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1. General Information

1.1 Testing Laboratory
SGS Testing Korea Co., Ltd.
Wireless Div. 2FL, 18-34, Sanbon-dong, Gunpo-si, Gyeonggi-do, Korea 435-040

Telephone 1 +82 +31 428 5700
FAX :+82 +31 427 2371
Homepage : www.electrolab.kr.sgs.com

1.2 Details of Applicant

Applicant : Nokia Inc.

Address : 12278 Scripps Summit Dr. San Diego CA92131 USA
Contact Person : Stephen Walmsley

Phone No. . +1 604 456 5544

Fax No. i-

1.3 Version of Report

Version Number Date Revision
00 2009-01-16 Initial issue

1.4 Description of EUT(s)

EUT Type : CDMA 2000 1xRTT Mobile Phone
Model : RM-375
FCCID : QMNRM-375
Hardware Version 6001
Software Version : DS _4453B_GEN
Mode of Operation : CDMA (Cellular, AWS, PCS)
Serial Number (MEID) - A0O00000126A3C5

- CDMA Cellular ( 24.35 dBm) , CDMA AWS (23.69 dBm)
CDMA PCS ( 23.75 dBm)

Max Conducted Power

Duty Cycle : 100%
: CDMA Cellular (824.70 MHz ~ 848.31 MHz)
Tx Frequency Range CDMA AWS (1711.25 MHz ~ 1753.75 MHz)

CDMA PCS (1851.25 MHz ~ 1908.75 MHz)

Antenna : Fixed Internal
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1.5 Test Environment

Ambient temperature 1222°C+2
Tissue Simulating Liquid |:22.2°C+2
Relative Humidity 1 <60 %

1.6 HAC Measurement System

These measurements are performed using the DASY4 automated dosimetric assessment system. It is made by Schmid & Partner
Engineering AG (SPEAG) in Zurich, Switzerland. It consists of high precision robotics system (Staubli), robot controller,
Pentium 1V computer, near-field probe, probe alignment sensor. The robot is a six-axis industrial robot performing precise
movements. A cell controller system contains the power supply, robot controller, teach pendant (Joystick), and remote control, is
used to drive the robot motors. The PC consists of the HP Pentium IV computer with Windows XP system and HAC
Measurement Software DASY4, A/D interface card, monitor, mouse, and keyboard. The Staubli Robot is connected to the cell
controller to allow software manipulation of the robot. A data acquisition electronic (DAE) circuit performs the signal
amplification, signal multiplexing, AD-conversion, offset measurements, mechanical surface detection, collision detection, etc. is
connected to the Electro-optical coupler (EOC). The EOC performs the conversion from the optical into digital electric signal of
the DAE and transfers data to the PC plug-in card.

<Figure-1> HAC Test Measurement Set-up
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1.7 System Components

E-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 40 MHz to > 6 GHz (can be extended to < 20MHz)

Linearity: +0.2 dB (100 MHz to 3 GHz)
Directivity +0.2 dB in air (rotation around probe axis)

+0.4 dB in air (rotation normal to probe axis)

Dynamic Range

2V/mto > 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
H-Field Probe

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
Directivity +0.2 dB (spherical isotropy error)

Dynamic Range

10 mA/mto 2 A/mat1 GHz

E-Field <10 % at 3 GHz (for plane wave)
Interference
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 measured field
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Phantom & Phone positioner
The Test Arch phantom should be positioned horizontally on a stable surface. Reference markings on the phantom allow the

complete setup of all predefined phantom positions and measurement grids by manually teaching three points in the robot.

The devices can be easily, accurately, and repeatable positioned according to the FCC specifications.

<Figure-2> HAC Phantom & Phone positioner

1.8 HAC System Verification
The system performance check verifies that the system operates within its specifications. System and operator errors can be

detected and corrected. It is recommended that the system performance check be performed prior to any usage of system in order
to guarantee reproducible result. The system performance check uses normal HAC measurements in a simplified setup with fail
or vary over time. The system check does not intend to replace the calibration of the components, but indicates situations where

the system uncertainty is exceeded due to drift or failure.

Electric Field Magnetic Fisld
Proke Probe

1 omto top edge of
* dipole element

Dipale

RF

Signal Generator — FF Arplifier —'; Dual Directional Couplar

RF
Poweer Meter

<Figure-3> Calibration Procedure

SGSTesing Karea, Co., il | ##18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do, 453—040 KOREA t+8231 4285700 1+82 31427 2370 ww.electiolab k.sgs.com
|

Member of SGS Group(Sociéte Géndrale de Suvellance)
TEST 001



TEST REPORT

F690501/RF-SAR001819

SGS

Report No. : Page(7)/(80)Pages

Place a dipole antenna meeting the requirements given in ANSI-PC63.19 in the position normally occupied by the WD. The

dipole antenna serves as a known source for an electrical and magnetic output. Position the E-field and H-field probes so that:

- the probes and their cables are parallel to the coaxial feed of the dipole antenna

- the probe cables and the coaxial feed of the dipole antenna approach the measurement area from opposite directions; and

- the probes are 10 mm from the surface of the dipole elements.

Scan the length of the dipole with both E-field and H-field probes and record the maximum values for each. Compare the

readings to expected values.

Validation Results

E-Field
Frequency Input Power Measured Value Target Value Deviation
(MHz) (dBm) (V/m) (V/m) (%)
835 20 160.1 156.3 243
1880 20 128.7 133 -3.23
H-Field
Frequency Input Power Measured Value Target Value Deviation
(MHz) (dBm) (A/m) (A/m) (%)
835 20 0.449 0.447 0.45
1880 20 0.422 0.453 -6.84
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1.9 RF Field Probe Modulation Factor

A calibration was made of the modulation response of the probe and its instrumentation chain. This calibration was performed
with the field probe, attached to its instrumentation. The response of the probe system to a CW field at the frequency of interest
is compared to its response to a modulated signal with equal peak amplitude to that of a CW signal. The field level of the test
signals are ensured to be more than 10 dB above the ambient level and the noise floor of the instrumentation being used. The
ratio of the CW reading to that taken with a modulated reading was applied to the DUT measurements. All voice modes for this
device have been investigated in this section of the report. According to the FCC 3G Measurement Procedures, May 2006 for

RF Emissions, variations in peak field and power readings.

@ DASY

cw MM
>< | E—
//
Tunable
Amplifier
WD Sigral
<Fig- 4 > PMF

This was done using the following procedure:

1. The probe was illuminated with a CW signal at the intended measurement frequency and wireless device power.

2. The probe was positioned at the field maxima over the dipole antenna (determined after an area scan over the dipole)

illuminated with the CW signal.

3. The reading of the probe measurement system of the CW signal at the maximum point was recorded.

4. Using a Spectrum Analyzer, the modulated signal adjusted with the same peak level of the CW signal was determined.

5. The probe measurement system reading was recorded with the modulated signal. The appropriate system crest factors for the
modulation type were configured in the software to the system measurements.

6. The ratio of the CW reading to modulated signal reading is the probe modulation factor (PMF) for the modulation and field
probe combination. This was repeated for 80% AM.

7. Steps 1-6 were repeated at all frequency bands and for both E and H field probes.
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Modulation Factor

E-Field
Frequency (MHz) Mode Measured Value (V/m) Probe Modulation Factor
CwW 155.2 -
AM 96.94 1.601
836.52
CDMA (Full Rate) 157.1 0.988
CDMA (1/8 Rate) 56.23 2.76
CW 156.9 -
AM 98.62 1.591
1731.25
CDMA (Full Rate) 157.8 0.994
CDMA (1/8 Rate) 55.64 2.82
Cw 156.3 -
AM 99.05 1.578
1880
CDMA (Full Rate) 157.7 0.991
CDMA (1/8 Rate) 55.04 2.84
H-Filed
Frequency (MHz) Mode Measured Value (V/m) Probe Modulation Factor
CwW 0.544 -
AM 0.338 1.608
836.52
CDMA (Full Rate) 0.550 0.989
CDMA (1/8 Rate) 0.201 2.70
CW 0.502 -
AM 0.313 1.604
1731.25
CDMA (Full Rate) 0.530 0.947
CDMA (1/8 Rate) 0.183 2.74
CwW 0.498 -
AM 0.309 1.610
1880
CDMA (Full Rate) 0.533 0.935
CDMA (1/8 Rate) 0.181 2.75
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Spectrum Plots for RF Field Probe Modulation Factor

TEST 001

& Agllsnt L [PeakSearch

Mkl 1,583 ms

Attan 40 48 24,60 dDm et Pl

hend Pl Right [

Marker
1.583333333 ms
24.60 dBm

Center B36.520 MHz

Res HW 3 VHW 3 MH: Swoop 5 ms 07 pisp

Cellular - SG_CW

¢ pgllant L [PeakSearch
Mkl S ms |
Attan 40 48 24.61 dbm et Pl

hend Pl Right [

Mexl PR Lelt
Min Search

| PkPk Search

Marker ' —_—
9.000000000 ms
24.61 dBm

Center B36.520 MHz Spon 0 Hz

Hes HW 3 MH2 VHW 3 MH: Swrep 5 ms [B01 pls)

Cellular - WD

¢ pgllant Peak Search.

Mkl 1,333 ms

Attan 40 4B 23.79 dbm et Pl

hiad Pk Right [
Mt PK Lelt

Min Search

| PPk Saarch

Spon 0 Hz
Swrep 5 ms [B01 pls)

VHW 3 MH:

AWS -SG_CW

& Agllant

[ Peak Search.

Attan 40 4B et Pl

hiad Pk Right [

Marker
40.50000000 ms
24.60 dBm

Spon 0 Hz

VHW 3 MH: Swoep 5 ms {01 pls)

Cellular - SG_AM 80%

¢ pgllant L [ PeakSearch
Mkl 3583 ms |
Attan 40 4B 24,68 dbm et Pl

hiad Pk Right [

3.583333333 ms
24.68 dBm

Center B36.520 MHz
Hes HW 3 MH2

VHW 3 MH: Swoep 5 ms {01 pls)

Cellular - WD_1/8

& Agllsnt L [PeakSearch

Mirl 1325 ms

Attan 40 4B 23.78 dbm et Pl

hiad Pk Right [
Mt PK Lelt

Min Search

| PkPk Search

Marker
15.25000000 ms

23.78 dBm
Center 1.731 250 GHz Spon 0 Hz

Res HW 3 MH: VHW 3 MH: Swoep 5 ms {01 pls)

AWS - SG_AM 80%

#18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t+82314285700 £+82 31427 2370 ww.electrolab.kr.sgs.com
Member of SGS Group(Socét: Générale de Suvellance)



TEST REPORT

Report No. :  F690501/RF-SAR001819

Page(11)/(80)Pages

Asllant L [PeakSearch
Mkrl 3967 ms |
Attan 40 48 23.78 dbm et Pl

hend Pl Right [

Spon 0 Hz ml‘e[
VHW 3 MH: Swrep 5 ms [B01 pls) =
Asllant [ Peak Search
Mkr1 135 ms |
Attan 40 48 #2.70 dbm et Pl

Mend Pl Right [
Mexl PR Lelt
Min Search

Pk.Pk Saarch

Marker
13.50000000 ms
23.70 dBm

Center 1.880 000 GHz
Hes HW 3 MH2

il

Spon 0 Hz

VHW 3 MH: Swoop 5 ms 07 pisp

PCS -SG_CW

Asllant [ Peak Search
Mkl 16 ms
23,73 dim

Attan 40 48 et Pl

hend Pl Right [

Mexl PR Lelt
Min Search

| PkPk Search
{ I

Marker
16.00000000 ms
23.73 dBm

Center 1.880 000 GHz
Hes HW 3 MH2

Spon 0 Hz
Swrep 5 ms [B01 pls)

VHW 3 MH:

PCS-WD

Asllant L [PeakSearch
Mkl 3267 ms |
Attan 40 4B 23.78 dbm et Pl

hiad Pk Right [

Marker
32.66666667 ms
23.78 dBm
Center 1.731 250 GHz Span 0 Hz More
Tl
Hes HW 3 MH2 VHW 3 MH ¢ Swoep S0 ms [B01 pis)
Agllant ek Search.
Mkrl 3833 ms |
Attan 40 4B 23.70 dbm et Pl

hiad Pk Right [

Mext PR Lelt

g

Min Search

| PPk Saarch

ELE
38.33333333 ms
23.70 dBm

Center 1.880 000 GHz
Hes HW 3 MH2

Spon 0 Hz

VHW 3 MH: Swoop 5 ms 07 pisp

PCS - SG_AM80%

Aglant Feak Search.
Mirl 4283 ms
23,70 dBm

Attan 40 4B et Pl

Mend Pl Right [
Mexl PR Lelt
Min Search

Pk.Pk Search

-ﬂﬂarker
42.83333333 ms

fi

23.70 dBm

Center 1.880 000 GHz

Spon 0 Hz

VHW 3 MH: Swoop 5 ms 07 pisp

PCS-WD_1/8

#18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t+82314285700 £+82 31427 2370 ww.electrolab.kr.sgs.com
Member of SGS Group(Socét: Générale de Suvellance)
TEST 001



S! ;s TEST REPORT

Report No.:  F690501/RF-SAR001819  Page(12)/(80)Pages

1.10 DUT Positioning

<Figure-5> illustrate the references and reference plane that shall be used in the WD emissions measurement.

1. The grid is 5 cm by 5 cm area that is divided into 9 evenly sized blocks or sub-grids.

2. The grid is centered on the audio frequency output transducer of the WD (speaker or T-coil).

3. The grid is in a reference plane, which is defined as the planar area that contains the highest point in the area of the
phone that normally rests against the user's ear. It is parallel to the centerline of the receiver area of the phone and is
defined by the points of the receiver-end of the WD handset, which, in normal handset use, rest against the ear.

4. The measurement plane is parallel to, and 1.0 cm in front of, the reference plane.

Vericl cenbarlie of the acoastic outp [ e bl
o0t Ty e ke oL T o e )

Horrronl sl cenberine of

scoustic oulpd ET
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<Figure-5> WD reference and plane for RF emission measurements
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1.11

Test Procedure

The following illustrate a typical RF emission test scan over a wireless communication device :

1.
2.
3.

TEST 001

Confirm proper operation of the field probe, probe measurement system, other instrumentation, and the positioning system.
DUT is positioned in its intended test position, acoustic output point of the device perpendicular to the field probe.

The DUT 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
DUT audio output was positioned tangent 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 test Arch.

The measurement system measured the field strength at the reference location.

Measurements at 5 mm increments in the 5 * 5 cm region were performed and record. A 360 °C 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.
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Test Instructions

+ Confirm proper
operation of probes and
instrumentation

+ Position WD

+ Configure WD Tx
Operation

Per Section 4.3.1.2.2 (1-3)

+

# Imitialize field probe and
take reference reading

# Scan Area

# Aleazure dnfe

+

Tdentify exclusion area amd
then identify and record
maximum reading for
remaining area in V/m or

A'm

Per Section 4.3.1.2.2 (7-9)

Both E & H Field

Scanned?

Identify & Becord Category

Por Section 4.3.1.2.2 (10) &

Fescan for E or H-Field,
as needad

Per Section 4.2.1.2.2 (11)
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1.12 Standard & Limit
The ANSI Standard ANSI C63.19:2007 represents performance requirements for acceptable interoperability of hearing aids with
wireless communications devices. When these parameters are met, a hearing aid operates acceptably in close proximity to a

wireless communications device.

Standard Technology AWF (dB)
TIA/EIA/IS-2000 CDMA 0
J-STD-007 GSM (217) -5
TI/TIP1/3GPP UMTS (WCDMA) 0
iDEN™ TDMA (22 and 11 Hz) 0
<Table-1> Articulation Weighting Factor (AWF)
Category Telephone RF Parameters
Near Field AWF E-Field Emissions H-Field Emissions
<960 MHz
0 631.0 - 1122.0 Vim 1.91-3.39 Alm
Category M1
-5 473.2-841.4 Vim 1.43-254 Alm
0 354.8 - 631.0 Vim 1.07-1.91 Alm
Category M2
-5 266.1 —473.2 Vim 0.80-1.43 Alm
0 199.5-354.8 Vim 0.6-1.07 Alm
Category M3
-5 149.6 — 266.1 Vim 0.45-0.80 Alm
0 <199.5 Vim <0.60 Alm
Category M4
-5 <149.6 Vim <0.45 Alm
> 960 MHz
0 199.5-354.8 V/m 0.6-1.07 Alm
Category M1
-5 149.6 — 266.1 V/m 0.45-0.80 Alm
0 112.2-199.5 Vim 0.34-0.60 Alm
Category M2
-5 84.1-149.6 Vim 0.25-0.45 A/m
0 63.1-112.2 Vim 0.19-0.34 Alm
Category M3
-5 47.3-84.1 Vim 0.14-0.25 Alm
0 <63.1 Vim <0.19 Alm
Category M4
-5 <473 Vim <0.14 Alm

<Table- 2 > Telephone near-field categories in linear units
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2. Measurement Equipment
. Serial Due date of

Maunfacturer Device Type Number Calibration
Staubli Robot RX90BL FO3/5W05A1/A/01 N/A
SPEAG Probe H3DV6 6206 September 22, 2009
SPEAG Probe ER3DV6 2375 July 21, 2009
SPEAG Dipole Validation Kits CD835V3 1081 July 12, 2009
SPEAG Dipole Validation Kits CD1880V3 1063 July 12, 2009
Agilent D“a'CD"eC“O“a' 778D 50454 October 1, 2009

oupler
Data acquisition
SPEAG Electronics DAE3 567 September 24, 2009
SPEAG Software DASY 4 V4.7 - N/A
SPEAG Test Arch SD HAC P01 BB 1065 N/A
R&S Universal Radio CMU 200 109495 October 2, 2009
Communication Tester

Empower RF - 2001-

Systems, Inc. Power Amplifier BBS3Q7ECK 1032 D/C 0336 May 9, 2009
Agilent Power Meter E4419B GB43311126 October 1, 2009
Agilent Power Sensor E9300H MY41495308 October 14, 2009
Agilent Power Sensor E9300H MY41495314 October 6, 2009
Agilent Signal Generator E4421B MY43350132 October 1, 2009
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3.Summary of Results

3.1 3G Measurement Conditions — May/June 2006
Sample pre-testing of the various modes were performed at the worst case probe location as part of subset testing justification.

See below for measured conducted power for applicable device modes.

Conducted Power Table

Band Channel CDMA2000 S02 S09 S032(+SCH) | S082(+F-SCH) S055
RC (dBm) (dBm) (dBm) (dBm) (dBm)
(Fwd1,Rvsl) 23.95 24.39
(Fwd2,Rvs2) 24.13 24.40

CDMA
384 (Fwd3,Rvs3) 24.49 24.09 24.00 24.24

Cellular
(Fwd4,Rvs3) 24.39 24.44 24.17 24.20
(Fwd5,Rvs4) 24.07 24.08
Band Channel CDMA2000 S02 S09 S032(+SCH) | S082(+F-SCH) S055
RC (dBm) (dBm) (dBm) (dBm) (dBm)
(Fwd1,Rvs1) 23.79 23.73
(Fwd2,Rvs2) 23.72 23.90

CDMA
AWS 425 (Fwd3,Rvs3) 23.72 23.46 23.53 23.30
(Fwd4,Rvs3) 23.37 23.70 23.51 23.61
(Fwd5,Rvs4) 23.64 23.44
Band Channel CDMA2000 S02 S09 S032(+SCH) | S032(+F-SCH) S055
RC (dBm) (dBm) (dBm) (dBm) (dBm)
(Fwdl1,Rvs1) 23.50 23.53
(Fwd2,Rvs2) 23.52 23.58

CDMA
pCS 600 (Fwd3,Rvs3) 23.46 23.60 23.47 23.52
(Fwd4,Rvs3) 23.48 23.57 23.61 23.79
(Fwd5,Rvs4) 23.47 23.74
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3.2 Test Data
Results of E-Field Emission

CDMA Frequency | Conducted Power Peak Field Result
Mode Channel (MHz) Power(dBm) P Drift (dB) (VIim) (M-Rating)
Cellular 1013 824.70 24.48 0.988 -0.141 55.9 M4
Cellular 384 836.52 24.49 0.988 0.089 59.2 M4
Cellular 77 848.31 24.16 0.988 -0.008 64.8 M4
AWS 25 1711.25 23.74 0.994 -0.072 45.5 M4
AWS 425 1731.25 23.90 0.994 -0.063 42.9 M4
AWS 875 1753.75 23.84 0.994 -0.089 39.3 M4
PCS 25 1851.25 23.98 0.991 0.014 46.5 M4
PCS 600 1880.00 23.79 0.991 -0.044 43.1 M4
PCS 1175 1908.75 23.82 0.991 -0.046 48.6 M4

Result of H-Field Emission

CDMA Frequency | Conducted Power Peak Field Result
Mode Channel (MHz) Power(dBm) P Drift (dB) (V/m) (M-Rating)
Cellular 1013 824.70 24.48 0.989 0.027 0.081 M4
Cellular 384 836.52 24.49 0.989 0.173 0.086 M4
Cellular 777 848.31 24.16 0.989 -0.035 0.093 M4
AWS 25 1711.25 23.74 0.947 -0.097 0.123 M4
AWS 425 1731.25 23.90 0.947 -0.051 0.116 M4
AWS 875 1753.75 23.84 0.947 0.036 0.114 M4
PCS 25 1851.25 23.98 0.935 -0.098 0.124 M4
PCS 600 1880.00 23.79 0.935 0.049 0.114 M4
PCS 1175 1908.75 23.82 0.935 -0.126 0.113 M4
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Appendix A
Test Setup Photographs
- Please see the attachment
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Appendix B
Test Plot — DASY4 Report
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835 MHz Validation Test — (E-Field)

Date/Time: 2009-01-14 2:30:16

Test Laboratory: 5G5S Testing Korea
File Name: HAC E 835 Validation dad

DUT: HAC-Dipole 835 MHz; Type: D83SVY; Serial: 1081
Program Name: HAC RF E Dipole

Communication System: CW; Frequency: 835 MHz, Duty Cyele: 111
Medinm parameters used: # =0 mho/m, e, = 1;7 = 1000 kg/m”
Phantom section: E Dipole Section

DASYA Configuration:

- Probe: ER3DV6 - SN2375; ConvF(l, 1, 1}, Calibrated; 2008-07-21

- Sensor-Surface; (Fix Surface)

- Electromice: DAE3 Sn567; Calibrated: 2008-00-24

- Phantom: HAC Test Arch with Coil;, Type: SD HAC P01 BA; Senal: 100x

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing 3W; SEMCAD, V1.8 Build 134

E Scan - measurement distance from the probe sensor center to CDE35 Dipole =
10mm/Hearing Aid Compatibility Test (41x361x1): Measurement grid: dx=5mm,

dy=3mm
Maximum value of peak Total field =151.8 V/m

Probe Modulation Factor = 1.00
Device Reference Point: 0.000, 0.000, 354.7 mm
Reference Value = 115.6 V/m; Power Drift = -0.040 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Peak E-field in V/m

Grid 1 Grid 2 |Gnd 3
157.4 M4[160.1 M4[151.3 M4
Grid4  |Gnds  |Gnde
85.0 M4 |85.7 M4 |83.3 M4
Grid7  |Grd8  |Gndo
150.4 M4|151.s M4|145.3 M4

48
0.000

2.0

-10.5

0dB = 160.1V/m
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1880 MHz Validation Test — (E-Field)

Date/Time: 2009-01-14 6:40:19

Test Laboratory: 5G5S Testing Korea
File Name: HAC E_1880 Validation.dad

DUT: HAC Dipale 1880 MHz; Type: CD1880V3; Serial: 1063
Program Name: HAC RF E Dipole

Commumnication System: CW; Frequency: 1880 MHzDuty Cyele: 1:1
Medinm parameters used: # =0 mho/m, e = 137 = 1000 kg/m”
Phantom section: E Dipole Section

DASYA Configuration:

- Probe: ER3DVG - SN2375, ConvF(l, 1, 1), Calibrated; 2008-07-21

- Sensor-Surface; (Fix Surface)

= Electromes: DAE3 Sn567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Senal: 100x

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing 3W; SEMCAD, V1.8 Build 124

HAC_E_1880_Validation/Hearing Aid Compatibility Test (41x181x1):
Measurement grid: de=5mm, dy=5mm

Maximum value of peak Total field =128.6 V/m

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, 354.7 mm

Reference Value = 1282 Vim; Power Difl = 0.008 dB

Hearing Aid Near-Field Category: M2 (AWF 0 dB)

Peak E-field in V/m

Girid 1 CGirid 2 Gnd 3
127.6 M2|128.6 M2{121.4 M2
CGirid 4 CGirid 5 Gnd 6
92.6 M3 |95.3 M3 [94.1 M3
Grid 7 Grid 8 Grid 9
126.4 M2|125.7 M2{124.6 M2

dB
0.000

116

“2.32

-3.49

-4.65

5,81

0dBE=1287V/m
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835 MHz Validation Test — (H-Field)

Date/Time: 2009-01-14 3:47:06

Test Laboratory: 5G5S Testing Korea
File Name: HAC H_835 Validation.dad

DUT: HAC-Dipole 835 MHz; Type: DBISVY; Serial: 1081
Program Name: HAC RF HIDV6 Dipole

Communication System: CW; Frequency: 835 MHz, Duty Cyvcle: 111
Medinm parameters used: s =0 mho/m, e, = 1,7 =1 kg/m?
Phantom section: H Dipole Section

DASY4 Configuration:

- Probe: H3DV & - SN6206; ; Calibrated: 2008-09-22

= Sensor-Surface; (Fix Surface)

- Electromics: DAE3 Sn567; Calibrated: 2008-00-24

- Phantom: HAC Test Arch with Coil;, Type: SD HAC P01 BA; Senal: 100x

- Measurement SW: DASY 4, V4.7 Build 71; Postprocessing 3W; SEMCAD, V1.8 Build 134

HAC_H_835 Validation/Hearing Aid Compatibility Test (41x361x1): Measurement
grid: dx=3mm, dy=Smm

Maximum value of peak Total field =0.448 A/m

Probe Modulation Factor = 1.00

Device Reference Point: 0.0040, 0.000, 354.7 mm

Reference Value = 0,469 Afm; Power Dinft = 0.041 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Peak H-field in A/m

Girid 1 Girid 2 Gnd 3
0.386 M4|0.402 M4]0.390 M4
Cirid 4 CGrid 5 Gnd 6
0.434 M4)0.448 M4 0.436 M4
Grid T Grid 8 Grid 9
0.383 M4)0.394 M4]0.382 M4

dB
0.ooo

-1.68

-1.36

-11.0

-14.7

-18.4

0 dB =0.4484m
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1880 MHz Validation Test — (H-Field)

Date/Time: 2009-01-14 5:03:33

Test Laboratory: 5G5 Testing Korea
File Name: HAC H_1880 Validation.dad

DUT: HAC Dipale 1880 MHz; Type: CD1880V3; Serial: 1063
Program Name: HAC RF H3IDV6 Dipole

Commumnication System: CW; Frequency: 1880 MHzDuty Cyele: 1:1
Medinm parameters used: s =0 mho/m, e, =1;7 =1 kg/m?
Phantom section: H Dipole Section

DASY4 Configuration:

- Probe: HADV & - SN6206; ; Calibrated: 2008-00-22

- Sensor-Surface; (Fix Surface)

- Electromics: DAE3 Sn567; Calibrated: 2008-00-24

- Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Senal: 100x

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing 3W; SEMCAD, V1.8 Build 124

HAC_H_1880_Validation/Hearing Aid Compatibility Test (41x181x1):
Measurement grid: de=5mm, dy=5mm

Maximum value of peak Total field =0.422 A/m

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, 354.7 mm

Reference Value = 0.442 Afm; Power Drfl = 0.003 dB

Hearing Aid Near-Field Category: M2 (AWF 0 dB)

Peak H-field in A/m

Girid | CGirid 2 Gnd 3
0.378 M2[0.389 M2]0.375 M2
CGirid 4 CGirid 5 Gnd 6
0.412 M2)0.422 M210.409 M2
Grid 7 Grid 8 Grid 9
0.367 M2)0.374 M2]0.562 M2

dB
0.000

-2.54

“5.08

-1.62

-10.2

-12.7

0 dBE=0422A4m
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CDMA Cellular Test — (E-Field)

TEST 001

Date/Time: 2009-01-14 3:15:34

Test Laboratory: SGS Testing Korea
File Name: HAC E_Cell Low.dad

DUT: RM-375 Type: Folder; Serial: A000000126A3CS
Program Name: HAC RF ER31} Device

Communication System: CDM A 835MHz; Frequency: 824.7 MHz Duty Cyele: 121
Medium parameters used: 6 =0 mho/m. & = 1; p = 1000 kg/m®
Phantom section: E Device Section

DASYY Configuration:

- Probe: ER3DVE - 8N2375; ComvF( L, 1, 1) Calibrated: 2008-07-21

- Semsor-Surface: (Fix Surface)

- Electromics: DAE3 5n567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: 58D HAC P01 BA; Serial: 100x

- Measurement SW; DASY4, V4.7 Build 71; Postproceszing SW: SEMCAD, V1.8 Build 184

HAC_E Cell Low/Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total feld = 559 Vim

Probe Modulation Factor = 0,988

Device Reference Point: 0.000, 0,000, 353.7 mm

Reference Value = 72.8 V/im: Power Drift = -0.141 dB

Hearing Ald Near Fleld Category: M4 (AWF 0 dB)

Peak E-field in Vim

d0
n.ono

-1.15

-2.30

-3.45

-4.60

-h.fh

0 dB = 55.5V/m
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TEST 001

Date/Time: 2009-01-14 3:06:28

Test Laboratory: SGS Testing Korea
File Name: HAC E_Cell Mid.dad

DUT: RM-375 Type: Folder; Serial: A000000126A3CS
Program Name: HAC RF ER31} Device

Communication System: CDM A 835MHz; Frequency: 836 .52 MHz; Dy Cyele: 1:1
Medium parameters used: 6 =0 mho/m. & = 1; p = 1000 kg/m®
Phantom section: E Device Section

DASYY Configuration:

- Probe: ER3DVE - 8N2375; ComvF( L, 1, 1) Calibrated: 2008-07-21

- Semsor-Surface: (Fix Surface)

- Electromics: DAE3 5n567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Cail, Type: 5D HAC P01 BA; Serial: 100x

- Measurement SW; DASY4, V4.7 Build 71; Postproceszing SW: SEMCAD, V1.8 Build 184

HAC_E Cell Mid/Hearing Aid Compatibility Test (101x101x1): Measurement grnd: dx=5mm, dy=5mm
Maximum value of peak Total feld = 592 Vim

Probe Modulation Factor = 0,988

Device Reference Point: 0.000, 0,000, 353.7 mm

Reference Value = 768 V/m; Power Drift = 0.089 di

Hearing Ald Near Fleld Category: M4 (AWF 0 dB)

Peak E-field in Vim

d0
n.ono

-1.13

-2.26

-3.39

-1.5¢

-h.6h

i dB = 59.2V/m
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TEST 001

Date/Time: 2009-01-14 3:21:34

Test Laboratory: SGS Testing Korea
File Name: HAC E_Cell High.dat

DUT: RM-375 Type: Folder; Serial: A000000126A3CS
Program Name: HAC RF ER31} Device

Communication System: CDM A 835MHz; Frequency: 848 31 MHz; Dy Cyele: 1:1
Medium parameters used: 6 =0 mho/m. & = 1; p = 1000 kg/m®
Phantom section: E Device Section

DASYY Configuration:

- Probe: ER3DVE - 8N2375; ComvF( L, 1, 1) Calibrated: 2008-07-21

- Semsor-Surface: (Fix Surface)

- Electromics: DAE3 5n567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Cail, Type: 5D HAC P01 BA; Serial: 100x

- Measurement SW; DASY4, V4.7 Build 71; Postproceszing SW: SEMCAD, V1.8 Build 184

HAC_E_Cell High/Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm. dy=35mm
Maximum value of peak Total field = 64 8 Vim

Probe Modulation Factor = 0,988

Device Reference Point; 0.000, 0,000, 353.7 mm

Reference Value = 84 9 V/im: Power Drift = -0.008 dB

Hearing Ald Near Fleld Category: M4 (AWF 0 dB)

Peak E-field in Vim

d0
n.ono

-1.26

-2.52

-3.79

-6.11

i dB = 64, 8V/m
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CDMA AWS Test — (E-Field)

Date/Time: 2009-01-14 7:33:03

Test Laboratory: SGS Testing Korea
File Name: HAC E AWS Low.dad

DUT: RM-375 Type: Folder; Serial: A000000126A3CS
Program Name: HAC RF ER31} Device

Commumication System: AWS; Frequency: 1711.25 MHz;Duty Cyele: 111
Medium parameters used: 6 =0 mho/m. & = 1; p= 1000 kg/m®
Phantom section: E Device Section

DASYY Configuration:

- Probe: ER3DVE - 8N2375; ComvF( L, 1, 1) Calibrated: 2008-07-21

- Semsor-Surface: (Fix Surface)

- Electromics: DAE3 5n567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: 58D HAC P01 BA; Serial: 100x

- Measurement SW; DASY4, V4.7 Build 71; Postproceszing SW: SEMCAD, V1.8 Build 184

HAC_E_AWS_ Low/Hearing Aid Compatibility Test (101x101x1): Measuement grid: dx=5mm, dy=5mm
Maximum value of peak Total eld =455 V/im

Probe Modulation Factor = 0,994

Device Reference Point: 0.000, 0,000, 353.7 mm

Reference Value = 52.5 V/im: Power Drift = -0.072 dB

Hearing Ald Near Fleld Category: M4 (AWF 0 dB)

Peak E-field in Vim

d0
n.ono

-2.80

5.6

-B.40

0 dB = 455V/m
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TEST 001

Date/Time: 2009-01-14 7:26:22

Test Laboratory: SGS Testing Korea
File Name: HAC E_AWS Mid.dad

DUT: RM-375 Type: Folder; Serial: A000000126A3CS
Program Name: HAC RF ER31} Device

Commumication System: AWS; Frequency: 1731.25 MHz;Duty Cyele: 111
Medium parameters used: 6 =0 mho/m. & = 1; p= 1000 kg/m®
Phantom section: E Device Section

DASYY Configuration:

- Probe: ER3DVE - 8N2375; ComvF( L, 1, 1) Calibrated: 2008-07-21

- Semsor-Surface: (Fix Surface)

- Electromics: DAE3 5n567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Cail, Type: 5D HAC P01 BA; Serial: 100x

- Measurement SW; DASY4, V4.7 Build 71; Postproceszing SW: SEMCAD, V1.8 Build 184

HAC_E_AWS Mid/Hearing Aid Compatibility Test (101x101x1): Measurernent grid: dx=5mm, dy=5mm
Maximum value of peak Total feld =429 Vim

Probe Modulation Factor = 0,994

Device Reference Point; 0.000, 0,000, 353.7 mm

Reference Value = 49.3 Vim; Power Drift = -0.063 dB

Hearing Ald Near Fleld Category: M4 (AWF 0 dB)

Peak E-field in Vim

4o
n.onn
-2.82
5,64

-B.46

0 di =42.5V/m
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Date/Time: 2009-01-14 7:39:12

Test Laboratory: SGS Testing Korea
File Name: HAC E_AWS High.

DUT: RM-375 Type: Folder; Serial: A000000126A3CS
Program Name: HAC RF ER31} Device

Commumication System: AWS; Frequency: 175375 MHz;Duty Cyele: 111
Medium parameters used: 6 =0 mho/m. & = 1; p = 1000 kg/m®
Phantom section: E Device Section

DASYY Configuration:

- Probe: ER3DVE - 8N2375; ComvF( L, 1, 1) Calibrated: 2008-07-21

- Semsor-Surface: (Fix Surface)

- Electromics: DAE3 5n567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Cail, Type: 5D HAC P01 BA; Serial: 100x

- Measurement SW; DASY4, V4.7 Build 71; Postproceszing SW: SEMCAD, V1.8 Build 184

HAC_E_AWS_ High/Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm. dy=>5mm
Maximum value of peak Total Beld = 383 Vim

Probe Modulation Factor = 0,994

Device Reference Point: 0.000, 0,000, 353.7 mm

Reference Value = 437 V/im: Power Drift = -0.089 dB

Hearing Ald Near Fleld Category: M4 (AWF 0 dB)

Peak E-field in Vim

-5.0H

-7.62

-10.2

-12.¢

{0 dB = 39 3V/m
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CDMA PCS Test — (E-Field)

TEST 001

Date/Time: 2009-01-14 7:08:24

Test Laboratory: SGS Testing Korea
File Name: HAC E PCE Low.dad

DUT: RM-375 Type: Folder; Serial: A000000126A3CS
Program Name: HAC RF ER31} Device

Commumnication System: PCS 1900; Frequency: 1851.25 MHz;Duty Cyele: 1:1
Medium parameters used: 6 =0 mho/m. & = 1; p= 1000 kg/m®
Phantom section: E Device Section

DASYY Configuration:

- Probe: ER3DVE - 8N2375; ComvF( L, 1, 1) Calibrated: 2008-07-21

- Semsor-Surface: (Fix Surface)

- Electromics: DAE3 5n567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: 58D HAC P01 BA; Serial: 100x

- Measurement SW; DASY4, V4.7 Build 71; Postproceszing SW: SEMCAD, V1.8 Build 184

HAC_E _PCS Low/Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mum, dy=5mm
Maximum value of peak Total field =46.5 Vim

Probe Modulation Factor = 0,991

Device Reference Point: 0,000, 0.000, 353.7 mm

Reference Value = 54.0 Vim; Power Drift = 0.014 dB

Hearing Ald Near Fleld Category: M4 (AWF 0 dB)

Peak E-field in Vim

4o
n.onn
-2.06
-2

-6.18

-B.24

-10.3

0 dB = 46,5V/m
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TEST 001

Date/Time: 2009-01-14 6:55:00

Test Laboratory: SGS Testing Korea
File Name: HAC E PCS Mid.dad

DUT: RM-3T75 Type: Folder; Serial: A000000126A3CS
Program Name: HAC RF ER3D Device

Communication System: PCS 1900; Frequency: 1880 MHz:Duty Cyele: 1:1
Medium parameters used: 6 =0 mho/m, £ = 1 p = 1000 kg/m®
Phantom section: E Device Section

DASYY Configuration:

- Probe: ER3DVE - 8N2375; ConvF(1, 1, 1) Calibrated: 2008-07-21

- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 5n567; Calibraled: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: 81 HAC P01 BA; Serial: 100x

- Measurement SW; DASY4, V4.7 Build 71 Pestproceszing 5W: SEMCAD, V1.8 Build 184

HAC_FE_PCS_Mid/Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total feld =43.1 Vim

Probe Modulation Factor = 0,991

Device Reference Point: 0.000, 0,000, 353.7 mm

Reference Value = 50.0 V/m: Power Drift = -0.044 dB

Hearing Ald Near Fleld Category: N4 (AWF 0 dB)

Peak E-field in Vim

4o
n.onn
-2.10
-A.20

-6.30

-B.40

-10.5

0dB =43 1V/im
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TEST 001

Date/Time: 2009-01-14 7:14:17

Test Laboratory: SGS Testing Korea
File Name: HAC E_PCS_High.dad

DUT: RM-375 Type: Folder; Serial: A000000126A3CS
Program Name: HAC RF ER31} Device

Communication System: PCS 1900; Frequency: 1908.75 MHz; Duty Cyele: 1:1
Medium parameters used: 6 =0 mho/m. & = 1; p= 1000 kg/m®
Phantom section: E Device Section

DASYY Configuration:

- Probe: ER3DVE - 8N2375; ComvF( L, 1, 1) Calibrated: 2008-07-21

- Semsor-Surface: (Fix Surface)

- Electromics: DAE3 5n567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Cail, Type: 5D HAC P01 BA; Serial: 100x

- Measurement SW; DASY4, V4.7 Build 71; Postproceszing SW: SEMCAD, V1.8 Build 184

HAC_E_PCS High/Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm. dy=5mmm
Maximum value of peak Total eld =408 Vim

Probe Modulation Factor = 0,991

Device Reference Point: 0.000, 0.000, 353.7 mun

Reference Value = 486 Vim; Power Drift = -0.046 dR

Hearing Ald Near Fleld Category: M4 (AWF 0 dB)

Peak E-field in Vim

d0
n.ono

-2.36

-A.02

-1.08

-9.44

-11.8

{0 dB = 40, 8V/m
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CDMA Cellular Test — (H-Field)

Date/Time: Z00%-00-14 4:34:0%

Test Laboratory: SGS Testing Korea
File Name: HAC H Cell Low.dad

DUT: RM-375 Type: Folder; Serial: A000000126A3CS
Program Name: HAC RF H3DV6 Device

Communication System: CDM A 835MHz; Frequency: 824.7 MHz Duty Cyele: 121
Medium parameters used: o =0 mho/m, & = 1; p= 1 kg/m®
Phantom section: H Device Section

DASY4 Configuration:

- Probe: H3DV G - SNG206; ; Calibrated: 2008-09-22

- Semsor-Surface: (Fix Surface)

- Electordes: DAE3 Sn567; Calibrated: 2008-049-24

- Phantom; HAC Test Arch with Coil; Type: S0 HAC P01 BA; Serial, 100x

- Measurement SW; DASY4, V4.7 Build 71; Postproceszing SW: SEMCAD, V1.8 Build 184

HAC _H Cell Low/Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=>5mm
Maximum value of peak Total field =0.081 A/m

Probe Modulation Factor = 0,989

Device Reference Point: 0,000, 0,000, 353.7 mm

Reference Value = 0.063 A/m; Power Drift = 0.027 dB

Hearing Ald Near-Fleld Category: M4 (AWF 0 dB)

Peak H-feld m A/m

Girid 2 Girid 3
.081 M4[D.056 M4
Girid 5 Grid 6
0.077 M4[0.051 M4
Girid § Grid 9
0.072 M4|0.044 M4

4o
n.onn
-2.58
5.6

-1.74

-10.3

-12.4

0dB =0.1144'm
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TEST 001

Date/Time: 2009-01-14 4:24:31

Test Laboratory: SGS Testing Korea
File Name: HAC H_Cell Mid.dad

DUT: RM-375 Type: Folder; Serial: A000000126A3CS
Program Name: HAC RF H3DV6 Device

Communication System: CDM A 835MHz; Frequency: 836,52 MHz; Dy Cyele: 1:1
Medium parameters used: o =0 mho/m, & = 1; p= 1 kg/m®
Phantom section: H Device Section

DASY4 Configuration:

- Probe: H3DV6 - SN6206; ; Calibrated: 2003-09-22

- Semsor-Surface: (Fix Surface)

- Electromics: DAE3 5n567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil, Type: 5D HAC P01 BA; Serial; 100x

- Measurement SW; DASY4, V4.7 Build 71; Postproceszing SW: SEMCAD, V1.8 Build 184

HAC _H_Cell Mid/Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 0.086 A/m

Probe Modulation Factor = 0,989

Device Reference Point: 0,000, 0,000, 353.7 mm

Reference Value = 0.068 A/m; Power Drift = 0,173 dB

Hearing Ald Near-Fleld Category: M4 (AWF 0 dB)

Peak H-feld m A/m

Girid 2 Grid 3
.086 M4[D.058 M4
Girid 5 Grid 6
0.083 M4[0.054 M4
Girid § Grid 9
0.080 M4|0.048 M4

-A.6H

-1.32

-8.76

-12.2

0dB=0.117A'm
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Date/Time: 2009-01-14 4:40:46

Test Laboratory: SGS Testing Korea
File Name: HAC H Cell

DUT: RM-375 Type: Folder; Serial: A000000126A3CS
Program Name: HAC RF H3DV6 Device

Communication System: CDM A 835MHz; Frequency: 848 31 MHz; Dy Cyele: 1:1
Medium parameters used: o =0 mho/m, & = 1; p= 1 kg/m®
Phantom section: H Device Section

DASY4 Configuration:

- Probe: H3DV6 - SN6206; ; Calibrated: 2003-09-22

- Semsor-Surface: (Fix Surface)

- Electromics: DAE3 5n567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil, Type: 5D HAC P01 BA; Serial; 100x

- Measurement SW; DASY4, V4.7 Build 71; Postproceszing SW: SEMCAD, V1.8 Build 184

HAC_H_Cell_High/Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total Held =0.093 A/m

Probe Modulation Factor = 0,989

Device Reference Point: 0,000, 0,000, 353.7 mm

Reference Value = 0.074 A/m; Power Drft = -0.035 dB

Hearing Ald Near-Fleld Category: M4 (AWF 0 dB)

Peak H-feld m A/m

Girid 2 Girid 3
.093 M4{D.061 M4
Girid 5 Grid 6
0.091 M4[0.057 M4
Girid § Grid 9
0.088 M4|0.052 M4

d0
n.ono

-2.42

-A.84

-1.26

-9.68

-12

0 dB = 0.1284/m
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CDMA AWS Test — (H-Field)

Date/Time: 2009-01-14 5:59:13

Test Laboratory: 3GS Testing Korea
File Name: HAC H_AWS Low.dad

DUT: RM-375 Type: Folder; Serial: A000000126A3CS
Program Name: HAC RF H3DV6 Device

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

DASY4 Confignration:

- Probe: H3DV6 - SNG6206; ; Calibraled: 2008-09-22

- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 5n567; Calibraled: 2008-09-24

- Phantom: HAC Test Arch with Coil, Type: SID HAC PO1 BA; Serial; 100x

- Measurement SW: DASY4, V4.7 Build 71, Pestproceszing 5W: SEMCAD, V1.2 Build 184

HAC_H_AWS Low/Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm. dy=5mm
Maximum value of peak Total eld = 0.123 A/m

Probe Modulation Factor = 0,947

Device Reference Point; 0,000, 0.000, 3537 mm

Reference Value = 0.1 10 A/m; Power Drift = -0.097 dB

Hearing Ald Near-Fleld Category: M4 (AWF 0 dB)

Peak H-field m Am

0.083 M4
Girid 9
0.071 M4

4o
n.onn
-2.06
-2

-6.18

-B.24

-10.3

0 dB = 0.150A/m
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TEST 001

Date/Time: 2009-01-14 5:53:42

Test Laboratory: SGS Testing Korea
File Name: HAC H _AWS Mid.dad

DUT: RM-375 Type: Folder; Serial: A000000126A3CS
Program Name: HAC RF H3DV6 Device

Commumication System: AWS; Frequency: 1731.25 MHz; Dty Cyele: 111
Medium parameters used: 6 =0 mho/m, & = L p = 1 kg/m”
Phantom section: H Device Section

DASY4 Configuration:

- Probe: H3DV6 - SN6206; ; Calibrated: 2003-09-22

- Semsor-Surface: (Fix Surface)

- Electromics: DAE3 5n567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: 58D HAC P01 BA; Serial: 100x

- Measurement SW; DASY4, V4.7 Build 71; Postproceszing SW: SEMCAD, V1.8 Build 184

HAC _H _AWS Mid/Hearing Aid Compatibility Test (101x101x1): Measuement grid: dx=5mm, dy=5mm
Maximum value of peak Total feld =0.116 A/m

Probe Modulation Factor = 0,847

Device Reference Point: 0,000, 0,000, 353.7 mm

Reference Value = 0. 104 A/m; Power Drift = -0.051 dB

Hearing Ald Near Fleld Category: M4 (AWF 0 dB)

Feak H-feld m A/m

0.087 M4
Grid 9
0.067 M4

4o
n.onn
-2.02
-A1.04

-6.0B

-10.

0 dB =0, 144 A'm

SGSTesingKaoea Co., Lid | # 18—34, Sanbon—dong, Gunpo—s, Gyeonggi—do , 453—040 KOREA 82314285700 f+82 31427 2370 ww.electrolab.kr.sgs.com
I

Member of SGS Group(Sociét: Générale de Suvellance)



TEST REPORT

Report No.:  F690501/RF-SAR001819  Page(40)/(80)Pages

TEST 001

Date/Time: 2009-01-14 6:23:35

Test Laboratory: SGS Testing Korea
File Name: HAC H _AWS High dad

DUT: RM-375 Type: Folder; Serial: A000000126A3CS
Program Name: HAC RF H3DV6 Device

Commumication System: AWS; Frequency: 175375 MHz; Dty Cyele: 111
Medium parameters used: 6 =0 mho/m, & = L p = 1 kg/m”
Phantom section: H Device Section

DASY4 Configuration:

- Probe: H3DV6 - SN6206; ; Calibrated: 2003-09-22

- Semsor-Surface: (Fix Surface)

- Electromics: DAE3 5n567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Cail, Type: 5D HAC P01 BA; Serial: 100x

- Measurement SW; DASY4, V4.7 Build 71; Postproceszing SW: SEMCAD, V1.8 Build 184

HAC _H_AWS High/Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm. dy=5mm
Maximum value of peak Total feld =0.114 A/m

Probe Modulation Factor = 0,847

Device Reference Point: 0,000, 0.000, 353.7 mm

Reference Value = 0.103 A/m; Power Drift = 0,036 dR

Hearing Ald Near Fleld Category: M4 (AWF 0 dB)

Feak H-feld m A/m

0.083 M4
Grid 9
0.066 M4

4o
n.onn
-1.97

-3.94

-5.90

-1.87

-9.684

0dB =0.1414m
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CDMA PCS Test — (H-Field)

TEST 001

Date/Time: 2009-01-14 5:28:06

Test Laboratory: SG S Testing Korea
File Name: HAC _H _PCS_Low.dad

DUT: RM-375 Type: Folder; Serial: AG00000126A3CS
Program Name: HAC RF H3DV6 Device

Communication System: PCS 1900; Frequency: 1851.25 MHzDuty Cyele: 101
Medium parameters used: o= 0 mho/m, & =1 p=1 kg/m®
Phantom section: H Device Section

DASY4 Confignration:

- Probe: H3DVE - SH6206; ; Calibrated: 2008-09-22

- Bensor-Surface: (Fix Surface)

- Electronics: DAES 5n567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: 80 HAC PO1 BA; Seral: 100x

- Measurement 5W: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

HAC_H _PCS Low/Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mnm
Maximum value of peak Total field = 0,124 A/m

Probe Modulation Factor = 0,935

Device Reference Point: 0,000, 0.000, 3537 mm

Reference Value = 0.114 A/m; Power Drift = -0.098 dB

Hearing Ald Near-Field Category: M4 (AWF 0 dB)

Peak H-field in A/m
Grid2  [Grid 3
0.124 M4|ﬂ.ua9 M4
Grid5  |Gridé

0.122 M4|0.086 M4
Grid 8 IGn’dSﬂ
0.109 M4[0.076 M4

40
n.onn

-1.82

-3.64

-5.46

-1.28

-4.10

0 dB =0.144A/m
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TEST 001

Date/Time: 2009-01-14 5:15:24

Test La]:vc-mmnr 5G5S Tesling Korea
File Name: HAC H PCS Mid.dad

DUT: RM-375 Type: Folder; Serial: A000000126A3CS
Program Name: HAC RF H3DV6 Device

Commumnication System: PCS 1900; Frequency: 1880 MHz:Duty Cyele: 1:1
Medium parameters used: o =0 mho/m, & = 1; p= 1 kg/m®
Phantom section: H Device Section

DASY4 Configuration:

- Probe: H3DV6 - SN6206; ; Calibrated: 2003-09-22

- Semsor-Surface: (Fix Surface)

- Electromics: DAE3 5n567; Calibrated: 2008-09-24

- Phantom: HAC Test Arch with Coil, Type: 5D HAC P01 BA; Serial; 100x

- Measurement SW; DASY4, V4.7 Build 71; Postproceszing SW: SEMCAD, V1.8 Build 184

HAC_H_PCS Mid/Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mum, dy=5mm
Maximum value of peak Total feld =0.114 A/m

Probe Modulation Factor = 0,933

Device Reference Point: 0,000, 0,000, 353.7 mm

Reference Value = 0.102 A/m; Power Drift = 0.049 dB

Hearing Ald Near Fleld Category: M4 (AWF 0 dB)

Feak H-feld m A/m

0.081 M4
Grid 9
0.064 M4

4o
n.onn
-2.02
-A1.04

-6.0B

-10.

0 dB = 0.138A/m
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Date/Time: 2009-01-14 5:34:40

Test Laboratory: 3GS Testing Korea
File Name: HAC H PCS High dad

DUT: RM-375 Type: Folder; Serial: A000000126A3CS
Program Name: HAC RF H3DV6 Device

Communication System: PCS 1900; Frequency: 1908.75 MHz;Duty Cycle: 1:1
Medium parameters used: 6 =0 mho/m. & = 1 p = 1 kg/m’
Phantom section: H Device Section

DASY4 Confignration:

- Probe: H3DWV6 - SN6206; ; Calibraled: 2008-09-22

- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 5n567; Calibraled: 2008-09-24

- Phantom: HAC Test Arch with Coil; Type: S HAC P01 BA; Serial: 100x

- Measurement SW; DASY4, V4.7 Build 71, Pestproceszing 5W: SEMCAD, V1.2 Build 184

HAC _H_PCS High/Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total eld =0.113 A/m

Probe Modulation Factor = 0,933

Device Reference Point: 0.000, 0,000, 353.7 mm

Reference Value = 0. 102 A/m; Power Drift = -0.126 dB

Hearing Ald Near Fleld Category: M4 (AWF 0 dB)

Feak H-field m Am

0.084 M4
Grid 9
0.063 V4

4o
n.onn
-2.16
-1.32

-6.48

-B.64

-10.0

0 dB = 0.1324/m
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Appendix C
Uncertainty

HAC Uncertainty Budget

Error Description Uncertainty | Prob. | Div. (Ci) (Ci) Std. Unc. Std. Unc.

Value Dist. E H E H
Measurement System
Probe Calibration +51% N 1 1 1 £51% +51%
Axial Isotropy +4.7% R V3 1 1 +27% +2.7%
Sensor Displacement +16.5% R V3 1 0.145 +95% +1.4%
Boundary Effects £2.4% R V3 1 1 +1.4% +1.4%
Linearity +4.7% R V3 1 1 £27% +2.7%
Scaling to Peak Envelope Power +2.0% R V3 1 1 +12% +1.2%
System Detection Limit +4.7% R V3 1 1 +0.6% +0.6 %
Readout Electronics £20% N 1 1 1 £0.3% +0.3%
Response Time +1.0% R V3 1 1 +05% +0.5%
Integration Time +03% R V3 1 1 +15% +15%
RF Ambient Conditions +0.8% R V3 1 1 +17% +17%
RF Reflections +26% R V3 1 1 +6.9% +6.9%
Probe Positioner +3.0% R V3 1 0.67 +0.7% +05%
Probe Positioning +12.0% R V3 1 0.67 +27% +1.8%
Extrap. and Interpolation +1.2% R V3 1 1 +0.6% +0.6%
Test Sample Related
Device Positioning Vertical +4.7% R V3 1 0.67 +2.7% +1.8%
Device Positioning Lateral +1.0% R V3 1 1 +0.6% +0.6 %
Device Holder and Phantom +24% R NE] 1 1 +14% +14%
Power Drift +5.0% R V3 1 1 +29% +2.9%
Phantom and Setup Related
Phantom Thickness £24% R NE] 1 0.67 +1.4% £09%
Combined Std. Uncertainty +14.7 % +10.9%
Expanded Std. Uncertainty on Field +29.4% +21.8%

SGSTesingKarea, Co., Lid. | #1834, Sanbon—dong, Gunpo—si, Gyeonggi—do,, 453—040 KOREA £+82314285700 f+82 31427 2370 wiw.glecioiab.kr.sgs.com
|

Member of SGS Group(Socit Géngrale de Suvelance)
TEST 001



S! ;S TEST REPORT

Report No.:  F690501/RF-SAR001819  Page(45)/(80)Pages

Appendix D
Calibration Certificate
- E-Field Probe
- H-Field Probe
- Dipole ( 835 MHz, 1880 MHz)
- DAE

SGSTesing Karea, Co., il | ##18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do, 453—040 KOREA t+8231 4285700 1+82 31427 2370 ww.electiolab k.sgs.com
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E-Field Probe

TEST 001

Calibration Laboratory of

Schmid & Partner
Enginearing AG

Zowghaussirasse 41, B004 Zurich, Switteriand

Acceweliad by the Swiss Accrediation Serdoe (3A5]
The Bwisa Accreditation Service is one of the signatories 1o the EA
Muiltilateral Agroamant for the recognition of callbration cerificates

cient  SGS (Dymstec)

Schwetratischer Kalibrisrdhenst
Service sulsse d'italennage
Servizio svizzers Al taraturs
Swiss Callbration Servics

Accreditation No.: SCS 108

e e e
Calibraton procedure(s] mm
pmuldhiut E-field probas optimized for close near field
avaluations in air
ot dse July 21, 2008

Congtion of te caktratsd tom |y Tolerance

This calibration carsficats documents the Sacaabilty to naticnal sancands, which reafizs the physical units of mossuremants {5}
The measurments and i Enoartaintios with confidencs probabidity an given o the foliowing pages anc am pan of the cactificals

AN cabbenbiorns have besn conduciad in the cosed labermiony facilsy; amvimnmand fampanaiine (22 = J1'C and fumidity < T0%

Cabrason Eguipman wsed (MATE criboal for colibrsn)

Primary Standards |oe Cal Datn (Caertificain M | Schuedied Calibrabon
Powar mater Ed4L1E0 GBS 1293574 1=fipe-08 (Mo 21 T-00768) Agr0g
Power sansor E44124 M4 AREITT 1-Age-08 (Mo 21 T-0075E) Apt0E
Powar sensor Edd128 MAYd 1 ASB0ET Tukpr-08 (Mo, 21T-00788) Aprs
Raetarence 3 48 Afleruator SN: 55054 (3c) 1-Jut-06 {No. 217-00855) Jul-La
Andoronce 20 9B Atenussor EH: S5086 [20b) An-hiar-08 (Mo 217-D0TET) Aprs
Fdarance 30 0B Absnuaior SN S5 2 (3] 108 (Moo 217-00868) Jul-08
| Roforonce Probe ERZDVE BN 233 +0a-07 (Mo. ER3-2328_OctlT) Oci-08
| DAES SN 654 24-Ape08 (No. DAES-85_ApiE) Ap-0%
5 ¥ Stancamds |IDa Chech Diate {in housa) Seroousd Crock
FiF genomaior HP BELEC US3B2U01T00 -l-.h.q S5 [in hbuse chnck De07| in hesusa chach: Dof-08
Mabwork Analyzos HP BTSIE UBITI0SES 18-0ct-01 [in housa check Oct-07) in house check: Oc-08
Mama Functon
iﬂ-lhrnhd by w Techmical Managar
| Approved by - Ninhs Huster Crunbty Wanagar
st July 71, 2008
This calibration cerficate shall not bo reproduted axsagt in lull without wertien apgrnovil of e aSoraiony.

Certficate No: ER3-2375_Ju08
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TEST 001

Calibration Laboratory of oy,

Schmid & Partner —
Engineering AG Hac-wRA
mnnguwmﬁ: 004 Zurieh, Switzariand % ,I-{_’F'%“*.;

Accreditod by the Swiss Accroditation Bervics {3AS)
The Swiss Accreditation Servics s one of the skgratories to the EA
MuRlisteral Agresmant for the recognition of calibration certficales

Schweinerisches Kabibrisrdeenid
Sarvice subsse d'dtalonnage
Bervizie svizesro di taratura
Swins Calibration Senvics

Accraditatian o SCS 108

Glossary:

NORMzx.y z sansitivity in free space

ocpP diode compression point

Polarization o o rotation around probe axis

Polarization & # rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 8 = 0 is normal to probe axis
Connector Angle  information used in DASY system o align probe sensor X to the robot

coordinate system

Calibration Is Performed According to the Following Standards:
a) IEEE Std 1309-2005, * IEEE Standard for calibration of electromagnetic field sensors and
probes, excluding antennas, from 9 kHz to 40 GHz", December 2003.

Methods Applied and Interpretation of Parameters:

s NORMx.y.z: Assessed for E-field polarization & = 0 for XY sensors and 4 = 90 for Z sansor

(f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide)

« NORM(Nxy .z = NORMx .z " frequancy_response (see Frequency Response Chart)

s 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.

s Spherical isotropy (3D deviation from isotrapy): In a locally homogeneous field realized

using an open wavegquide setup.

« Sensor Offset: The sensor offset comesponds to the offset of virtual measurement center

from the probe tip (on probe axis), Mo tolerance required.

s Connector Angle: The angle is assessed using the information gained by determining the

NORMx (no uncerainty required).

Certificata No: ER3-Z375_Juil8 Page 2al 9
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ER3DVE EN:2375 July 21, 2008

Probe ER3DV6

SN:2375

Manufactured: May 10, 2006
Last calibrated: July 18, 2007
Recalibrated: July 21, 2008

Calibrated for DASY Systems

(Mote: non-compatible with DASYZ2 sysleml)

Cartficats Mo ERI-2375_JulDa Page 3ol 3
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ER3DVE SN:2375 July 21, 2008

DASY - Parameters of Probe: ER3DV6 SN:2375

% A
Sensitivity in Free Space [uV/(Vim)’] Diode Compression
Mo 1.63 = 10.1 % (k=2) DCP X 80 mV
NormY 1.74 + 101 % (k=2) DCP Y 91 mV
NormZ 1.97 £ 10.1 % (k=2) DCP Z 97 mv

Frequency Correction

X 0.0

¥ 0.0

zZ 0.0
Sensor Offset {Probe Tip to Sensor Center)

X 2.5 mm

b'd 2.5 mm

Z 2.5 mm
Connector Angle B9 *

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

* rusnorcsl inasnzaton pammmeber uncerainy nod mcind

Cartificate No: ER3-2375_Juitd Page 4 of §
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ER3DVE SN:2375 July 21, 2008

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

1.3
3
g 12
[}
E
8011
£
z
1.0
(=9
"
E
= 0.9
g
o8
i

0.7

(117}

05

0 500 1004 1500 2000 2500 3000
f [MHz)
—_—y —a—TEM —a— A2
—F —a—TEM -8 F22
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Canificate Mo ER23T5_Julf Pogo 8ol @
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ER3IDVE SN:2375 July 21, 2008

Receiving Pattern (¢), 9 = 0°

f =600 MHz, TEM Ifi110EXX f = 2500 MHz, WG R22

—a—i =Y ——I =0—ia

Receiving Pattern (¢), & = 90°

f = 600 MHz, TEM ifi110EXX f = 2500 MHz, WG R22

-
L]

——% ——Y —a—27 =0=io ——) ==Y —8—I —O—iol

Cartificals No, ER3-2375_Jut)d PageBof 9
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ER3DVE SN:2375 July 21, 2008
- 3 = a
Receiving Pattern (¢), 9 =0
—3— 30 MHz
= 100 MHe
=) , =t E00 MHz
i —— 1500 MHz
g =i 2500 MHz
il
=10
o £0 120 180 240 300
(1]
Uncertainty of Axial Isotropy Assessmant: * 0.5% (k=2)
o - o
Receiving Pattern ($), 3 = 90
1.0
o8
06 —o— 30 MHz
il —8— 100 MHz
g 02 —o— 500 MMz
-E 0.0 -*mwm === 1800 MHz
i —i— 2500 MHz
0.4
05
08
=10
a 60 20 180 240 300
&I
Uncartainty of Axial Isotropy Assessment: £ 0.5% (k=2
Ceartificata No: ER3-2375_Juldd Page 7ol 8
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ER3DVE SN:2375 July 21, 2008

Dynamic Range f(E-field)
(Waveguide R22, f= 1800 MHz)

1.E+05
1.E+Dd

1.E+03

Sanzor Vollage [3V]

1.E+02

1.E+00
E Vim]

—a— XY B XY oom —a—Z —— I corr

2.0

0.0

Error [dB]

210

1000

Uncertainty of Linearity Assessmeant: £ 0.6% (k=2}

Certficate Mo, ER3-2375_Juild Page 8 of §
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TEST 001

ER3DVE SN:2375 July 21, 2008

Deviation from Isotropy in Air
Error (¢, 3), f=900 MHz

Error [dB]

-1 00050 B0 500 60 -0 60050 W-0 40020 -0 20.0 00
D0.00-0.20 B0 200 40 O0.40-0 60 B0:60-0 80 W0 Ad-1.00

Uncerainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Cerificals No: ER3-2375_Jul0d PageSofB
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H-Field Probe

Calibration Laboratory of B Mt

Schmid & Partnar Sarvice suisse d'italonnage

Enginesring AG Servizio svizzero di tarsturn
Swiss Calibration Servica

Zeughausstrasse 43, 8004 Zurch, Switzeriand

Accroatied by Me Swiss Accrectahon Servics (SAS) Aseroditation No.: SCS 108

The Swiss Accreditation Service s one of the signaiories 1o the EA
Muitilateral Agreemant for the recognition of calibradion certificates

cient 5G5S (Dymstec) Cartificats No: H3-6206_Sep08
Caliraton procedureis) QA CAL-D3v5
Calibration procedurs for H-field probes opimized for close near fisld
evalualions In air
Calmatian date Septembar 22, 2008

Candion of the cadbeated e | |0 Tolerancs

I This cal@awhon cetifical Jocurnents tha raceabiity o naboral standards. which roallos the physcal unds of measwsmants (51
The meswunsmorts and the uncarisnies with confidence prebabdly ate ghn on the loliowing pages and e part of the certficrls.

Al calivations hirve bean condiched in (fe ciosed labomiony faciity: emvinanmant empermine (22 2 31°C and hurcty < 7%

Cakbraion Eugmant used (WATE cnbical for calibration |

| Primary Standards D# Cal Datss (Coritfests o ) Scheduled Caibrahon
Powar maset E44198 G JEATA 1-Apr-08 (Mo 217-0078E) Ap T
Powar sensor E44124 MY H4B52TT {-Aper-0a (Mo 217-00788) Ape 08
Parwsrr snsor E4d 124 MY 4 14S808T 1-Agr-08 (No. 717T-007TEH) Ape 0l
Aeboronce 3 dB Afiersatce SN 55054 (3} 1-dc-08 {Ma. 21T-DOBGS) Jul-8
Fplarsnce 20 48 Atlecuatcs B3 SROAK (306) T8 08 (Mo, AT-00TET) A
Ratsranco ¥) 08 Aftenuator SN 55125 (30D) 1-Ji-08 {Ma. 21T-00865) Jul-08
Beberenca Probs HAOWE SN B182 20007 {No. H3-8182 Den(T) Oci-08
DAEA SN TEE -Dac-07T (Na DAE4-TE0_DeclT) Dec-0&
Secondary Stancans |ios Crecs Daits {in Rouss) Schanuled Chock
RF genaraios HP BE4AC LB TS -Aug-2 (in house check Oct-07) I house check: Dol
Mabwork Anadoror HP BTSIE | BBITIR0SES 18-0ci-01 {in house check Oct-07) n housa chags Dot-08
ama Funeiion Svul'u'r
| Cakiratod try Kalja Pobovic Techmcal Manage:
Approved by Hlipin Kuztor Cunlty Maragar /(/ / gé

Isusa: Geplamiar 27, 2006
I_TT_H calibration corficaie shill nod be memoduced exoept in A without witttan apomoval of (e lebomiorny

Certificate Mo H3-8206_Sap0& Pagn 1 of 8
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Calibration Laboratory of Schwalzarischer Kalibrsrdianst

Schmid & Partner Servics suisse détalonnage
Engineering AG Servizio svizzere d| taratura

Zeughausairasss 41, 2004 Turich, Switzeriand Swias Calibration Servico

Accrediod by the Swan Accrodiiabion Servics (5A5) Accraditation Mo.: SCS 108

The Swits Accraditation Service is one of tha signatories to the EA

Mailtiiaiersl Agresmeni for the recognition of calibration cenificates

Glossary:

NORMx.y.2 sensitivity in free space

DCP diode comprassion point

Polarization ¢ o rotation around probe axis

Polarization & 4 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., % = 0 is normal to probe axis
Connector Angle  infarmation used in DASY system to align probe sensor X o the robot
coordinate system

Calibration Is Performed According to the Following Standards:
a) IEEE Std 1309-2005, " |IEEE Standard for calibration of electromagnetic field sensors and
probes, excluding antennas, from 8 kHz to 40 GHz", December 2005.

Methods Applied and Interpretation of Parameters:
s X YZ alalaZ: Assessed for E-field polanzation 5 = 90 for XY sensors and & = 0 for £
sensor (f < 900 MHz in TEM-call; f > 1300 MHz: R22 waveguide).

s X YZifl alalaZ=XY.Z alala2" frequency_response (see Frequency Response Chart)

s DCPxy,z: DCP are numerical linearization parameters assessed based on the data of
power sweap (no uncertainty required). DCP does not depend on frequency.

s Spherical Isotropy (3D deviation from [sotropy): in a locally homogeneous field realized
using an open waveguide sefup.

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

« Connector Angfe: The angle is assessed using the information gained by determining the
X_alataZ (no uncartainty required),

Certificate Mo: H2-5206_Sep0B Page 20l &
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H3DVE SN:6206 September 22, 2008

Probe H3DV6

SN:6206

Manufactured: June 12, 2006
Last calibrated: September 25, 2007
Recalibrated: September 22, 2008

Calibrated for DASY Systems
[Mota: non-compatible with DASY2 systeml)

Cantificate Mo! H3-8208 Seplf Fage 3of 8
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TEST 001

H3DVE SN:6206

DASY - Parameters of Probe: H3DV6 SN:6206

Sensitivity in Free Space [A/m / V(uV)]

al al az
X 2511E03  3.863E-5 1.725E4 + 5.1 % (k=2)
Y 2.414E-03 3.136E-4 2.07T2E4 £ 5.1 % (k=2)
Z 2.735E-03 5649E-4 3.117E-4 £ 5.1 % (k=2)

Diode Compression’

DCP X a5 mv
DCPY 88 mV
pcpZ a0 my

Sensor Offset (Probe Tip to Sensor Center)

X 3.0 mm

h'd 3.0 mm

Z 3.0 mm
Connector Angle 414

Page(58)/(80)Pages

September 22, 2008

[‘I’ha reported uncertainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
cnrresponl.is to a covarage probabllity of approximately 95%.

esmaerical insatizabon parmmater; uncarinnty nol regquied

Curificate No: HIE206_Sep08 Poge 4 of 8
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H3DVE SN:6206 September 22, 2008

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

Frogquency respansa (normalized)
=
\

08
0 500 1000 1500 2000 2500 3000
f[MHz]
xy —a—TEM —— 22
z —a—TEM —-—R22
Uncertainty of Frequency Respanse of E-field: £ 6.3% (k=2)
Cartificate ko, H3-8208 Sephi F‘ngr Eald
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H3DVE SN:6206 September 22, 2008

Receiving Pattern (¢), 8 = 90°

f =600 MHz, TEM ifi110EXX f=2500 MHz, WG R22

- —a=Y —8—I —0—iol

Receiving Pattern (¢), 8 = 0°

f= 600 MHz, TEM ifi110EXX f= 2500 MHz, WG R22

Contificate No: HI-6206_Sap(d Fage B of 9
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H3DVE SN:6206 September 22, 2008

Receiving Pattern (¢), 8 = 90°

1.0

0B

08 —o— 300 MHz
e —m— £00 MHz
3 02 —— 750 MHz
: uqu-M Bt
& 02 —a— 2500 MHz

0.4

06

0.8

1.0

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

Receiving Pattern (¢), 9 = 0°

—0— 300 MHZ
=i 600 MHz
—g— TE0 MHz
—— 1800 MHz
—i— 2500 MHz

Error [dB)

¢

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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H3DVE SN:6206 September 22, 2008

Dynamic Range f(H-field)

(Waveguide R22, f = 1800 MHz)

1.E«Df
=
~ =
1L.E+0S
— 1LE*04
=
1
o
2 1.E+03
:E =
ol
&
E
@ 1 E+02
1. E+01
1.E+040
0.001 0.01 0.1
H [AJm] at 1800 MHz
—— XY B XY oo ——7 == 7 oot
2
.L\"'.
)
=2
= 0
g
u
2
0.001 0.01 01
H [Aim] at 1800 MHz
Uncertainty of Linsarity Assessmaent: £ 0.6% (k=2)
Cerficate No: H3-5208_Sepos Page 8ol @
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TEST 001

H3DVE SN:6206 September 22, 2008

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

1

T

| 34
g @
o B : =
g 0.0 .
N .2 E
g wl

4

| 06

| .08

10

280 8y 0
8a
10 a0 5
b i
0
0
]
W060-040 W-020-020  W-O70-000

B-1 00080 B0 500060
B008-020 B0 20-0 40 Qi 40-080 a0 &5-0.80 W0LED-1,00

Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)
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835 MHz Dipole

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, B004 Zurich, Switsarland

Schweizerischar Kalibrlerdisnsl
Service suisss détalonnags
Sarvirio svirzenc di taratura
Swiss Calibration Servics

Accredited by the Swiss Federsl Ofice of Metrgicgy and Accrediaton Aceroditation No: SCS 108
The Swiss Accraditation Sarvice is one of the signatorias to the EA
Wub al g Tor the gnition of calibration certificates

[CALIBRATION CERTIFICATE _ |

Otyect CDaasVa - SN: 1081

Calibention procedure(s| QA CAL-20.vd4

Calibration procedure for dipoles in air
Calibewtion date: July 12, 2007
Conditon of ine calibrated tem |0 Tolaranca

This calibeation certhcate documands tha traceabifity to national standards, which realizs the physical uniss of moasuremants (1)
&) calmbans have been contucted n the closed laboratory tacility; emdronment iemperature (22 ¢ 3)°C and humidity = 70%,

Calibration Equpment used (MATE ontical for calibraton)

Primary Stangards |o# Cal Date (Calitented by, Certicats No.) Schedsed Calibrason
DAES SN 803 31-Aug-06 (SPEAG, Mo, DAES-B0I_Augla) Cadbration, Aug-07
Probe ERXDVE 3N, I35 I7-Dec-06 (SPEAG, Mo, ER3-2336_DweclE) Cadbration, Dec-d7
Probe HIDW BN EDES 2T-Dec-06 {SPEAG. No. H3-5065-DechE) Caibration, Dec-07

. Seconcary Standards iDs Chasci Dinte (in house) Sohadued Chech
Power meter EPM-24108 [ GBAII1OTER 12-Aug-03 {SPEAG, i house chack Oot-08) In housa check: Od-07
Power sansor HP B481A MY41083312 10-Aurg-03 {SPEAG, in house check Qci-06) In houso chec: Oc-08
Power sensor HP 84814 | MvarpacIs 10-Aug-03 (SPEAG, in house check 0106} In houise check: Ool-08
Metwork Analyzar HP BTS3E US3TAN0585 18-Dei-01 (EPEAG, in howsa chick Oel-06) in houso chec: Oo-07
RF generalor RS SMTO6 SN: 100005 26-Jul-04 [SPEAG, in house chsck Mov-05) in houss chegc Mow-0T

Name Flanction

Cuiibrated by Clatdio Laubler Labantary Technican [
Approvnd by Fin Bomihatt Technical Discior F‘ /j'-’ / ﬁ |
Issued July 1T, 2007

This calibeation certficate shall rat b reproduced excapt in full without witten sppeoval of the tbonatory.
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TEST 001

Calibration Laboratory of
Schmid & FPartner

Enginearing AG
Zeughaussirasse &3, 8004 Zurich, Switzariand

5 Schwaizerinchar Kalibrisrdienst

c Barvice suisse d'étalonnage
Sarvizio svizzend di aratura

S swiss Calibeation Service

Apcredand by the Swiss Fadesal Office of Matmlegy snd Accreditaion Accreditation Na.: SCS 108
The Swiss Accraditation Servica is one of the signatories to the EA
Multitatwral Agreament for the recognilion of calibration certificates

Referances

11 ANSI-CE3.19-2008
American National Standard for Methods of Measurement of Compatibiity batwean VWireless
Communications Devices and Hearing Alds

Methods Applied and Interpretation of Parameters:

s Coordinale System: y-axis i in the direction of the dipole arms. z-axis is from the basis of the antenna
(mounted on the table) towards its feed point betwean the two dipole arme. x-axis i normal to the other
axes, In caincidence wilh slandard {1], the measurement planes (probe sensor center) are selected to be at
a distance of 10 mm above the top edge of the dipole arms

« Measuramenrt Conditions: Furlner detads are available from the hardcopies 81 the end of the certificata, Al
figures stated In he certificate are valid at the frequency indicated. The forward power 1o the dipole
connector is set with a calibrated power meter connecled and monitored with an ausdiary power meter
connected 1o & directional coupler. While the dipole undar 1651 is connected, the forward power s adjusted (o
ihe same laval.

s Antenna Positioning: The dipoée is mounted on a HAC Test Arch phantom using the matching dipole
pasitioner with the arms horizonial and the feeding cable coming from the floor, The measuraments arg
performed in & shielded room with absorbers around the setup to reduce the reflections.

It Is verified before the mounting of the dipale under the Test Arch phanfom, that its arms are pedectly in 3
lirse, It k& instalied on the HAC dipole positioner with its arms paraliel below the dielectric reference wire and
able to move elastically in vertical direction without changing its relative position to the top center of the Test
Arch phantom. The vertical distance to the probe is adjusied afiar dipole mounting with 8 DASY4 Surface
Check job, Bafore the measuremant, the distance between phantom surface and probe tip is verified. The
proper measuremant distance is selected by choosing the malching section of the HAC Test Arch phantam
with the proper device reference point (upper surface of the dipole) and the matching grid reference point (tip
of the probe) considering the prabe sensor offsst. The verlical distance to the probe is essential for the
accuracy.

s Fead Point impedance and Relurn Loss: These parameters are measured using a HP 8753E Vector
Wetwork Analyzer. The impedance is specified al the SMA connecior of the dipole. The influence of
reflections was eliminating by applying the averaging function while moving the dipale in the air, al least
70cm away from any obstacles

s E-fisld distribution. E field is measured in the xy-plans with an isotropic ER3D-field probe with 100 mwW
forward power to the antenna feed paint. In accordance with [1], the scan area is 20mm wide, is length
exceeds the dipole arm length (180 or 80mm). The sensor center is 10 mm (in 2) above the lop of the dipole
arms. Two 30 maxima are available near the end of the dipole arms. Assuming the dipole arms are parfactly
in one ling, the average of these two maxima (in subgrid 2 and subgrid 8) is determined (o compensale for
any non-paralielity 1o the measurement plane as wedl as the sensor displacement. The E-field value stated as
calibration value represents the maximum of the Interpolated 2D-E-field, 10mm above the dipole surface,

= H-figld disfribution; H-field is messured with an isotropic H-field probe with 100mWY forward power to the
antenna feed polnt, in the x-y-plane. The scan area and sensor distance is equivalent to the E-field scan. The
maximum of the field is available at the center (subgrid 5) above the feed paint. The H-field value stated as
calibration vaius reépresents tho maximum of the interpolaled H-field, 10mm above the dipole surface at the
feed paint
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1 Measurement Conditions
DASY system configuration, as far as nol given on page 1
DASY Version DASYd4 V4.7 B53
DASY PP Version SEMCAD V1.8B172
Phantom HAC Test Arch 50 HAC P01 BA, #1002
Distance Dipole Top - Proba Contor 10 mm
Scan resalution dx, dy =5 mm area = 20 = 180 mm
Frequancy 835 MHz = 1 MHz
Forward power at dipole connector 20.0 dBm = 100mW
Input power drift <0.05dB
2 Maximum Field values
H-field 10 mm above dipole surface condition Iinterpolated maximum
Maximum measurad 100 mW farward power 0.447 Alm
Uncerainty for H-feld measurement: 8.2% (k=2)
E-field 10 mm above dipole surface condition Interpolated maximum
Maximum measured above high and 100 mW forward power 161.8 Vim
Maximum measured above low and 100 mwW foreard power 150.7 Vim
Averpged maximum above arm 100 mW forward powes 156.3 Vim
Uncertainty for E-fiedd measuremeant. 12 8% (k=2)
3 Appendix
3.1 Antenna Paramaters
|Froquency | Return Loss [Impedance
800 MHz 16808 { £3.8~]11.9) Ohm
| B35 MHz 25.1 dB { 50.9 + 5.5 ) Ohm |
| 900 MHz 16048 {58.0-13.4 ) Ohm
950 MHz 21,508 {484 +j8.2 ) Ohm
950 MHz 15,8 dB { 55.4 + |16.4 ) Ohm

1.2 Antenna Design and Handling

The calibration dipole has & symmetric geometry with a built-in two stub matching network, which leads 1o the
anhanted bandwidin

The dipole ks built of standard semirigid cosal cable. The internal matching line is open ended. The antenna is
therefore open for DC signals

Do not apply force o dipole arms, as they are lable (o bend. The soldered connections near the fesdpoint may be
damaged. After excessive mechanical siress or overheating, check the impedance characierstics Lo ansure that the
miernal malching natwork is not affected

After long term wse with 40W radiated power, only a slight warming of the dipole near the feedpaint can be
maasured
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3.3 Measurement Shoots

3.3.1 Return Loss and Smith Chart
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3.3.2 DASY4 H-field result

Test Laboratory: SPEAG, Zurich, Switrerland

DUT: HAC-Dipaole 835 MHz; Type: CDEISVI; Serial: 1081

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

Medium: Air
Medium parameters used: o = O mho/m, & = 1: p=1 kg/m’
Phantom section: H Dipole Section

DASY S Configuration:

Probe: HIDVE - SM6065; | Calibrated: 27.12.2006
Sensor-Surface: (Fix Surfice)
Electronles: DAES So903; Calibrated: 31,08, 2004
Phantom: HAC Test Arch 4.6; Type: 5D HAC P01 BA; Serual; 1002
Measurement SW: DASYS, V4.7 Build 53; Postprocessng SW: SEMCAD, V1.8 Build 172

DateTime: 12.07.2007 20:53:12

H Sean - Sensor Center 10mm above CD832 Dipole/Hearing Aid Compatibility Test (41x361x1):
Measurement gnd: dx=53mm, dy=5mm
Maximum value of peak Total field = 0.447 A/m
Probe Modulation Factor = 1.00
Reference Value = 0,473 A/m; Power Dnft =-0.013 4B
Hearing Aid Near-Field Category: M4 (AWF 0 dB)

1.7

0dB = 0447A'm

Cenficats No: CDRISVI-1081_Jull?

Peak H-fickd in A'm

Grid |

Grd2 | Grid 3

0.376|0.385|0.355

Cired 4

Grad S |Grda

0.435(0.447|0.412

Grid 7

Grid 8 | Orid 9

0.387|0.398|0.368
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3.3.3 DASY4 E-Field result
DateTime: 12.07.2007 20:06:23

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: HAC-Dipole 835 MHz; Type: DE3SV3; Serial: 1081

Communication Svstem: CW; Frequency: 835 MHz, Duty Cycle: 1:1
Medium: Air

Medium parasmeters used; o = 0 mho/m, g, = 1; p = 1000 kg/m®
Phantomn section: E Dipole Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY S Configuration:;

Probe: ERADVG - SN2336; ConvFil. 1. 1)k Calibrated: 17.12.2006

Sensor-Surfoce: (Fix Surface)

Elecironics: DAES 5n903; Cnlibewied: 31,08 2006

Phantom: HAC Test Arch 4.6; Type: S HAC POL BA; ;

Messurement SW1 DASY4. V4.7 Build 53 Postprocessing SW: SEMCAD, V1.8 Build 171

E Sean - Sensor Center 10mm above CDE3S Dipole/Hearing Aid Compatibility Test (41x361x1):
Measurement grid: de=5mm, dy=5mm

Moximum value of peak Total field = 161.8 Vim

Probe Modulation Factar = 1.00

Reference Value = 109.9 Vim; Power Drift = -0.042 dB

Hearing Aid Near-Field Category: M2 (AWF 0 dB)

Peak E-field in Vim

Grdl |Gnd2 [Grnd3
149.11150.7] 141.3
Gnd4 |Gnd3 | Grids
80.8 |81.5 |75.2

CGnd 7 |Grid8 | Grd @

160.3|161.8|147.9

L]
— oo
=Rz

-4na

=11

0dB = 161.8V/m
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1880 MHz Dipole

Calibration Laboratory of ot e,

L Schwatzerischer Kalibrisedians!
Schmid & Partner | Sarvice suisse d'dlalonnags
Engineering AG T = Servizio svizzero di taratura
Zoughaussirasse 43, $004 Zurich, Switzerland {cﬁ.\-} Swiss Callbration Service
Accresdibed by the Swisa Federsl Office of Motmiogy and Accreditation Accreditation Ma.. SCS 108

The Swiss Accreditatbon Service is one of the signatories 1o the EA
Multilateral Agreemant for the recognition of calibration certificates

ciant  SGS (Dymstec) Cerntificate No: CD1880V3-1063_Jul0T
[CALIBRATION CERTIFICATE |
S = _
Oibject CD18B0OV3 - SN: 1063
| Catraton procedaraia) A CAL-20.v4
Calibration procedure for dipoles in air
| Calibeation date: July 12, 2007

| Candition of the catbratec e (I TOMrANCE

This calibration certificabe docwments the TIHDE-III“II} i3 AnSonal siandardd. which faslize the phhmical units of messunremens I;SE:I
All cabbrabans have besn conduched in the dosed lasoratory faciity: snvinonment iemperalure (22 = 31°C and humibdity < T0%,

| Calipration Equipmant wsed (METE critice! for calbration)

Primary Standands |Ip# Cal Date {Callbrated by, Certificais Na,) Schaduled Calibrason
DAE4 SH: B3 31-Aug-06 (SPEAG Mo DAES-903 Augha) Calbration, Aug-07
Probe ERIDVE Sh: 2336 27-Dec-08 (SPEAG, Mo ER3-2358 Decld) Calbration, Dec-07

| Pross HIOVE SN BOES 27-Dec-06 (SPEAG, Mo HI-E085-DachE) Casbration, Dec-07
Secondary Standdrdy D Chieck Duite [in housa) _ Scheduled Check
Powar mplor EPM-241688 GB43310788 12-40g-03 {SPEAG, in houss chack Oot-DE) -ﬂ-n:_'-llz chadk: Oa-0T
Power gensor HP 84314 K 10E3a12 10-Aug-03 (SPEAG, in house check Oc-06) n housa check: Ool-08
Powar sensar HP 54314 MY 41083315 10-Aug-03 (SPEAG, in house chock Cot-08) in house chack: Od-D8
Natwork Anpyzer HP BTS3E LISITIO05E5 18-0ct-01 (SPEAG, in houss check Oci-06) n house check: Ool-0T

| RF gonorator RS SMTDE ShE 100005 26-Jul-04 (SPEAG, In house chock MNowv-05) In house chisc: Mow-0T

Mame Funetion Signaturs

Cailibeateet by Caucdio Laubler Labaratory Tochnician |

Apgroved by Fin Bomihca Tectuead Ditnctar E_ﬁmé‘if |

lssund: Juty 17, 2007
This calibration camficate shall not be reproduced sxtept in full withou! wiitien approval of the labaratary
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Calibration Laboratory of Schweizarischer Kalibriardianst
Schmid & Partner Sarvice sutses dialonnags
Enginearing AG Sarvizic svizzero di taratura
Zoughsussirases 43, 8004 Zurich, Switzerland Swins Calibration Service
Acoredited by the Swiss Feceral Offica of Mairciogy and Accredilation accreditation No.: SCS 108

Tha Swiss Accreditation Sarvice |s ona of tha signatories fo the EA
Multilateral Agreamant for the recognition of calibration cortificates

References

[1] ANSI-CB3 19-2006
American Mational Standard for Methods of Measuremeant of Compatibility batween Wireless
Communications Devices and Haaring Aids

Mathods Applied and Interpretation of Paramaters:
s Coordinafe Sysfem; y-axis is in the direction of the dipols arms. z-axis is from the basis of the antenna
{mounted on the table) lowards its feed point between the two dipole 8rms. x-gxis is normal to the olher
axes. In coincidence with standard [1], the measurement planes (probe sensor canter) are selecled o
be al a distance of 10 mm above the top edge of the dipole arms

¢ Measurement Conditiong: Further details are available from the hardeopies at the end of the cerificate.
All figures stated in the certificats are valid at tha frequency indicated, The forward power 1o the dipole
connector s 581 with a calibrated power meter connected and maniored with an auxiliary power malar
connacted to a directional coupler. While the dipole under test is connected, the forward power is
adjusted o the sama level

s Antenna Positioning: The dipole s mounted on a HAC Tes! Arch phamtom using the malching dipole
pasitioner with the arms horzontal and the feeding cable coming from the floar. The measurements are
performed In & shiglded room with absorbers around the setup to reduce the reflections.

It is verified bafore the mounting of the dipole under the Test Arch phantom, that its arms are perfecily in
aline. It Is installed on the HAC dipole positioner with ite arms parallel below the dislectric referance
wire and able ta move elastically in vertical direction without changing its redative position to the top
canter of the Test Arch phamtom. The vertical distance to the probe is adjusted after dipole maunting
with @ DASY4 Surface Check job. Before the measurement. the distance between phaniom surface and
probe lip |s verified. The proper measurement disiance is selected by choosing the matching section of
the HAC Test Arch phantom with the proper device reference point (upper surface of the dipole) and the
matching grid reference paint (tip of the probe) considaring the probe sensor offsel. The vertical
distance o the probe s essential for the accuracy.

*  Feed Point impedance and Reiurn Loss: Thesa parameiers are measured using 8 HP 8753E Vector
Network Analyrer. The impedance is specified at the SMA connecior of the dipefe, The infiuence of
reflections was eliminating by applying the averaging function while moving the dipals in the air, at least
T0cm mway from any obstacles

#« E-field distribution; E field is measured in the x-y-plane with an sotropsc ER3D-Nield probe with 100 mW
forward power to the antenna feed paint. In accordance with [1]. the scan area is 20mm wide, its length
exceeds the dipole arm lengih (180 ar 80mm). The sensor canter is 10 mm (in 2) above the top of the
dipale arms. Two 30 maxima are available near the end of the dipole arms. Assuming tha dipole arms
are perfectly in one ling, the average of these two maxima (in subgrid 2 and subgrid 8) is determined to
compangate for any non-parallality to the measurament plane a& wall as the sensor displacement. The
E-fiedd value stated as calibration value represents the maximum of the interpolated 30-E-fiald, 10mm
above the dipole surface.

s H-figk! distribution: H-field is measurad with an isotropic H-field probe with 100mW forward power to the
antenna feed poind, in the x-y-plane. The scan area-and sensor distance is equivalent to the E-feld
scan. The maximum of the fisld s available at the center (subgrid 5) above the feed point, The H-fiald
value stated as calibration value represents the maximum of the interpolated H-field, 10mm above the
dipole surface at the feed point.
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1 Measurement Conditions
DASY system configuration, as far as not given on page 1

DASY Version DASYa V4.7 B53

DASY PP Version SEMCAD V18 B172
Phantom HAC Test Arch S0 HAC P01 BA, #1002
Distance Dipole Top - Probe Canter 10 mm

Scan resolution dx, dy =5 mm area = 20 x 80 mm
Frequency 1880 MHz = 1 MHz

Forward power ai dipole connector 20.0 dBm = 100mW

Input power drift <D.05dB

2 Maximum Field values

H-fisld 10 mm above dipole surface candition Interpolated maximum
Maximum measured 100 mW forward power 0.453 Alm
Uncartainty for H-field measurement: 8 2% (k=2)

E-field 10 mm above dipole surface candition Interpolated maximum
Maximum measurad above high end 100 mwW farward porwer 1361 Vim
Maximum measured above low end 100 mW forward power 1288 Vim
Averaged maximum above anm 100 mW forward power 133.0 Vim

Uncertainty for E-field measurament: 12.8% (k=2)
3 Appendix

3.1 Antenna Parameters

Fraquency Return Loss | Impedance !
|1710 MHz [223dB [{518+76)Ohm_
1880 MHz '22.1dB |{49.5+ 7.8 ) Ohm !
1800 MHz 22108 (52.2+7.7) Ohm -
71950 MHz 31608 (527 +0.5) Ohm
2000 MHz 720 5 0B (41.8+2.8) Ohm

3.2 Amtenna Design and Handling

The calibration dipole has a symmetric geomelry with a buili-in two siub maiching netwark, which leads io the
anhanced bandwidth

The dipole is built of standard semirigic cosxial cable, The intemal matching line is open ended. The antenna (s
tharafore opan for DC signals

Do not apply force 1o dipode arms, a8 they ane liabie to bend, The soldered conneclions near the feedpoint may
be damaged. After excessive mechanical siress or overheating. check the impedance characlenstics to ensure
that tha inlefnal matching natwork is not affected,

Afier long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint can be
maasurad
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1.3 Maeasurement Sheets

3.3.1 Return Loss and Smith Chart
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3.3.2 DASY4 H-Field Result

Test Labormmtory: SPEAG, Zurich, Switzerland

DUT: HAC Dipole 1880 MHz: Type: CIDIBR0V; Serial: 1063

Communication System: CW; Frequency: 1880 MHz: Duty Cycle: 101

Sledium: Adrr

Medium parameters used: ¢ = O mha'm. g, = 1 p | kgim®

Phamom section: H Dipale Section

DASY 4 Configuration

Probe: HADVE - SN606S; ; Calibraied: 27,13 2006
Sensor-Surfsce: (Fix Surface)
Electronics: DAES Sa03; Calibruted: 31.08 2006

Phantom: HAC Test Arch 4.6; Type: 5D HAC PO1 BA; Serial: 1002
Measuremnent SW: DASY4, V4.7 Build 35; Postprocesang SW: SEMCAD, VILE Build 172

Diate/ Teme: 10.07.2007 17:19:44

H Scan - Sensor Center 10mm above CIIER0V3 Dipole/Hearing Aid Compatibility Test (41x181x1):

Measurement grid: de=5mm. dy=5mm

Maximum value of peak Totnl field = 0,453 A'm
Probe Modulation Factor = .00

Reference Value = 0478 A'm; Power Dnift = 0,000 4B
Hearing Ald Near-Fleld Category: M2 (AWF 0 dB)

Peak H-figld in A'm

Grdl |Grd2 | Grad 3
0.391|0.426|0.413
Ond4 |GndSd | Gnd6
0421|0453 0,440
Grid7 |Grid4 | Grnd @
0.382|0.405]0.392
dis
= 009
||
2.8 !
4.0
B804
1.9 .
148

0 dB=0453A'm
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3.3.3 DASY4 E-Field Result
Date Tume: 12.07.2007 14:55:17

T'est Laborntory: SPEAG, Zurich, Switserland
DUT: HAC Dipole 1880 Mz Tyvpe: CDISS0VE; Serial: 1063

Communication System: CW; Frequency: 1880 MHz: Dty Cyele: 111
Mediam: Adr

Medium parameters used: o = O mho'm. & = 15 p = (000 kg'm'
Phantom section: E Dipole Section

DASY4 Configuration

Probe: ERADVE - 8%2336; ConvFi L, 1, 11 Caltbraed: 2712 2006

Sensor-Surface: {Fix Surfode)

Flectronics: DAES Sai3: Calibrated: 31 08 2006

Phantom: HAC Tea Arch 4.6; Type: SD HAC P01 BA: Serial: 1002

54, V4.7 Build 53, Postprocessing SW: SEMCAD, V1.8 Baild 172

Measurement SW Iy

E Scan - Sensor Center 10mm above CD1880Y3 Dipole/Hearing Aid Compatibility Test (41x181x1}):
Measurement grid: dx=3$mm. dy=5mm

Maxinmum value of peak Total field = 1361 Vim

Probe Modulation Factor = 1.00

Reference Value = 151.5 Vim; Power Drift = 0,032 dB

Hearing Ald Near-Field Category: M2 (AWTF 0 dB)

Peak E-field in Vim

Grid ] |Grid2 |Grid3
126.1|129.8]|126.7

Gridd |Gnds |Gnde
85.7 |87.3 [83.7
Grd? |Grid® |Gridd
133.01136.1{127.7

db
= 0000

=140

T.40

NdB = 136.1%/m
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DAE Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zpughsussirasse 43, BODd Tusich, Switsariand

§  Schweizerischer Kafibrierdiarst
Service suisse o'#alonnage
Servizlo svizreno dil taratiera

S  Swiss Calibration Service

Accructod by the Swiss Accradnation Serece (SAS) Azereditation No.: SCS 108
The Swiss Accreditation Service s one of the signatories 1o the EA
Mullilateral Agrosment lor ihe recognition of calibration cortificates

cient 5G5S (Dymstec) Cortificate No: DAE3-56T_Sep08
|CALIBRATION CERTIFICATE
Oyect DAES - 5D 000 DO3 AA - SN: 56T
Calibration procedune|s| QA CAL-DB.v12
Calibration procedure for the data acquisition electronics (DAE)

Caibeatan dnte Seplember 24, 2008

Condibon of ine cabrmina e I Tolerance

Tris callbration cetficale documents The imceablify 10 nabonal standards, which reaiss the physicsl units of measurements (S1)
| The misasuremants and e whcermmbies with confidence probatdity ane grven on The folicwing pages and ane pat of the cenificals

Al ealibrabions Rave Sesn conduciad in the Sosed Eborsiony focilty: amdrorment temperatune (22 1 3)°C and humidity < TO%.

| Caliration Ecuapmnnd cidd (METE crifical for calbeata)

Prirnany Siardards | oe Cal Date (Certificate Mo ) Scratulad Catibrabon
Fluiie Frocess Caibrsor Type TOZ | SM: G25603 04-0ce-0T (Mo; BAET) Oet-L8
Kaitnlay Multimater Typa 2001 S3E 0R103TE 030307 (Ma: S4685) Det-08
Seconanry Standams | o Crasti Dt (im howsa) Schaculed Chock
Calbrajor Box 1.1 SE UMS 008 AR 1004 08-Jun-08 [in howse chack) I iy ohchs Jurn-08
HNome Function Signatune
Catirated by: Dominiqus Steften Tachrician J "'L‘ﬁf
H Mt

Approved by Fin Baoerrht RALD Diracior 'Fv ¢

vy Dum

Isausnd: Seplember 24, 2008
Thin calibration cerifficats shal not be neprodused excepd in bl without wiion approvad of the abomsony |
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TEST 001

Calibration Laboratory of PR

s
Schmid & Partnar ﬁ;
Engineering AG e
Zoughsusstrasss 43, 1004 Zutich, Swizsrand Ml TN

Accredisd by thi Swiss Accmdiiabon Serdce (SAS)
The Swiss Accrad@tation Soervice is one of the signatories to the EA
Musitilatoral Agreament for the recognition of calibration cerdificates

Glossary

5 Sehwelzerscher Kalibrisrdianal

c Service suinss délslonnsgs
Servizio svizzern di taratura

S  Swiss Callbration Service

Acersaitstion No.: SCS 108

DAE

data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot

coordinate system.

Methods Applied and Interpretation of Parameters
s DC Volfage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

s Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

« The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

DC Voltage Measurement Linearify: Verfication of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offsel voltage is included in this
measurement

Common mode sensitivity: Influence of a positive or negative commean mode vollage on
the differential measurement.

Channel separation; Influence of a voltage on the neighbor channels not subject to an
input voltage.

AD Converter Values with inputs shorted. Values on the internal AD converter
corrasponding to zéro inpul voltage

Input Offset Measurernent: Qutput voltage and statistical results over a large number of
zero voltage measureaments.

input Offset Current; Typical value for information; Maximum channel input offset
current, not considering the inpul resistance,

Input resistance: DAE input resistance at the connector, during internal auto-zeroing
and during measurament.

Low Battery Alarm Vailtage: Typical value for information. Below this voltage, a battery
alarm signal Is generated.

Power consumplion; Typlcal value for information, Supply currents in various operating
modes,
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DC Voltage Measurement
AJD - Converter Resolution nomenal
High Ranga iLSB = 8. 1uv full range = -100...+300 mV/
Low Range 1L5E = BinV full anga = -1 =3Imy
DASY measuremant paramaters: Aulo Zero Time: 3 sec; Measuring lima: 3 $6C
Calibration Factors X Y F
High Range 404 676 2 0,1% (k=2) | 404,415 = 0.1% (k=2) | 404,505z 0.1% (k=2)
Low Range 3.05088 + 0,7% (k=2) | 395032 = 0.7% (k=2) | 395189 +0.7% (k=2
Connector Angle

| Connector Angla 1o be usad in DASY system

B5*+1°
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Appendix
1. DC Voltage Linearity
High Range Input (W) Reading (uV) Error (%)
Channel X + Input 200000 200000.4 0.00
Channel X + Input 20000 20004 42 002
Channel X - Impat 20000 -19698.95 0.00
Channal ¥ + Input 200000 200000 0.00
Channel ¥ + Input 20000 20003.82 002
Channal ¥ - Input 20000 20001 .54 0.0
Channel Z + Input 200000 2000002 G.00
Channel Z + Inpaut 20000 20001.02 oo
Channel Z = Input 20000 2000177 001
Low Range Input (uv) Reading (uV) Error (%)
Chanmel X + Input 2000 2000.1 0,00
Channal X + lnput 200 200,08 D04
Channal X - Input 200 -200.46 023
Channal ¥ + lnput 2000 20001 D00
Channel ¥ + Input 200 159044 0.28
Channel ¥ « It 200 20067 0.33
Channel Z * Input 2000 19009 o.o0
Channel Z + Input 200 198,53 .53
Channal 2 - Input 200 -201.m 0.50
2. Common mode sensitivity
DASY measursmant paramelers: Auto Zero Time: 3 sec: Measuring time: 3 sac
Cammaon mode High Range Low Range
Input Voltage (mVv) Average Reading (uV) Avarage Reading (V)
Channel X 200 445 aor
- 200 -1.87 =312
Channel ¥ 200 0E3 07s
200 «1.46 -2.02
Channel Z 200 571 524
- 200 882 -T.33
3, Channel separation
DASY measuremant parsmeters; Aulo Zarg Time: 3 sec; Measunng time: 3 sec
Input Voltage (mV] | Channel X (uV) | Channel ¥ [V} Channol Z (u¥)
Chanmel X 200 1.58 0.A7
Channel ¥ 200 088 2.06
Channel Z 200 2B 0.26
Cadificale No: DAEI-5OT_Sepll Paged of 5
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4, AD-Converter Values with inputs shorted
DASY measuremen] paramaters: Auto Fero Time: 3 sec, Measunng lime: 3 sec

High Range (L58) Low Range (LS8)
Channel X 18354 16104
Channal ¥ 16145 17163
Channel £ 15912 15586

5. Input Offset Measurament
DASY maeasurement parameters: Auto Zero Time: 3 sec; Measunng time: 3 sec

Input 1002
Average (uV) min. Offaet (1V) | max. Offset (uV) Bt !:I:‘:';Ilhﬂ
Channel X -0.av 118 0.eg .42
Channel ¥ -0.59 -1.54 0.25 031
Channal 2 | -0.62 163 0.02 0,32
6. Input Offset Current
Nominal Input circultry offsel cument on all channels: <2514
7. Input Resistance
Zoroing (MOhm) Measuring (MChm)
Channal X 0.200m 201.2
Channel ¥ 0.2001 200.7
| Channel £ 0.2001 164 3

8. Low Battery Alarm Voltage |verfied during pre tesi)
| Typical values Alarm Level (VDC)
Supply {+ Vec) «T.0
Supply (- Vec) -T.6

9, Power Consumption (verifiss dusing pre teaf)

Typical values Switched off (mA) | Stand by (mA) Tranamitting (mA)

Supply (+ Vec) +0.0 & .14

Supply (- Vec) =0.01 B ]
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