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Applicant
Type of Equipment
Model No.

Test standard

FCCID
Test Result

Max. SAR Measured

Sony Corporation
WIRELESS MICROPHONE (Receiver)
ECM-HWI1R

FCC47CFR 2.1093
FCC OET Bulletin 65, Supplement C

AKSECMHWIR
Complied

0.374W/kg (Body, 2480MHz)

1. This test report shall not be reproduced except full or partial, without the written approval of

UL Apex Co., Ltd.

2. The results in this report apply only to the sample tested.

3. This equipment is int compliance with the above standard. We hereby certify that the data contain
a true representation of the SAR profile.

4. The test results in this test report are traceable to the national or international standards.

Date of test December 8,13 2005
Tested by -
Hisayoshi Sato
EMC Services
Approved by @" W
Tetsuo Maeno
Site Manager of EMC Services
UL Apex Co., Lid.
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4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone: +81 596 24 8116
Facsimile: +81 596 24 8124
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SECTION 1 : Client information

Company Name

Sony EMCS Corporation

Address 1 Suzumegairi Sakazaki, Kohda-cho, Nukata-gun, Aichi-PRF,
444-0194 Japan
Telephone Number +81-564 62 6649

Facsimile Number

+81-564 63 6179

Contact Person

Susumu Ishiwata

* Sony EMCS Corporation is on behalf of the applicant: Sony Corporation.

SECTION 2 : Equipment under test (E.U.T.)

2.1 Identification of E.U.T.
Type of Equipment WIRELESS MICROPHONE (Receiver)
Model No. ECM-HWIR
Serial No. No. 68
Country of Manufacture Japan
Rating DC 7.2V, 0.085A (From Digital Video Camera Recorder)
Receipt Date of Sample November 18, 2005
Condition of EUT Engineering prototype
(Not for Sale: This sample is equivalent to mass-produced items.)
Category Identified Portable device
2.2 Product description

2.2.1 General Information

Feature of EUT

Model: ECM-HW 1R is a part of Wireless Microphone System and is attached

to Digital Video Camera Recorder of SONY.

ECM-HWIR is used with ECM-HWIT, and they are communicated by

Bluetooth
Size 48 (W)*71 (H)*52.8 (D) mm
Range of +5 deg. C. to+40 deg. C.
operation temperature
Operation Clock 12MHz / 24MHz / 48MHz / 32.768KHz
UL Apex Co., Ltd.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone: +81 596 24 8116
Facsimile: +81 596 24 8124



Test report No. : 26CE0070-HO-5a
Page : 40f76

Issued date : December 16, 2005
FCCID : AKSECMHWIR

Revised date

: December 28, 2005

2.2.2  Radio specification / Bluetooth

Equipment Type Transceiver

Frequency band 2402-2480MHz
Bandwidth 1MHz & 1MHz

& Channel spacing

Type of Modulation GFSK / FHSS

Antenna Type AT-034 (Beam Antenna)
Antenna Connector Type TC-3 (SMK)

Antenna Gain +5dBi

Max. Output Power

9.61dBm, 9.14mW

(Peak)

ITU code F1D
Method of Synthesizer
Frequency Generation

2.3 Information of host device

This EUT is attached to Digital Video Camera Recorder made by Sony Corporation exclusively.
The details of Digital Video Camera Recorder used for SAR test are shown in the following table.

Type of Equipment Digital Video Camera Recorder

Manufacture Sony Corporation

Model No. DCR-PC55

Serial No. 1019987

Battery Only one model with EUT
Type . Li-ion Battery
Model name : NP-FAS50
V/Wh : 7.2V /49Wh

*The photograph of the EUT and the host device is put on "APPENDIX 1"

UL Apex Co., Ltd.
Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone: +81 596 24 8116
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24 Antenna location

The diagram of the EUT(WIRELESS MICROPHONE) is shown as the following.

BT-LED

Bluetooth Antenna

ANTENNA FCB

AMNTEMMA CONNECTOR
* HEADPHONE JACK(MONO)

t=08mm

Bluetooth Antenna

'-LE“““'I,—JL!"“““IA.J

26 mm

Antenna PWB: AT-034
Gain: 5dBi(MAX}

*The headphone is not packed with EUT.

UL Apex Co., Ltd.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116

Facsimile: +81 596 24 8124
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SECTION 3 : Test standard information

3.1 Requirements for compliance testing defined by the FCC

The US Federal Communications Commission has released the report and order “Guidelines for Evaluating the
Environmental Effects of RF Radiation", ET Docket No. 93-62 in August 1996. The order requires routine SAR
evaluation prior to equipment authorization of portable transmitter devices, including portable telephones. For
consumer products, the applicable limit is 1.6 mW/g for an uncontrolled environment and 8.0 mW/g for an
occupational/controlled environment as recommended by the ANSI/IEEE standard C95.1-1992. According to the
Supplement C of OET Bulletin 65 “Evaluating Compliance with FCC Guide-lines for Human Exposure to Radio
frequency Electromagnetic Fields", released on Jun 29, 2001 by the FCC, the device should be evaluated at

maximum output power (radiated from the antenna) under “worst-case” conditions for normal or intended use,
incorporating normal antenna operating positions, device peak performance frequencies and positions for maximum RF
energy coupling.

1 Specific Absorption Rate (SAR) is a measure of the rate of energy absorption due to exposure to an RF
transmitting source (wireless portable device).
2 IEEE/ANSI Std. C95.1-1992 limits are used to determine compliance with FCC ET Docket 93-62.

UL Apex Co., Ltd.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116

Facsimile: +81 596 24 8124
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3.2 Exposure limit

(A) Limits for Occupational/Controlled Exposure (W/kg)

Spatial Average Spatial Peak Spatial Peak
(averaged over the whole body) (averaged over any 1g of tissue) (hands/wrists/feet/ankles averaged over 10g)
0.4 8.0 20.0

(B) Limits for General population/Uncontrolled Exposure (W/kg)

Spatial Average Spatial Peak Spatial Peak
(averaged over the whole body (averaged over any 1g of tissue) (hands/wrists/feet/ankles averaged over 10g)
0.08 1.6 4.0

Occupational/Controlled Environments: are defined as locations where there is exposure
that may be incurred by people who are aware of the potential for exposure, (i.e. as a result of employment or

occupation).

General Population/Uncontrolled Environments: are defined as locations where there is the exposure of individuals

who have no knowledge or control of their exposure.

1.6 W/kg

NOTE:GENERAL POPULATION/UNCONTROLLED EXPOSURE
SPATIAL PEAK(averaged over any 1g of tissue) LIMIT

UL Apex Co., Ltd.
Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone: +81 596 24 8116
Facsimile: +81 596 24 8124
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SECTION 4 : Test result

4.1 Result of Max. SAR value
Max. SAR Measured (Bluetooth) : 0.374 W/kg (Body, 2480MHz)

4.2 Test location

UL Apex Co., Ltd. Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone :+81 596 24 8116

Facsimile :+81596 24 8124

SECTION 5: Operation of E.U.T. during testing

5.1 Operating modes

Operation mode The frequency band and the modulation used in this test are shown as a following.
Frequency band : 2402-2480MHz
Channel : Low ch(2402MHz), Mid ch(2441MHz), High ch(2480MHz)
Modulation : GFSK (Hopping OFF)
Packet size : DHS5
Crest factor 01

UL Apex Co., Ltd.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116
Facsimile: +81 596 24 8124
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5.2 Measurement procedure

1. Confirmation before testing

It is checked that the conducted power is correlated within 0~+5% power of EMC test. (FCC requirements)
However, the data of EMC test is used as a substitute for SAR test when there is no possibility in power change
obviously as follows:

- EMC and SAR tests are performed with the same test sample under the same condition.

- EMC and SAR tests are performed at the same laboratory.

- The test mode setting is simple, and there is no possibility that the power (value) is changed by the wrong setting.

2. SAR Measurement (Radiated power is always monitored by Spectrum Analyzer.)

Stepl. The searching for the worst position

Step2. The changing to the Low and High channels
This test was performed at the worst conditions of Stepl.

Step3. The measurement was performed with the distance, 5Smm, 10mm and 15mm to check if the shortest distance
(Omm) may not have the worst value at the conditions of the highest SAR value. As a result, the shortest
distance (Omm) had the worst value

*It is checked that the power drift value at each measurement is within +5% as to the power change before and

after the SAR test. When the power drift value is over +5%, the data of power variation with time is taken, and it
is checked that the variation is not abnormal. Moreover, the change rate is reflected on the uncertainty.

5.3 About Head SAR measurement

Head SAR measurement is only for reference.
Because the user bring EUT close at the face, Head SAR measurement was done.

UL Apex Co., Ltd.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116

Facsimile: +81 596 24 8124
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5.4 Test setup of EUT

When users operate or carry the EUT, it could be considered to touch or get close to their bodies. In order to assume
this situation, we performed the test at the following positions. Please refer to "APPENDIX 1" for more details.

(1) Front:
The test was performed in touch with Front surface of the EUT to the flat section of SAM Twin Phantom.

(2) Top:
The test was performed in touch with Top surface of the EUT to the flat section of SAM Twin Phantom.

(3) Left Side:
The test was performed in touch with Left Side surface of the EUT to the flat section of SAM Twin Phantom.

(4) Right Side:
The test was performed in touch with Right Side surface of the EUT to the flat section of SAM Twin Phantom.

(5) Front (Separation Change):
The measurement opened Smm, 10mm and 15mm distance between Top surface of the EUT and SAM Twin Phantom.

UL Apex Co., Ltd.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116

Facsimile: +81 596 24 8124
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SECTION 6 : Test surrounding

6.1  Measurement uncertainty

The uncertainty budget has been determined for the DASY4 measurement system according to the SPEAG documents
[6][7] and is given in the following Table.

Error Description Uncertainty Probability divisor (ci) Standard vi
value + % distribution g Uncertainty or
(1g) veff
Measurement System
Probe calibration +6.8 Normal 1 1 +6.8 o0
Axial isotropy of the probe +4.7 Rectangular \3 0.7 +1.9 o0
Spherical isotropy of the probe +9.6 Rectangular \3 0.7 +3.9 o0
Boundary effects +2.0 Rectangular V3 1 +1.2 ©
Probe linearity +4.7 Rectangular \3 1 +2.7 o0
Detection limit +1.0 Rectangular V3 1 +0.6 o0
Readout electronics +1.0 Normal 1 1 +1.0 o
Response time +0.8 Rectangular \3 1 +0.5 o
Integration time +2.6 Rectangular \3 1 +1.5 o
RF ambient Noize +3.0 Rectangular \3 1 +1.7 o
RF ambient Reflections +3.0 Rectangular \3 1 +1.7 £
Mech. constraints of robot +0.8 Rectangular \3 1 +0.5 £
Probe positioning +9.9 Rectangular \3 1 +5.7 £
Extrap. and integration +4.0 Rectangular V3 1 +2.3 o0
Test Sample Related
Device positioning +2.9 Normal 1 1 +2.9 17
Device holder uncertainty +3.6 Normal 1 1 +3.6 13
Power drift +5.0 Rectangular \3 1 +29 o0
Phantom and Setup
Phantom uncertainty +4.0 Rectangular \3 1 +2.3 £
Liquid conductivity (target) +5.0 Rectangular \3 0.64 +1.8 o
Liquid conductivity (meas.) +5.0 Normal 1 0.64 +3.2 £
Liquid permittivity (target) +5.0 Rectangular V3 0.6 +1.7 o0
Liquid permittivity (meas.) +5.0 Normal 1 0.6 +3.0 o0
Combined Standard Uncertainty +13.515
Expanded Uncertainty (k=2) +27.0

UL Apex Co., Ltd.
Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone: +81 596 24 8116
Facsimile: +81 596 24 8124



Test report No. :

Page

Issued date
FCCID
Revised date

26CE0070-HO-5a

: 12 0of 76

: December 16, 2005
: AKSECMHWIR

: December 28, 2005

SECTION 7 :

Confirmation before testing

7.1 Conducted power

Date: November 30, 2005
[Bluetooth] Peak Conducted power
Ch Freq. S/A Cable Atten. Result Result
Reading Loss
[MHz] [dBm] [dB] [dB] [dBm] [mW]
Low 2402 -0.88 0.47 9.91 9.50 8.91
Mid 2441 -1.02 0.49 9.91 9.38 8.67
High 2480 -0.79 0.49 9.91 9.61 9.14

Sample Calculation:

Result [dBm] = Reading + Cable Loss (supplied by customer)+ Attenuator

* Because the antenna gain is 5dBi, SAR test is needed for the EUT.
** Reference report: Test report No. 26CE0070-HO-1a (EMC TEST REPORT)

UL Apex Co., Ltd.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Facsimile: +81 596 24 8124



Test report No. :

Page

Issued date
FCCID
Revised date

26CE0070-HO-5a

: 13 of 76
: December 16, 2005
: AKSECMHWIR

: December 28, 2005

SECTION 8 : Measurement results

8.1 SAR measurement results

After all of SAR tests, it was checked that the conducted power was correlated with the power of EMC test.

All of power drifts were within £5%.

The measurement data is put on "APPENDIX 3".

8.1.1 Body 2450MHz SAR of Bluetooth

Liquid Depth (cm) ;152 Model ECM-HWIR
Parameters : &r=50.8, 6 =1.93 Serial No. No. 68
Ambient temperature (deg.c.) : 25,0 Modulation GFSK
Relative Humidity (%) : 41 Crest factor 1
Date :  December 8, 2005 Measured By Hisayoshi Sato
BODY SAR MEASUREMENT RESULTS
Frequency EUT Set-up Conditions Liquid Temp.[deg.c] SAR(lg)
Modulation  |Phantom [W/k‘g]
Section . Separation Maximum
Mode Channel |[MHz] Antenna Position value
[mm] Before After of multi-peak
Blutooth Stepl. Position search
Hopping OFF|Mid 2441 GFSK Flat Fixed Front 0 24.0 24.0 0.318
DHS Mid 2441 GFSK Flat Fixed Top 0 24.1 24.1 0.049
Mid 2441 GFSK Flat Fixed Left Side 0 24.2 24.2 0.240
Mid 2441 GFSK Flat Fixed Right Side 0 24.2 24.1 0.154
Step2. Frequency Change
Low 2402 GFSK Flat Fixed Front 0 24.1 24.1 0.342
High 2480 GFSK Flat Fixed Front 0 24.1 24.0 0.374
Step 3. Separation Change
Low 2480 GFSK Flat Fixed Front 5 24.0 24.0 0.215
Low 2480 GFSK Flat Fixed Front 10 23.9 24.0 0.189
Low 2480 GFSK Flat Fixed Front 15 24.0 24.0 0.080
ANSI / IEEE C95.1 1992 - SAFETY LIMIT Head SAR: 1.6 W/kg
Spatial Peak Uncontrolled Exposure / General Population (averaged over 1 gram)

UL Apex Co., Ltd.
Head Office EMC Lab.
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8.1.2 Head 2450MHz SAR of Bluetooth (Reference data)

Liquid Depth (cm) 15.1 Model ECM-HWIR
Parameters er=37.5, 06 =1.85 Serial No. No. 68
Ambient temperature (deg.c.) 25.0 Modulation GFSK
Relative Humidity (%) 43 Crest factor 1
Date December 13,2005 Measured By Hisayoshi Sato
Head SAR MEASUREMENT RESULTS
Frequency EUT Set-up Conditions Liquid Temp.[deg.c] SAR(lg)
Modulation  |Phantom [W/k'g]
Section " Separation Maximum
Mode Channel |[MHz] Antenna Position value
[mm)] Before After of multi-peak
Blutooth Stepl. Position search
Hopping OFF|Mid 2441 GFSK Flat Fixed Front 0 23.9 23.9 0.300
DHS Mid 2441 GFSK Flat Fixed Top 0 24.0 24.0 0.044
Mid 2441 GFSK Flat Fixed Left Side 0 24.1 24.1 0.178
Mid 2441 GFSK Flat Fixed Right Side 0 24.2 24.2 0.144
Step2. Frequency Change
Low 2402 GFSK Flat Fixed Front 0 24.0 24.0 0.323
High 2480 GFSK Flat Fixed Front 0 24.0 24.0 0.369
Step 3. Separation Change
Low 2480 GFSK Flat Fixed Front 5 24.1 24.1 0.244
Low 2480 GFSK Flat Fixed Front 10 24.0 24.0 0.177
Low 2480 GFSK Flat Fixed Front 15 24.0 24.0 0.132
ANSI / IEEE C95.1 1992 - SAFETY LIMIT Head SAR: 1.6 W/kg
Spatial Peak Uncontrolled Exposure / General Population (averaged over 1 gram)

UL Apex Co., Ltd.
Head Office EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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APPENDIX 1: Photographs of test setup
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Photograph of EUT (with host device)

Model : ECM-HWIR
Serial No. : No. 68
* EUT is attached to Digital Video Camera Recorder

Top
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3) Left Side
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4) Ri

ht Side
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Test instruments
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Equipment & calibration information

1. Equipment used

[Name of Equipment |Manufacture Model number [Serial number (Calibration
[Last Cal due date

[Power Meter |Agilent E4417A GB41290639 2005/11/09 2006/11/08
[Power Sensor |Agilent [E9327A [US40440545 2005/03/29 2006/03/28
Power Sensor |Agilent 8482A SG41090412 2005/11/09 2006/11/08
S-Parameter |Agilent 8753ES [US39174808 2003/10/23 2006/10/22
[Network Analyzer
[Network Analyzer |Agilent/HP E8358A [US41080381 2004/08/06 2007/08/05
Signal Generator Rohde&Schwarz SML40 100023 2005/01/05 2006/01/04
IRF Amplifier TS TCBP0206 1005 2005/02/24 2006/02/23
[Dosimetric Schmid&Partner EX3DV3 3507 2005/04/12 2006/04/11
E-Field Probe Engineering AG
[Data Schmid&Partner IDAE3 516 2005/03/10 2006/03/09
[Acquisition Electronics [Engineering AG
Robot,SAM Phantom Schmid&Partner IDASY4 1021834 IN/A IN/A

[Engineering AG
JAttenuator (20dB) IHIROSE IAT-120 901247 2005/01/11 2006/01/10
(above 1GHz) ELECTRIC

CO.,LTD.
2450MHz Schmid&Partner D2450V2 765 2004/11/15 2006/11/14
SystemValidation [Engineering AG
IDipole
[Dual IN/A Narda 03702 IN/A IN/A
[Directional Coupler
Digital Humidity IN.T INT-1800 MOS01 2004/11/25 2006/11/24
Indicator
Thermo-Hygrometer  [Custom CTH-190 810201 2004/05/07 2006/05/06
Spectrum Analyzer |Agilent [E4448A IMY44020357 2005/09/16 2006/09/15
[Microwave Cable Storm 421-011 03-04-002 2005/04/29 2006/04/28

(90-011-080)

Attenuator Orient BX10-0476-00 |- 2005/03/16 2006/03/15

IMicrowqwave
[Head 2450MHz IN/A IN/A IN/A Daily check Target value + 5%
Body 2450MHz IN/A IN/A IN/A Daily check Target value + 5%
SAR room - - - Daily check

IAmbient Noise< 0.012W/kg
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2. Dosimetry assessment setup

These measurements were performed with the automated near-field scanning system DASY4 from Schmid & Partner
Engineering AG (SPEAG). The system is based on a high precision robot (working range greater than 0.9 m), which
positions the probes with a positional repeatability of better than +/- 0.02 mm. Special E- and H-field probes have been
developed for measurements close to material discontinuity, the sensors of which are directly loaded with a Schottky
diode and connected via highly resistive lines to the data acquisition unit. The SAR measurements were conducted with
the dosimetry probe ET3DV6, SN: 1684 (manufactured by SPEAG), designed in the classical triangular configuration
and optimized for dosimetric evaluation. The probe has been calibrated according to the procedure described in [2] with
accuracy of better than +/-10%. The spherical isotropy was evaluated with the procedure described in [3] and found to
be better than +/-0.25 dB. The phantom used was the

SAM Twin Phantom as described in FCC supplement C, IEEE P1528 and CENELEC EN50361.
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3. Configuration and peripherals
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The DASY4 system for performing compliance tests consist of the following items:

1. A standard high precision 6-axis robot (Stdubli RX family) with controller and software.
An arm extension for accommodating the data acquisition electronics (DAE).

2. A dosimetric probe, i.e., an isotropic E-field probe optimized and calibrated for usage in tissue simulating liquid. The
probe is equipped with an optical surface detector system.

3. A data acquisition electronic (DAE), which performs the signal amplification, signal multiplexing,
AD-conversion, offset measurements, mechanical surface detection, collision detection, etc. The unit is battery powered
with standard or rechargeable batteries. The signal is optically transmitted to the EOC.
4. The Electro-optical converter (EOC) performs the conversion between optical and electrical of the signals for
the digital communication to the DAE and for the analog signal from the optical surface detection.

The EOC is connected to the measurement server.

5. The function of the measurement server is to perform the time critical tasks such as signal filtering, control of
the robot operation and fast movement interrupts.

6. A probe alignment unit which improves the (absolute) accuracy of the probe positioning.

7. A computer operating Windows 2000.

8. DASY4 software.

9. Remote control with teaches pendant and additional circuitry for robot safety such as warning lamps, etc.
10. The SAM twin phantom enabling testing left-hand and right-hand usage.

11. The device holder for handheld mobile phones.

12. Tissue simulating liquid mixed according to the given recipes.

13. Validation dipole kits allowing to validate the proper functioning of the system.
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4. System components
4.2.1 EX3DV3 Probe Specification

Construction:

Symmetrical design with triangular core

Built-in shielding against static charges

PEEK enclosure material (resistant to organic solvents, e.g., glycol ether)

Calibration:
Basic Broad Band calibration in air : 10-3000 MHz
Conversion Factor (Head and Body): 900 MHz, 1.8 GHz ,2.45GHz,5.2GHz, 5.8GHz

Frequency:
10 MHz to > 6GHz; Linearity: +/-0.2 dB(30 MHz to 3 GHz)

Directivity:
+/-0.3 dB in HSL (rotation around probe axis)
+/-0.5 dB in tissue material (rotation normal probe axis)

Dynamic Range:
10uW/g to > 100 mW/g;Linearity: +/-0.2 dB(noise: typically < 1uW/g)

Dimensions:

Overall length: 330 mm (Tip: 20 mm)

Tip diameter: 2.5mm (Body: 12 mm)

Typical distance from probe tip to dipole centers: 1 mm

Application:
Highprecision dosimetric measurement in any exposure scenario

(e.g., very strong gradient fields).Only probe which enables compliance
testing for frequencies up to 6GHz with precision of better 30%. EX3DV3 E-field Probe

UL Apex Co., Ltd.
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SAM Twin Phantom

Construction:

The shell corresponds to the specifications of the Specific
Anthropomorphic Mannequin (SAM) phantom defined in
IEEE 1528-200X, CENELEC EN 50361 and IEC 62209.

It enables the dosimetric evaluation of left and right hand
phone usage as well as body mounted usage at the flat
phantom region. A cover prevents evaporation of the liquid.
Reference markings on the phantom allow the complete setup
of all predefined phantom positions and measurement grids by
manually teaching three points with the robot.

Shell Thickness:

2 +/-0.2 mm

Filling Volume:

Approx. 25 liters

Dimensions:

(HxLx W): 810 x 1000 x 500 mm

Device Holder for Transmitters

In combination with the SAM Twin Phantom V4.0, the
Mounting Device enables the rotation of the mounted
transmitter

in spherical coordinates whereby the rotation points is the ear
opening. The devices can be easily, accurately, and repeatedly
positioned according to the FCC and CENELEC specifications.
The device holder can be locked at different phantom locations
(left head, right head,flat phantom).

* Note: A simulating human hand is not used due to the
complex anatomical and geometrical structure of the hand that
may produced infinite number of configurations.

To produce the worst-case condition (the hand absorbs antenna
output power), the hand is omitted during the tests.

Device holder couldn't be used at this SAR measurement.

Device Holder
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5. Test system specifications

Robot RX60L

Number of Axes
Payload

Reach

Repeatability

Control Unit
Programming Language
Manuafacture

DASY4 Measurement server

Features

Manufacture

Data Acquisition Electronic (DAE

Features

Measurement Range

Input Offset voltage
Input Resistance
Battery Power
Dimension
Manufacture

Software

Item

Type No.

Software version No.
Manufacture / Origin

E-Field Probe

6

1.6 kg

800mm

+/-0.025mm

CS7™™M

V+

Staubli Unimation Corp. Robot Model: RX60

166MHz low power Pentium MMX

32MB chipdisk and 64MB RAM Serial link to DAE (with watchdog supervision)
16 Bit A/D converter for surface detection system

Two serial links to robot (one for real-time communication which is supervised by
watchdog)

Ethernet link to PC (with watchdog supervision)

Emergency stop relay for robot safety chainTwo expansion slots for future
applications

Schimid & Partner Engineering AG

Signal amplifier, multiplexer, A/D converter and control logic

Serial optical link for communication with DASY4 embedded system (fully remote
controlled) 2 step probe touch detector for mechanical surface detection and
emergency robot stop (not in -R version)

1 uV to>200 mV (16 bit resolution and two range settings: 4mV,

400mV)

<1 pV (with auto zero)

200 MQ

> 10 h of operation (with two 9 V battery)

60 x 60 x 68 mm

Schimid & Partner Engineering AG

Dosimetric Assesment System DASY4
SD 000 401A, SD 000 402A
4.5

Schimid & Partner Engineering AG

Model EX3DV3

Serial No. 3507

Construction Symmetrical design with triangular core

Frequency 10 MHz to 6 GHz

Linearity +/-0.2 dB (30 MHz to 3 GHz)

Manufacture Schimid & Partner Engineering AG
Phantom

Type SAM Twin Phantom V4.0

Shell Material Fiberglass

Thickness 2.0 4/-0.2 mm

Volume Approx. 25 liters

Manufacture Schimid & Partner Engineering AG
UL Apex Co., Ltd.
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6. Simulated tissues composition of 2450MHz

[ingredient MIXTURE(%)

Head 2450MHz Muscle 2450MHz
Water 45.0 69.83
DGMBE 55.0 30.2

Note:DGMBE(Diethylenglycol-monobuthyl ether)

7. Validation measurement

Simulated tissue liquid parameter

T-a

Simulated tissue liquid parameter confirmation

The dielectric parameters were checked prior to assessment using the HP85070D dielectric probe kit.
The dielectric parameters measurement are reported in each correspondent section.

7-b
Type of liquid

Head 2450 MHz

Ambient temperature (deg.c.)
Relative Humidity (%)

Head 2450 MHz

25.0(December 8, 13)
41(December 8), 43(December 13)

Liquid depth (cm) 15.1(December 8, 13)
DIELECTRIC PARAMETERS MEASUREMENT RESULTS
Date Frequency| Liquid Temp [deg.c] Parameters Target Value| Measured |Deviation [%]| Limit [%)]
Before After
Relative Permittivity er 39.2 37.7 -3.8 +/-5
8-Dec 2450 24.2 24.2
Coductivity o [mho/m] 1.80 1.82 1.1 +/-5
Relative Permittivity er 39.2 37.5 -4.3 +/-5
13-Dec 2450 244 244
Coductivity o [mho/m] 1.80 1.85 2.8 +/-5
7-c  Muscle 2450 MHz
Type of liquid Muscle 2450 MHz
Ambient temperature (deg.c.) 25.0(December 8)
Relative Humidity (%) 41(December 8)
Liquid depth (cm) 15.2(December 8)
DIELECTRIC PARAMETERS MEASUREMENT RESULTS
Date Frequency | Liquid Temp [deg.c] Parameters Target Value| Measured |Deviation [%]] Limit [%]
Before After
Relative Permittivity er 52.7 50.8 -3.6 +/-5
8-Dec 2450 24.5 24.5
Coductivity o [mho/m] 1.95 1.93 -1.0 +/-5
UL Apex Co., Ltd.
Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116
Facsimile: +81 596 24 8124



Test report No. :

Page

Issued date
FCCID
Revised date

26CE0070-HO-5a

: 320f76

: December 16, 2005
: AKSECMHWIR
: December 28, 2005

8. System validation data

Prior to the assessment, the system validation kit was used to test whether the system was operating within its

specifications of +/-10%. The validation results are in the table below.

Please refer to “10. Validation measurement data”.

System validation of 2450MHz

Type of liquid
Ambient temperature (deg.c.)
Relative Humidity (%)

Head 2450 MHz
25.0(December 8, 13)
41(December 8), 43(December 13)

Liquid depth (cm) 15.1(December 8, 13)
Dipole D2450vV2  SN:765
Power 250mW
SYSTEM PERFORMANCE CHECK
Liquid (HEAD 2450MHz) System dipole validation target & measured
Relative Permittivity Conductivity Deviation Limit
Date | ;quid Temp [deg.c.] er o [mho/m] SAR 1g [W/kg] [%] [%]
Before After Target | Measured | Target | Measured | Target | Measured
8-Dec 242 242 39.2 37.7 1.80 1.82 13.1 12.9 -1.5 +/-10
13-Dec 24.0 24.0 39.2 37.5 1.80 1.85 13.1 13.2 0.8 +/-10

Note: Please refer to Attachment for the result representation in plot format

>

Dir.Coupler

Cable

®

Att1

=g

2450MHz System

performance check setup

Test system for the system performance check setup diagram
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9. Validation uncertainty

The uncertainty budget has been determined for
documents[6][7] and is given in the following Table.

the DASY4 measurement system according to the SPEAG

Error Description Uncertainty Probability divisor (ci) Standard vi
value + % distribution g Uncertainty or
(1g) veff
Measurement System
Probe calibration +6.8 Normal 1 1 +6.8 )
Axial isotropy of the probe +4.7 Rectangular V3 1 +2.7 o0
Spherical isotropy of the probe +9.6 Rectangular V3 0 0 o0
Boundary effects +2.0 Rectangular \3 1 +1.2 o0
Probe linearity +4.7 Rectangular V3 1 +2.7 o0
Detection limit +1.0 Rectangular V3 1 +0.6 o0
Readout electronics +1.0 Normal 1 1 +1.0 o
Response time 0 Rectangular V3 1 0 e
Integration time 0 Rectangular \3 1 0 o0
RF ambient Noize +3.0 Rectangular \3 1 +1.7 o
RF ambient Reflections +3.0 Rectangular \3 1 +1.7 o
Mech. constraints of robot +0.8 Rectangular \3 1 +0.5 £
Probe positioning +9.9 Rectangular \3 1 +5.7 £
Extrap. and integration +4.0 Rectangular \3 1 +2.3 £
Dipole
Dipole Axis to Liquid Distance +2.0 Rectangular V3 1 +1.2 o0
Input power and SAR drift meas. +4.7 Rectangular \3 1 +2.7 o0
Phantom and Setup
Phantom uncertainty +4.0 Rectangular \3 1 +2.3 o
Liquid conductivity (target) +5.0 Rectangular \3 0.64 +1.8 o
Liquid conductivity (meas.) +5.0 Normal 1 0.64 +3.2 £
Liquid permittivity (target) +5.0 Rectangular \3 0.6 +1.7 £
Liquid permittivity (meas.) +5.0 Normal 1 0.6 +3.0 o
Combined Standard Uncertainty +12.151
Expanded Uncertainty (k=2) +24.3
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10. Validation measurement data
10-a  System Validaton on December 8, 2005

System Validation / Dipole 2450 MHz / Forward Conducted Power :

Dipole 2450 MHz; Type: D2450V2; SN: 765

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

Medium parameters used: f = 2450 MHz; ¢ = 1.82 mho/m; g, = 37.7; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: EX3DV3 - SN3507; ConvF(8.25, 8.25, 8.25); Calibrated: 2005/04/12
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn509; Calibrated: 2005/05/26

Phantom: SAM 1196

Measurement SW: DASY4, V4.5 Build 19; Postprocessing SW: SEMCAD, V1.8 Build 145

Area Scan (51x51x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) =23.2 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 89.7 V/m; Power Drift =-0.01 dB
Peak SAR (extrapolated) = 26.9 W/kg

SAR(1 g) =12.9 mW/g; SAR(10 g) =5.93 mW/g
Maximum value of SAR (measured) = 19.5 mW/g

Test Date = 12/08/05
Ambient Temperature = 25.0 degree C.
Liquid Temperature = Before 24.2 degree C. , After 24.2degree C.

250mW

W
g

— 19.0

1.7

283

3.9

0.081
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10-b  System Validaton on December 13, 2005
System Validation / Dipole 2450 MHz / Forward Conducted Power : 250mW

Dipole 2450 MHz; Type: D2450V2; SN: 765

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

Medium parameters used: f = 2450 MHz; ¢ = 1.85 mho/m; g, = 37.5; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: EX3DV3 - SN3507; ConvF(8.25, 8.25, 8.25); Calibrated: 2005/04/12
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn509; Calibrated: 2005/05/26

Phantom: SAM 1196

Measurement SW: DASY4, V4.5 Build 19; Postprocessing SW: SEMCAD, V1.8 Build 145

Area Scan (51x51x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) =23.8 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 89.3 V/m; Power Drift = 0.047 dB
Peak SAR (extrapolated) =27.5 W/kg

SAR(1 g) =13.2 mW/g; SAR(10 g) = 6.02 mW/g
Maximum value of SAR (measured) = 20.0 mW/g

Test Date = 12/13/05
Ambient Temperature = 25.0 degree C.
Liquid Temperature = Before 24.0 degree C. , After 24.0 degree C.

!
— 20.

8.05

4.06

0.080 [
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11. System Validation Dipole (D2450V2,S/N: 765)

Calibration Laboratory of G Schwolzerischer Kalibrerd)
Schmid & Partner Survica seiiss SElEloRaRgE
Engineering AG € gurvisho svizsers & tarstums

Zaughaussiraann 43, 8004 Turich, Switzerlund S swiss Calibration Servics

Acirexiied by the Swiss Fedaral Ofics of Meinlogy and Acorsdiation Accreditation Mo.: SC3S 108
Tha Bwiss Azerodilation Service ie one of the signatarss to (ke EA
Mulillsten| Agresmaent for the racognitlan of allbrafion cortificabes

ot MTT Certificate No: D2450V2-T65_Novid
CALIBRATION CERTIFICATE

Obimcs D2450V2 - SN: 785

Calibeaton procadurmis) QA CAL-05.v6

Calibration procedure for dipole walidation kits

Calbration dain; Mevember 15, 2004

Coradiion of the calbrated Bem |1 Toleranca

This oerificate do the recesbiity 1o retional standards, wiich reslizs the phy=ical unts of measurements {50
The moasuromants and the uncertsinties with confders prabebiily am ghen on the folowing pages and are part of te ceBioin,

Al ons Fave been conducted in B dosed lsborstony facilty: arvircnment lamzsnalune (22 & 3)°C and bumidity = 70%.

Calbrdion Equipment used (MATE ontical for calbration)

Primary Standands o# Cal Date [Caliratd by, Cartiicate M. Scheduied Calbration
Piower mainr EFW E442 GEIT4R0T 12-0ct-04 (METAS, Mo, 251-00412) Dict-e3
Prwer sersor HP 24814 LSaraseTa 12-Oci-04 (METAS, Mo, 251.00412) Dot
FAetoronce 3046 Allanusion S 58 [20g) -Aug-04 (METAS, Mo 261-00402) A0S
Falesercs 10 0B Atanumtor SN 572 {18 10-Aug-Dd (METAS, Mo 251-00402) Augs
Falerence Proba ES300W2 S Xas 2-Oei-0d (SPEAG, Mo, ES53.3020_Ocid) Ocl-06
= | SN B0 E-Mov-03 [SPEAG, Mo DAE4-E01_Jul4) Jud-05
Seeuandary Slandands 0¥ Crwick Dista (in houss) o Schaculed Chick
Fomes sousn HR B2 14 LR RN AT THLHER-E |HPERLL, in houss check Uci-11) i Fouse check: Doi-08
RF generanor RES SML-0G 1o0Gas IT-Mar-02 [SPEAG, In house chick Deas-03) I husa chiack: Dec-08
Malworh Arcdlyzer HP 85783E USITI0GA5 34206 10-Ock01 [SPEAD, in houss check Mov-03) I houss chisck: biow 04
BMame Furciion Signanre
| Calitrsted by: Kien Mg Latirsiny Tesheidan By
[
Approad by: Katja Pokiwi: Tachnical Marager R i
‘_;:'-f,.-f T ey

Pemuest Mowmmizer 17, 204
Thig abibration cortfoabe shal nal ba rasseducsd aecepl in full without writian sppesral of the iaboriony

Cartificate Mo: D2450V2-TES_Movid Faga 1 of &
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Calibration Laboratory of

Schranizarischar Kallbriard st
Schmid & Partner g Service sulsse d'dtalonnage
Engineering AG Servizia aviezaro di taratum
Zmusghawestrases 43, 4004 Turich, Switzeriand S  Swiss Cailbration Sarvice
Ancrecting by the Swiss Foderal Offioe of Metmiogy and Accrediason Acoreditation No.: SCS 108

Thi: Swiss Aceriditation Sarvice 3 ok af tha slgnaterie o the E&
Multilateral Agreement for the recognition of calibrabion corificates

Glossary:

TaL lssue simulaling liguid

CanvF sensitivity in TSL / NORM x,y,z
MNi& not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2003, "IEEE Recommended Praclice for Determining the Peak Spatial-
Averaged Specific Absorption Rate [3AR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b} CEMELEC EM 50381, “Basic standard for the measurement of Specific Absorption Rate
related fo human exposure to electromagnetic fields from mabila 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 Radiofrequancy
Elactromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions®,
Supplament C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASYd Systerm Handbook

Methods Applied and Interpretation of Parameters:
= Measuwrement Condifions: Further details are available from the Validation Report at the end
of the cerlificate. All figures stated in the certificate are valid at the frequency indicaied.

=  Anfenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom secticn, with the arms crientad
parallel to the body axis.

s Feed Foinf Impedence and Refurn Loss: These parameters are measurad with the dipole

positioned under the liquid filed phantom, The impedancs stated is transformed from the
msasurament at the Skis connector to the fesd point, The Retem Loas enaures low
reflected power. No uncertainty required.

+ Elpctrical Delay: Ona-way dalay batwean the SMA connector and the antenna feed paint.
Mo uncertainty required.

= SAR messured: SAR measured al the slated antenna input power.
*  SAR normalized: SAR as measured, normalized to an input power of 1 W at the antanna

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 Fystam oanfiguration, as far as not given on page 1.
DASY Version DASY4 Wi 4
Extrapolation Advanced Extrapclation
Phandom Midutar Flat Prantom w50
Distance Dipole Centar - TEL 10 rmm wilh Spacar
Araa Scan resdlstion e, dy = 15 mm
Zoom Soan Resolution dx, dy, d= = 5 men
Fraquancy 2450 MHz £ 1 MHz

Head TSL parameters
The following paramebers and calculations wese applisd.
Tamparaturs Parmittivity Conductivity

Mominal Head TSL paramaters 220°C a2 180 mha/m
Measured Head TSL paramisters (2360 £0.2 °C FUREL T 186 mhoim £ 6 %
Head TL temparaturs during tesl (230 £0.2) °C = —

SAR result with Head TSL

SAR sveraged ower 1 em” {1 g) of Head TSL conditian

SHR measured 250 iV inpul power TS mW g

SAR nomalized narmalizsd o 19 540w g

SR for nominal Head TSL paramatars ' nomalzed o 19 BT mW 1 g +17.0 % (k=3)
SAR avoraged over 10 cm® (10 g) of Mead TSL cendition

SAR mesEunsd 750 mW inparnt power B8.15 mW /g

SAR normalizad e Hzesd bo 19 HEmW g

&R for nominal Head TSL paramatess ' rearmia bzed bo 19 24.00mW J g £ 16.5 % (=3}

=

! Comection 1o nominal TSL parameters according 10 d), chapler “SAR Sensthiies”
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Body TSL parameters
The falkewing parametars and calculations ware applied.
Temparature Parmittivity Canductivity

Naminal Bady TSL parametars a0 BT 1.96 mhoim

Moasured Body TSL parametars (220 +0.2)°C 51T +6% 1.96 mhao/m £ § %

Body T5L temperature during lest (220 £0.2) °C - e
AR result with Body TSL

SAR averaged over 1 cm” (1 g of Body TSL con-aion

SAR measured 250 mW inpul pavwer 13.3mW ig

SAR normalized nammalized o 19 Bl2mW /g

SAR for nominal Body TEL paramatars narmalized to 14 525 mW [ g2 170 % (k=2)

£AR averaged ower 10 cm® (10 g) of Bady TSL condition

SAR maasured 250 mW i rpud pawer BA12mW g

SAR nommakized namalizad 1o 1W MHEmMW g

AR for neminal Body TEL parameters | nomalzed o 1W 24.1 mW [ g £ 16.5 % (le=2)

¥ Commection io nominsl TSL parameters scconsing Lo d). chapler “SAR Sansitiviies’
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Appandix
Antenna Parameters with Head TSL

Impadance, ransformed fo feed paint SETO+MED
Return Logs = 26,8 dB

Antenna Parameters with Body TSL

Innpedance, transiommal w e i BanriBin
Return Loss ~23.8 4B

General Antenna Parameters and Design

| Electrical Dalay {one directian) | 1.175 s

Aar lang Lerrm use with 100W radiated power, only & slight warming of the dipole nesr the feadpoint can be measuned,

The dipsle s made of standard sermingid coaxial cable. The cerder conductar of the feading line is dinectly connected lo tha
sacond am al the dipake, The anienna is thenafore shor-circuited for DC-signals.

Mo excessive foroe must be applied fo the dipols ams, because they might bend or the scldered connections near the
fradpoint may be damaged.

Additional EUT Data
Manufaciuned by SPEAG
Marufactured an August 10, 2004
Cantificale Mo: D2A50V2-T85_Navild Pags 5ol B
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DASY4 Validation Report for Head TSL
Deate Tarme: 111704 15718

Test Laboratory: SPEAG, Zinch, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SNT65

Communication System: CW-2450; Frequency: 2450 MHz; Duty Cyele: 1:1
Medium: HSL 2450 MHz;

Medium parameters used: T= 2450 MHz; o = .86 mho'm; &= 318.3; p = 1000 kg/m’
Phaaitoim section; Flal Seclion

M easurernent Standard: DASY 4 (High Precision Assessment)

DASY 4 Configuration:
s Probe: ESXDV2 - SNM2S; ConvF(4.4, 44, 4.4} Calibrated: 29, 103004
Sepsor-Sarfce: 4mm (Mechanicsl Surfice Delection)
Electronics: DAEA Snbil]; Calibrated: 22 07 200
Phemtom: Flemt Fhamtom quaner size <S8 10 ; Type: QDN S0AAS Serianl: SW:1001
Memsurement 8% [ASYS, Vi 4 Build 3; Poaiprocessing SW: SEMCAT, W14 Build 130

LI I ]

Pin = 250 mW; d = 10 mm/Area Scan (B1x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 15.6 mW/g

Pin = 250 mW; d = 10 mm/Zoom Scan (TxTxTWCube 0 Menserement grid: dx=Smm, dy=5mm,
dz=5mm

Reference Yalue = 79.7 Vim; Power Drift = (0.2 dB

Peak SAR (extrapolated) = 29 Wikg

SAR(1 g} =135 mWig: SAR{10 g) =6.15 mW'g

Maximum value of SAR (measured) = 15.3 mW/g

dB

1]

B

-16

24

-32

- |

DdB =153 mWig
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26CE0070-HO-5a

Impedance Measurement Plot for Head TSL
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DASY4 Validation Report for Body TSL
DrateTime: 111704 10:57:37

Test Laboratory: SPEAG, Ziirich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serfal: D24S0VE - SNT6S

Communication System: CW-2450; Frequency: 2450 MHz; Dty Cycle: 1:1
bedum: M5L 2450 MHz;

Medium parameters used: £= 2450 MHz; o = 1.96 mho'm; g, = 51.7; p = 1O i'.g."m1
Phafitnim section: Flal Gection

Measurement Standard: DASY4 (High Precision Assessment)

DASYS Configuration:
¢ Probe: ESIDVZ « SN302E; Coav4.13, 4.13, 4.13); Calibrated: 29, 10,2004
®  Sensor-Surface; dmm (Mechanical Surface Detection)
&  Electmoiscs DAE4 Snbl]; Calibraied: 22,07, 2004
*  Phantom: SAM with CRF - TR0 Type: SAM 4.0; Serial: TP 1006
*  Measusemenl 5W: DASYA, V4.4 Buaild 3; Postprocessing SW: SEEMICAD, VI_E Buzld 130

Pin =250 mW; d = 10 mm/Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 15,3 mW/g

Pin = 250 mW; d = 10 mm/Zoom Scan (Tx7x7)Culbse 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Walue = 88,6 Vim; Power Drift = 0,1 dB

Peak SAR (extrapolated) = 27,4 Wik

SAR(1 g) = 13.3 mWig: SAR(10 g) = 6.12 mW/g

Maximum value of SAR (measured) = 15.2 mW/g

dB —" I

’

-32

-4il

0 dB = 15.2mWig
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Impedance Measurement Plot for Body TSL
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12. Dosimetric E-Field Probe Calibration (EX3DV3,S/N: 3507)

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzeriand

Schweizerischer Kallbrierdienst
Sarvice suisse d'étalonnage
Servizic svirzers d taratura
Swiss Calibration Sarvice

Accredited by the Swiss Federal Office of Metrokegy and Accreditation

Tha Swiss Accreditation Servica is one of tha signatories to tha EA
Muitllataral Agreament for the recognition of calibration cantificates

GCalibration procedura(s)

Calibration date:

Condition of the calibrated item

The meast ks and the with

Calibration Equipment used (M3TE criticat for caiibration)

This calieation certificate documents the traceability to national standards, which realize the phy
probability are given an the following pages and are part of the ceftiicate.

units of

s {31).

All ealibrations have been conducted in the closed laboratory faclity: environment temperature {22 + 3)°C and humidity < 70%.

Primary &t 1D # Cal Date (Calibrated by, Cerificate Na.) _ Scheduled Calibrafion
Power meter E44198 GB41293874 5-May-04 (METAS, No. 251-00388) May-05
Power sensor E4412A MY41485277 5-May-04 {METAS, No. 261-00388) May-05
Reference 3 dB Attenvator SN: 35054 (3c) 10-Aug-04 (METAS, No. 251-00403) Aug-05
Refarence 20 dB Atenuator SN: S5086 (20b} 3-May-04 (METAS, No. 251-00368) May-05
Reference 30 dB Aftenuator SN: 55128 (30b} 10-Aug-04 (METAS, No. 251-00404) Aug05
Reference Probe ESJDV2 SN: 3013 T-Jan-05 (SPEAG, No. ES3-313_Jan(5} Jan06
DAE& SN: 617 18-Jan-05 (SPEAG, No. DAE4-617_Jan05) Jan-06
Sevondary Standards D # Check Date {in house} Scheduled Check ‘
Powar sensor HP 84814 MY41092180 18-Sep-02 (SPEAG, in house check Oot-03) In house check: Oct 05
RF generator HP 8648C US3642U01700 4-Aug-99 {SPEAG, in house check Dec-03) In house check: Dec05
Network Analyzer HP 8753F US3739058% 18-0ct-01 {SPEAG, in house check Nov-04) In house check: Nov 05

Neme Function Signature
Calibrated by: i g =
Approved by:

Issuad: Apdl 12, 2005

Thig calit vartificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: EX3-3507_Apr0S
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirassa 43, 5004 Zurich, Switzeriand

S Schwelzerischer Kalibrierdianst
Bervice suisse d'Stalonnage
Sarvizio svizzero di taratura

S swiss Cailbration Service

Accradiled by the Swiss Federal Office of Metrology and Accredilation Accreditation No.: SCS 108
The Swiss Accreditation Service Is ona of the signatories to the EA
Multilateral Agreement for the recognition of callbration cartificates

Glossary:

TSL tissue simulating liquid

NORMx.y.z sensitivity in free space

ConF sensitivity in TSL / NORMx,y,z

DCP diode compression point

Pclarization ¢ « rotation around probe axis

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

measurement center), i.e., 9 = 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

CENELEC 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

Methods Applied and Interpretation of Parameters:

NORMx.y,z: Assessed for E-field 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
NORMzx,y,z does not affect the E*-field uncertainty inside TSL (see below ConvF).

NORM(x, ¥,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 (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 far f < 800 MHz) and inside waveguide using analylical field
distributions based on power measurements for f > 800 MHz. The same selups 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.

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

Sensor Offsel: The sensor offset corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). N¢ tolerance required.
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EX3DV3 SMN; 3507 April 12, 2005

Probe EX3DVJ3

SN:3507

Manufactured: December 15, 2003
Last calibrated: Fsbruary 20, 2004
Recalibrated: April 12, 2005

Calibrated for DASY Systems

{MNete: nen-compalble with DAS Y2 system!)
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EX3DV3 SN:3507 April 12, 2005

DASY - Parameters of Probe: EX3DV3 SN:3507

Sensitivity in Free Space” Diode Compression®
NormX 071 £10.4%  pVAV/MY? DCP X 96 mV
NormY 074 £10.1%  pVAVIM) DCPY 96 mv
NormZ 073 £101%  WVAVIM) DCP Z 96 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page B.

Boundary Effect
TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 20 mm 3.0 mm
SAR, [%]) Without Cormrection Algorithm 34 1.2
SAR, [%] With Correction Algotithm 0.2 0.4
TSL 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 20 mm 3.0 mm
SAR,, [%] Without Correction Algorithm 33 1.8
SAR,, [%] With Corraction Algorithm 0.6 0.7
Sensor Offset
Probe Tip to Sensor Center 1.0 mm

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

* The uncerainties of NormX,Y.Z do not affact the E°-field uncartainty inside TSL (see Paga 8).
® Numerical linearzation parameler: uncedainly nol required.
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EX3DV3 SN:3507 April 12, 2005

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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EX3DV3 SN:3507 April 12, 2005

Receiving Pattern (¢), 3 =0°

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

—0—30MHz
= —8— 100 MHz
= —o— 600 MHz
§ —— 1300 MHz
] —a&— 2500 MHz

¢

Uncertainty of Axial Isotropy Assessment: 1 0.5% (k=2)
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EX3DV3 SN:3507

Dynamic Range f(SAR¢aq)
(Waveguide R22, f = 1800 MHz)

1.E+7

1.E+6

1.E+5

Input Signal [mV]

1.E+1 +

1.E+0 | LI

0.0001 0.001 0.01 0.1
SAR [mW/em®]

—&— not compensated

—@— compensated

April 12, 2005

SAR [mWicm®]

Uncertainty of Linearity Assessment: & 0.6% (k=2)
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EX3DV3 SN:3507

f =900 MHz, WG

April 12, 2005

Conversion Factor Assessment

LS R9 (head)

f=1810 MHz

, WGLS R22 (head)

35 ] i 30.0 T
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I 05 S0 T TRl
i 0.0 | 0.0 || i
| 0 20 40 80
z[mm] z[mm]
| _;_,qnawﬁcm —&— Measurements i —0—Analytical =—¢—Measurements
f[MHz] Validity [M Hz]® TSL Permittivity Conductivity  Alpha Depth ConvF Uncertainty
900 +50/+100 Head 415+£5% 097 5% 0.74 0.66 1048 £11.0% (k=2)
1810 +50/+100 Head 400+5% 1.40+5% 0.51 0.77 910 +11.0% (k=2)
2450 +50/+100 Head 392+5% 1.80+5% 0.46 0.81 8.25 £ 11.8% (k=2)
800 +50/+100 Body 550+5%  1.05+5% 0.79 0.62 10.42 +11.0% (k=2)
1810 +50/+100 Body 53.3+5% 1.52+5% 0.30 1.78 8.70 £11.0% (k=2)
2450 +50/+100 Body 52.7+5% 1.95+5% 033 158 7.72 +11.8% (k=2)

© 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 uncertainty for the indicated frequency band.
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EX3DV3 SN:3507

Deviation from Isotropy in HSL

Error (¢, 9), f = 900 MHz

H-1.00--0.80 H-0.80-0.60 W-060--040 H-0.40--0.20 E-0.20-0.00

| 00.00-0.20 E020-040 DO040-0.60 [@060-0.80 M0.80-1.00

Uncertainty of Spherical 1sotropy Assessment:  2.6% (k=2)
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EX3DV3 SN:3507 April 12, 2005

Appendix®

f= 5200 MHz, WGLS R58 (head) f = 5200 MHz, WGLS R58 (body)
70.0 , : | 70.0 — —
| | { | |
60.0 60.0 I
z 50.0 - = 50.0 ! I
£ 400 E 400 |
g 9 |
£
i 300 E 300
z z
“ 200 w200
10.0 10.0
00 0.0 -
0 10 20 30 40
z[mm]
—o— Analytical ——o0— Measurements [ ©— Analytical o— Measurements
f [MHz]° validity [MHz] TSL Permittivity Conductivity Alpha Depth ConvF Uncertainty
5200 +50 Head 36.0t5% 4.76+x5% 041 1.80 5.37 +13.6% (k=2)
5800 x50 Head 353+5% 527+5% 045 1.80 467 +£13.6% (k=2)
5200 %50 Body 49.0+5% 530+5% 045  1.80 486 #+ 13.6% (k=2)
5800 350 Body 482+5% 6.00+£5% 0.45 1.90 4.32 +13.6% (k=2)

° Accreditation for ConvF assessment above 3000 MHz is currently applied for. Accraditation is expacted
in spring 2005.
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APPENDIX 3: SAR Measurement data
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1. Evaluation procedure

The evaluation was performed with the following procedure:

Step 1: Measurement of the E-field at a fixed location above the ear point or central position of flat phantom was used
as a reference value for assessing the power drop.

Step 2: The SAR distribution at the exposed side of head or body position was measured at a distance of each device
from the inner surface of the shell. The area covered the entire dimension of the antenna of EUT and the horizontal
grid spacing was 20 mm x 20 mm . Based on these data, the area of the maximum absorption was determined by spline
interpolation.

Step 3: Around this point found in the Step 2 (area scan) , a volume of 32mm x 32mm x 30mm was assessed by
measuring 5 x 5 x 7 points. And for any secondary peaks found in the Step2 which are within 2dB of maximum peak
and not with this Step3 (Zoom scan) is repeated. On the basis of this data set, the spatial peak SAR value was evaluated
under the following procedure:

(1). The data at the surface were extrapolated, since the center of the dipoles is Imm away from the tip of the probe and
the distance between the surface and the lowest measuring point is 1.3 mm. The extrapolation was based on a least
square algorithm [4]. A polynomial of the fourth order was calculated through the points in z-axes.

This polynomial was then used to evaluate the points between the surface and the probe tip.

(2). The maximum interpolated value was searched with a straightforward algorithm. Around this maximum the SAR
values averaged over the spatial volumes (1 g or 10 g) were computed by the 3D-Spline interpolation algorithm. The
3D-Spline is composed of three one-dimensional splines with the “Not a knot"-condition (in X, y and z-directions) [4],
[5]. The volume was integrated with the trapezoidal-algorithm. One thousand points (10 x 10 x 10) were interpolated to
calculate the average.

(3). All neighboring volumes were evaluated until no neighboring volume with a higher average value was found.

Step 4: Re-measurement of the E-field at the same location as in Step 1.
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2. Measurement data / Body

ECM-HWI1R / Body / Front / 2441MHz / Bluetooth Hopping OFF / DH5

Duty Cycle: 1:1

Medium parameters used: f= 2450 MHz; ¢ = 1.93 mho/m; g, = 50.8; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: EX3DV3 - SN3507; ConvF(7.72, 7.72, 7.72); Calibrated: 2005/04/12
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn509; Calibrated: 2005/05/26

Phantom: SAM 1196

Measurement SW: DASY4, V4.5 Build 19; Postprocessing SW: SEMCAD, V1.8 Build 145

Area Scan (71x81x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.449 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 13.0 V/m; Power Drift = -0.085 dB
Peak SAR (extrapolated) = 0.614 W/kg

SAR(1 g) = 0.318 mW/g; SAR(10 g) = 0.182 mW/g
Maximum value of SAR (measured) = 0.490 mW/g

Test Date = 12/08/05
Ambient Temperature = 25.0 degree C.
Liquid Temperature = Before 24.0 degree C. , After 24.0 degree C.
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ECM-HWIR / Body / Top / 2441MHz / Bluetooth Hopping OFF / DH5

Duty Cycle: 1:1

Medium parameters used: f= 2450 MHz; ¢ = 1.93 mho/m; g, = 50.8; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: EX3DV3 - SN3507; ConvF(7.72, 7.72, 7.72); Calibrated: 2005/04/12
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn509; Calibrated: 2005/05/26

Phantom: SAM 1196

Measurement SW: DASY4, V4.5 Build 19; Postprocessing SW: SEMCAD, V1.8 Build 145

Area Scan (71x81x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.056 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value =4.27 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 0.073 W/kg

SAR(1 g) = 0.049 mW/g; SAR(10 g) = 0.034 mW/g
Maximum value of SAR (measured) = 0.058 mW/g

Test Date = 12/08/05
Ambient Temperature = 25.0 degree C.
Liquid Temperature = Before 24.1 degree C., After 24.1 degree C.
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ECM-HWIR / Body / Left Side / 2441MHz / Bluetooth Hopping OFF / DHS

Duty Cycle: 1:1

Medium parameters used: f= 2450 MHz; ¢ = 1.93 mho/m; g, = 50.8; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: EX3DV3 - SN3507; ConvF(7.72, 7.72, 7.72); Calibrated: 2005/04/12
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn509; Calibrated: 2005/05/26

Phantom: SAM 1196

Measurement SW: DASY4, V4.5 Build 19; Postprocessing SW: SEMCAD, V1.8 Build 145

Area Scan (71x81x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.193 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 7.21 V/m; Power Drift = -0.166 dB
Peak SAR (extrapolated) = 0.434 W/kg

SAR(1 g) = 0.240 mW/g; SAR(10 g) = 0.132 mW/g
Maximum value of SAR (measured) = 0.281 mW/g

Test Date = 12/08/05
Ambient Temperature = 25.0 degree C.
Liquid Temperature = Before 24.2 degree C. , After 24.2 degree C.
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ECM-HWI1R / Body / Right Side / 2441MHz / Bluetooth Hopping OFF / DHS

Duty Cycle: 1:1

Medium parameters used: f= 2450 MHz; ¢ = 1.93 mho/m; g, = 50.8; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: EX3DV3 - SN3507; ConvF(7.72, 7.72, 7.72); Calibrated: 2005/04/12
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn509; Calibrated: 2005/05/26

Phantom: SAM 1196

Measurement SW: DASY4, V4.5 Build 19; Postprocessing SW: SEMCAD, V1.8 Build 145

Area Scan (71x81x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.220 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 4.69 V/m; Power Drift = 0.044 dB
Peak SAR (extrapolated) = 0.253 W/kg

SAR(1 g) = 0.154 mW/g; SAR(10 g) = 0.089 mW/g
Maximum value of SAR (measured) = 0.199 mW/g

Test Date = 12/08/05
Ambient Temperature = 25.0 degree C.
Liquid Temperature = Before 24.2 degree C., After 24.1 degree C.
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ECM-HWIR / Body / Front / 2402MHz / Bluetooth Hopping OFF / DHS

Duty Cycle: 1:1

Medium parameters used: f= 2450 MHz; ¢ = 1.93 mho/m; g, = 50.8; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: EX3DV3 - SN3507; ConvF(7.72, 7.72, 7.72); Calibrated: 2005/04/12
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn509; Calibrated: 2005/05/26

Phantom: SAM 1196

Measurement SW: DASY4, V4.5 Build 19; Postprocessing SW: SEMCAD, V1.8 Build 145

Area Scan (71x81x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.850 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 14.7 V/m; Power Drift = -0.202 dB
Peak SAR (extrapolated) = 0.619 W/kg

SAR(1 g) = 0.342 mW/g; SAR(10 g) = 0.211 mW/g
Maximum value of SAR (measured) = 0.493 mW/g

Test Date = 12/08/05
Ambient Temperature = 25.0 degree C.
Liquid Temperature = Before 24.1 degree C. , After 24.1 degree C.
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ECM-HWIR / Body / Front / 2480MHz / Bluetooth Hopping OFF / DHS

Duty Cycle: 1:1

Medium parameters used: f= 2450 MHz; ¢ = 1.93 mho/m; g, = 50.8; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: EX3DV3 - SN3507; ConvF(7.72, 7.72, 7.72); Calibrated: 2005/04/12
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn509; Calibrated: 2005/05/26

Phantom: SAM 1196

Measurement SW: DASY4, V4.5 Build 19; Postprocessing SW: SEMCAD, V1.8 Build 145

Area Scan (71x81x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 1.04 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 14.6 V/m; Power Drift =-0.194 dB
Peak SAR (extrapolated) = 0.744 W/kg

SAR(1 g) = 0.374 mW/g; SAR(10 g) = 0.206 mW/g
Maximum value of SAR (measured) = 0.606 mW/g

Test Date = 12/08/05
Ambient Temperature = 25.0 degree C.
Liquid Temperature = Before 24.1 degree C. , After 24.0 degree C.
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Z-axis scan at max SAR location
ECM-HWI1R / Body / Front / 2480MHz / Bluetooth Hopping OFF / DHS

Duty Cycle: 1:1

Medium parameters used: f= 2450 MHz; 6 = 1.93 mho/m; g, = 50.8; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: EX3DV3 - SN3507; ConvF(7.72, 7.72, 7.72); Calibrated: 2005/04/12
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn509; Calibrated: 2005/05/26

Phantom: SAM 1196

Measurement SW: DASY4, V4.5 Build 19; Postprocessing SW: SEMCAD, V1.8 Build 145
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ECM-HWIR / Body / Front / 2480MHz / Bluetooth Hopping OFF / DHS / Separated Smm

Duty Cycle: 1:1

Medium parameters used: f = 2450 MHz; 6 = 1.93 mho/m; &, = 50.8; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: EX3DV3 - SN3507; ConvF(7.72, 7.72, 7.72); Calibrated: 2005/04/12
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn509; Calibrated: 2005/05/26

Phantom: SAM 1196

Measurement SW: DASY4, V4.5 Build 19; Postprocessing SW: SEMCAD, V1.8 Build 145

Area Scan (71x81x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.526 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 12.1 V/m; Power Drift =-0.193 dB
Peak SAR (extrapolated) = 0.356 W/kg

SAR(1 g) = 0.215 mW/g; SAR(10 g) = 0.127 mW/g
Maximum value of SAR (measured) = 0.283 mW/g

Test Date = 12/08/05
Ambient Temperature = 25.0 degree C.
Liquid Temperature = Before 24.0 degree C. , After 24.0 degree C.
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ECM-HWIR / Body / Front / 2480MHz / Bluetooth Hopping OFF / DHS / Separated 10mm

Duty Cycle: 1:1

Medium parameters used: f = 2450 MHz; 6 = 1.93 mho/m; &, = 50.8; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: EX3DV3 - SN3507; ConvF(7.72, 7.72, 7.72); Calibrated: 2005/04/12
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn509; Calibrated: 2005/05/26

Phantom: SAM 1196

Measurement SW: DASY4, V4.5 Build 19; Postprocessing SW: SEMCAD, V1.8 Build 145

Area Scan (71x81x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.434 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.6 V/m; Power Drift = 0.104 dB
Peak SAR (extrapolated) = 0.292 W/kg

SAR(1 g) = 0.189 mW/g; SAR(10 g) = 0.112 mW/g
Maximum value of SAR (measured) = 0.238 mW/g

Test Date = 12/08/05
Ambient Temperature = 25.0 degree C.
Liquid Temperature = Before 23.9 degree C. , After 24.0 degree C.
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ECM-HWIR / Body / Front / 2480MHz / Bluetooth Hopping OFF / DHS / Separated 15mm

Duty Cycle: 1:1

Medium parameters used: f = 2450 MHz; 6 = 1.93 mho/m; &, = 50.8; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: EX3DV3 - SN3507; ConvF(7.72, 7.72, 7.72); Calibrated: 2005/04/12
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn509; Calibrated: 2005/05/26

Phantom: SAM 1196

Measurement SW: DASY4, V4.5 Build 19; Postprocessing SW: SEMCAD, V1.8 Build 145

Area Scan (71x81x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.114 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 7.33 V/m; Power Drift = 0.081 dB
Peak SAR (extrapolated) = 0.126 W/kg

SAR(1 g) = 0.080 mW/g; SAR(10 g) = 0.048 mW/g
Maximum value of SAR (measured) = 0.105 mW/g

Test Date = 12/08/05
Ambient Temperature = 25.0 degree C.
Liquid Temperature = Before 24.0 degree C. , After 24.0 degree C.
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3. Measurement data / Head (Reference data)

ECM-HWIR / Head / Front / 2441MHz / Bluetooth Hopping OFF / DHS

Duty Cycle: 1:1

Medium parameters used: f= 2450 MHz; ¢ = 1.85 mho/m; g, = 37.5; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: EX3DV3 - SN3507; ConvF(8.25, 8.25, 8.25); Calibrated: 2005/04/12
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn509; Calibrated: 2005/05/26

Phantom: SAM 1196

Measurement SW: DASY4, V4.5 Build 19; Postprocessing SW: SEMCAD, V1.8 Build 145

Area Scan (61x71x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 1.08 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 13.7 V/m; Power Drift=-0.161 dB
Peak SAR (extrapolated) = 0.631 W/kg

SAR(1 g) = 0.300 mW/g; SAR(10 g) = 0.165 mW/g
Maximum value of SAR (measured) = 0.472 mW/g

Test Date = 12/13/05
Ambient Temperature = 25.0 degree C.
Liquid Temperature = Before 23.9 degree C., After 23.9 degree C.
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ECM-HWIR / Head / Top / 2441MHz / Bluetooth Hopping OFF / DH5

Duty Cycle: 1:1

Medium parameters used: f= 2450 MHz; ¢ = 1.85 mho/m; g, = 37.5; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: EX3DV3 - SN3507; ConvF(8.25, 8.25, 8.25); Calibrated: 2005/04/12
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn509; Calibrated: 2005/05/26

Phantom: SAM 1196

Measurement SW: DASY4, V4.5 Build 19; Postprocessing SW: SEMCAD, V1.8 Build 145

Area Scan (61x71x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.067 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.15 V/m; Power Drift = 0.194 dB
Peak SAR (extrapolated) = 0.084 W/kg

SAR(1 g) = 0.044 mW/g; SAR(10 g) = 0.024 mW/g
Maximum value of SAR (measured) = 0.061 mW/g

Test Date = 12/13/05
Ambient Temperature = 25.0 degree C.
Liquid Temperature = Before 24.0 degree C. , After 24.0 degree C.
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ECM-HWIR / Head / Left Side / 2441MHz / Bluetooth Hopping OFF / DH5

Duty Cycle: 1:1

Medium parameters used: f= 2450 MHz; ¢ = 1.85 mho/m; g, = 37.5; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: EX3DV3 - SN3507; ConvF(8.25, 8.25, 8.25); Calibrated: 2005/04/12
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn509; Calibrated: 2005/05/26

Phantom: SAM 1196

Measurement SW: DASY4, V4.5 Build 19; Postprocessing SW: SEMCAD, V1.8 Build 145

Area Scan (61x71x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.273 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 2.58 V/m; Power Drift = -0.206 dB
Peak SAR (extrapolated) = 0.359 W/kg

SAR(1 g) =0.178 mW/g; SAR(10 g) = 0.085 mW/g
Maximum value of SAR (measured) = 0.253 mW/g

Test Date = 12/13/05
Ambient Temperature = 25.0 degree C.
Liquid Temperature = Before 24.1 degree C., After 24.1 degree C.

i/
0.25a

0.205

UL Apex Co., Ltd.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116

Facsimile: +81 596 24 8124



Test report No. : 26CE0070-HO-5a

Page : 71 0f 76
Issued date : December 16, 2005
FCCID : AKSECMHWIR

Revised date : December 28, 2005

ECM-HWI1R / Head / Right Side / 2441MHz / Bluetooth Hopping OFF / DHS

Duty Cycle: 1:1

Medium parameters used: f= 2450 MHz; ¢ = 1.85 mho/m; g, = 37.5; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: EX3DV3 - SN3507; ConvF(8.25, 8.25, 8.25); Calibrated: 2005/04/12
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn509; Calibrated: 2005/05/26

Phantom: SAM 1196

Measurement SW: DASY4, V4.5 Build 19; Postprocessing SW: SEMCAD, V1.8 Build 145

Area Scan (61x71x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.106 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 8.61 V/m; Power Drift = 0.062 dB
Peak SAR (extrapolated) = 0.287 W/kg

SAR(1 g) = 0.144 mW/g; SAR(10 g) = 0.070 mW/g
Maximum value of SAR (measured) = 0.207 mW/g

Test Date = 12/13/05
Ambient Temperature = 25.0 degree C.
Liquid Temperature = Before 24.2 degree C. , After 24.2 degree C.
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ECM-HWIR / Head / Front / 2402MHz / Bluetooth Hopping OFF / DHS

Duty Cycle: 1:1

Medium parameters used: f= 2450 MHz; ¢ = 1.85 mho/m; g, = 37.5; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: EX3DV3 - SN3507; ConvF(8.25, 8.25, 8.25); Calibrated: 2005/04/12
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn509; Calibrated: 2005/05/26

Phantom: SAM 1196

Measurement SW: DASY4, V4.5 Build 19; Postprocessing SW: SEMCAD, V1.8 Build 145

Area Scan (61x71x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.481 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 16.6 V/m; Power Drift = -0.203 dB
Peak SAR (extrapolated) = 0.641 W/kg

SAR(1 g) = 0.323 mW/g; SAR(10 g) = 0.175 mW/g
Maximum value of SAR (measured) = 0.463 mW/g

Test Date = 12/13/05
Ambient Temperature = 25.0 degree C.
Liquid Temperature = Before 24.0 degree C. , After 24.0 degree C.
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ECM-HWIR / Head / Front / 2480MHz / Bluetooth Hopping OFF / DHS

Duty Cycle: 1:1

Medium parameters used: f= 2450 MHz; ¢ = 1.85 mho/m; g, = 37.5; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: EX3DV3 - SN3507; ConvF(8.25, 8.25, 8.25); Calibrated: 2005/04/12
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn509; Calibrated: 2005/05/26

Phantom: SAM 1196

Measurement SW: DASY4, V4.5 Build 19; Postprocessing SW: SEMCAD, V1.8 Build 145

Area Scan (71x81x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.833 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 14.3 V/m; Power Drift =-0.201 dB
Peak SAR (extrapolated) = 0.844 W/kg

SAR(1 g) = 0.369 mW/g; SAR(10 g) = 0.192 mW/g
Maximum value of SAR (measured) = 0.589 mW/g

Test Date = 12/13/05
Ambient Temperature = 25.0 degree C.
Liquid Temperature = Before 24.0 degree C. , After 24.0 degree C.
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ECM-HWIR / Head / Front / 2480MHz / Bluetooth Hopping OFF / DH5 / Separated Smm

Duty Cycle: 1:1

Medium parameters used: f = 2450 MHz; ¢ = 1.85 mho/m; g, = 37.5; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: EX3DV3 - SN3507; ConvF(8.25, 8.25, 8.25); Calibrated: 2005/04/12
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn509; Calibrated: 2005/05/26

Phantom: SAM 1196

Measurement SW: DASY4, V4.5 Build 19; Postprocessing SW: SEMCAD, V1.8 Build 145

Area Scan (61x71x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.419 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11.9 V/m; Power Drift =-0.188 dB
Peak SAR (extrapolated) = 0.451 W/kg

SAR(1 g) = 0.244 mW/g; SAR(10 g) = 0.133 mW/g
Maximum value of SAR (measured) = 0.334 mW/g

Test Date = 12/13/05
Ambient Temperature = 25.0 degree C.
Liquid Temperature = Before 24.1 degree C. , After 24.1 degree C.
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ECM-HWIR / Head / Front / 2480MHz / Bluetooth Hopping OFF / DHS5 / Separated 10mm

Duty Cycle: 1:1

Medium parameters used: f = 2450 MHz; ¢ = 1.85 mho/m; g, = 37.5; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: EX3DV3 - SN3507; ConvF(8.25, 8.25, 8.25); Calibrated: 2005/04/12
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn509; Calibrated: 2005/05/26

Phantom: SAM 1196

Measurement SW: DASY4, V4.5 Build 19; Postprocessing SW: SEMCAD, V1.8 Build 145

Area Scan (61x71x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.326 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 9.47 V/m; Power Drift=-0.177 dB
Peak SAR (extrapolated) = 0.314 W/kg

SAR(1 g) = 0.177 mW/g; SAR(10 g) = 0.097 mW/g
Maximum value of SAR (measured) = 0.240 mW/g

Test Date = 12/13/05
Ambient Temperature = 25.0 degree C.
Liquid Temperature = Before 24.0 degree C. , After 24.0 degree C.
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ECM-HWIR / Head / Front / 2480MHz / Bluetooth Hopping OFF / DHS5 / Separated 15mm

Duty Cycle: 1:1

Medium parameters used: f = 2450 MHz; ¢ = 1.85 mho/m; g, = 37.5; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: EX3DV3 - SN3507; ConvF(8.25, 8.25, 8.25); Calibrated: 2005/04/12
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn509; Calibrated: 2005/05/26

Phantom: SAM 1196

Measurement SW: DASY4, V4.5 Build 19; Postprocessing SW: SEMCAD, V1.8 Build 145

Area Scan (61x71x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.230 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 9.81 V/m; Power Drift = -0.065 dB
Peak SAR (extrapolated) = 0.228 W/kg

SAR(1 g) = 0.132 mW/g; SAR(10 g) = 0.075 mW/g
Maximum value of SAR (measured) = 0.178 mW/g

Test Date = 12/13/05
Ambient Temperature = 25.0 degree C.
Liquid Temperature = Before 24.0 degree C. , After 24.0 degree C.
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