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" HAC TEST REPORT

<RF-Emission>

Applicant Name Nokia Inc.
Address of Applicant 12278 Scripps Summit Dr., San Diego CA92131, USA
EUT Type CDMA 2000 1xRTT Mobile Phone
Model Number RM-375
Date of receive 2008.06.25
Date of Test(s) 2008.06.27
Date of Issue 2008.06.30
Standards:
ANSI C63.19-2006 v3.12
FCC RULE PART(S): 47 CFR PART 20.19(B)
HAC RATE CATEGORY: M4 (M Category)

In the configuration tested, the EUT complied with the standards specified above.
Remarks:

This report details the results of the testing carried out on one sample, the results contained in this
test report do not relate to other samples of the same product. The manufacturer should ensure
that all products in series production are in conformity with the product sample detailed in this
report.
This report may only be reproduced and distributed in full. If the product in this report is used in
any configuration other than that detailed in the report, the manufacturer must ensure the new
system complies with all relevant standards. Any mention of SGS Taiwan Electronics &
Communication Laboratory or testing done by SGS Taiwan Electronics & Communication Laboratory
in connection with distribution or use of the product described in this report must be approved by
SGS Taiwan Electronics & Communication Laboratory in writing.
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Tested by : Approved by: C;
Ricky Huang Robert Chang
Sr. Engineer Date:_ 2008/06/30 Tech Manager Date:__ 2008/06/30
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Introductlon

The purpose of the Hearing Aid Compatibility extension is to enable measurements of the
near electric and magnetic fields generated by wireless communication devices in the region
controlled for use by a hearing aid in accordance with ANSI-C63.19-2006

FCC has granted a request for waiver of the HAC rules in section 20.19 for dual band GSM
handsets. The waiver has specific conditions, as stated in the order (FCC 05-166) and expires
1 August 2006.

The purpose of this standard is to establish categories for hearing aids and for WD (wireless

communications devices) that can indicate to health care practitioners and hearing aid users

which hearing aids are compatible with which WD, and to provide tests that can be used to
assess the electromagnetic characteristics of hearing aids and WD and assign them to these
categories. The various parameters required, in order to demonstrate compatibility and
accessibility are measured. The design of the standard is such that when a hearing aid and

WD achieve one of the categories specified, as measured by the methodology of this

standard, the indicated performance is realized.

In order to provide for the usability of a hearing aid with a WD, several factors must be

coordinated:

a) Radio frequency (RF) measurements of the near-field electric and magnetic fields emitted
by a WD to categorize these emissions for correlation with the RF immunity of a hearing
aid.

Hence, the following are measurements made for the WD:

a) RF E-Field emissions
b) RF H-Field emissions

The measurement plane is parallel to, and 1.0cm in front of, the reference plane.
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Applications for certification of equipment operation under part 20, that a manufacturer is
seeking to certify as hearing aid compatible, as set forth in 820.19 of that part, shall include
a statement indication compliance with the test requirements of §20.19 and indicating the
appropriate U-rating for the equipment. The manufacturer of the equipment shall be
responsible for maintaining the test results.

2. Testing Laboratory

Company Name SGS Taiwan Ltd. Electronics & Communication Laboratory

Company address 134, Wu Kung Road, Wuku Industrial Zone Taipei,
Taiwan, R.O.C.

Telephone +886-2-2299-3279

Fax +886-2-2298-0488

Website http://www.tw.sgs.com/

3. Details of Applicant/Manufacturer

3.1 Details of Applicant

Applicant Name Nokia Inc.

Applicant Address 12278 Scripps Summit Dr. San Diego CA92131 USA
Applicant Telephone +1 604 456 5544

Applicant Contact Person Stephen Walmsley
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3.2 Details of Manufacturer
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Manufacturer Name

Compal Communications(Nanjing) Co. Ltd

Manufacturer Address

Nanjing Jiangning Export Processing Zone (South

Area)No0.68-2 Suyuan Street

Manufacturer Contact Person

Dennis Hung

Manufacturer mailing address

Dennis_hung@compalcomm.com

4. Description of EUT

EUT Type

CDMA 2000 1xRTT Mobile Phone

Mode(s) of Operation

CDMA Tri Band (Cellular/US PCS/AWS)
(Report only AWS Band in the HAC Report)

FCC ID

QMNRM-375

Hardware Version

4000

Software Version

DS_1100B_GEN

TX Frequency range
(MHz)

AWS Band

1711.25-1753.75

Channel Number

(ARFCN) 25-875

Maximum Output

Power Setting (dBm) 24.52

Duty Cycle 1

MEID 268435456102530125

Maximum RF Conducted AWS

Power(Average) CH25 CHA450 CHETS
23.91dbm 24.52 dbm 24.06 dbm
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5. Test Environment

Ambient Temperature 22.1° C
Relative Humidity <60 %
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6. System Specifications of DASY4

6.1 Measurement system Diagram for SPEAG Robotic

rabict
cantraller
{CSTMB-type]

Fig 1. The SPEAG Robotic Diagram

The DASY4 system for performing compliance tests consists of the following items:

e A standard high precision 6-axis robot (Stabile RX family) with controller, teach pendant
and software. An arm extension is for accommodating the data acquisition electronics
(DAE).

e E and H Field probe.

e A data acquisition electronics (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.

e 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.

e 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.

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

e A computer operating Windows 2000 or Windows XP.

» DASY4 software.

» Remote control with teach pendant and additional circuitry for robot safety such as warning
lamps, etc.

» The Test Arch phantom.

e The device holder for handheld mobile phones.
« Validation dipole kits allowing to validate the proper functioning of the system.
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6.2 E and H Field Probe

Construction One dipole parallel, two dipoles normal to
probe axis

Built-in shielding against static charges
PEEK enclosure material

Calibration In air from 100 MHz to 3.0 GHz (absolute
accuracy +6.0%, k=2)
Frequency 100 MHz to > 6 GHz (extended to 20 MHz
for MRI), Linearity: = 0.2 dB (100 MHz to 3
GHz)
ER3DV6 E-Field Probe
Directivity + 0.2 dB in air (rotation around probe axis)

+ 0.4 dB in air (rotation normal to probe axis)
Dynamic Range (2 V/m to > 1000 V/m; Linearity: = 0.2 dB

Dimensions Overall length: 330 mm (Tip: 16 mm)

Tip diameter: 8 mm (Body: 12 mm)

Distance from probe tip to dipole centers: 2.5 mm
Application General near-field measurements up to 6 GHz

Field component measurements
Fast automatic scanning in phantoms

Construction Three concentric loop sensors with 3.8 mm
loop diameters

Resistively loaded detector diodes for linear
response

Built-in shielding against static charges
PEEK enclosure material (resistant to
organic solvents, e.g., glycolether)
Frequency 200 MHz to 3 GHz (absolute accuracy +
6.0%, k=2); Output linearized

H3DV6 H-Field Probe

Directivity + 0.2 dB (spherical isotropy error)
Dynamic Range |10 mA/m to 2 A/m at 1 GHz
E-Field < 10% at 3 GHz (for plane wave)
Interference
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Dimensions Overall length: 330 mm (Tip: 40 mm)
Tip diameter: 6 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 3 mm

Application General magnetic near-field measurements up to 3 GHz (in air or
liquids)

Field component measurements

Surface current measurements

Low interaction with the measured field

6.3 Test Arch
Description Enables easy and well defined positioning of
the phone and validation dipoles as well as
simple teaching of the robot.

Dimensions length: 370 mm
width: 370 mm
height: 370 mm

Test Arch

6.4 Phone Holder

Description Supports accurate and reliable positioning
of any phone Effect on near field <+/- 0.5
dB

Phone Holder

7. Measurement Procedure

The following illustrate a typical RF emissions test scan over a wireless communications

device:

1. Proper operation of the field probe, probe measurement system, other instrumentation,
and the positioning system was confirmed.

2. WD is positioned in its intended test position, acoustic output point of the device
perpendicular to the field probe.
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the WD operation for maximum rated RF output power was configured and confirmed
with the base station simulator, at the test channel and other normal operating
parameters as intended for the test. The battery was ensured to be fully charged before

each test.

the center sub-grid was centered over the center of the acoustic output (also audio band
magnetic output, if applicable). The WD audio output was positioned tangent (as
physically possible) to the measurement plane.

A surface calibration was performed before each setup change to ensure repeatable
spacing and proper maintenance of the measurement plane using the HAC Phantom.
The measurement system measured the field strength at the reference location.
Measurements at 2mm increments in the 5 x 5 cm region were performed and recorded.
A 360° rotation about the azimuth axis at the maximum interpolated position was
measured. For the worst-case condition, the peak reading from this rotation was used in
re-evaluating the HAC category.

The system performed a drift evaluation by measuring the field at the reference location.
Steps 1-8 were done for both the E and H-Field measurements.

8. System Verification

A dipole antenna meeting the requirements given in PC63.19 was placed in the position
normally occupied by the WD.

The length of the dipole was scanned with both E-field and H-field probes and the maximum
values for each were recorded.
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Sizral PR Drirecticmal J’I mpmm"|
| Fefererce Diipole ., |
Sigal P Drirecticeal | e |
e = SN |
For E-Field Scan
Mode Frequency Input Measured Target Measured
(MHz) Power(dBm) | Value(V/m) | Value(V/m) Date
cw 1880 20 135.6 141.4 2008/06/27
For H-Field Scan
Mode Frequency Input Measured Target Measured
Power Value(V/m) | Value(V/m) Date
CW 1880 20 0.460 0.464 2007/06/27

9. Probe Modulation Factor

The measurement setup for determination of the PMF is given in DASY4 manual section 28.2.
The following points describe the installation, the measurement procedure and the
evaluation.

1. Install the field probe in the DASY4 window setup.
2. Mount a validation dipole for the appropriate frequency band under the Test Arch. Move
the probe manually to a point of high field strength for the specific field type. The probe may

be very close to the dipole and might even touch it. During the fine adjustment of the probe
with a signal applied to the dipole, read the x, y and z channel amplitudes in a multimeter job.
They should all show a similar amplitude.
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3. For comparing the peak amplitudes of modulated and CW signal, the same spectrum

analyzer settings are required. The signal path (and setup geometry) between spectrum
analyzer and probe must not be changed during the evaluation of the PMF! Only signal type
and amplitudes as well as DASY4 settings may be varied.

Spectrum analyzer settings:

e Center Frequency: nominal center frequency of channel

e Span: zero

e Resolution bandwidth >= emission bandwidth

* Video bandwidth = 20dB

 Detection: RMS detection

« Trigger: Video or IF trigger, adjusted to give a stable display of the transmission

e Sweep rate: Set to show a complete tranmission cycle

 Line max hold may be used temporarily to ease the peak reading.

4. Define a DASY4 document and set the procedure properties (frequency as above,
modulation frequency and crest factor for the modulated signal) according to the measured
signal. Define a multimeter job (continuous mode) for the field reading. The probe shall not
move. A predefined document is available.

5. Define a DASY4 document with a procedure for the evaluation of the CW signal (frequency,
modulation frequency = 0, crest factor = 1) with a multimeter job.

The HAC measurement procedure is as follows:

6. Prepare the evaluation sheet for the installed field probe, frequency and modulation type.
7. Modulated signal measurement: Connect the modulated signal using the appropriate
frequency via the cable to the setup. Do not move the setup between the following
measurements.

8. Run the multimeter job in the procedure with the corresponding modulation setting in
continuous mode.

9. Adjust the signal amplitude to achieve the the desired field level display in the multimeter.
(A number of levels over the full dynamic range of the probe in the desired range shall be set,
including the values read during the WD scans.)

10. Read the total field for the modulated signal.

11. Read the peak envelope signal on the spectrum analyzer.

12. Repeat these readings for other amplitude settings.

13. Switch the signal source off and verify that the ambient and instrumentation noise level is
at least 10dB lower (a factor of 3 in field).
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14. CW meajurement: Change the signal to CW at the same center frequency, without
touching or moving dipole or probe in the setup.

15. Adjust the CW signal amplitude to a similar range of peak levels on the spectrum
analyzer.

16. Run the multimeter in the CW procedure in continuous mode.

17. Read the multimeter total field display.

18. Read the signal on the spectrum analyzer.

19. Repeat these readings for other amplitude settings.

20. Select the correct type of predefined Excel calculation sheet and insert the readings into
the appropriate measurement columns. Conversion from linear DASY readings to logarithmic
will be automatically made. The diagrams contain fitting curves for the logarithmic
guantities.

CW and E-field values will be fitted by linear trendlines, H-field values by quadratic.

10. Test Standards and Limits

The measurements were performed to ensure compliance to the ANSI PC63.19-2006 rd 3.12

standard,

Category AWF Limits for E-Field Emissions (V/m) > Limits for H-Field Emissions (A/m) >
(dB) 960MHz 960MHz

M1 0 199.5 - 354.8 0.6 - 1.07

M2 0 112.2 - 199.5 0.34-0.6

M3 0 63.1-112.2 0.19-0.34

M4 0 <63.1 <0.19

oty AWF Limits for E-Field Emissions (V/m) <|Limits for H-Field Emissions (A/m) <
(dB) 960MHz 960 MHz

M1 0 631 - 1122 1.91 - 3.39

M2 0 354.8 - 631 1.07-1.91

M3 0 199.5 - 354.8 0.6 - 1.07

M4 0 <199.5 <0.6
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11. Instruments List
Manufacturer Device Type Serial number Datg of .Iast
calibration
Schmid & Partner | E-Field and H-Field ER3DV6 2306 Apr.17.2008
Engineering AG Probe H3DV6 6142 Apr.21.2008
Schmid & Partner 1880 MHz System
: . I _ _ CD1880V3 1044 Apr.10.2008
Engineering AG | Validation Dipole In Air
Schmid & Partner Data acquisition
: . _ DAE4 547 Jan.24.2008
Engineering AG Electronics
_ Calibration
Schmid & Partner DASY 4 v4.7 )
_ _ Software . N/A isn’t
Engineering AG Build 55
necessary
Calibration
Agilent Dielectric Probe Kit 85070D US01440168 isn’'t
necessary
_ Dual-directional
Agilent 778D 50313 Aug.21.2007
coupler
Agilent RF Signal Generator 8648D 3847M00432 May.21.2008
Agilent Power Sensor 8481H MY41091361 May.20.2008
Radio Communication
R&S CMU200 113508 Aug.24.2007
Test
Schmid & Partner
: . Test Arch SD HAC PO1 1047 N/A
Engineering AG
Agilent Spectrum Analyzer E4405B MY45113250 | Jun.03.2008

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested. This test report cannot be reproduced, except in full, without prior written permission of the Company.
B2 SE ] B A SRR VR - AIBE R SRR T R -

This Test Repott is issued by the Company under its General Conditions of Senice which is available on request or accessible at http://www.sgs.com/terms_and_conditions.htm. Attention is drawn
to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this Test Report is advised that information contained hereon reflects the Company’s findings at the
time of its intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from
exercising al their rights and obligations under the transaction documents. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders
may be prosecuted to the fullest extent of the law.

No.134, Wu Kung Road, Wuku Industrial Zone, Taipei County, Taiwan / 5 * £33 %1 ¥ % 7 1 i 134 5L
t (886-2) 2299-3279 f (886-2) 2298-0488 WWW.tW.SgS.com
Member of SGS Group

SRMERPRLG T AT



Report No. : ES/2008/60019

Page: 15 of 55
12. Summary of Results
E-Filed
_ Modulatio Conducte Time Excl
e | ana. [onamel| " n | dFoer | essed | a0, nesyr| Elocks
(dBm) (V/m) 43.1.2.2
25 0.987 23.91 -0.026 62.7 M4 236
CDMA AWS 450 0.987 24.52 -0.047 62.7 M4 236
875 0.987 24.06 -0.062 57.5 M4 236
H-Filed
H-Field el TICHLe iogg:vcetre Measured I\i\r/ge BIIE(;(C?ILS
Emission Band - |Channel Fa:tor at BS Drift(%0) Field RESULT per
(dBm) (A/m) 4.3.1.2.2
25 0.975 23.91 -0.047 0.162 M4 124
CDMA AWS 450 0.975 24.52 -0.047 0.174 M4 124
875 0.975 24.06 -0.027 0.159 M4 124
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13. Measurement Data

Date/Time: 2008/6/27 08:16:44

HAC_E_AWS Band_CH25

DUT: RM-375; MEID: 268435456102530125

Communication System: AWS; Frequency: 1711.25 MHz;Duty Cycle: 1:1
Medium: Air Medium parameters used: 0 = 0 mho/m, & = 1; p = 1000 kg/m®
Phantom section: H Device Section

DASY4 Configuration:

- Probe: ER3DV6 - SN2306; ConvF(1, 1, 1); Calibrated: 2008/4/17

- Sensor-Surface: (Fix Surface)

- Electronics: DAE4 Sn547; Calibrated: 2008/1/24

- Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA;

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

E Scan - ER3DV6 - measurement distance from the closest probe sensor

part to the Device = 10mm/Hearing Aid Compatibility Test (101x101x1):
Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 62.7 V/m

Probe Modulation Factor = 0.987

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 63.9 V/m; Power Drift = -0.026 dB

Hearing Aid Near-Field Category: M4 (AWF O dB)

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
49.9 M4|59.2 M4|58.6 M4
Grid 4 Grid 5 Grid 6
46.5 M4|62.7 M4|61.2 M4
Grid 7 Grid 8 Grid 9
41.2 M4|55.6 M4|55.2 M4
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Catedor Limits for E-Field Emissions (V/m) > Limits for H-Field Emissions (A/m) >
9O @B)  960MHz 960MHz
M1 0 199.5 - 354.8 0.6 - 1.07
-5 149.6 - 266.1 0.45-0.8
M2 0 112.2 - 199.5 0.34-0.6
-5 84.1 - 149.6 0.25-0.45
M3 0 63.1-112.2 0.19-0.34
-5 47.3-84.1 0.14 - 0.25
M4 0 <63.1 <0.19
-5 <47.3 <0.14
Catedor AWF Limits for E-Field Emissions (V/m) <|Limits for H-Field Emissions (A/m) <
9O (dB)  960MHz 960 MHz
M1 0 631 - 1122 1.91 - 3.39
-5 473.2 - 841.4 1.43-2.54
M2 0 354.8 - 631 1.07 -1.91
-5 266.1 - 473.2 0.8-1.43
M3 0 199.5 - 354.8 0.6 - 1.07
-5 149.6 - 266.1 0.45-0.8
M4 0 <199.5 <0.6
-5 <149.6 <0.45
dB
0.000
-3.10
-6.20
-9.30
-12.4
-15.5

0dB = 62.7V/m
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HAC_E_AWS Band_CH450

DUT: RM-375; MEID: 268435456102530125

Communication System: AWS; Frequency: 1732.5 MHz;Duty Cycle: 1:1
Medium: Air Medium parameters used: ¢ = 0 mho/m, & = 1; p = 1000 kg/m?
Phantom section: H Device Section

DASY4 Configuration:

- Probe: ER3DV6 - SN2306; ConvF(1, 1, 1); Calibrated: 2008/4/17

- Sensor-Surface: (Fix Surface)

- Electronics: DAE4 Sn547; Calibrated: 2008/1/24

- Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA;

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

E Scan - ER3DV6 - measurement distance from the closest probe sensor
part to the Device = 10mm/Hearing Aid Compatibility Test (101x101x1):
Measurement grid: dx=5mm, mm

Maximum value of peak Total field = 62.7 V/m

Probe Modulation Factor = 0.987

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 64.1 V/m; Power Drift = -0.047 dB

Hearing Aid Near-Field Category: M4 (AWF O dB)

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
52.6 M4|60.6 M4|59.9 M4
Grid 4 Grid 5 Grid 6
46.7 M4|62.7 M4|62.0 M4
Grid 7 Grid 8 Grid 9
40.7 M4|56.5 M4|55.9 M4
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Catedor Limits for E-Field Emissions (V/m) > Limits for H-Field Emissions (A/m) >
9O @B)  960MHz 960MHz
M1 0 199.5 - 354.8 0.6 - 1.07
-5 149.6 - 266.1 0.45-0.8
M2 0 112.2 - 199.5 0.34-0.6
-5 84.1 - 149.6 0.25-0.45
M3 0 63.1-112.2 0.19-0.34
-5 47.3-84.1 0.14 - 0.25
M4 0 <63.1 <0.19
-5 <47.3 <0.14
Catedor AWF Limits for E-Field Emissions (V/m) <|Limits for H-Field Emissions (A/m) <
9O (dB)  960MHz 960 MHz
M1 0 631 - 1122 1.91 - 3.39
-5 473.2 - 841.4 1.43-2.54
M2 0 354.8 - 631 1.07-1.91
-5 266.1 - 473.2 0.8 -1.43
M3 0 199.5 - 354.8 0.6 - 1.07
-5 149.6 - 266.1 0.45-0.8
M4 0 <199.5 <0.6
-5 <149.6 <0.45
dB
0.000
-3.02
-6.04
-9.06
-12.1
-15.1

0dB = 62.7V/m
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HAC_E_ AWS Band_CHS875

DUT: RM-375; MEID: 268435456102530125

Communication System: AWS; Frequency: 1753.75 MHz;Duty Cycle: 1:1
Medium: Air Medium parameters used: ¢ = 0 mho/m, & = 1; p = 1000 kg/m?
Phantom section: H Device Section

DASY4 Configuration:

- Probe: ER3DV6 - SN2306; ConvF(1, 1, 1); Calibrated: 2008/4/17

- Sensor-Surface: (Fix Surface)

- Electronics: DAE4 Sn547; Calibrated: 2008/1/24

- Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA;

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

E Scan - ER3DV6 - measurement distance from the closest probe sensor
part to the Device = 10mm/Hearing Aid Compatibility Test (101x101x1):
Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 57.5 V/m

Probe Modulation Factor = 0.987

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 58.4 V/m; Power Drift = -0.062 dB

Hearing Aid Near-Field Category: M4 (AWF O dB)

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
51.0 M4|54.9 M4|54.4 M4
Grid 4 Grid 5 Grid 6
43.5 M4|57.5 M4|56.6 M4
Grid 7 Grid 8 Grid 9
35.6 M4150.9 M41/50.3 M4

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested. This test report cannot be reproduced, except in full, without prior written permission of the Company.
B2 SE ] B A SRR VR - AIBE R SRR T R -

This Test Repott is issued by the Company under its General Conditions of Senice which is available on request or accessible at http://www.sgs.com/terms_and_conditions.htm. Attention is drawn
to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this Test Report is advised that information contained hereon reflects the Company’s findings at the
time of its intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from
exercising al their rights and obligations under the transaction documents. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders
may be prosecuted to the fullest extent of the law.

No.134, Wu Kung Road, Wuku Industrial Zone, Taipei County, Taiwan / 5 * £33 %1 ¥ % 7 1 i 134 5L
s ARSI ER T LT [ 1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tW.SgS.com
Member of SGS Group



Report No. : ES/2008/60019

Page: 21 of 55
Catedor Limits for E-Field Emissions (V/m) > Limits for H-Field Emissions (A/m) >
9O @B)  960MHz 960MHz
M1 0 199.5 - 354.8 0.6 - 1.07
-5 149.6 - 266.1 0.45-0.8
M2 0 112.2 - 199.5 0.34-0.6
-5 84.1 - 149.6 0.25-0.45
M3 0 63.1-112.2 0.19-0.34
-5 47.3-84.1 0.14 - 0.25
M4 0 <63.1 <0.19
-5 <47.3 <0.14
Catedor AWF Limits for E-Field Emissions (V/m) <|Limits for H-Field Emissions (A/m) <
9O (dB)  960MHz 960 MHz
M1 0 631 - 1122 1.91 - 3.39
-5 473.2 - 841.4 1.43-2.54
M2 0 354.8 - 631 1.07 -1.91
-5 266.1 - 473.2 0.8-1.43
M3 0 199.5 - 354.8 0.6 - 1.07
-5 149.6 - 266.1 0.45-0.8
M4 0 <199.5 <0.6
-5 <149.6 <0.45
dB
0.000
-2.96
-h.92
-8.88
-11.8
-14.8

0 dB = 57.5V/m
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Date/Time: 2008/6/27 10:59:48

HAC H_AWS Band_CH25

DUT: RM-375; MEID: 268435456102530125

Communication System: AWS; Frequency: 1711.25 MHz;Duty Cycle: 1:1
Medium: Air Medium parameters used: ¢ = 0 mho/m, & = 1; p = 1 kg/m®
Phantom section: H Device Section

DASY4 Configuration:

- Probe: H3DV6 - SN6142; ; Calibrated: 2008/4/21

- Sensor-Surface: (Fix Surface)

- Electronics: DAE4 Sn547; Calibrated: 2008/1/24

- Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA;

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

H Scan - H3DV6 - measurement distance from the closest probe sensor

part to the Device = 10mm/Hearing Aid Compatibility Test (101x101x1):
Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.162 A/m

Probe Modulation Factor = 0.975

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 0.137 A/m; Power Drift = -0.047 dB

Hearing Aid Near-Field Category: M4 (AWF O dB)

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.215 M3]0.172 M4|0.119 M4
Grid 4 Grid 5 Grid 6
0.191 M3]|0.162 M4|0.114 M4
Grid 7 Grid 8 Grid 9
0.152 M4|0.131 M4|0.086 M4
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Catedor Limits for E-Field Emissions (V/m) > Limits for H-Field Emissions (A/m) >
9O @B)  960MHz 960MHz
M1 0 199.5 - 354.8 0.6 - 1.07
-5 149.6 - 266.1 0.45-0.8
M2 0 112.2 - 199.5 0.34-0.6
-5 84.1 - 149.6 0.25-0.45
M3 0 63.1-112.2 0.19-0.34
-5 47.3-84.1 0.14 - 0.25
M4 0 <63.1 <0.19
-5 <47.3 <0.14
Catedor AWF Limits for E-Field Emissions (V/m) <|Limits for H-Field Emissions (A/m) <
9O (dB)  960MHz 960 MHz
M1 0 631 - 1122 1.91 - 3.39
-5 473.2 - 841.4 1.43-2.54
M2 0 354.8 - 631 1.07-1.91
-5 266.1 - 473.2 0.8 -1.43
M3 0 199.5 - 354.8 0.6 - 1.07
-5 149.6 - 266.1 0.45-0.8
M4 0 <199.5 <0.6
-5 <149.6 <0.45
dB
0.000 -
-2.68 }
-5.36 b
4
-8.04
-10.7
-13.4

0 dB = 0.215A/m
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HAC H_AWS Band_CH450

DUT: RM-375; MEID: 268435456102530125

Communication System: AWS; Frequency: 1732.5 MHz;Duty Cycle: 1:1
Medium: Air Medium parameters used: 0 = 0 mho/m, & = 1; p = 1 kg/m®
Phantom section: H Device Section

DASY4 Configuration:

- Probe: H3DV6 - SN6142; ; Calibrated: 2008/4/21

- Sensor-Surface: (Fix Surface)

- Electronics: DAE4 Sn547; Calibrated: 2008/1/24

- Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA;

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

H Scan - H3DV6 - measurement distance from the closest probe sensor

part to the Device = 10mm/Hearing Aid Compatibility Test (101x101x1):
Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.174 A/m

Probe Modulation Factor = 0.975

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 0.147 A/m; Power Drift = -0.047 dB

Hearing Aid Near-Field Category: M4 (AWF O dB)

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.226 M3]0.185 M4(0.128 M4
Grid 4 Grid 5 Grid 6
0.199 M3]|0.174 M4|0.123 M4
Grid 7 Grid 8 Grid 9
0.156 M4|0.138 M4|0.095 M4

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested. This test report cannot be reproduced, except in full, without prior written permission of the Company.
B2 SE ] B A SRR VR - AIBE R SRR T R -

This Test Repott is issued by the Company under its General Conditions of Senice which is available on request or accessible at http://www.sgs.com/terms_and_conditions.htm. Attention is drawn
to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this Test Report is advised that information contained hereon reflects the Company’s findings at the
time of its intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from
exercising al their rights and obligations under the transaction documents. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders
may be prosecuted to the fullest extent of the law.

No.134, Wu Kung Road, Wuku Industrial Zone, Taipei County, Taiwan / 5 * £33 %1 ¥ % 7 1 i 134 5L
s ARSI ER T LT [ 1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tW.SgS.com
Member of SGS Group



Report No. : ES/2008/60019

Page: 25 of 55
Catedor Limits for E-Field Emissions (V/m) > Limits for H-Field Emissions (A/m) >
9O @B)  960MHz 960MHz
M1 0 199.5 - 354.8 0.6 - 1.07
-5 149.6 - 266.1 0.45-0.8
M2 0 112.2 - 199.5 0.34-0.6
-5 84.1 - 149.6 0.25-0.45
M3 0 63.1-112.2 0.19-0.34
-5 47.3-84.1 0.14 - 0.25
M4 0 <63.1 <0.19
-5 <47.3 <0.14
Catedor AWF Limits for E-Field Emissions (V/m) <|Limits for H-Field Emissions (A/m) <
9O (dB)  960MHz 960 MHz
M1 0 631 - 1122 1.91 - 3.39
-5 473.2 - 841.4 1.43-2.54
M2 0 354.8 - 631 1.07-1.91
-5 266.1 - 473.2 0.8 -1.43
M3 0 199.5 - 354.8 0.6 - 1.07
-5 149.6 - 266.1 0.45-0.8
M4 0 <199.5 <0.6
-5 <149.6 <0.45
dB
0.000 -
-2.44 >
-4.88 ‘ _
-7.32
-9.76
-12.2

0 dB = 0.226A/m
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HAC_H_AWS Band_CH875

DUT: RM-375; MEID: 268435456102530125

Communication System: AWS; Frequency: 1753.75 MHz;Duty Cycle: 1:1
Medium: Air Medium parameters used: 0 = 0 mho/m, & = 1; p = 1 kg/m®
Phantom section: H Device Section

DASY4 Configuration:

- Probe: H3DV6 - SN6142; ; Calibrated: 2008/4/21

- Sensor-Surface: (Fix Surface)

- Electronics: DAE4 Sn547; Calibrated: 2008/1/24

- Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA;

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

H Scan - H3DV6 - measurement distance from the closest probe sensor

part to the Device = 10mm/Hearing Aid Compatibility Test (101x101x1):
Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.159 A/m

Probe Modulation Factor = 0.975

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 0.138 A/m; Power Drift = -0.027 dB

Hearing Aid Near-Field Category: M4 (AWF O dB)

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.202 M3]0.169 M4(0.120 M4
Grid 4 Grid 5 Grid 6
0.178 M4]|0.159 M4|0.116 M4
Grid 7 Grid 8 Grid 9
0.137 M4|0.125 M4|0.091 M4
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Catedor Limits for E-Field Emissions (V/m) > Limits for H-Field Emissions (A/m) >
9O @B)  960MHz 960MHz
M1 0 199.5 - 354.8 0.6 - 1.07
-5 149.6 - 266.1 0.45-0.8
M2 0 112.2 - 199.5 0.34-0.6
-5 84.1 - 149.6 0.25-0.45
M3 0 63.1-112.2 0.19-0.34
-5 47.3-84.1 0.14 - 0.25
M4 0 <63.1 <0.19
-5 <47.3 <0.14
Catedor AWF Limits for E-Field Emissions (V/m) <|Limits for H-Field Emissions (A/m) <
9O (dB)  960MHz 960 MHz
M1 0 631 - 1122 1.91 - 3.39
-5 473.2 - 841.4 1.43-2.54
M2 0 354.8 - 631 1.07 -1.91
-5 266.1 - 473.2 0.8-1.43
M3 0 199.5 - 354.8 0.6 - 1.07
-5 149.6 - 266.1 0.45-0.8
M4 0 <199.5 <0.6
-5 <149.6 <0.45
dB
0.000 N
-2.32 > _
-4.64 k
-6.96
-9.28
-11.6

0 dB = 0.202A/m
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14. SYSTEM Verification

Date/Time: 2008/6/27 07:21:02

HAC E Dipole 1880MHz

DUT: HAC-Dipole 1880MHz; Type: CD1880V3;

Communication System: CW; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium: Air Medium parameters used: 0 = 0 mho/m, & = 1; p = 1000 kg/m®
Phantom section: E Dipole Section

DASY4 Configuration:

- Probe: ER3DV6 - SN2306; ConvF(1, 1, 1); Calibrated: 2008/4/17

- Sensor-Surface: (Fix Surface)

- Electronics: DAE4 Sn547; Calibrated: 2008/1/24

- Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA;

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

E Scan - ER probe center 10mm above CD1880 Dipole/Hearing Aid
Compatibility Test (41x181x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 135.6 V/m

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, 354.7 mm

Reference Value = 163.9 V/m; Power Drift = -0.046 dB

Hearing Aid Near-Field Category: M2 (AWF O dB)

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
132.3 M2|135.6 M2|132.4 M2
Grid 4 Grid 5 Grid 6
89.9 M3 |91.6 M3 |87.3 M3
Grid 7 Grid 8 Grid 9
136.5 M2|142.7 M2|138.7 M2
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Category Limits for E-Field Emissions (V/m) > Limits for H-Field Emissions (A/m) >
(dB) 960MHz 960MHz
M1 0 199.5 - 354.8 0.6 - 1.07
-5 149.6 - 266.1 0.45-0.8
M2 0 112.2 - 199.5 0.34-0.6
-5 84.1 - 149.6 0.25-0.45
M3 0 63.1-112.2 0.19 - 0.34
-5 47.3 - 84.1 0.14 - 0.25
M4 0 <63.1 <0.19
-5 <47.3 <0.14
Category AWF Limits for E-Field Emissions (V/m) <|Limits for H-Field Emissions (A/m) <
(dB) 960MHz 960 MHz
M1 0 631 - 1122 1.91 - 3.39
-5 473.2 - 841.4 1.43-254
M2 0 354.8 - 631 1.07 -1.91
-5 266.1 - 473.2 0.8-1.43
M3 0 199.5 - 354.8 0.6 - 1.07
-5 149.6 - 266.1 0.45-0.8
M4 0 <199.5 <0.6
-5 <149.6 <0.45
dB
0.000
-1.65 1"
-3.29
-4.94
-6.58
-8.23

0 dB = 142.7V/m
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HAC_H_Dipole 1880MHz

DUT: HAC-Dipole 1880MHz; Type: CD1880V3;

Communication System: CW; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium: Air Medium parameters used: 0 = 0 mho/m, & = 1; p = 1 kg/m®
Phantom section: H Dipole Section

DASY4 Configuration:

- Probe: H3DV6 - SN6142; ; Calibrated: 2008/4/21

- Sensor-Surface: (Fix Surface)

- Electronics: DAE4 Sn547; Calibrated: 2008/1/24

- Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA;

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

H Scan - H3DV6 probe center 10mm above CD1880 Dipole/Hearing Aid
Compatibility Test (41x181x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.460 A/m

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, 354.7 mm

Reference Value = 0.488 A/m; Power Drift = -0.025 dB

Hearing Aid Near-Field Category: M2 (AWF O dB)

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.394 M2|0.424 M2|0.409 M2
Grid 4 Grid 5 Grid 6
0.428 M2|0.460 M2]0.446 M2
Grid 7 Grid 8 Grid 9
0.391 M2|0.420 M2]0.406 M2
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Category Limits for E-Field Emissions (V/m) > Limits for H-Field Emissions (A/m) >
(dB) 960MHz 960MHz
M1 0 199.5 - 354.8 0.6 - 1.07
-5 149.6 - 266.1 0.45-0.8
M2 0 112.2 - 199.5 0.34-0.6
-5 84.1 - 149.6 0.25-0.45
M3 0 63.1-112.2 0.19 - 0.34
-5 47.3 - 84.1 0.14 - 0.25
M4 0 <63.1 <0.19
-5 <47.3 <0.14
Category AWF Limits for E-Field Emissions (V/m) <|Limits for H-Field Emissions (A/m) <
(dB) 960MHz 960 MHz
M1 0 631 - 1122 1.91 - 3.39
-5 473.2 - 841.4 1.43-254
M2 0 354.8 - 631 1.07 -1.91
-5 266.1 - 473.2 0.8-1.43
M3 0 199.5 - 354.8 0.6 - 1.07
-5 149.6 - 266.1 0.45-0.8
M4 0 <199.5 <0.6
-5 <149.6 <0.45
dB
0.000
-3.04
-6.08
-9.12
-12.2
-15.2

0 dB = 0.460A/m
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15. DAE & Probe Calibration certificate

Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zeughausstranse 43, 004 Zunich, Switzedand

g Hohweimarischer Kalbrierdionst
c Bandes sulzse d'itabannage

Eervzio svizzero di taroturs
5 Swiss Calibration Service

Acormdned by the Swiss Acorditation Serdce (SA5] Acoreditation Ho.: SCS 108
The Swiss Accreditalon Service is one of the signatorios to the EA
Multilslaeal Agragment for the recegnition of calibration cerdificates

ciens  SGS (Auden) casificats wo: DAE4-547_Jan08
CALIBRATION CERTIFICATE |

Dbqect DAE4 - 50000 D04 BA - SN 547

Calbralion grateckinnia) QA CAL-06.w12
Calibration procedure for the data acquisition electronics (DAE)

Caibmalion dala: January 24, 2008

Candlicn of the cobbred hem I Tolerance

This calration corifinmn doouments e beacestily i national standarcs, which realize tha phymical urds of misEuRmanEs (51).
This maasurements and the uncsrsriies with confidunoe probabifty &ne givan gn tha folowing pages &nd ade part of e cerficate.

Al caibrations hava bosn conducied in the cosed laboralony ooty ervironmend leenperalung (22 £ AP C aned Purmigity < 0%,

Calbration Equipment uaad (METE oitical for calibratian]

Primary Siandars | C:al Dks (Cplibraten by, Cerificain ho.) Scheduled Calbradon
Fluka Process Calibmioe Type 702 | SR G2RSE05 O4-Ont-07 {Encal AG, Mo BAET) Gt
Kalthiey Mulimster Type 2001 BN CB1DETE O3-(ci-07 (Eieal A, Moo B485) Dct-08
Saandary Siandands joe Check Date {in house) Soreduled Chick
Calibralor Bew W11 | BE LBAS 006 AR 1004 25-Jun-IT [SPEAG, in houss check] In houso check Jur-08
Hame Function Signatum [
Cabbrated iy Daniel Heas Tachniclan ﬂ -;?5; |
Approved by Fir Bomhol RAD Direcior

SR it

Issued: danuary 24, 2008

Trig palitimbion corificate shal not be reprogueed gacep in kil witnon weitien approsal of the labosstony

Carificats Moo DAEA-E4T_JanlE Page 1o 5
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zpughausstresss 43, 3004 Turich, Switzeriand

wiher Kalibriendanst
Swrvice sulsse Falalonrage
Swrvizie svizzero di iarabers
Swing Calibsation Service

Acrandind by $e Swiss Accred alion Serata [SAS) Seereditation Mo SCS 108

Thie Swiss Accreditation Service is one of the signatedies to the BE&

Multisisrsd Ag 1 f0r thi rasogeiion o cbrtion serMioies

ciant  SIGS (Auden) canificats o: ER3-2306_Apri&

Clignct ERI0VE - SN:2306

Calibration procedumn 5| QA HENG: : i =5 5]
Galipration proceduse for E-flald probas optimized for close nesr fiekd

Cealibratinn duint April 17, 2008

Gorditon of the cabbreted e N Tolarancs -

This cakbralien carifists dosuments he toooabikly o nabionol siendanis, which reslize the shysical unds of messuramant (515
The i the i with confcance probabiity e given o ihe fobrwing pagos and ane pan of the cortifcate

Al collbrabons haws besn eendusted in e dosed laborstony daclby: omamomen] lempeeaiuis (22 3 37'C ond humidiy = T0%

Caltwation Equipmon vsed (M&TE crical lor caiitralion)

Prisssary Standarcs L) Canl Dl | Corifoae M) St Cadration
Porwer malee 44188 | GB41P53RT4 TeApe- (Mo 21 T-00TAAY pr e

Paorwer sormar E44124, MEA1ERSETT SApr08 (Mo, 27007 Aprg

Poivaar Sonsor 442, PFA SRR T A pr-08 {Mo. S T-D0TEE) ApiLd

Faforenon 3 0B Athonuator N S5 () A=Al 0T (o, 247007 18] Aug-E

Ruferanco 20 B Atemalon | SM: B508E (200) 3t-Mas-08 (Mo, 217-DOTET} Aprod

Fafomnoe 30 dB idiswaln | SN: 53423 (Mh) S-Rug 0T (e, 217-00720) Rug-0h

Rafasmncs Froba E3300VE SH; 2003 2-Joer0 (M, ES3-3013_Junbs) dana

DhAEA AN ESd EApe-07 (Mo, DAER-854_apeliT} AprE

\ Seondary Sandards L]} Chack Dt fin housa) _Scheduieg Chock

AF ganaeats HP RSIAC LIS3E4ZU0 T00 A-Aug-88 fin houss e Ce0T) In house check: Oc-04
Matwark Ansfyear HF BTR3E 5370685 18-Cict-(1 {im howese chech Oa-07) I house check: Ocl-04

Mamo Fancsion

b | - T :

| pprovad By B ¥y shor  Cxmkly Mansger
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1
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Glossary:

NORMx.y.2 sansitivity in free space

DCP dicde compression point

Polarization ¢ o rofation around probe axis

Folarization & # rotation around an axis that is in the plane nomal to probe axis (at

measurement center), i.a., % =0 iz nomal to probe axis
Connector Angle  information used in DASY system io align probe sensor X to the robot
coordinate system

Calibration is Performed According to the Following Standards:
a) IEEE Std 1308-2005, * |EEE Standard for calibration of electromagnetic field sensors and
probes, excluding antennas, from 8 kHz 1o 40 GHz", December 20035,

Methods Applled and Interpretation of Parameters:

»  NORMx y,z: Assessed for E-field polarization & = 0 for XY sensors and 8 = 90 for £ sensor
{f < 900 MHz in TEM-cell; f > 1800 MHz: RZ2 wavequide)

s  NORM{Nxy.z = NORMx,y.z * frequency_responise (see Fraquency Response Chart).

s  DCPxz: DCP are numencal ingarization parametars assessed based on the data of
power sweep (no uncerainty required). OGP does not depend on frequeancy,

+ Spherical izotropy (30 deviation from isafrogy): in a locally homogeneous field realized
using an open waveguide setup.

» Sensor Offset: The sensor offset corresponds to the offset of virlual measurement centar
from the probe tip (on probe axis). Mo tolerance required,

« Connecfor Angle: The angie 18 assessed using the information gained by determining the
NORMx (no uncertainty required).
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Probe ER3DV6

SN:2306

Manufacturad: December 17, 2002
Last calibrated: April 20, 2007
Recalibrated: April 17, 2008

Calibrated for DASY Systems

(Mabe: non-compatible with DASY 2 systaml)
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DASY - Parameters of Probe: ER3DVE SN:2306

Sensitivity in Free Space [uVI(VIm)] Diode Compression”
MNormx 1.08 £ 10.1 % (k=2) DCP X 86 my
Moy 1.11 £ 10,1 % (k=2) DCPY 86 my
Mormi 1.26 = 10.1 % (k=2) DEP L 100 mv

Frequency Comeclion

X 0.0

¥ 0.0

Z 0.0
Sensor Offsat {Probe Tip to Senscr Center)

X 2.5 mm

Y 2.5 mm

Z 2.5 mm
Connector Angle -224 *

The reported uncertainty of measurement is stated as the standard uncertainty of
measurament multiplied by the coverage factor ke2, which for a normal distribution
corresponds to a coverage probability of approximately 95%.

* numarical lnaotizaton paremeter uncanininty nol reguked

Certificaie No: ER3-2204_Aprld Faga 4 of §

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested. This test report cannot be reproduced, except in full, without prior written permission of the Company.
AL L'*ﬁ’;f.afﬁ'r' BRI VR - 7#%’;?&5 2 ﬁJ?{E‘I?‘”‘ PRIk -
This Test Repott is issued by the Company under its General Conditions of Senice which is available on request or accessible at http://www.sgs.com/terms_and_conditions.htm. Attention is drawn
to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this Test Report is advised that information contained hereon reflects the Company’s findings at the
time of its intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from
exercising al their rights and obligations under the transaction documents. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders
may be prosecuted to the fullest extent of the law.

SGS Taiwan Lid. | No.134, Wu Kung Road, Wuku Industrial Zone, Taipei County, Taiwan / - #* 847 %<1 ¥ % 7 1 §2 134 5%

s ARSI ER T LT [ 1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.Sgs.com

S

Member of SGS Group



Report No. : ES/2008/60019
Page: 37 of 55

ER3DVE SN:2306 April 17, 2008

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide R22)

1.8
1.4
1.2
=
a2
1.4
: ]
; 1.0 -
. .8
-]
[
0.7
0.6
a5 |
o 500 00d 1500 2000 2800 3000
# [MHz]
S— 1 T —a—TEM —_—R22
T ——TEM —— Rz
Uncartainty of Frequancy Response of E-field; £ 6.3% (k=2)
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Receiving Pattern (¢), & = 0°

f = 600 MHz, TEM ifi110EXX f= 2500 MHz, WG RZ2

Receiving Pattern (¢), 3 = 90°

f= 600 MHz, TEM fi110EXX f= 2500 MHz, WG R22
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Receiving Pattern (¢), 3 = 0°
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Dynamic Range f(E-field)
(Wavegulde R22, f = 1800 MHz)

1.EHIE

LEH0S

1LEHE

Sansor Voltage |¥]

1E+02 -

1LE+

i.E+0D

—— Y B XY com —a—Z =8 £ o

Error [d=]

1 k1] E [Vim] 100 100

Uncertainty of Linearity Assssament: £ 0.6% [k=2)
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Deviation from Isotropy in Air
Error (4, ), f=900 MHz

Errar [dB]

o
W Qe B M- B0 000 A B -h 400310 B0 2000 (H]
E00 000 23 B0 300080 D400 B0 b0 -5 W E0-1.00

Unecertainty of Sphorical Isatropy Assessmant: 2 2.6% [(k=2)
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cient | SGS [Auden) Cortifieata Ho: H3-B142_Apro8

(CALIBRATION CERTIFICATE_

Calitraion procedursis) aAnCAEDEVE ' .
Calibration peocadire fer Haleld probes oplirized Tor dioss naar flokd

Cafieration dal April 21, 2008

Cordiben of the caltvessd kom | Tolerance

This calbraton corfficals dooumams the iy o nasunal wihich resslios thi physical unils of measunemons (211
Thi And T riminikea with corfidenos probatiity e given on the foloweng pages aod em pord of the chrlicats

Al calibraliors Fave baen comdueted in 1he dosad abosmery leclly: amdmomant mmperatun (22 = 3)°C and hamidity = 7%

Calizration Boaprman) e (MATE ctificsl for calibration]

Primary Sandarda 1o ] Cof Dk (Cantificstn Mo | Soraduied Calbration
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DAL EM: 860 FBap-0T (o GAEE-BED_SeclT) Sup-G8
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Schrnid & Pariner P Service sulsse Tolalonnage
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Zesghaussiases 41, B4 Zurich, Switceriand & Suwiss Callbralion Sarvica

Arrrwdiug by i Bwiss A Barvion (EAE] Bsoreditanon Ho.! SCS 108
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Mulbiataral Ag for the mcognition of calibeation certificates

Glossary:

MORMx,y,z sensitivity in frea space

DCP diode compression point

Polarization o o rofation around probe axis

Polarization & 8 rodation around an axis that is in the plane normal o probe axis (al

measurement center), Le,, 4 = 0 is normal {o probe axis
Connector Angle  information used in DASY system to align probe sensor X to the robot
coordinate system

Callbration Is Performed According to the Following Standards:
a) IEEE Std 1309-2005, * IEEE Standard for calibration of eleciromagnetic field sensors and
probes, excluding antennas, from 9 kHz to 40 GHz®, December 2005,

Methods Applied and Interpretation of Parameters:

* X ¥.Z atalaZ: Assessed for E-fleld polarization & = 80 for XY sensors and & =0 for Z
sensor (f < 900 MHz in TEM=cedl; f > 1800 MHz: R22 waveguide).

o X Y.Z(M)_abatal= X.Y.Z_alala2" frequency_response (see Frequency Response Chart).

o DCPxpz: DCP are numerical linearizatlon parameters assessed based on the data of
powar sweep (no uncerainly required). DCP doas not depend on frequency.

* Spharical isofropy (30 deviation from isotropy): in a locally homogeneous field reallzed
using an opan waveguide satup.

» Sensor Offsef; The sensor offset cormesponds to the offset of virtual measuremant center
from the probe tip (on probe axis). No tolerance required

» Connector Amgle: The angle is assessed uging the information gained by determining the
X_alaia2 (no unceriainty required).
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Probe H3DV6

SN:6142

Manufactured: July 3, 2002
Last calibrated: April 20, 2007
Recalibratad: April 21, 2008

Calibrated for DASY Systems

{obac non-compatible with DASYZ systoml]
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Probe H3DVG6

SN:6142

Manufactured: July 3, 2002
Last calibrated: April 20, 2007
Recalibrated: April 21, 2008

Calibrated for DASY Syslems
(Mote: non-compatible with DASY 2 systaml]
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DASY - Parameters of Probe: H3IDVE SN:6142

Sensitivity in Free Space [A/m / V{uV))

al al az
X 2.690E-03 -3.109E-5 -2.BTO0E-5 £ 5.1 % (k=2}
b 2.661E-03 5442E-5 -6.5T0E-6 £ 5.1 % (k=2)
i J.0ME-Q3 -235TE-4  1.583E-5 £ 5.1 % (k=Z)

Diode Compression’

DCP X BE mV
DCP Y BE mV
DCP Z B5 mv
Saensor Offset {Probe Tip to Sensor Canter)
X 3.0 mm
Y 3.0 mm
z 3.0 mm
Connector Angle -248 -

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

! Fusmeical inssnzalion parsmeter uncoranty not requinss

Canficate No: H3-5142_Apr08 Page & of &
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Frequency Response of H-Field

(TEM-Cell:ifi110, Waveguide R22)

14
1.3
- 1.2
=1
2
TR lvzt:’:?_,_‘tﬁl—-_—'—_—‘::l-.
L
& ong
o7
[22-]
a 500 1000 1500 2000 2500 3000
f [MHz]
— ——TEM —— R
— == TEM == {22
Uncarainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 5 = 90°

f = 300 MHz, TEM Ifi110EXX f=2500 MHz, WG R22

Receiving Pattern (¢), 9 = 0°

f = 300 MHz, TEM HH10EXX f= 2500 MHz, WG R22

-8 Y -7 -0 8= Y =T =0
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5 _ &
Receiving Pattern (¢), & = 90

14

08 !

ik :] 1 —i— 300 MHz
_ 0.4 T =fl= B0 MHz
o a2 | 1
2w peppoooe R E 000008 Rp o D BEREREREERS o o0 MH:
e NN a0

Y —— 200 MHz

08

A0

0 1) ] 180 240 bt JED
Ll
Uncertainty of Axial Isotropy Assessment: + .59 (k=2)
Receiving Pattern (4), 3 =0°

1.0

0.8

06 s 300 MHE

0.4 2
g oz —B— 500 MHz
2 00 a0 o0 AR R a0 DR BB D00 RRERRER —o— 0 Ml
5 il 8 150 MHz

el —ir— 2500 MHzZ

08

A0

o ] 120 180 240 300 380
411
Uncertainty of Axial Isotropy Assessment: +0.5% (k=2)
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Dynamic Range f(H-field)
{(Waveguide R22, f = 1800 MHz)

1.E+06

1.E+05

1. E+d
z
=
g 1.E+03
-~
5
z
o

1.E+Q2

1.E+=01

1.E+D0

BN el Q.1 1
M [Afm] at 1800 Mz
—l— XY | XY oo =T —i— Z coa

2 L%

1
T oo
g
w

1

=

0.0 (x4 [1%] 1

H [Admi] a1 1600 MHz
Uncartainty of Linsarily Assesament: & 0.6% (k=)
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16. Uncertainty Analysis

Report No. :
Page: 51

ES/2008/60019
of 55

HAC-Extension Setup Performance
Using SPEAG Calibration Dipoles

Uncertainty | Prob, | Div, ‘ () | Sud, Cue, Skl Lo

_brror Deseription wal e sl | I I
Measurement System
Probe Calibradion ] ENEA IE I [2.1% 15.1%
Axinl Tsotropy I R IR | +2.7% +2.7%

" Sensor Displacement Jaedw [’ [WF [ 0,146 [ 105 % +1.4%

' Boundary Effocts | +2.4% | R | 3 | 1 +1.4% +14%

" Linearity [ £4.7% EEREEE +27%  £27%
Sealing to Peal Elwr:l'oi}f,:']"‘nii;'r_n'_| +01%, | R | w3 |1 L1 +11%,
Syatern Drerection Limit | +1.0% | B |3 ]— 1 [+06%  H06%
Resdout Electro -mca [ £0.5% R 1 B L5 +i3%
Hesponse Time +0%. EEEE 0%, 0% |

| Inbegration 1% inie +01%, B V3 | 1 =+0 % | 0% |

[ RF Ambivnit Conditions 1 30% B V3 TS s |

RF Refleetions | TE: F35% | 195% |

Mi [ewiLiviere ' I v N.A7 LT t f.'-5 'H |

[ Trobe: Fasitioning it ¥ 067 | $20% | (18% |

Im.p aarel Fankerrpealad o I x__'_ i [ {16 {10455 |
Dipole Related ,

Distance Dipole  Sesnning Plane =527 E | /3 5 =%.0% =0.9%

| Input power AT | N iz | | =47% | =47% |
Combined Skl Lucertainty o T +0.3%
Expanded 5td. Uncertainty on Power 27.4 % L&E.6Y .ﬂ-.
_I.'_'Tkpamfﬂd St l,'n.::nfti._:-lini-}r on Field =13.7% | =9.3%

Table 2581 Uneertoinfy tadger for HAC scfup perforanee st The Budgen T ovalid foe the

fI‘l.':l.']I]{:]'.ft].-" rangs #i MHx - 3 OHe sl repreEEn b worsl-case wnal veis wil i respec Lo power
unccrtainty of the feld. Some of Lhe parameiers wee deperdent oo the oser zilusbiong wnd need
H']JIJH rieel mit -m:*lll i Lhe weyu) '._ﬂh_u._alr,rﬁ. o i,
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17. System Validation from Original equipment supplier

3.32 DASY4 E-Flald Result

Db Time: 10,04, 1008 1231018

Test Loboratory: SPEAG Labh I

E_CD18B0_1044_DB0410

DUT: HAC Dipole 1880 MElx; Type: CINBS0YVI; Serkal: 1044
Communecation Sysiem: CW; Frequemcy: 1880 MHE Dty Cyele: 101

Medinm pommeters used; o = § mho'm, g, = 10 p = 1O ki-m"

Phamiom ssctian: E Dhipole Section

Mepmarement Standard: DASY 4 (High Precasson Assessmend)

DASYS Configuration:

Probe: ERIDVE - SW2336; ConvFi L 1, Tk Cabibrated: 31122007
Senaor-Surface: (Fla Surflioe)

Electromios: DAES Sa7R1: Calibrated: 0230, 2007

Prasitcen: HAC Test Arch with Cail; Type: S0 HAC P01 BAL Soral: 1070
Meanmwermem SW: DASYY, V4.7 Biuald &1 Pestproceesing SW: SEMCAL, V1.8 Build 176

E Scan - Sensor Center 10imm above CIEEOV Dipole/Hearing Ald Compatibility Test (41x181x1):
Mearurement grid: dx=Smim, dy-=5Sim

Maximiem vablue of peak Total Aeld = 1414 %an

Probe Modulation Factor = 100

Deviee Beference Pom; 0,000, 000, 354.7 mm

Heference Value = LS00 Vim: Power Daf = (0013 48

Hearing Ald Near-Fiehd Category: M2 (AWF 1 4B}

Pesk E-field in Vim

rid 1 Arid 2 Grid 3
136.8 M2Z|139.9 M2Z|134.0 M2
Larud & Grid 4 Carid &

01.9 M3 |93.3M3 |B7.OM2
farid T Land & Larid
134.9 M2 1414 M2|137.4 M2

aB
— 0000

=158

-T.82

Bdl= 121 4V'm

Certificats Moo GD1B30VI-1044_Apria Paps 6ol
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3.3.2 DASY4 H-Fiald Resull
Db Timme: 09042008 150021

Test Laboraory: SPEAG Lab 2

H_CDiaa0_1044_080409

DUT: HAC Dipole 1850 MHz; Type: CDIRAOVE; Serial; 1044
Commumicalion Sysem: OW; Freguency: 1880 WHz; Duty Cyole: 50

Medium parameters wsied: o = Gmho'm, g, = 1 p= | h;.-‘m'

Phurtom section: H Dbipole Saction

Measurement Standard: DASY4 (High Precision Assessment)

DASYE Configurathon

Probe: HAWE - SNA0&S; ; Calibeated; 31122007

Sensor-Surace: (Fix Suslace)

Electronscs: DAE4 SnTR1: Caltbrated: 02, 10.2007

Phandom; HAC Test Arch with Coil; Tvpe: 5D 1LAC PO BAC Senal! 107
Sleasurement 5% DASYS, V4.7 Build 65; Postprocessing 3W: SEMICAD, VLB Baikl 176

E Scan - Sensor Center 10mm above CIERIYI DipoleHearing Ald Compatibility Test (41x181x1):
Mepmarensent grid: che~5mam, dy—5mm

Maximmum value of peak Tolal field = 0484 Adm

Probe Moedulation Factor = 1,00

Device Reference Faimi: 0000, (.000, 354,7 mm

Reference Vokue = 00492 Adm; Power Drift = -0,003 dB

Henring Aid Near-Field Category: M2 (AWF 0 di)

L

Peak H-liwhd im Adm

G | G 2 Cried 3
0.402 M2 |0.420 M2 |0.398 M2
Cirtel 4 el & Ciendd
0444 M2 | 0.464 M2 |0.442 M2
G 7 el B Cinad &
0.406 M2 | 0.430 M2 |0.409 M2

i dA = DLddd A m

Genificats Moo COIBE0VE-10-44_Apr(a Page Sol B
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