of operation were investigated, and worst-case results are reported.

. Battery is fully charged for all readings. Standard batteries are the only options.

. Tissue parameters and temperatures are listed on the SAR plots.

. Justification for reduced test configurations: Per FCC/OET Bulletin 65 Supplement C [July 2001],
if the SAR measured at the middle channel for each test configuration (left, right, cheek/touch, tilt/ear,
extended and retracted) is at least 3.0dB lower than the SAR limit, testing at the high and low channels
is optional for such test configuration(s).

abrowdN

Eui - Soon Park
E. S. Park / Technical Manager
MCCL
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APPENDIX A: SAR Test Data
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DUT: Dipole 2450MHz; Type: D2450V2; Serial: 768

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium: Head 2450 MHz;(c = 1.79 mho/m; er = 40.3; p = 1000 kg/m3)
Phantom section: Flat Section

Test Date: 08/26/2009;Ambient Temp: 22.0°C; Tissue Temp: 21.8°C

Probe: ES3DV3 - SN3066; ConvF(4.2, 4.2, 4.2); Calibrated: 2009-02-16
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE3 Sn467; Calibrated: 2009-03-10
Phantom: SAM 835MHz; Type: SAM; Serial: TP-1117
Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

2450 MHz Dipole Validation

Area Scan (71x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 16.9mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 94.0 V/m; Power Drift = -0.025 dB
Peak SAR (extrapolated) = 33.7 W/kg
SAR(1 g) = 14.8mW/g; SAR(10 g) = 6.56mW/g
Maximum value of SAR (measured) = 16.5mW/g

dB
— 0.000

—{-5.06

-10.1

-15.2

-20.2

-25.3

0dB =16.5mW/g
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DUT: GD510; Type: Cellular / PCS GSM / EDGE Phone with Bluetooth; Serial:#1

Communication System: Bluetooth; Frequency: 2480.00 MHz; Duty Cycle: 1:1
Medium: Muscle 2480.00 MHz;(c = 2.04 mho/m; ¢, = 53.2; p = 1000 kg/m?)
Phantom section: Flat Section

Test Date: 08/26/2009; Ambient Temp: 22.0°C; Tissue Temp: 21.8°C

Probe: ES3DV3 - SN3066; ConvF(3.87, 3.87, 3.87); Calibrated: 2009-02-16
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE3 Sn467; Calibrated: 2009-03-10
Phantom: SAM with CRP 1800MHz; Type: SAM,; Serial: TP-1151
Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Flat Touch, Ch.78, Front, Fixed Ant., Standard Battery

Area Scan (101x131x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.003mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 0.650 VV/m; Power Drift = 0.024 dB
Peak SAR (extrapolated) = 0.003 W/kg
SAR(1 g) = 0.00163mW/g; SAR(10 g) = 0.000893mW/g
Maximum value of SAR (measured) = 0.003mW/g

dB
— 0.000

—{-10.0

-20.0

-30.0

-40.0 -

-50.0

0 dB = 0.003mW/g
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DUT: GD510; Type: Cellular / PCS GSM / EDGE Phone with Bluetooth; Serial:#1

Communication System: Bluetooth; Frequency: 2480.00 MHz; Duty Cycle: 1:1
Medium: Muscle 2480.00 MHz;(c = 2.04 mho/m; ¢, = 53.2; p = 1000 kg/m?)
Phantom section: Flat Section

Test Date: 08/26/2009; Ambient Temp: 22.0°C; Tissue Temp: 21.8°C

Probe: ES3DV3 - SN3066; ConvF(3.87, 3.87, 3.87); Calibrated: 2009-02-16
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE3 Sn467; Calibrated: 2009-03-10
Phantom: SAM with CRP 1800MHz; Type: SAM,; Serial: TP-1151
Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Flat Touch, Ch.78, Rear, Fixed Ant., Standard Battery

Area Scan (101x131x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.003mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 0.515 VV/m; Power Drift = 0.394 dB
Peak SAR (extrapolated) = 0.002 W/kg
SAR(1 g) = 0.0014mW/g; SAR(10 g) = 0.000725mW/g
Maximum value of SAR (measured) = 0.002mW/g

dB
— 0.000

—{-4.44

-8.88

-13.3

-17.8

-22.2

0 dB =0.002mW/g
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APPENDIX D: Calibration Certificates

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage

Calibration Laboratory of S,
Schmid & Partner

s

|

Engineering AG T~ T Servizio svizzero di taratura
. N N . S
Zeughausstrasse 43, 8004 Zurich, Switzerland “, ,ﬁ\‘\\\ Swiss Calibration Service
Ul
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

Object

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

This calibration certificate 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 fagility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used {(M&TE critical for calibration)

Prirmary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration

Power meter E44198B GB41293874 1-Apr-08 (No. 217-00788) Apr-09

Power sensor E4412A MY41495277 1-Apr-08 (No. 217-00788) Apr-09

Power sensor E4412A MY41498087 1-Apr-08 (No. 217-00788) Apr-09

Reference 3 dB Attenuator SN: S5054 (3c) 1-Jut-08 (No. 217-00865) Jul-09

Reference 20 dB Aftenuator SN: 85086 (20b) 31-Mar-08 (No. 217-00787) Apr-09

Reterence 30 dB Attenuator SN: 55129 (30b) 1-Jul-08 (No, 217-00866) Jul-09

Reference Probe ES3DV2 SN: 3013 2-Jan-09 (No. ES3-3013_JanQ9) Jan-10

DAE4 SN: 660 9-Sep-08 {No. DAE4-660_Sep08) Sep-09

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

RF generator HP 8648C US3642U01700 4-Aug-93 {in house check Oct-07) in house check: Oct-08

Network Analyzer HP 8753E Us37390585 18-Oct-01 {in house check Oct-08) In house check: Oct-09
_Name Function Signature

Calibrated by:

Approved by:

issued: February 16, 2009

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

Certificate No: ES3-3066_Feb09 Page 10f 9
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a)

b)

Calibration Laboratory of é\“\\t\z’/"/g § Schweizerischer Kalibrierdienst

Schmid & Partner m c Service suisse d'étalonnage
Engineering AG Lo~ Servizio svizzero di taratura

Zeughausstrasse 43, B004 Zurich, Switzerland s, ,lm&\\\“ 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 certlficates

Glossary:

TSL tissue simulating liquid

NORMXx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

Polarization ¢ ¢ rotation around probe axis

Polarization 8§ § rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., $ = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

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:

NORMpy,y,z: Assessed for E-fieid polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMX,y,z are only intermediate values, i.e., the uncertainties of
NORMgx,y,z does not effect the E2-field uncertainty inside TSL (see below ConvF).
NORM(Hx,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
puwer sweep {no uncertainty required). DCP does not depend on frequency nor media.

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 1o
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMXx,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.

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

Sensor Offsetf: The sensor offset corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). No tclerance required.

Certificate No: ES3-3066_Feb09 Page 2 of 9

MCCL, 60-39, Kasan-dong, Kumchon-gu, Seoul, Korea Tel:+82 2 2033 1114, Fax:+82 2 2033 1222

Page 102 of 129

Test Report No: MCCL-3-09-101



MCCL @ LG Electronics

ES3DV3 SN:3066 February 16, 2009

Probe ES3DV3

SN:3066

Manufactured: December 14, 2004
Last calibrated: March 21, 2008
Recalibrated: February 16, 2009

Calibrated for DASY Systems

(Note: non-compatible with DASY?2 system!)

Certificate No: ES3-3066_Feb09 Page 3 of 9
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DASY - Parameters of Probe: ES3DV3 SN:3066

Sensitivity in Free Space” Diode CompressionB
NormX 119 £104%  pVAVImY DCP X 95 mV
NormY 134 £101%  pVAV/mMY DCP Y 92 mv
NormzZ 119 £104%  pVAVIMY DCP Z 93 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 3.0mm 40mm
SAR,. [%] Without Correction Algorithm 9.2 54
SAR,, [%] With Correction Algorithm 0.8 04
TSL 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 3.0 mm 4.0 mm
SARpe [%] Without Correction Algorithm 10.9 6.7
SAR, [%] With Correction Algorithm 0.9 0.5

Sensor Offset

Probe Tip to Sensor Center 2.0 mm

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 NormX.,Y,Z do not affect the E-field uncertainty inside TSL (see Page 8).

& Numerical linearization parameter: uncertainty not required.

Certificate No: ES3-3066_Feb09 Page 4 of ¢
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£S3DV3 SN:3066 February 16, 2009
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: & 6.3% (k=2)
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ES3DV3 SN:3066 February 16, 2009

Receiving Pattern (¢), 3 = 0°

f= 600 MHz, TEM ifi110EXX f= 1800 MHz, WG R22
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Uncertainty of Axial Isotropy Assessment: & 0.5% (k=2)
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ES30V3 SN:3066 February 16, 2009
Dynamic Range f(SARcaq)
(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: & 0.6% (k=2)
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ES3DV3 SN:3066 February 16, 2009

Conversion Factor Assessment

f=900 MHz, WGL.S R8 (head) f=1810 MHz, WGLS R22 (head}
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E i —O— Analytical —0— Measurements —0— Analytical ~—o— Measurements

f[MHz] Validity [MHz]® TSL Permittivity Conductivity  Alpha Depth ConvF Uncertainty

800 +50/+100 Head 415+5% 0.97%5% 0.69 1.16 5.57 + 11.0% (k=2)
1810 +50/+100 Head 40.0+5% 1.40%5% 0.51 1.53 4.72 +11.0% (k=2)
1950 +£50/x100 Head 40.0x5% 1.40x5% 0.54 140 454 1 11.0% (k=2)
2450 x50/x100 Head 39.2:5% 1.80%£5% 042 171 4.20 + 11.0% (k=2)
900 +50/+£100 Body 55.0+5% 1.05x£5% 094 110 553 =11.0% (k=2)
1810 x50/x+100 Body 533zx5% 1.52+5% 042 167 4.53 £11.0% (k=2)
1950 +50/+100 Body 533%5% 1.52+5% 0.31 1.98 448 +11.0% (k=2)
2450 x£50/+100 Body 52.7+5% 1.95:5% 0.66 123 387 *+11.0% (k=2)

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

Certificate No: ES3-3066_Feb09 Page 8 of 9
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ES3DV3 SN:3066 February 16, 2009

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

Error [dB]

E3-1.00--0.80 E-0.80--0.60 B-0.60--0.40 E-0.40--0.20 E1-0.20-0.00
[10.00-0.20 E0.20-0.40 [30.40-0.60 [E@0.60-0.80 [0.80-1.00

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

Certificate No: ES3-3066_Feb09 Page 9 of 8
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Schmid & Partner Engineering AG s 9 e g q

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 44 245 9700, Fax +41 44 245 9779
info@speag.com, http://iwww.speag.com

Additional Conversion Factors

for Dosimetric E-Field Probe

Type: ES3DV3
Serial Number: 3066

Place of Assessment: Zurich

Date of Assessment: April 27, 2009
Probe Calibration Date: February 16, 2009

Schmid & Partner Engineering AG hereby certifies that conversion factor(s) of this probe have
been evaluated on the date indicated above. The assessment was performed using the FDTD
numerical code SEMCAD of Schmid & Partner Engineering AG. Since the evaluation is
coupled with measured conversion factors, it has to be recalculated yearly, i.e., following the re-
calibration schedule of the probe. The uncertainty of the numerical assessment is based on the
extrapolation from measured value at 900 MHz or at 1810 MHz.

Pz

Assessed by:

ES3DV3-SN:3066 Page 1 of 2 April 27, 2009
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Schmid & Partner Engineering AG

I
s
®

v
Q

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 44 245 9700, Fax +41 44 245 9779
info@speag.com, http://www.speag.com

Dosimetric E-Field Probe ES3DV3 - SN:3066

Conversion factor (+ standard deviation)

835 + 50 MHz ConvF 572 +7% e =41.5+x5%
o = 0.90 + 5% mho/m
(head tissue)

1900 + 50 MHz ConvF 4.58 + 7% €=40.0 5%
o =1.40 £ 5% mho/m
(head tissue)

835 + 50 MHz ConvF 550+7% €r=552+5%
o =0.97 = 5% mho/m
(body tissue)

1900 = 50 MHz ConvF 433 +x7% £=533+£5%
o = 1.52 = 5% mho/m
(body tissue)

Important Note:

For numerlcally assessed probe conversion factors, parameters Alpha and Delta in the
DASY software must have the following entries: Alpha = (] and Delta = 1

Please see also Section 4.7 of the DASY4 Manual.

ES3DV3-SN:3066 Page 2 of 2 April 27, 2009
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zaughaussirasse 43, #0904 Zurich, Switzerland

Schwaizerischer Kalibrigrdisnst
Service suisse d'élalennage
Bervizio gvizzero ol taratura
Swiss Callbration 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 Agresment for the recognition of calibration certificates

Chient E‘ﬂ‘m Certificate Ho: DB35V2-468_Apr08
CALIBRATION CERTIFICATE |
Object DB35V2 - SM: 468

Calibration peocedureis) QA CAL-05.3T i

Calibration procedure for dipole validation kits

Calibration date: April 23, 2008

Condition of tha calibeated ilem |0 Talerance

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements ().
The measwrements and the unceriainties with confidence probability are given on the fallowing pages and are pan of the carificate.

All calibrations have bean conducted in the closed laboratory Bacility: environmend ternperatune (22 + 3)°C and humidity < T0%.

Calibration Equipment used (MATE critical for calitration)

Primary Standards (=} ] Cal Dabe {WPIH Mo} Scheduled Calibration

Power metar EFM-4424 GEITIE0TO4 04-Oct-0F (Mo, 217-007346) Oct-08

Power sensor HP 84814 US3TZ2TE3 04-Oct-07 (Mo, 217-00725) Oct-08

Raference 20 dB Atlenuatar SM: 5086 (20g) 07-Aug-07 (No 217-D0T18) Aug-0E

Type-N mismaich combination SM: 50472 /06327 08-Aug-0T (Mo, 217-00721) Aug-0B

Referance Probe ESIDVZ SMN: 3025 01-Mar-08 (No. ES3-3025_Manla) Mar-09

DAEA SMN: 601 1d-Mar-08 (No. DAE4-G01_Mar0B) Mar-089

Secondary Standards og  Check Date (in house) Scheduled Chack

Powar sensor HP 84814 MY 41082311 T 18-Oct-02 (in house check Oct-07) In house check: Oct-0f

RF generaior R&S SMT-06 100005 4-Aug-98 (in house check Oci-0T) In howse check: Oci-08

Metwark Analyzer HP BTS3E US3ITI00586 54206 18-0at-01 (in house check Oot-07) In howse cheok: Oot-08
Mame Funcson Signatura

Calibrated by Marcel Fahr Labaratory Techrician e

i G g

Apprzesd by Kals Pknic Tochnical Manager M ,«5‘:}'_

Issued: Apnl 24, 2008

_T]_1Is calibration oeri.l_"l]_g.ale shell nod be reproduced excapt in full without wrilten approval of the [aboratory.

Certificate Mo: DE3SV2-468_Aprl& Page 1ol &
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Calibration Laboratory of et‘*@”’p,, Schweizerizcher Kalibrierdienst

Schmid & Partner je - Servica sulsse d'étalonnags
Engineering AG T Sarvizio svizzero di tarawura

Zaughausstrasse 43, B004 Zurich, Switzerland *f.,,fﬁaﬁ Swiss Calibration Service

Accredited by the Saiss Accraditation Servios [SAS) Accreditation No.: SCS 108

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

Multilateral Agre it For the r ition of calibration cantificates

Glossary:

TSL tissue simulating liquid

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 Technigues®, 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 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:
o Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cedificate are valid at the frequency indicated.

»  Antenna Parameters with TSL: The dipale 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.

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

s  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.

Certificate No: DBISV2-468_AprlS Page 2 of 6
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Measurement Conditions

DASY systern configuration, as far as not given on page 1.

DASY Version DASY4 V4.7

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V4.9

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz = 5mm

Frequency 835 MHz £ 1 MHz
Head TSL parameters

Tha following parameters and calculalions were applied,
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 41.5 0.90 mho'm

Measured Head TSL parameters (z20402)"C AMNAt6T 0.90 mhaim £ 6 %

Head TSL temperature during test (222402)°C — —
SAR result with Head TSL

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

SAR measurad 250 mw input power 228mW/g

SAR normalizad normalized to 1W 912 mWig

SAR for nominal Head TSL parameters '

normalized to 1W

9.07 mW /g £ 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL condition
SAR maasured 250 mW input power 150 mWig
SAR normalized normalized to 1W &.00 mWig

SAR for nominal Head TSL parameters '

normalized ta 1W

5.97 mW g £ 16.5 % (k=2)

' Comection to nominal TSL parameters according to d), chapter *SAR Sensitivities”

Certificata No: DB35V2-468_ApriE
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Appendix

Antenna Parameters with Head TSL
Impedance, transformed 1o feed point 2401-24)0
Retumn Loss -29.6 dB

General Antenna Parameters and Design

Elecirical Delay (ane dirsction) 1,385 ns _-|

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

The dipole s made of standard semirigid coaxial cable. The center conductar of the feeding line is directly connected fo the
second arm of the dipole. The antenna is therefore shart-circuited for DC-signals.

Mo excessive force must be applied fo the dipole arms, because they might bend or the soldered connections near the
feadpaint may be damaged.

Additional EUT Data

Manufactured by SPEAG )
Manufactured on August 27, 2002
Cerfificate No: DB3SV2-468_Aprl& Page 4 of &
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DASY4 Validation Report for Head TSL
DateTime: 23.04.2008 11:29:27

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DB35V2 - SN:468

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

Medium: HSL 900 MHz; _
Medium parameters used: f = 835 MHz; o = 0.9 mho/m; €, = 41.2; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
+ Probe: ES3IDV2 - SN3025; ConvF(6.00, 6.09, 8.09); Calibrated: 01.03.2008
¢  Sensor-Surface: 3.4mm (Mechanical Surface Detection)
« Elactranics: DAE4 SnB01: Calibratad: 14.03.2008
+ Phantom: Flat Phantom 4.91; Type: QDODIP4SAA,; |
+  Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 172

Pin=250mW; dip=15mm); dist=3.4mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 55.0 \Wm; Power Drift = 0.012 dB

Peak SAR (extrapolated) = 3.29 Wikg

SAR(1 g) = 2.28 mW/g; SAR(10 g) = 1.5 mWig

Maxirnum value of SAR (measured) = 2.58 mWig

-6./60

480 /

0 ¢B = 2.58mWig

Cerlificate Mo: DB35V2-468_Apr08 Page 5 of
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CHZ 511 LOG

5 dB-/REF -Z8 4B

cor \

Impedance Measurement Plot for Head TSL

23 Apr 2808 @91530e3

EHD 541 1 U FS 13852596 4 -23820a 7O pF S35, 808 A58 MHz
¥
CHL Harkers
bl 2163950
22,38 o
Cor P 900808 MHz
1.0 »
& = ey
|
Y
\u
% ~

E——

Li-25.607 9B

235,000 308 HHz

CHZ Harkers

2=18.251 dB
SER3A MHz

START &£35.080 008 MHz

STOF 1 180.586 806 HHz
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zaughaussirasse 43, 8004 Zurich, Switzerland

Arccradited by the Swiss Federal Office of Meirology and Accreditatian

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration certificates

LG (Dymstec)

Climnt

Certificats No: D1900V2-5d057_Apr08

Accreditation Mo.: SCS 108

Schweizarischer Kalibrierdianst
Service suisse détalonnage
Servizio svizzero di taratura
Swiss Calibration Service

|CALIBRATION CERTIFICATE
—

| Cibject

Calibration procedurs(s)

Calibration date:

Condilion of the calibrated item

D1200V2 - SN: 5d057

QA CAL-05.VT

Calibration procedura for dipole validation kits

April 22, 2008

In Tolerance

Calibraion Equipment used [MATE crifical for cabration)

This calibration certificate documents the traceabilty to national standards, which realize the physical units of measurements (51}
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

Al calibrations have been conducted in the closed laboratory facility: environment temperatune (22 + 3)°C and humidity < T0%.

Primary Standards |iDa Cal Date (Calibrated by, Certificale M2.)  Scheduled Calibeation

Power mater EPM-4424 GBITLB0T04 04-0ct-07 (No. 217-DIT36) Oct-08

Power sansor HP 84814 US3TaazTas 04-0ot-07 (No. 217-D0T36) Oct-08

Reference 20 dB Attenuatar Shi; B0EE (20g) O7-Aug-07 (No. 217-00718) ]

Type-M mismatch combination Sh: 50472 § 08327 DB-Aug-07 (Mo, 217-00721) Aung-0B

Referanca Probe ES30W2 Sh: 3025 01-Mar-08 (Mo, ES3-3025 MarD8) Mar-09

OAE4 Sh: B 14-Mar-0E [No. DAE4-B01_MarOB) Mar-09

Secondary Standards _|o# Check Date (in house) Scheduled Chack

Power sensor HP B4814 MY41082317 18-0ci-02 {in house chack Oct-07) In house chack: Oct-08

RF generator R&S SMT-DG 100005 4-Aug-99 (in housa check Ocl-07T) In house check: Oct-08

Metwark Analyzer HP BTE3E US3T73R0585 54206 18-0ct-01 ({In house chack Oct-07) In house check: Oot-08
Mame Functian Signature

Calibrated by: Mancel Fehr Laboratory Technician o

P
Approved by Katja Pokovic Technical Manages

This calibralion cerlificate shall not be reproduced except in full withowt writhen approval of the laboratory.

Issued: April 23, 2008

Certificate Mo: D1900V2-54057_Apr0&

Page 1 of 6
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzerland

Schwaizeristher Kalibrierdienst
Service sulsse d'dalonnage
Sarvizio svizzere di taratura
Swiss Calibration Service

Accradited by the Swiss Accreditation Servies (SAS) Acereditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to tha EA
Multilateral Agreement for the recognition of calibration cartificates

Glossary:

TSL tissue simulating liquid

ConwF 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) CEMELEC EN 50361, “Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3 GHz),
July 2001

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 Decumentation:
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 oriented
parallel to the body axis.

s Feed Point Impedance and Relurn 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 FElgctrical Delay: One-way delay between the SMA connectar 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.

Certificate Mo: D1900V2-5d057_Apr08 Page 2 of 6
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Measurement Conditions

DASY system configuration, as far as nol given on page 1.

DASY Version DASY4 V4.7

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

Freguency 1900 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Parmittivity Conductivity

Mominal Head TSL parameters 22.0°C 40.0 1.40 mhaim

Measured Head TSL paramaters (22.0+0.2)°C 401 £6 % 1.47 mhoim £ 6 %

Head TSL temperature during test (21.2 £0.2)"C — —_
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL condition

SAR measurad 250 mW input power 101 mWig

SAR normalized normalized to 1W 404 mW i g

SAR for nominal Head TSL parameters ' normalized to 1W 38.5mW /g x17.0 % (k=2)
SAR averaged over 10 em? (10 g) of Head TSL Condition

SAR measured 280 mW input power 519 mW /g

SAR nomalized normalized to 1W 208mW /g

SAR for nominal Head TSL parameters '

normalized to 1W

20,6 mW | g £ 16.5 % (k=2)

Certificate No: D1900V2-5d057_Apr08

' Comection to nominal TSL parameters according to d), chapter “SAR Sensitivities”
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Appendix

Antenna Parameters with Head TSL
Impedance, fransformed to feed point 5310+480Q
Retumn Lass | - 252 dB

General Antenna Parameters and Design

Electrical Delay {(one direction) 1,199 ns J

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

Tha dipala is made of standard semirgid coaxial cable. The center conductor of the feeding line is direcily connected to the
sacond arm of the dipcle. 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 19, 2004
Cerificate No: D1900V2-5d057_Aprl& Page 4 of &
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DASY4 Validation Report for Head TSL
Date/Time: 22.04.2008 14:09:52

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d057

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

Medium: HSL U10 BB;

Medium parameters used: f = 1900 MHz; o = 1.47 mho/m; g, = 40.1; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
« Probe: ES3DV2 - SN3025; ConvF(4.9, 4.9, 4.9); Calibrated: 01.03.2008
»  Sensor-Surface: 3.4mm (Mechanical Surface Detection)
s  Elactronics: DAE4 Sn601; Calibrated: 14.03.2008
= Phantom: Flat Phantom 5.0 (frent); Type: QDOO0OPS0AA: ;
*«  Measurement SW: DASY4, V4.7 Build 55; Posiprocessing SW: SEMCAD, V1.8 Build 172

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

Reference Value = 93.1 VWm; Power Drift = 0.035 dB

Peak SAR (extrapolated) = 18.8 Wikg

SAR(1 g) = 10.1 mW/g; SAR{10 g) = 5.19 mW/g

Maximum value of SAR (measurad) = 12.1 mW/g

dB
0.000

-15.2

0 dB = 12.1m\Wig

Certificate Mo: D1900V2-5d057_Apr0a8 Page Sof 6
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of S8, SNISgY, g Schweizerischer Kalibrierdienst
Schmid & Partner m c Service suisse d'étalonnage
Engineering AG T3 9 g pz Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland N &) S swiss Calibration Service
UTIT A
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

Client

Object
Calibration procedure(s)

A
Calibration date:
Condition of the calibrated item
This calibration certificate 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%.

| Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date (Certificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 04-Oct-07 (No. 217-00736) Oct-08
Power sensor HP 8481A US37292783 04-0ct-07 (No. 217-00736) Oct-08
Reference 20 dB Attenuator SN: 5086 (20g) 07-Aug-07 (No 217-00718) Aug-08
Type-N mismatch combination SN: 5047.2 / 06327 08-Aug-07 (No. 217-00721) Aug-08

& | Reference Probe ES3DV2 SN: 3025 01-Mar-08 (No. ES3-3025_Mar08) Mar-09
DAE4 SN: 601 14-Mar-08 (No. DAE4-601_Mar08) Mar-09
Secondary Standards 1D # Check Date (in house) Scheduled Check
Power sensor HP 8481A MY41092317 18-Oct-02 (in house check Oct-07) In house check: Oct-09
RF generator R&S SMT-06 100005 4-Aug-99 (in house check Oct-07) In house check: Oct-09
Network Analyzer HP 8753E US37390585 S4206  18-Oct-01 (in house check Oct-07) In house check: Oct-08

Name Function Signature )
Calibrated by: I : ic 3 g e
Approved by:
Issued: April 23, 2008

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of {\\*“"\‘:\':";’/"”z, Schweizerischer Kalibrierdienst
Schmid & Partner T Service suisse d'étalonnage

K

Engineering AG T\ Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {v,, f a Swiss Calibration Service
IR
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 Electrical Delay: One-way delay between the SMA connector and the antenna feed point. No
uncertainty required.

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

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

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

Certificate No: D2450V2-768_Apr08 Page 2 of 6

MCCL, 60-39, Kasan-dong, Kumchon-gu, Seoul, Korea Tel:+82 2 2033 1114, Fax:+82 2 2033 1222 Test Report No: MCCL-3-09-101

Page 125 of 129



MCCL @ LG Electronics

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

DASY Version DASY4 va.7
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 39.4+6% 1.84 mho/m 6 %
Head TSL temperature during test (21.110.2)°C — -—--
™ SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.7mW/g
SAR normalized normalized to 1W 548 mW /g
SAR for nominal Head TSL parameters ' normalized to 1W 54.5 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.35mW/g
SAR normalized normalized to 1W 254mW/g
SAR for nominal Head TSL parameters ' normalized to 1W 25.4 mW /g * 16.5 % (k=2)

* Correction to nominal TSL parameters according to d), chapter “SAR Sensitivities”
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Appendix

Antenna Parameters with Head TSL
Impedance, transformed to feed point 53.4Q+48jQ
Return Loss -249dB

General Antenna Parameters and Design

[Electn'cal Delay (one direction) 1.151 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 August 10, 2004
b4
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DASY4 Validation Report for Head TSL
Date/Time: 22.04.2008 15:40:12

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN768

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

Medium: HSL U10 BB;

Medium parameters used: f = 2450 MHz; o = 1.83 mho/m; €, = 39.5; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
* Probe: ES3DV2 - SN3025; ConvF(4.4, 4.4, 4.4); Calibrated: 01.03.2008
e Sensor-Surface: 3.4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 14.03.2008
* Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; ;
e Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 172

Pin = 250 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 98.5 VV/m; Power Drift = 0.016 dB
Peak SAR (extrapolated) = 28.2 W/kg
SAR(1 g) = 13.7 mW/g; SAR(10 g) = 6.35 mWI/g
Maximum value of SAR (measured) = 16.9 mW/g

dB

0.000

-4.60

-~ -9.20

138

-18.4

-23.0

0dB=16.9mW/g
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Impedance Measurement Plot for Head TSL

22 Apr 2008 14:31:84
EHL 514 1 U F5 1: 53.443 o 4.7734 & 318.8% pH 2 450.000 BOE MHz

fivg
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CH2 si1 LOG S dB/ REF -20 dB 1:-24.983 dB Z 458.008 809 MHz

f
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CENTER 2 450,000 299 MHz SPAN 400.000 08 MHz
—’
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