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3.0 INTRODUCTION

At the request of Topsystem Systemhaus GmbH, eR&ECH-Lydia-PDA was evaluated for SAR in
accordance with the requirements for RF Exposungptiance testing defined in FCC OET Bulletin 65,
Supplement C (Edition 01-01). Testing was perfatragethe Intertek facility in Lexington, Kentucky
from 11/25/2009 to 12/2/20009.

For the evaluation, the dosimetric assessmentrayS#®SY4 was used. The phantom employed was the
"SAM Twin Phantom". The total uncertainty for teealuation of the spatial peak SAR values averaged
over a cube of 1g tissue mass had been assesgsbifeystem to b£21.9%.

The VOXter 1006 Series WL-BT was tested at the maxn output power measured by Intertek. The
sample (Serial Number 09240287) used for SAR tgstias the same sample used for EMC testing to
FCC Part 15.247. Radiated power measurementhavensn report number 3192580BOX-001.

The maximum spatial peak SAR value for the sampiecé averaged over 1g was found to be:

Phantom Mode Setup Details Worst Case
Extrapolated SAR,4
mW/g
Flat Section 802.11b Belt Clip Against Phantom 0.016
(Body Mode) '

Table 1: Maximum Measured SAR

Based on the worst-case data presented abovep8PEECH-Lydia-PDA was found to bempliant
with the 1.6 mW/g requirement defined in OET Butied5, Supplement C (Edition 01-01) for general
population / uncontrolled exposure.

Modifications made to test sample
Intertek implemented no modifications.
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4.0 TEST SITE DESCRIPTION

The SAR test site located at 731 Enterprise Diiejngton KY 40510 is comprised of the SPEAG
model DASY 4 automated near-field scanning systehich is a package, optimized for dosimetric
evaluation of mobile radios [3]. This system istailed in an ambient-free shielded chamber. The
Ambient temperature is controlled to 22 2°€. Because the HVAC operates as a closed system, t
relative humidity remains constant at 58%-. During the SAR evaluations, the RF ambientdwmns
are monitored continuously for signals that migteifere with the test results. The tissue sinmgat
liquid is also stored in this area in order to kéeg the same constant ambient temperature a®tme.

Figure 1: Intertek SAR Test Ste
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Measurement Equipment

The following major equipment/components were Usedhe SAR evaluations:

Model Narm¥OXter 1006 Series WL-BT

SAR Measurement System

Equipment Specifications SIN # Cal. Due
Robot Staubli RX60L 597412-01 N/A
Repeatability: £ 0.025mm
Accuracy: 0.806x10-3 degree
Number of Axes: 6
E-Field Probe ET3DV6 1785 4/17/2010

Frequency Range: 10MHz to 3GHz

Probe Linearity: = 0.2 dB (10MHz to 3GHz)

Length: 34.5 cm

Distance between the probe tip and the dipole cehAfé mm

Tip Diameter: 2.4 mm

Calibration: 900, 1800, 2450MHz for head & bodtie simulating liquid

Data Acquisition

DAE4

358

4/17/2010

Measurement Range: 1pV to >200mV

Input offset Voltage: < 1uV (with auto zero)

Input Resistance: 200 M

Phantom

SAM Twin V4.0

TP-1243

N/A

Complies with IEEE
P1528-2003

Type SAM Twin, Homogenous
Shell Material: Fiberglass
Thickness: 2 £ 0.2 mm
Capacity: 20 liter

Size of the flat section: approx. 320 x 230 mm

Device holder

Non-conductive holder supplied with
DASY4, dielectric constant less than
5.0

N/A

N/A

Network Analyzer

Agilent 8753A

3018

1/5/2010

Frequency Range: 30KHz — 3.0 GHz

Signal Generator

ESG-D3000A

2038

10/19/2010

Frequency Range: 10MHz — 3 GHz

Spectrum Analyzer

Rohde & Schwarz FSP 7

1164.4391.07

8/17/2010

Frequency Range: 9KHz — 7 GHz

Measurement Traceability

Table 2: Test Equipment Used for SAR Evaluation

All measurements described in this report are flesto National Institute of Standards and Teaobgyl
(NIST) standards or appropriate national standards.
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Model Narm¥OXter 1006 Series WL-BT

Measurement Uncertainty

The Table below includes the uncertainty budgegested by the IEEE Std 1528-2003 and determined
by SPEAG for the DASY4 measurement System

Prob. Std.Unc. Std.Unc.
Uncertainty & (Vi)
Error Description Value Dist. Div. (19) | ci(10g) (19) (109) Veit
Measurement System
Probe Calibration +5.9% N 1 1 1 +5.9% +5.9% 0
Axial Isotropy 4.7% R V3 0.7 0.7 +1.9% +1.9% P
Hemispherical Isotropy +9.6% R v3 0.7 0.7 +3.9% +3.9% o
BOUndary Effect +1.0% R V3 1 1 +0.6% +0.6% 0
Linearity +4.7% V3 1 1 +2.7% +2.7% 0
System Detection Limits +1.0% V3 1 1 +0.6% +0.6% o0
Readout Electronics +0.3% 1 1 +0.3% +0.3% )
Response Time +0.8% R V3 1 1 +0.5% +0.5% o0
Integration Time +2.6% R V3 1 1 +1.5% +1.5% 0
RF Ambient Conditions +3.0% R V3 1 1 +1.7% +1.7% S
Probe Positioner +0.4% V3 1 1 +0.2% +0.2% S
Probe Positioning +2.9% V3 1 1 +1.7% +1.7% %
Max. SAR Eval. +1.0% R V3 1 1 +0.6% +0.6% o
Test sample Related
Device Positioning +2.9% N 1 1 1 +2.9% +2.9% 145
Device Holder +3.6% N 1 1 1 +3.6% +3.6% 5
Power Drift +5.0% R V3 1 1 +2.9% +2.9% 0
Phantom and Tissue
Parameters
Phantom Uncertainty +4.0% R V3 1 1 +2.3% +2.3% 0
Liquid Conductivity
(target) +5.0% R V3 0.64 0.43 +1.8% +1.2% 0
Liquid Conductivity
(meas.) +2.5% N 1 0.64 0.43 +1.6% +1.1% 0
Liquid Permittivity (target) +5.0% R V3 0.6 0.49 +1.7% +1.4% 0
Liquid Permittivity (meas.) +2.5% N 0.6 0.49 %5 +1.2% 0
Combined Standard
Uncertainty +10.9% +10.7% 387
Expanded STD
Uncertainty +21.9% +21.4%

Notes.

1. Worst Case uncertainty budget for DASY4 assessearding to IEEE 1528. The budget is valid for the
frequency range 300 MHz — 3 GHz and representsratvwgase analysis. For specific tests and
configurations, the uncertainty could be considigramaller.
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5.0 JOB DESCRIPTION

At the request of Topsystem Systemhaus GmbH, th¥t&i0L006 Series WL-BT was evaluated to the

requirements defined in OET Bulletin 65, Supplen@nt

Test sample

Manufacturer

Topsystem Systemhaus GmbH

Model Number

VOXter 1006 Series WL-BT

Serial Number

09240287

Receive Date

11/24/2009

Device Received
Condition

Good condition production unit

Device Category

Portable

RF Exposure Category

General Population/Uncontrolled Environment

Frequency Band

2.4GHz ISM Band

Mode(s) of Operation

802.11b/g

Duty Cycle

100% (Test Commands)

Maximum Output
Power

19.115 dBm (peak EIRP)

Test Channels

6 — 2437MHz

Test sample Accessories

Battery type Rechargeable 12.6V Li-lon; 4.8AH; PN 1600515-7

Belt clip Metal Clip

Headset Manf - Sennheiser; Model - topSPEECH BSVOX9, SefFi
08009144

Antenna Internal

Contact Information

Contact Name

Herr Jaker

Phone Number

+49 (2405) 4670 - 0

Fax Number

+49 (2405) 4670 - 10

Email Address

m.jaeker@topsystems.de

Table 3: Product Information

Model Narm¥OXter 1006 Series WL-BT
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Test Sample Pictures:
Photographs of the test sample and its accessogeshown in Figure 2 through Figure 4.

Figure 2: Front of Test Sample

g |

HI33dS

JMOAT (35

Figure 3: Back of Test Sample
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Figure 4: Headset and Push To Talk Switch

6.0 SYSTEM VERIFICATION

System Validation

Prior to the assessment, the system was verifibe toithin £10% of the specifications by using the
system validation kit. The validation was perfocha¢ 2450 MHz using muscle simulating tissue. The
results from the daily dipole validation are shawiTable 4.
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Figure5: System Verification Setup

50v2 SN:718

Table 4: Dipole Validation

Reference Dipole Validation

Cal. %
Frequency Dipole Dipole Lab Error
Measure Serial Power SAR Measured | SAR
(MHz) Dipole Type | Number | Fluid Type Input (19) SAR (1g) (19) Date
2450 D2450 718 2450 MSL 1w 51.6 56.600 9.69 12/2/2009
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Tissue Simulating Liquid Description and Validation

Model Narm¥OXter 1006 Series WL-BT

The dielectric parameters were verified to be with#o of the target values each day prior to assasism

The dielectric parameters, (0 ) and temperature on each day of testing are showable 5 and Table

6. A recipe for the tissue simulating fluid useghown in Table 7.

Table 5: Dielectric Parameter Validation

Body Tissue Parameters

Frequency | Dielectric | Dielectric | Dielectric
Measure | Constant | Constant % Imaginary | Conductivity | Conductivity | Conductivity
(MHZz) Target Measure | Deviation Part Target Measure % Deviation Date
2412 52.75 51.47 2.43 14.25 1.91 1.91 0.05
2437 52.72 51.43 2.45 14.4 1.94 1.95 0.57
2450 52.7 51.42 2.43 14.48 1.95 1.97 1.14
2462 52.68 51.41 2.41 14.57 1.97 1.99 1.23
2472 52.67 51.39 2.43 14.61 1.98 2.01 1.41 12/2/2009
Table 6: Temperature Validation
Date Ambient Muscle Simulating
Temperature(°C) Liquid
Temperature (°C)
f=2450MHz
12/2/2009 22.9 22.3

Table 7: Tissue Smulating Fluid Recipe

TYPICAL COMPOSITION OF INGREDIENTS FOR LIQUID TISSUE PHANTOMS, Supplement C Edition 01-01 to OET Bulletin 65
Edition 97-01, Page 36. (450MHz to 2450 MHz data only)
Ingredient f (MHz)

(% by weight) 450 835 915 1900 2450 5500
Tissue Type Head | Body | Head | Body | Head | Body | Head | Body | Head | Body Head Body
Water 38.56 | 51.16 | 41.45 | 52.4 | 41.05 56 54.9 70.45 62.7 68.64 65.53 78.67
Salt (NaCl) 3.95 1.49 1.45 1.4 1.35 0.76 0.18 0.36 0.5 0 0 0
Sugar 56.32 | 46.78 56 45 56.5 | 41.76 0 0 0 0 0 0
HEC 0.98 0.52 1 1 1 1.21 0 0 0 0 0 0
Bactericide 0.19 0.05 0.1 0.1 0.1 0.27 0 0 0 0 0 0
Triton X-100 0 0 0 0 0 0 36.8 0 17.235 | 10.665
DGBE 0 0 0 0 44.92 | 29.18 0 31.37 0 0
DGHE 0 0 0 0 0 0 0 0 17.235 | 10.665
Dielectric Constant 43.42 58 4254 | 56.1 42 56.8 39.9 53.3 39.8 52.7
Conductivity (S/m) 0.85 0.83 0.91 0.95 1 1.07 1.42 1.52 1.88 1.95
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7.0 EVALUATION PROCEDURES

Prior to any testing, the appropriate fluid wasdusefill the phantom to a depth of 15 crfd.2Zcm. The
fluid parameters were verified and the dipole \atiich was performed as described in the previous
sections.

Test Positions:

The Device was positioned against the SAM andplt@ntom using the exact procedure described in
Supplement C Edition 01 — 01 of Federal CommunicatiCommission, “Evaluating Compliance
with FCC Guidelines for Human Exposure to Radiafiexacy Electromagnetic Fields”, OET Bulletin
65, FCC, Washington, D.C. 20554, 1997.

Reference Power Measurement:

The measurement probe was positioned at a fixeditotabove the reference point. A power
measurement was made with the probe above thienefe position so it could used for the assessing
the power drift later in the test procedure.

Coarse Scan:

A coarse area scan with a horizontal grid spacfricbox 15 mm was performed in order to find the
approximate location of the peak SAR value. The&msweas performed with the measurement probe at
a constant height in the simulating fluid. A twimménsional spline interpolation algorithm was then
used to determine the peaks and gradients witkistanned area.

Zoom Scan:

A zoom scan was performed around the approximasgitm of the peak SAR as determined from
the coarse scan. The zoom scan was comprisethehaurement volume of 30 x 30 x 30 mm based
on 7 x 7 x 7 points. On the basis of this datatbetspatial peak SAR value was evaluated with the
following procedure:
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Data Extrapolation:

Since the center of the dipoles in the measureprebie are 2.7 mm away from the tip of the probe,
and the distance between the surface and the lomessturement point is 1.6 mm the data at the
surface was extrapolated. The extrapolation wasdan a least square algorithm. A polynomial of
the fourth order was calculated through the paomtie Z-axes. This polynomial was then used to
evaluate the points between the surface and thee pi.

The maximum interpolated value was searched wittneaghtforward sorting algorithm. Around this
maximum, the SAR values averaged over the spailames (1g or 10g) were computed using a 3-D
spline interpolation algorithm. The 3-D splinee@mmposed of three one-dimensional splines with the
“Not a knot” condition (in x, y and z directionsT.he volume was integrated with a trapezoidal
algorithm. 1000 points (10 x 10 x 10) were intéaped to calculate the average.

All neighboring volumes were evaluated until noghdioring volume with a higher average value
was found.

Reference Power Measurement:

The probe was positioned at precisely the sameemte point and the reference power measurement
was repeated. The difference between the iniifdrence power and the final one is referred to as
the power drift

RF Ambient Activity:

During the entire SAR evaluation, the RF ambienitvilg was monitored using a spectrum analyzer
with an antenna connected to it. The spectrumyaealwas tuned to the frequency of measurement
and with one trace set to max hold mode. In thagwvit was possible to determine if at any point
during the SAR measurement there was an interfeaimgient signal. If an ambient signal was
detected, then the SAR measurement was repeated.
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8.0 TEST CONFIGURATION

For the purpose of this evaluation, the VOXter 18@6ies WL-BT was considered to be a body-worn
device which operates in the 2.4GHz ISM band. &thés radio is body worn and used with a headset,
no SAR scans were performed with the sample positiagainst the head. All SAR scans were
performed with a freshly charged battery installed.

The test channels were selected using test comnpradisied by the client. The device was tested
positioned with the belt clip against the flat pteam. A photograph of the VOXter 1006 Series WL-BT,
as positioned for testing, is shown in Figure 6.

Figure 6: Device Positioning for SAR Scans
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9.0 CRITERIA
The following FCC limits for SAR apply to deviceparating in the General Population/Uncontrolled

Exposure environment:

Exposure SAR

(General Population/Uncontrolled Exposure environmat) (W/kg)
Average over the whole body 0.08
Spatial Peak (19) 1.60

Spatial Peak for hands, wrists, feet and ankleg)(10 4.00
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10.0 TABULAR TEST RESULTS

The results on the following page(s) were obtaiwbén the device was transmitting at maximm output
power. Detailed measurement data and plots, whisteal information about the location of the
maximum SAR with respect to the device, are refeednundeteading 12.0 - Graphical SAR Scan
Results The extrapolated SAR results account for thié oéasurements using the following formula:

Extrapolated SAR = Measured SAR* 10"-(Drift/10)

Power Measurements

The sample (Serial Number 09240287) used for SARgwas the same sample used for EMC testing
to FCC Part 15.247. Radiated power measuremeatshamwn in report number 3192580BOX-001.

Body Mode SAR Test Results

During the test, the RF output power of the testa varied by a small amount due to heat and flyatte
output power variations in the device. To take gusver drift into account, a reference measuremweist
performed at a predefined position in the fluid josfore and just after each SAR scan. The diffezen
these values is recorded in the table below aS&Rr drift. The 1-g SAR was extrapolated for daiftd

is shown in the table below. Since the 1-g SABathighest output channel was less than 3dB b&lew
limit, scans were not performed at the high and ¢annels. Since the output power in 802.11g mode
was less than the 802.11b mode, no scans wereeddar that mode.

Table 8: Body Mode SAR Results

Flat Phantom; 100% Duty Cycle

Extrapolated
Measured Meas. Worst Case Extrapolated
Freq. SAR Drift 1-g SAR 10g-SAR 1-g SAR Worst Case 10-g
Mode/Channel (MHz) Position (dB) (mW/g) (mw/g) (mWi/g) SAR (mW/g)
Clip
Against
802.11b - Ch. 6 2437 Phantom -0.340 0.065 0.015 0.070 0.016
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11.0 GRAPHICAL SAR SCAN RESULTS
Date/Time: 12/2/2009 4:02:35 PM

Test Laboratory: Intertek ETL Semko
File Name:CH 6 802.11b Scan on 12 _2 2009.da4

DUT: VOXter; Type: 1006; Serial: 09240287

Communication System: 802.11b/g; Frequency: 24374ty Cycle: 1:1
Medium parameters used: f = 2437 MKz 1.95 mho/mg, = 51.4;p = 1000 kg/m
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DV6 - SN1785; ConvF(3.81, 3.81, 3.&Qlibrated: 4/17/2009

- Sensor-Surface: 2.7mm (Mechanical Surface DetefSiensor-Surface: 0Omm (Fix Surface)
- Electronics: DAE4 Sn358; Calibrated: 4/17/2009

- Phantom: SAM with CRP; Type: SAM; Serial: TP-1243

- Measurement SW: DASY4, V4.7 Build 80; PostprogesSW: SEMCAD, V1.8 Build 186

Cube7x7x7 - Flat Phantom/Area Scan (12x20x1yteasurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 0.123 mW/g

Cube7x7x7 - Flat Phantom/Zoom Scan (6x6x6)/Cube Qeasurement grid: dx=7mm,
dy=7mm, dz=7mm

Reference Value = 1.33 V/m; Power Drift = -0.340 dB

Peak SAR (extrapolated) = 0.301 W/kg

SAR(1 g) = 0.065 mW/g; SAR(10 g) = 0.015 mW/g

Maximum value of SAR (measured) = 0.092 mW/g

Cube7x7x7 - Flat Phantom/Z Scan (1x1x6Measurement grid: dx=20mm, dy=20mm, dz=20mm
Maximum value of SAR (measured) = 0.024 mW/g
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12.0 DIPOLE VALIDATION SCANS
Date/Time: 12/2/2009 3:29:53 PM

Test Laboratory: Intertek ETL Semko
File Name:Dipole Validation 12_2 2009.da4

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450¥ - SN:718
Program Name: System Performance Check at 2450MHz

Communication System: CW; Frequency: 2450 MHz;Deygle: 1:1
Medium parameters used: f = 2450 Mz 1.97 mho/mg, = 51.4;p = 1000 kg/m
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DV6 - SN1785; ConvF(3.81, 3.81, 3.&Qlibrated: 4/17/2009

- Sensor-Surface: 4mm (Mechanical Surface DetefSemsor-Surface: 0Omm (Fix Surface)
- Electronics: DAE4 Sn358; Calibrated: 4/17/2009

- Phantom: SAM with CRP; Type: SAM; Serial: TP-1243

- Measurement SW: DASY4, V4.7 Build 80; PostprogesSW: SEMCAD, V1.8 Build 186

d=10mm, Pin=250mW/Area Scan (7X7x1)\easurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.048 mW/g

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

Reference Value = 5.97 V/m; Power Drift = 0.079 dB

Peak SAR (extrapolated) = 103.1 W/kg

SAR(1 g) = 56.6 mW/g; SAR(10 g) = 24.6 mW/g

Normalized to target power = 1 W and actual powerGo1 W

Maximum value of SAR (measured) = 65.7 mW/g

d=10mm, Pin=250mW/Z Scan (1x1x6Measurement grid: dx=20mm, dy=20mm, dz=20mm
Maximum value of SAR (measured) = 0.052 mW/g
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13.0 PROBE CERTIFICATE

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, B004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificales

Client Intertek

S,

Schweizerischer Kalibrierdienst

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

Accreditation No.: SCS 108

Certificate No: ET3-1785_Apr09

CALIBRATION CERTIFICATE

Ohbject

Calibration procedure(s)

Calibration date:

Cendition of the calibrated item

ET3DV6 - SN:1785

QA CAL-01.v6 and QA CAL-23.v3
Calibration procedure for dosimetric E-field probes

April 17, 2009

In Talerance

Calibration Equipment used (M&TE critical for calibration)

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 cerfificate

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

| This calibrafion certificate shall not be reproduced excepl in full without wntten approval of the laboratory

Issued: April 17, 2009

| Primary Standards D # Cal Date (Certificate No.) Scheduled Calibration |

Power meter E44108 GB41293874 1-Apr-09 (No. 217-01030) Apr-10

Power sensor E44 124 MY41485277 1-Apr-09 (No. 217-01030) Apr-10

Power sensor E44124 MY41488087 1-Apr-09 (No. 217-01030) Apr-10

Reference 3 dd Attenuator SN: 55054 (3¢) 31-Mar-08 (No. 217-01028) Mar-10

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

Reference 30 dB Attenuator SM: 55129 (30b) 31-Mar-09 (No. 217-01027) Mar-10

Reference Probe ES3DV2 SN: 3013 2-Jan-09 (No. ES3-3013_Jan08) Jan-10

DAE4 SN: 660 9-Sep-08 (Mo, DAE4-660_Sepl8) Sep-08

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

RF generator HP B648C U&38420101700 4-AUg-99 (in house check Oct-07) In house check: Oct-09
| Network Analyzer HP 8753E US37380585 18-0ct-01 (in house check Oct-08) In heuse check: Oct-09

Marme Function Signature
Calibrated by: Marcal Fahr Laboratory Technician /-/d’:.-’—’
= = ,/;.if"{f/-_—

Approved by: Katja Pokovic Technical Manager

Certificate No: ET3-1785_Apr09
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Calibration Labo ratol'y of ‘1\*":1\._'_{_'2?" A Schweizerischer Kalibrierdienst
Schmid & Partner % Service suisse d'étalonnage
Engineering AG B Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand “'5’!:?—‘?::\\"\“ 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

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

Polarization ¢ ¢ rotation around probe axis

Polarization 3 4 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:

a) IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absarption 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:
» NORMX,y,z: Assessed for E-field polarization 8 = O (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,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(f)x,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.

» DCPxyz: DCP are numerical linearization parameters assessed based on the data of
power 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 to
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.

» 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.

Certificate No: ET3-1785_AprQ8 Page2of9
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ET3DV6 SN:1785 April 17, 2009

Probe ET3DV6

SN:1785

Manufactured: May 28, 2003
Last calibrated: June 23, 2008
Recalibrated: April 17, 2009

Calibrated for DASY Systems

(Note: non-compatible with DASY2 system!)

Cerificate No: ET3-1785_AprDg Page 3of 9
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ET3DV6 SN:1785 April 17, 2009

DASY - Parameters of Probe: ET3DV6 SN:1785

Sensitivity in Free Space® Diode Compression®
NormX 1.80 £ 10.1%  pV/A(VIm)? DCP X 90 mV
NormY 171 £101%  pVAVIM)? DCP Y 93 mV
Normz 178 £101%  uVI(Vim)® DCPZ 96 mV/

Sensitivity in Tissue Simulating Ligquid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 3I7mm 4.7 mm
ARy, [%] Without Correction Algorithm 114 T.2
SARy [%] With Correction Algorithm 0.9 0.6

TSL 1750 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 3.7mm 4.7 mm
SARy. [%] Withaut Correction Algorithm 11.9 75
SARGe [%] With Correction Algerithm 0.9 0.7

Sensor Offset

Probe Tip to Sensor Center 2.7 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*-figld uncerain ly inside TSL (see Page 8)
# Numerical linearization parameter uncertainty not required

Cerlificate No: ET3-1785_Apr09 Page 4 of 8
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ET3DV6 SN:1785 April 17, 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)
Certificate Mo: ET3-1785_aApr0g Page 5 of 9
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ET3DV6 SN:1785 April 17, 2009

Receiving Pattern (¢), 3 =0°

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

——xX —a—Y —a—Z —0—Tot ——x Y —e—7 —0—Tol

—0—30 MHz
= —— 100 MHz
= ——600 MHZ
8 —8— 1800 MHz
uw —a—2500 MHz
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07

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Certificate No: ET3-1785_Apr09 Page Gof 2
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ET3DV6 SN:1785 April 17, 2009

Dynamic Range f(SAR;..q)
(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Certificate Mo: ET3-1785_AprD9 Page 7 of 9
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ET3DV6 SN:1785
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April 17, 2009

Conversion Factor Assessment

f =900 MHz, WGLS R9 (head)

f=1750 MHz, WGLS R22 (head)

4.0 - 30.0
3.5 7 5.0
3.0
< 2 200 |
B 25 &
E £
S 20 S 150
- E
% : E 10.0
10
05 il
oo ! ! 0.0
0 20 40 50 0 10 20 30 40
z[mm] z[mm]

—8—Analytical —¢— Measurements —8— Analytical —9— Measurements
f[MHz] Validity [MHz]® TSL Permittivity Conductivity Alpha Depth  ConvF Uncertainty
835 £50/+100 Head 415+£5% 0.90+:5% 0.50 214 6.02 +11.0% (k=2)
900 +£50/+100 Head 41.5+5% 0.97 +5% 036 266 583 +11.0% (k=2)
1780 £50/+100 Head 40.1+5% 1.37 £ 5% 048 279 5.24 +11.0% (k=2)
1900 +£50/+100 Head 40.0+5% 140 + 5% 069 218 503 +11.0% (k=2)
2450  +£50/+100 Head 39.2+5% 1.80 + 5% 0.85 1.80 4.50 +11.0% (k=2)
835 +50/+100 Body 552+5% 0.97 £ 5% 0.46 235 590 +11.0% (k=2)
900 +50/+100 Body 55.0+5% 1.05 £ 5% 0.48 2.36 580 = 11.0% (k=2)
1750  +£50/+100 Body 53.4+5% 1.49 + 5% 0.67 2.91 453 +11.0% (k=2)
1800 +£50/+£100 Body 8§3.3+£5% 1.52+5% 0.91 232 426 £ 11.0% (k=2)
2450  +50/+100 Body 527+5% 195+5% 08B0 180 381 +11.0% (k=2)

© The validity of 100 MHz only applies for DASY vd.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.

Certificate Mo: ET3-1785_Apr0¢
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Deviation from Isotropy in HSL
Error (4, 8), f=900 MHz

Error [dB]

| ; n ———
|m-100-0.80 3-0.80--0.50 W-0.60--0.40 @-0.40--0.20 @-0.20-0.00

‘ |0000-0.20 M@0.20-040 O040-060 O060-080 MO.80-1.00

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

Certificate No: ET3-1785_Apr09 Page 9 of §
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Calibration Laboratory of

cher

Schmid & Parner g Sorvicn waese d'étalcnnage
Enginearing AG Sarvizin pvirara di bl
8 Swiss Geltbrates Srvace

Zeugraussirawes A1, 3004 Zurih, Switzerand

Aocemsdiied oy thie Swies hocredlation Serdcs (5A5] Acoraditation % SCS 108

The Swies &ccradliglion Sariiza js ona of the signetodas b B L
Wuitiiisoal Sgreami for tha recognition of caldestion condoates

Glossary:

TEL tissue simulating liguid

ConvF sansilivity In TSL/ NORM x vz
MI& not applicable or not measwred

Calibration is Parformed According to the Following Standards:

a) IEEE Std 1528-2003, "IEEE Recommendad Practice for Determirdng the Peak Spatial-
Avaraged Specific Absorption Rate (SAR] In the Human Head from Wirslass
Communications Devices: Measurement Techniques”, Decamber 2003
IEC £2200-1, "Procedure to measure the Spacific 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 Offica of Englneering & Technolagy (FCC OET),

*Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency

Electromagnatic Fields; Additional Infarmation for Evaluating Compliance of Mobila and

Bortable Devicas with FOC Limits for Human Exposure to Radiofreguancy Emissions”,

Supplement C | Editian 01-01) 1o Bullatin 65

2]

Additional Dacumentation:
d) DASY4'S System Handbook

Methads Applied and Interpretation of Parametars:
o Measurement Conditions: Further details are avallable from the Validation Report &t the end
of the cerificate. All figures stated in the certificate are valid at the frequency indicated.

« Antenna Parameters with TSL: The dipole iz mounted with the spacer to position its feed
point exacily below the center marking of the flat phartom section, with the arms oriented
paralzl to the body axis

« Feed Point impedance and Reium Loss: These parameters are measurad with the dipole
positioned under the liguid filled phantom. The impedance stated Is transformed frarm the
measurement at the SMA connector 1o the Tead polnt. The Retum Loss ensures low
reflected power. Mo uncertainty requined.

«  Elecinical Delay: One-way delay between tha SMA connector and the antenna feed paint. Mo
urcartainty required,
s SAR messured: SAR measured al the stated antenna inpul power.

s  SAR novmalized: SAR as maeasured, nomalized to an input power of 1 W at the amenna
conneclor,

«  SAR for nomingl TS parametars: The measured TSL parameters and used to calculate tha
nominal SAR result.

Cosrfifiats Moo DRBIVETIE Novii Page 2 ofd
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Measuremant Conditions
DASY sysiem condguratian, as far as rol piven on page 1
DASY Version DASEYS WE.D
Extrapptation Advanced Extrapoiaton
Phaniom Mdocular Flal Phantam W50
Distancs Npole Cantar - TEL 10 mim with Spacar
| Zoom Scan Rasolution dr, dy,dz = 5 man '
Frequency 2450 MHz 1 1 MHZ |
Head TSL paramafiers
The folkowing parameles snd calculations were applied
Temporaturo Peemittivity C:ondmli-vlnl_
Mominal Head TSL p L 22070 .2 1.80 mhodm
Measured Haad TSL paramaters (220:0.2°C FO.6 6N 180 miedm £ 6 %
| Hund TEL tamperaturs during test (2118£0.21°C e —
SAR result with Head TSL
SAR avaraged over 1 cen® (1 g} of Head THL Candfion
SAR measured 250 miV input poawer 133 mW ! g
SAR noerrakzed narmalmad to 1W 53.2mW g
| BAR for nomingl Hasd TSL parametars ' mormalizsd 1o 1W S2.E mW g £17.0 % (k=1)
BAR sweraged over 10 em® {10 g) of Hoad TSL condition
SAR measuned 260 m\W irpul povesr B2 m g
SAR normaized rarmatzed o 1W 24.9m% /g
hEﬁFI: for norminal Head TSL pararmebers rammalzed o 1 4,7 MW ig £ 168 % (k=)

' Comedcion 1o romingl TSL pammatsrs acoording 1o d). chapler “5AR Senbgifviles”

Cartifcale Mo D2450V2-T18_MNoE Paga Jald
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Body TSL parametars
The foliowing paramalers Gre caloulations were soplsd
Temparaliag Parmittivity Conductivity
Mosminal Body TSL paramatars 20 i 1.95 mhedm
Maossured Bady TSL parnmeters (220 £0.2}°C S21LE% 2.02 mingdm £ 6 %
-;:ﬁ TSL temperature during test (220 £0.2}°C —_
SAR result with Body TSL
SAR averaged ower 1 om’ |4 g} of Body TSL Condition
S4R maasurad 250 AW Inpul povesr 13.2mi i g
ZAR rammalzed normaltzed 1o 190 528 W I g
SAR for nominat Bady TSL paramsters * normalizsd i 1W 5106 mW g & 17.0 % (k=2)
SAR avaraged ovar 10 om® {10 g} of Body TEL condition
S8 mansured 50 iV Inpul power a1GmW I g
SAR, nommalized D nommalizad o W 246 MW I g
S4H for naminal Body TSL paramears * normalizad o 1W 244 mW g 2 165 % (k=)

* Comrecion o nominsl TSL pammaiens sccording to d). chapler “SAR Sonatniies’

Cartificate Mo D245052-718_NomOE Faga 4@

Page 36 of 42



Intertek 731 Enterprise Drive, Lexington KY 40510

Evaluation For:Topsystem Systemhaus GmbH Model NrmfOXter 1006 Series WL-BT
Report Number: 3195932 EX-001

Appendix

Antenna Parameters with Head TSL
Imprédancs, transformed b lesd painl B350+ XA
Reatum Loss arrde

Antenna Parameters with Body TSL

Impacance, fransformed to feed poil A0+ 45 K
Fahsm Loss = 56 dB

General Antenna Paramaters and Design

| Etectrical Delay (ns directon) | 147 s

Aftor lorig temm use with 100W redialed powar, onty a skght warming af (he dipois near She feedpainl c5n be measursd.

The dipals s made of slendard seminigld coanal catks, The cenber conductor of the feeding line is directly conracied i the
sacand sem of the dpoia. The antenna is herefore shon-cincuted for DC-sgnals.
e mxreagiva force must ba apolied to the diosle ams. becsuss thay might bend or ihe solgered conneclions near e

Teedpoint may be damagesd.

Additional EUT Data

Marufaciired by SPEMS
[T —— Septamber 10, 2002
Corifiata Ho: CE4SIVETIE_Nave Pagafald
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DASYS Validation Report for Head TSL

Dt Teme: 06112008 13:20:44
Teat Laboratory: SPEACG, Zorich, Switzerlind
DUT: Dipale 2450 MHz; Type: D2450%1; Serial: D2450VI - SNTIR

Communication System: CW; Freguency: 2450 MHz; Duty Cyele: 1:1

Mediam: HSL L1110 BB

Mexdium perameters used; = 2450 MHz; 0 = 183 mhofm; ¢, = 37.7; p= 1000 ky/m'
Phartom section: Flat Section

Measurcment Standard: DASYS (IEEEIEC)

DASYS Configuration:
= Probe: ES30W2 - S9302%; ComPid 4, 44, 4.4 Calibrated: 25,0, 2008
&  Sersoc-Surface: 3-4mm (Mechenical Serface Deteciion)
s Elsoironios: DAES Sn&00: Cal lbeated: 14.05 2008
s Phovgoo: Flad Phaniom 5.0 iG] Type: QDO00PSIAA; Seral 1001

o Measorement $W: DASYS V50 Build 120 SEMCAD X Version 13,4 Bild 45

Pin = 250 mW: d = 10 mm/Zoom Scan (Tx7x7)VCube 0 Messurement grid: do=Smm, dy=Smim,
de=Smm

Reference Value = 96.2 V/m; Power Dinft = 0,00963 dB

Peak SAR (extropolated) = 27.7 Wikg

SAR( g = 133 mW/g; SAR(ID g) = 6.21 mWig

Maximum value of SAR (measured) = 16 mWig

— %1

il

-1EE

L]

Certiicats Mo DRAHIVE-T1E_Noie Faga Gl 9
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impedance Measurement Plot for Head TSL

& How ol 1dr@acEZ
a— : LVE 2 160,78 pH L o E

"
eME SiL LOG s db/REF -8 L-IFGAT 0B 3 S50k d nHE
= R (—
e e
I:'l 8
W
ik .
¥ T Trae Wb
Corficals Mo DIRERTVA-TIE_Neld Fage Told
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DASYS Validation Report for Body TSL
Dot Time: 10112008 LR 1414

Test Labosatory: SPEAG, Zurich, Switzerluml
DUT: Dipale 2450 MHz; Type: D2450V2; Serfal: DI4SOVI - SN:T18

Commmunication System: OW; Freguency: 2450 MHzx; Duly Cycle: 1

Medium- M5L U0 BB

Medium parameters used: £= 2450 MHz; o = 2.02 mhaodm; 6, = SL1; p = 1000 kg'm
Phantom section: Flat Section

Measurcment Standord: DASYS (IEEETEC)

DASY 5 Configuration:
»  Probe ESI0WE - §K102%; ConvBEL07, 407, 407 Calibraisd: 18,04 2008
& Sensor-Surfsce 3 dmm | Mechaicsl Surfaee Detection)
& Elssironics: DAES Snb0l; Calibrared: 14.06 2008
& Pramom: Flw Phantom 5.0 {baekl Types QDOUOPS0AA; Serial- T2

& Meisurement SW; DASYS, V50 Bulld 120 SEMCAD X Viersion §3.4 Huild 4%

Pin = 250 mW; d = 10 mm/Zoom Sean {Tx7x7)Cube 0: Measurement grid: dx=Smm, dy=Smm,
dz=Smm

Reterence Vaoloe = 93.4 Vim; Power Dot < 00567 dB

Peak SAR {extrapolated) < 26.7 Wikg

SAR(] g) = 13.2 mW/g: SAR(I0 g) = 6.16 mWig

Maximum value of SAR {measured) = 166 mWig

-21.2

1B = 16.5mWig

Catifizaba ba: DHSINZT1E_NovwDa Paga B of2
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Impedance Measurement Plot for Body TSL

48 How IBBE AT7:=TTo41

LTI = A REF =38 H—2h 783 dB 3 450 a0 S Ml

Cartificate Mo DR450VI-T18_Nowla Page Dol B

Model Narm¥OXter 1006 Series WL-BT
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15.0 PHANTOM CERTIFICATE
Schmid & Partner
Engineering AG

fwughausetrases 43, BOUL Zurieh, Switzerland, Phone +41 1 245 97 00, Fax +41 1 245 37 79

Certificate of conformity / First Article Inspection

| llem SAM Twin Phantom Va6 =
Dyps b QDO PADBA =
‘Gartea e TP-1002 and higher
Manufacturar | Origin Unterses Composites
Hauptstr. 59
CH-8558 Fruthiwilen
| Switzerland
Tosts

The series production process used allows the imitation 1o test of first articlas

Complale issts worn made on the pre-seres Type No. QD 000 P40 A8, Seral Mo, TP-1001 ard an Lhe
zeries first arlicle Type No. QD 000 P40 BA. Serial Mo, TP-1006. Certain paramaters have been relested
uging furhor series unlis (called samples).

Tost Requirement Detalls Units tested _
shapa Complianca with the geomaotry TS CAD Eile (%) First artiele,
acoording 1o the CAD model = Samples
Watarml ihickness | Gompliant with tha raquiraments Zmm - D.2mm n First arlicle,
Y actording in the standards specific areas | Samples
Material Dislectric paramaters for required 200 MHz — 3 GHz WMaterial
parameatears frequencing FRelative permittivity <5 | sample
. ool |losstangent<0.05 TP 104-5
Material resisivity | The malarial bas been tested to be Liguid type HSL 1800 Pre-saries,
compatible with the iquids defined in | and others acconding to | First arlicle
| the standards the standard. |

Standards

[1] CEMELEC EN S503E1

[2] |EEE P1528-200x draft 6.5

[21 IECPT 62209 drafl 0.9

(7} The TS CAD Me is derved Mmom [2] and is also within the ilerance regquiremeants of the shapas of
|1} @ [3].

Conformity

Based on the sample tests above, we carlify that this item & in compliance wih the uncerainty
reguiremen|s of SAR measuremenis specified In standard [1] and draft standards (2] and [3].

Data 18712001

Signature [ Stamp
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