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1. INTRODUCTION

On July 10, 2003, the Federal Communications Commission (FCC) adopted new rules requiring wireless
manufacturers and service providers to provide digital wireless phones that are compatible with hearing aids.
The FCC has modified the exemption for wireless phones under the Hearing Aid Compatibility Act of 1998
(HAC Act) in WT Docket 01-309 RM-8658" to extend the benefits of wireless telecommunications to
individuals with hearing disabilities. These benefits encompass business, social and emergency
communications, which increase the value of the wireless network for everyone. An estimated more than
10% of the population in the United States show signs of hearing impairment and of that fraction, almost 80%
use hearing aids. Approximately 500 million people worldwide suffer from hearing loss.

Compatibility Tests Involved:

The standard calls for wireless communications devices to be measured for:
= RF Electric-field emissions
RF Magnetic-field emissions
T-coil mode, magnetic-signal strength in the audio band
T-coil mode, magnetic-signal frequency response through the audio band
T-coil mode, magnetic-signal and noise articulation index

The hearing aid must be measured for:
= RF immunity in microphone mode
= RF immunity in T-coil mode

In the following tests and results, this report includes the evaluation for a wireless communications device.

Figure 1-1 Hearing Aid in-vitu

' FCC Rule & Order, WT Docket 01-309 RM-8658
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2. TEST SITE LOCATION

2.1 INTRODUCTION

The map at the right shows the location of the PCTEST
LABORATORY in Columbia, Maryland. It is in proximity to
the FCC Laboratory, the Baltimore-Washington
International (BWI) airport, the city of Baltimore and
Washington, DC (See Figure 2).

EALTIOIRD

These measurement tests were conducted at the PCTEST
Engineering Laboratory, Inc. facility in New Concept
Business Park, Guilford Industrial Park, Columbia,
Maryland. The site address is 6660-B Dobbin Road,
Columbia, MD 21045. The test site is one of the highest
points in the Columbia area with an elevation of 390 feet

above mean sea level. The site coordinates are 39° 11°15” s )

N latitude and 76° 49’ 38” W longitude. The facility is 1.5 Figure 2-1

miles North of the FCC laboratory, and the ambient signal Map of the Greater Baltimore and Metropolitan
and ambient signal strength are approximately equal to Washinaton D € area

those of the FCC laboratory. There are no FM or TV transmitters within 15 miles of the site. The detailed
description of the measurement facility was found to be in compliance with the requirements of § 2.948
according to ANSI C63.4 on January 27, 2006 and Industry Canada.

2.2 Test Facility / Accreditations:

Measurements were performed at an independent accredited PCTEST Engineering Lab located in

Columbia, MD 21045, U.S.A.

e PCTEST Lab is accredited to ISO 17025-2005 by the American Association for

% i Laboratory Accreditation (A2LA) in Specific Absorption Rate (SAR) testing,

Hearing-Aid Compatibility (HAC), CTIA Test Plans, and wireless testing for FCC

and Industry Canada Rules.

g e PCTEST Lab is accredited to ISO 17025 by U.S. National Institute of Standards
- and Technology (NIST) under the National Voluntary Laboratory Accreditation
Program (NVLAP Lab code: 100431-0) in EMC, FCC and Telecommunications.

e PCTEST facility is an FCC registered (PCTEST Reg. No. 90864) test facility with
the site description report on file and has met all the requirements specified in
Section 2.948 of the FCC Rules and Industry Canada (IC-2451).

e PCTEST Lab is a recognized U.S. Conformity Assessment Body (CAB) in EMC
and R&TTE (n.b. 0982) under the U.S.-EU Mutual Recognition Agreement
(MRA).

sl e PCTEST TCB is a Telecommunication Certification Body (TCB) accredited to

e et e ISO/IEC Guide 65 by the American National Standards Institute (ANSI) in all

G scopes of FCC Rules and all Industry Canada Standards (RSS).

e PCTEST facility is an IC registered (IC-2451) test laboratory with the site
description on file at Industry Canada.

e PCTEST is a CTIA Authorized Test Laboratory (CATL) for AMPS and CDMA,
and EvDO mobile phones.

e PCTEST is a CTIA Authorized Test Laboratory (CATL) for Over-the-Air (OTA)
Antenna Performance testing for AMPS, CDMA, GSM, GPRS, EGPRS, UMTS
(W-CDMA), CDMA 1xEVDO Data, CDMA 1xRTT Data.

| an
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LG

FCC ID: BEJAX265

Manufacturer: LG Electronics USA
1000 Sylvan Avenue
Englewood Cliffs, NJ 07632
United States

Trade Name: LGE

Model(s): AX265, LX265, UX265, CX265, MT265, BP265, LG265
Serial Number: HAC #73

Tx Frequencies: 824.70 - 848.31 MHz (Cellular CDMA)

1851.25 - 1908.75 MHz (PCS CDMA)

Antenna Configurations: Internal Antenna

Maximum Conducted

Power (EMC/SAR): 24.61 dBm (CDMA), 24.59 dBm (PCS)
Maximum Conducted

Power (HAC): 24.61 dBm (CDMA), 24.59 dBm (PCS)

HAC Test Configurations:  CDMA, 1013, 384, 777, BT Off
PCS, 25, 600, 1175, BT Off

FCC Classification: Licensed Transmitter Held to Ear (PCE)
EUT Type: Cellular/PCS CDMA Phone with Bluetooth

See Key Features list for more detailed information.
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4
l. RF EMISSIONS

. ANSI/IEEE C63.19 PERFORMANCE CATEGORIES

The ANSI Standard presents 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.

Category

Telephone RF Parameters

E-field emissions

H-field emissions

Near field Category Ccw Ccw
dB(V/m) dB(A/m)

| f < 960 MHz |
| M1 | 56t061+0.5xAWF |  56t010.6+05XAWF |
| M2 | 511056+05xAWF |  06t056+05xAWF |
| M3 | 461051+05xAWF |  —441006+05xAWF |
| M4 I <46 +0.5 x AWF | <—4.4+0.5 x AWF |
| f> 960 MHz |
| M1 | 461051+05xAWF |  —441006+05xAWF |
| M2 | 411046+05xAWF |  -9.41t0—4.4 +05X AWF |
| M3 | 36t041+05xAWF | —14.410-9.4+0.5x AWF |
| M4 | <36+ 0.5 x AWF | <—14.4 + 0.5 x AWF |

Table 4-1

Hearing aid and WD near-field categories as defined in

ANSI C63.19-2007

Il. ARTICULATION WEIGHTING FACTOR (AWF)

Articulation
Standard Technology Weighing Factor
| TUTAPU3GPP |  UMTS (WCDMA) || 0 |
| TIAEIA/S-2000 || CDMA I 0 |
| iDEN" | TDMA (22and 11 Hz) | 0 |
| JSTD-007 |  GSM(217THz) | 5 |

Articulation Weighting Factors

Table 4-2
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5. SYSTEM SPECIFICATIONS

ER3DV6 E-Field Probe Description

Construction: One dipole parallel, two dipoles normal to probe axis
Built-in shielding against static charges
Calibration: In air from 100 MHz to 3.0 GHz
(absolute accuracy £6.0%, k=2)
Frequency: 100 MHz to > 6 GHz;
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) i Figure 5-1
Dynamic Range 2 V/m to > 1000 V/m E-fleldpi:)ebee-space

(M3 or better device readings fall well below diode
compression point)
Linearity: +0.2dB
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

H3DV6 H-Field Probe Description
Construction: Three concentric loop sensors with 3.8 mm loop diameters

Resistively loaded detector diodes for linear response
Built-in shielding against static charges

Frequency: 200 MHz to 3 GHz (absolute accuracy * 6.0%, k=2);
Output linearized
Directivity: + 0.25 dB (spherical isotropy error)
Dynamic Range: 10 mA/mto 2 A/mat1 GHz ;
(M3 or better device readings fall well below diode Figure 5-2
compression point) H-Field Free-space
Dimensions: Overall length: 330 mm (Tip: 40 mm) Probe

Tip diameter: 6 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 3 mm

E-Field <10% at 3 GHz (for plane wave)
Interference:

Probe Tip Description

HAC field measurements take place in the close near field with high gradients. Increasing the measuring
distance from the source will generally decrease the measured field values (in case of the validation dipole
approx. 10% per mm).

Magnetic field sensors are measuring the integral of the H-field across their sensor area surrounded by the
loop. They are calibrated in a precise, homogeneous field. When measuring a gradient field, the result will be
very close to the field in the center of the loop which is equivalent to the value of a homogeneous field
equivalent to the center value. But it will be different from the field at the border of the loop.
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Consequently, two sensors with different loop diameters - both calibrated ideally - would give different results
when measuring from the edge of the probe sensor elements. The behavior for electrically small E-field
sensors is equivalent.

The magnetic field loops of the H3D probes are concentric, with the center 3mm from the tip for H3DV6.
Their radius is 1.9mm.

The electric field probes have a more irregular internal geometry because it is physically not possible to have
the 3 orthogonal sensors situated with the same center. The effect of the different sensor centers is
accounted for in the HAC uncertainty budget ("sensor displacement"). Their geometric center is at 2.5mm
from the tip, and the element ends are 1.1mm closer to the tip.

Connector Plan

ER3D ET3D/ES3D/EX3D
/& %\
[ o+
| |
"u

\

N4

(seen from back) (seen from front)

The antistatic shielding inside the probe is connected to the probe connector case.

Instrumentation Chain

Equation 1
Conversion of Connector Voltage u; to E-Field E;

E = /\' ui+ (uf« CF)(DCP)
/ Norm; «ConvF

whereby

Er electric field in Vim

[ voltage of channel i at the connector in uV
Normi sensitivity of channel i in uV/(W/m)*

ConvF: enhancement factor in liquid {ConvF=1 for Air)
DCF: diode compression point in pV

CF signal crest factor (peak powerfaverage power)

Conditions of Calibration

Relas for Offset
Tlezcurerasnt
(0.3 W Thes v ¥ oy

100k

) — . oy,

! * -

— ' e .

—_— S Inferendal Arop lifisr

100k i = - Bz Current ¢ 100 £45
= ] v .
o <
2 2

Please note:
* alower input impedance of the amplifier will result in different sensitivity factors Norm;, and DCP
* larger bias currents will cause higher offset
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Probe Response to Frequency

The E-field sensors have inherently a very flat frequency response. They are calibrated with a number of
frequencies resulting in a common calibration factor, with the frequency behavior documented in the

calibration certificate (See also below).
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide R22)

=
B

g

Froguency response (normalized)
[ :

2

05— | —————

s | ‘ .- -
a 500 1000 1500 2000 2500 3000
fMHz)

—xy —+-TEM  mR2
—z  —TEM  -m-R®
Uncertainty of Frequancy Response of E-fleld: £ 6.3% (k=2)

Figure 5-3 E-Field Probe Frequency Response

H-field sensors have a frequency dependent sensitivity which is evaluated for a series of frequencies also

visible in the probe calibration certificate. The calibration factors result from a fitting algorithm. The proper

conversion is calculated by the DASY4 software depending on the frequency setting in the procedure. See
below for H-field frequency response:

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

—--TEM  -B-R2 |

I L—z ——TEM R |

Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)

Figure 5-4 H-Field Probe Frequency Response
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Conversion to Peak

Peak is defined as Peak Envelope Power. All raw measurements from the HAC measurement system are

RMS values. The DASY4 system incorporates the crest factor of the signal in the computation of the RMS

values (See Equation 1). Although the software also has capability to estimate the peak field by applying a
square root of crest factor value to the readings, the probe modulation factor was applied manually instead
per C63.19 in the measurement tables in this report. The equation to convert the raw measurements in the
data tables are:

Peak Field = 20-log (Raw - PMF)
Where:

Peak Field = Peak field (in dBV/m or dBA/m)
Raw = Raw field measurement from the measurement system (in V/m or A/m).
PMF = Probe Modulation Factor (in linear units).

SPEAG Robotic System

E-field and H-field measurements are performed using the DASY4 automated dosimetric assessment
system. The DASY4 is made by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland and
consists of high precision robotics system (Staubli), robot controller, Pentium 4 computer, near-field
probe, probe alignment sensor, and the HAC phantom. The robot is a six-axis industrial robot performing
precise movements to position the probe to the location (points) of maximum electromagnetic field
(EMF).

Figure 5-5
SPEAG Robotic System

System Hardware

A cell controller system contains the power supply, robot controller, teach pendant (Joystick), and a
remote control used to drive the robot motors. The PC consists of the Gateway Pentium 4 2.53 GHz
computer with Windows XP system and RF Measurement Software DASY4 v4.5 (with HAC Extension),
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 that 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.
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System Electronics

The DAE consists of a highly sensitive electrometer-grade preamplifier with auto-zeroing, a channel and
gain-switching multiplexer, a fast 16 bit AD-converter and a command decoder and control logic unit.
Transmission to the PC-card is accomplished through an optical downlink for data and status information
and an optical uplink for commands and clock lines. The mechanical probe mounting device includes two
different sensor systems for frontal and sidewise probe contacts. They are also used for mechanical
surface detection and probe collision detection. The robot uses its own controller with a built in VME-bus

computer.

Figure 5-6

SPEAG Robotic System Diagram

DASY4 Instrumentation Chain

The first step of the evaluation is a linearization of the filtered input signal to account for the
compression characteristics of the detector diode. The compensation depends on the input signal,
the diode type and the DC-transmission factor from the diode to the evaluation electronics. If the
exciting field is pulsed, the crest factor of the signal must be known to correctly compensate for peak
power. The formula for each channel can be given as:

with

U
cf
depy

V,=U,4+U2. of
Y odep;

= compensated signal of channel 1

= crest factor of exciting field

(
= imput signal of channel 1 (
(
(

= diode compression point

1=X¥, Z:I

1= Z:I
DASY parameter)
DASY parameter)
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From the compensated input signals the primary field data for each channel can be evaluated:

. / V;
E — heldprobeb H .E‘: = ‘\I'I m
2
H — fieldprobes : H;, = Vf‘[_ @0 F ufl'; +anf

with 1 = compensated signal of channel i (i==x v 2)

Norm; = sensor sensitivity of channel 1 (1==xw 2)

It.',"'t-",-"(".-"f.-“rn:l2 for E-field Probes

C'onvF = sensitivity enhancement in solution

g = sensor sensitivity factors for H-field probes

f = carrier frequency [GHz]

E; = electric field strength of channel 1 in V/m

H; = magnetic field strength of channel 1 in A/m

The RSS value of the field components gives the total field strength (Hermitian magnitude]:

E2 4+ E%4 E?

E:ot = \.'

The primary field data are used to caleulate the derived field units.
The measurement/integration time per point, as specified by the system manufacturer is >500 ms.

The signal response time is evaluated as the time required by the system to reach 90% of the
expected final value after an on/off switch of the power source with an integration time of 500 ms and
a probe response time of <5 ms. In the current implementation, DASY4 waits longer than 100 ms
after having reached the grid point before starting a measurement, i.e., the response time uncertainty
is negligible.

If the device under test does not emit a CW signal, the integration time applied to measure the
electric field at a specific point may introduce additional uncertainties due to the discretization.
The tolerances for the different systems had the worst-case of 2.6%.
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6. TEST PROCEDURE

. RF EMISSIONS

+ Confirm proper

instrumentation

+ Position WD
Configure WD Tx
Operation

Per Section 4.3.1.2.2 (1-3)

operation of probes and

!

+ Initialize field probe a
take first reading
+ Scan Area

Per Section 4.3.1.2.2 (4-6)

nd

I

Identify exclusion area a
maximum reading for

A'm

then identify and record

remaining area in V/m or

Per Section 4.3.1.2.2 (7-9)

Rescan for E or H-Field.

nd
as needed

Per Section 4.3.1.2.2 (11)

E

+

-
-.____.-"" H"\-\.H
- T

- . o
_~" BothE & H Field S~ No

<. Scanned?
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-
-
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-
[
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.
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gure 6-1

WD Near-Field Emissions Flow Chart

HAC (RF EMISSIONS) TEST REPORT

@.c

Reviewed by:
Quality Manager

FCC ID: BEJAX265 \PETEST
HAC Filename: Test Dates:
0901020008.BEJ January 9 - 10, 2009

EUT Type:
Cellular/PCS CDMA Phone with Bluetooth

Page 13 of 73

© 2009 PCTEST Engineering Laboratory, Inc.

REV 7.2
07/22/08



Test Setup

ScemxSem

Test — 4

Distance
Refe "
Plane
\Cenler Line h{e:mr{
Plane
. Figure 6-3
Figure 6-2 HAC Phantom

E/H-Field Emissions Test Setup Diagram (See Test
Photographs for actual WD scan grid overlay)
RF Emissions Test 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.

3. 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.

4. 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.

5. A surface calibration was performed before each setup change to ensure repeatable spacing and
proper maintenance of the measurement plane using the HAC Phantom.

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

7. Measurements at 2mm or 5mm increments in the 5 x 5 cm region were performed at a distance 15
mm from the center point of the probe measurement element to the WD. 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.

8. The system performed a drift evaluation by measuring the field at the reference location.

9. Steps 1-8 were done for both the E and H-Field measurements.
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7. SYSTEM CHECK

. System Check Parameters

The input signal was an un-modulated continuous wave. The following points were taken into consideration
in performing this check:

*  Average Input Power P = 100mW RMS (20dBm RMS) after adjustment for return loss

*  The test fixture must meet the 2 wavelength separation criterion

+  The proper measurement of the 1 cm probe to dipole separation, which is measured from top surface of
the dipole to the calibration reference point of the sensor, defined by the probe manufacturer is shown in
the following diagram:

E-field probe
Housing

Center point of ‘

the probe
P 1cm

elements l
Top surface of dipole

Dipole
arm Center of dipole

Figure 7-1
Separation Distance from Dipole to Field Probe

RF power was recorded using both an average reading meter and a peak reading meter. Readings of the
probe are provided by the measurement system.

To assure proper operation of the near-field measurement probe the input power to the dipole shall be
commensurate with the full rated output power of the wireless device (e.g. - for a cellular phone wireless
device the average peak antenna input power will be on the order of 100mW (i.e. - 20dBm) RMS after
adjustment for any mismatch.

Il. Validation Procedure

A dipole antenna meeting the requirements given in C63.19 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.

Measurement of CW
Using the near-field measurement system, scan the antenna over the radiating dipole and record the greatest

field reading observed. Due to the nature of E-fields about free-space dipoles, the two E-field peaks
measured over the dipole are averaged to compensate for non-parallelity of the setup (
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see manufacturer method on dipole calibration certificates, page 2). Field strength measurements shall be

made only when the probe is stationary.

RF power was recorded using both an average and a peak power reading meter.

Output Power Meter

Directiond Coupl
Sod %Anpnﬁq reo ¢ /'

Generator “

Power Meter
Reference

Figure 7-2
Setup for Desired Output Power to Dipole

Output Power Meter

Power Meter
Reference

Figure 7-3
Setup to Dipole

Sgd Diretiond Coupler
Genertor Anrplifier T —

Using this setup configuration, the signal generator was adjusted for the desired output power (100mW) at a
specified frequency. The reference power from the coupled port of the directional coupler is recorded. Next,
the output cable is connected to the reference dipole, as shown in Figure 7-3.

The input signal level was adjusted until the reference power from the coupled port of the directional coupler
was the same as previously recorded, to compensate for the impedance mismatch between the output cable
and the reference dipole. To assure proper operation of the near-field measurement probe the input power to
the reference dipole was verified to the full rated output power of the wireless device. The dipole was secured
in a holder in a manner to meet the 20 dB reflection. The near-field measurement probe was positioned over
the dipole. The antenna was scanned over the appropriate sized area to cover the dipole from end to end.
SPEAG uses 2D interpolation algorithms between the measured points. Please see below two dimensional
plots showing that the interpolated values interpolate smoothly between 5mm steps for a free-space RF

dipole:

(e fi
B e g T, 52, 20

. L
om oo om oW oo o

Figure 7-4
2-D Raw Data from scan along dipole axis

H (v i)
Sl g XA

'

Figure 7-6
2-D Raw Data from scan along transverse axis

; /,:-‘—“H
.u/
CI ..-F:i;‘gl].r'e..r7:- i

2-D Interpolated points from scan along dipole axis

Interpolated H (wy. )
Shor Ay X

Ofee 0oz G0 0o ofok Ao oo 06 ofe 0w 0w

Figure 7-7

2-D Interpolated points from scan along transverse axis
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lll. System Check Results

Validation Results

Frequency Input E-field Ta_rget %
(MHz) Power Result Field Deviation
(dBm) (V/Im) (VIm)
835 20.0 168.0 164.7 2.0%
1880 20.0 131.8 136.3 -3.3%
Frequency Input H-field Ta.rget o
(MHz) Power Result Field Deviation
(dBm) (A/m) (A/m)
835 20.0 0.446 0.448 -0.4%
1880 20.0 0.441 0.463 -4.7%

Electric Field Magnetic Fisld
Proke Proke

1 cmtotop edge of
+ dipole element

Dipale
RF e RF Arnplifier —‘ Dual Directional Coupler
Signal Generator R P
RF
Power Meter
Figure 7-8
System Check Setup
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8. 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.

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.

The modulation factors obtained were applied to readings taken of the actual wireless device, in order to
obtain an accurate peak field reading using the formula:

Peak = 20 - log (Raw - PMF)

This method correlates well with the modulation using the DUT in the alternative substitution method. See

below for correlation of signal:
Aghari Freg/Channel Aot Freq/Channel
— -

ChFreq .99 Gz Trig oo | Canter Freq Ch Frag | Loo Gz Trig Fres

Center Freq|
]

Signal Track
" at

Sy I T k|
Channel Power Pawer Spectral Density ||, Channel Power Power Spectral Dengity ||, ~'"* T45E

24.48 dBn /2.0008 MHz -3853 dinHz [oooromd 24.45 dBn /2.0000 HHz -38.56 dBn/Hz [[To ]
Los [t Log Lin|

Figure 8-1 Figure 8-2
Signal Generator Modulated Signal Wireless Device Modulated Signal

z FCTEST @ Le Reviewed by:

Quality Manager

FCC ID: BEJAX265 HAC (RF EMISSIONS) TEST REPORT

HAC Filename: Test Dates: EUT Type:
0901020008.BEJ January 9 - 10, 2009 Cellular/PCS CDMA Phone with Bluetooth

© 2009 PCTEST Engineering Laboratory, Inc. REV 7.2
07/22/08

Page 18 of 73




Modulation Factors:

Modulation Factors

; ) E-Field H-Field
f (MHz) Protocol E-Field H-Field 1\ dutation | Modulation
(V/m) (A/m)
Factor Factor
835 AM 193.30 0.5751 1.425 1.307
835 CDMA* 295.40 0.9029 0.933 0.833
835 cw 275.50 0.7517
1880 AM 145.50 0.5966 1.452 1.220
1880 CDMA* 212.00 1.0890 0.996 0.668
1880 cw 211.20 0.7278
. E-Field
f(MHz) | Protocol | EF®9 | modulation
(Vim)
Factor
1880 |cpma/so3|  e6.28 3.018
1880 cw 200.00
Figure 8-3

FCC 3G Note: “CDMA*” represents worst-case mode, while “CDMA/SO3” represents RC1/SO3 mode.

CW and Modulated Signal Zero-Span plots:
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Figure 8-4 Zero-Span Plots
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9. FCC 3G MEASUREMENTS

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:

l. Handset Capabilities™:

*See Device Capabilities attachment for applicable device modes and powers.

Wireless

Base Station Simulator |« RF Connector——» .
Device

Figure 9-1
Power Measurement Setup

Il. Worst-Case Probe Location Measurements

Below are RC/SO mode investigation results of the device at the worst-case (maximum) field point location.
The worst-case RC/SO was used for HAC testing.

Table 9-1
Handset 3G mode variation on RF Emissions
Conducted Excl
. Time Avg. Peak Field FCC Limit FCC
Mode Channel Backlight RC/SO |Scan Center| Battery Pov(v:é :-,t) BS Field (V/m) (dBV/m) (dBVim) |MARGIN (dB) RESULT Bloik: per|
PCS 1175 off SO3/RC1 | Acoustic | Standard 24.59 22.76 36.7 41.0 M3 none
PCS 1175 off SO3/RC3 | Acoustic | Standard 24.59 59.89 35.5 41.0 M4 none
PCS 1175 off SO3/RC4 | Acoustic | Standard 24.59 59.14 354 41.0 M4 none
PCS 1175 off SO55/RC3 | Acoustic | Standard 24.59 56.15 35.0 41.0 M4 none
PCS 1175 off SO55/RC1 | Acoustic | Standard 24.59 55.72 34.9 41.0 M4 none
PCS 1175 off SO2/RC1 | Acoustic | Standard 24.59 57.49 35.2 41.0 M4 none
PCS 1175 off SO2/RC3 | Acoustic | Standard 24.59 57.46 35.2 41.0 M4 none
PCS 1175 off SO9/RC2 | Acoustic | Standard 24.59 56.91 35.1 41.0 M4 none
PCS 1175 off SO9/RC5 | Acoustic | Standard 24.59 58.16 35.3 41.0 M4 none
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. VERALL MEASUREMENT SUMMARY

BEJAX265
AX265, LX265, UX265, CX265, MT265, BP265, LG265
HAC #73

. E-FIELD EMISSIONS:

Table 10-1
HAC Data Summary for E-field
Conducted Excl
. Time Avg. Peak Field FCC Limit FCC
Mode Channel Backlight RC/SO [Scan Center| Battery Pov(vdeé :'t) BS Field (V/m) (dBVIm) (dBVIim) |MARGIN (dB) RESULT Bloik: per
E-field Emissions

CDMA 1013 off SO3/RC3 | Acoustic | Standard 24.48 71.29 36.5 51.0 M4 none
CDMA 384 off SO3/RC3 | Acoustic | Standard 24.61 64.83 35.6 51.0 M4 none
CDMA 777 off SO3/RC3 | Acoustic | Standard 24.26 68.91 36.2 51.0 M4 none
PCS 25 off SO3/RC3 | Acoustic | Standard 24.34 64.45 36.2 41.0 M3 none
PCS 600 off SO3/RC3 | Acoustic | Standard 24.38 66.51 36.4 41.0 M3 none
PCS 1175 off SO3/RC3 | Acoustic | Standard 24.59 71.98 371 41.0 M3 none
PCS 1175 on SO3/RC3 | Acoustic | Standard 24.59 69.83 36.8 41.0 M3 none

Figure 10-1
Sample E-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)

Note: Worst-case measurement evaluated for worst-case 1/8 rate gating condition in RC1/SO3; Mute=Yes
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BEJAX265
AX265, LX265, UX265, CX265, MT265, BP265, LG265
HAC #73

Il. H-FIELD EMISSIONS:

Table 10-2
HAC Data Summary for H-field

Conducted . ) _ Excl

Mode Channel | Backlight RC/SO [Scan Center| Battery Pov(vdeé ':t) BS :i::(i‘llr?{) P(edaBkAFI:;d F((;(B::;:;t MARZ(I::: ) o Blot;k: per
H-field Emissions

CDMA 1013 off SO3/RC3 | Acoustic | Standard 24 48 0.1787 -16.5 0.6 M4 none
CDMA 384 off SO3/RC3 | Acoustic | Standard 24.61 0.1816 -16.4 0.6 M4 none
CDMA 777 off SO3/RC3 | Acoustic | Standard 24.26 0.1861 -16.2 0.6 M4 none
PCS 25 off SO3/RC3 | Acoustic | Standard 24.34 0.1759 -18.6 -9.4 M4 none
PCS 600 off SO3/RC3 | Acoustic | Standard 24.38 0.1940 -17.7 -9.4 M4 none
PCS 1175 off SO3/RC3 | Acoustic | Standard 24,59 0.2106 -17.0 -9.4 M4 none

Figure 10-2
Sample H-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)
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BEJAX265
AX265, LX265, UX265, CX265, MT265, BP265, LG265
HAC #73

lll. Worst-case Configuration Evaluation

Table 10-3
Peak Reading 360° Probe Rotation at Azimuth axis
Conducted
: Time Avg. | PeakField | FCC Limit FCC
Mode Channel Backlight RC/SO |Scan Center| Battery Pov(v:é :11) BS Field (V/m) (dBV/m) (dBV/im) |MARGIN (dB) RESULT
Probe Rotation at Worst-case
Pcs | 1175 off | SO3IRC3 | Acoustic | Standard |  24.59 71.83 37.1 41.0 M3
E(roll)
68.2 V/m £0.47 dB;
140
130—
120+
110+
100—
90+
80
= E HWMWM
60—
50—
40—
30+
20+
10+
0 F | | | | | | L1 | | | | | L1 1 | | 11 | L1 | | 11 |
0 50 100 150 200 250 300 350
Deg
Figure 10-3
Worst-Case Probe Rotation about Azimuth axis
* Note: Location of probe rotation is shown in Figure 10-1 or Figure 10-2
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11. EQUIPMENT LIST

Manufacturer Model Description Cal Date | Cal Interval | Cal Due | Serial Number
Agilent 8648D (9kHz-4GHz) Signal Generator 10/11/2007] Biennial 10/11/2009] 3613A00315
Agilent E4407B ESA Spectrum Analyzer 3/13/2008 Annual 3/13/2009 | US39210313
Agilent E4432B ESG-D Series Signal Generator 8/18/2008 Annual 8/18/2009 | US40053896
Agilent E5515C Wireless Communications Test Set 6/8/2007 Biennial 6/8/2009 | GB46110872
Agilent E5515C Wireless Communications Test Set 6/8/2007 Biennial 6/8/2009 | GB46310798
Agilent E5515C Wireless Communications Test Set | 9/10/2008 Biennial 9/10/2010 | GB41450275

Rohde & Schwarz | CMU200 Base Station Simulator 5/29/2008 Annual 5/29/2009 | 836371/0079
Rohde & Schwarz | CMU200 Base Station Simulator 7/23/2008 Annual 7/23/2009 109892
Rohde & Schwarz NRVD Dual Channel Power Meter 8/20/2008 Biennial 8/20/2010 101695
Rohde & Schwarz NRVS Single Channel Power Meter 7/3/2007 Biennial 7/3/2009 | 835360/0079
Rohde & Schwarz | NRV-Z32 Peak Power Sensor (100uW-2W) 12/5/2008 Biennial 12/5/2010 100155
Rohde & Schwarz | NRV-Z33 Peak Power Sensor (1mW-20W) 12/5/2008 Biennial 12/5/2010 100004
Rohde & Schwarz | NRV-Z53 Power Sensor 7/3/2007 Biennial 7/3/2009 | 846076/0007
SPEAG CD1880V3 Freespace 1880 MHz Dipole 1/16/2007 Biennial 1/16/2009 1002
SPEAG CD1880V3 Freespace 1880 MHz Dipole 3/11/2008 Biennial 3/11/2010 1064
SPEAG CD2450V3 Freespace 2450 MHz Dipole 7/17/2008 Biennial 7/17/2010 1062
SPEAG CD835V3 Freespace 835 MHz Dipole 7/16/2008 Biennial 7/16/2010 1082
SPEAG CD835V3 Freespace 835 MHz Dipole 1/16/2007 Biennial 1/16/2009 1003
SPEAG DAE3 Dasy Data Acquisition Electronics | 10/17/2008]  Annual 10/17/2009 455
SPEAG DAE4 Dasy Data Acquisition Electronics 6/26/2008 Annual 6/26/2009 704
SPEAG DAE4 Dasy Data Acquisition Electronics 8/25/2008 Annual 8/25/2009 665
SPEAG DAE4 Dasy Data Acquisition Electronics 1/30/2008 Annual 1/30/2009 649
SPEAG ER3DV6 Freespace E-field Probe 7/17/2008 Annual 7/17/2009 2353
SPEAG ER3DV6 Freespace E-field Probe 10/15/2008] Annual 10/15/2009 2335
SPEAG ER3DV6 Freespace E-field Probe 1/28/2008 Annual 1/28/2009 2332
SPEAG H3DV6 Freespace H-field Probe 7/17/2008 Annual 7/17/2009 6207
SPEAG H3DV6 Freespace H-field Probe 10/15/2008] Annual 10/15/2009 6170
SPEAG H3DV6 Freespace H-field Probe 1/28/2008 Annual 1/28/2009 6180
SPEAG CD700V3 Freespace 700MHz Dipole 7/17/2008 Biennial 7/17/2010 1003
SPEAG DAE4 Dasy Data Acquisition Electronics 7/30/2008 Annual 7/30/2009 859
SPEAG ER3DV6 Freespace E-field Probe 9/5/2008 Annual 9/5/2009 2447
SPEAG H3DV6 Freespace H-field Probe 9/5/2008 Annual 9/5/2009 6276
Table 11-1
Equipment List
*Calibration traceable to the National Institute of Standards and Technology (NIST).
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12. MEASUREMENT UNCERTAINTY

Wireless Communications Device Near-Field Measurement
Uncertainty Estimation
Uncertainty Component ?daé? Data Type |Prob. Dist.|] Divisor |Ci(E)]Ci(H)] Unc. (dB) | Notes/Comments
Measurement System
RF System Reflections 0.50 Tolerance N 1.00 1 1 0.50 Refl. <-20 dB
Field Probe Calibration 0.21 Tolerance N 1.00 1 1 0.21
Field Probe Isotropy 0.01 Tolerance N 1.00 1 1 0.01
Field Probe Frequency Response 0.135 Tolerance N 1.00 1 1 0.14
Field Probe Linearity 0.013 Tolerance N 1.00 1 1 0.01
Probe Modulation Factor 0.270 Accuracy R 1.73 1 1 0.16
Boundary Effects 0.105 Accuracy R 1.73 1 1 0.06 [*
Probe Positioning Accuracy 0.20 Accuracy R 1.73 1 0.670 0.12 *
Probe Positioner 0.050 Accuracy R 1.73 1 0.670 0.03 *
Extrapolation/Interpolation 0.045 Tolerance R 1.73 1 1 0.03 *
Resolution to 2mm error 0.210 Tolerance N 1.00 1 1 0.21
System Detection Limit 0.05 Tolerance R 1.73 1 1 0.03 *
Readout Electronics 0.015 Tolerance N 1.00 1 1 0.02 *
Integration Time 0.11 Tolerance R 1.73 1 1 0.06 *
Response Time 0.033 Tolerance R 1.73 1 1 0.02 *
Phantom Thickness 0.10 Tolerance R 1.73 1 1 0.06 *
System Repeatability (Field x 2=power) 0.17 Tolerance N 1.00 1 1 0.17
Test Sample Related
Device Positioning Vertical 0.2 Tolerance R 1.73 1 1 0.12 *
Device Positioning Lateral 0.045 Tolerance R 1.73 1 1 0.03 *
Device Holder and Phantom 0.1 Tolerance R 1.73 1 1 0.06 *
Power Drift 0.21 Tolerance R 1.73 1 1 0.12
Combined Standard Uncertainty (k=1) 0.66 16.5%
Expanded Uncertainty [95% confidence] (k=2) 1.33 32.3%
Expanded Uncertainty [95% confidence] on Field 0.66 16.2%
Table 12-1

Uncertainty Estimation Table

Notes:

1. Test equipments are calibrated according to techniques outlined in NIS81, NIS3003 and NIST Tech Note 1297. All
equipments have traceability according to NIST. Measurement Uncertainties are defined in further detail in NIS 81 and
NIST Tech Note 1297 and UKAS M3003.

2. * Uncertainty specifications from Schmidt & Partner Engineering AG (not site specific)

Measurement uncertainty reflects the quality and accuracy of a measured result as compared to the true value. Such
statements are generally required when stating results of measurements so that it is clear to the intended audience that
the results may differ when reproduced by different facilities. Measurement results vary due to the measurement
uncertainty of the instrumentation, measurement technique, and test engineer. Most uncertainties are calculated using
the tolerances of the instrumentation used in the measurement, the measurement setup variability, and the technique
used in performing the test. While not generally included, the variability of the equipment under test also figures into the
overall measurement uncertainty. Another component of the overall uncertainty is based on the variability of repeated
measurements (so-called Type A uncertainty). This may mean that the Hearing Aid immunity tests may have to be
repeated by taking down the test setup and resetting it up so that there are a statistically significant number of repeat
measurements to identify the measurement uncertainty. By combining the repeat measurement results with that of the
instrumentation chain using the technique contained in NIS 81 and NIS 3003, the overall measurement uncertainty was
estimated.

: Reviewed by:
FCC ID: BEJAX265 PCTEST HAC (RF EMISSIONS) TEST REPORT @.c oviewad by
o Quality Manager
HAC Fil : Test Dates: EUT Type:
ilename est Dates ype . Page 25 0f 73
0901020008 BEJ January 9 - 10, 2009 Cellular/PCS CDMA Phone with Bluetooth
© 2009 PCTEST Engineering Laboratory, Inc. REV 7.2

07/22/08



13. TEST DATA

See following Attached Pages for Test Data.
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Date: 1/5/2009

_}\(PGTES T

PCTEST Hearing-Aid Compatibility Facility

DUT: CD835V3 - SN1082

Type: CDB35V3A
Seral: 1082

Measurement Standard: DASY4 (High Precision Assessment)
DASY4 Configuration:

® Probe: ER3DV6 - SN2335; Calibrated: 10152008
* Zensor-Surface: Omm (Fix Surface)

* Flecronics: DAES SnEB5; Calibrated: 8252008
Phantom: HAC, Type: SD HAC P01 BA,

® Measurement S DASYS, W47 Build 71;

835MHz, 100mW/20dBm/Hearing Aid Compatibility Test (41x361x1):

Measurement grid: dx=5mm, dy=5mm
Probe Modulation Factor = 1.00
Device Reference Point: 0.000, 0.000, 3547 mm
Reference Value = 106.0 Wim; Power Drift = 0.158 dB
Ayerage value of Total (interpolated) = 1680 Vim

dB
0.000
-2.46
-4.92
7.38
-9.84
-12.3
0 dB = 168.2v/m
PCTEST 2009
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Date: 1/2/2008

_}\(PGT'ES T

PCTEST Hearing-Aid Compatibility Facility

DUT: CD1880V3 - SN1064

Type CD1830W3
Serial. 1064

Measurement Standard: DASY4 (High Precision Assessment)
DASY4 Configuration:

® Probe ER3DVE - SN2335; Calibrated 10452008
* Sensor-Surface: Omm (Fix Surface)

* Flectronics: DAE4 SnBEE; Calibrated: 3252008

® Phantom: HAC, Type: SD HAC P01 BA;

® [Measurement SW: DASYS, W4 7 Build 71;

1880MHz, 100mW/20dBm/Hearing Aid Compatibility Test (41x181x1):

Measurement grid dx=5mm, dy=5mm
Probe Modulation Factor = 1.00
Device Reference Point: 0.000, 0.000, 3547 mm
Reference Value = 153 .9 Vim: Fower Drift = -0.060 dB
Average value of Total (interpolated) = 131.8 Wim

dB
0.000
-1.49
.
-2.98
-4.47
-5.96
-7.45
0 dB = 126.9v/m
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PCTEST Hearing-Aid Compatibility Facility

DUT: CD835V3 - SN1082

Type: CD835V3I
Serial: 1052

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration

® Probe: HI0WE - SNE170; Calibrated: 1045/2008
* Zensor-Surface: Omm (Fix Surface)

* Fledronics: DAES SnBEE; Calibrated: 8252008
* Phantom: HAC, Type: SD HAC P01 BA,

® Measurement SW: DASY4, W47 Buld71;

835MHz, 100mW/20dBm/Hearing Aid Compatibility Test (41x361x1):

Measurement grid: dx=5mm, dy=5mm
Probe Modulation Factor = 1.00
Device Reference Point: 0.000, 0.000, 354.7 mm
Reference Value = 0445 Alm; Power Drift = -0.066 dB
Maximum walue of Total (interpolated) = 0448 Afm

dB
0.000

-4.30
-8.60
-12.9

‘-

-17.2

-21.5

0dB = 0.446A/m

Date: 1/5/2009

PCTEST 2009
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Date: 1/2/2008

_}\(PGT'ES T

PCTEST Hearing-Aid Compatibility Facility

DUT: CD1880V3 - SN1064

Type CD1830W3
Serial. 1064

Measurement Standard: DASY4 (High Precision Assessment)
DASY4 Configuration:

& Probe HIOWE - SNE1T0; Calibrated: 10452008
* Sensor-Surface: Omm (Fix Surface)

* Flectronics: DAE4 SnBEE; Calibrated: 3252008
® Phantom: HAC, Type: SD HAC P01 BA;

® [Measurement SW: DASYS, W4 7 Build 71;

1880MHz, 100mW/20dBm/Hearing Aid Compatibility Test (41x181x1):

Measurement grid dx=5mm, dy=5mm
Probe Modulation Factor = 1.00
Device Reference Point: 0.000, 0.000, 3547 mm
Reference Value = 0439 A/m: Power Drift = 0.049 dE
Maximum value of Total (interpolated) = 0441 Afm

dB
0.000
-3.06 ,4
512
-9.18 ~
122
15.3
0 dB = 0.441A/m
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PCTEST Hearing-Aid Compatibility Facility

DUT: AX265

Type: Cellular/PCS CDMA Phone
Serial HAC 73
Backlight off
Dty Cyvela: 11

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

& Probe ER3DVE - SN2335; Calibrated 104152008
* 3ensor-Surface: (Fix Surface)

* Hedronics: DAEA SnBes; Calibrated: 8252008

® Phantom: HAC; Type: SO HAC PO1 BA;

® Neasurement S DASYY, W4 7 Build 71;

Low.ch CDMA/Hearing Aid Compatibility Test (101x101x1):

Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 66.5 Wim
Frobe Modulation Factor = 0.933
Reference Value = 77.3 Vfm; Power Drift = 0.134 dB

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

Peak E-field in ¥im
Grid 1 |Grid 2 |Grid 3

Date: 1/9/2009

60.6 66.5 |60.6
Grid 4 |Grid 5 |Grid 6
56.5 64.7 |60.5
Grid 7 |Grid 8 |Grid 9
48.3 (524 5141
dB
0.000
-1.36
-2.70
-4.04
5.39
-6.74
0 dB = 66 .5V/m
PCTEST 2009
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PCTEST Hearing-Aid Compatibility Facility

DUT: AX265

Type: Cellular/PCS CDMA Phone
Serial HAC 73
Backlight off
Dty Cyvela: 11

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

& Probe ER3DVE - SN2335; Calibrated 104152008
* 3ensor-Surface: (Fix Surface)

* Hedronics: DAEA SnBes; Calibrated: 8252008

® Phantom: HAC; Type: SO HAC PO1 BA;

® Neasurement S DASYY, W4 7 Build 71;

High.ch/Hearing Aid Compatibility Test (101x101x1):

Measurement grid: dx=3mm, dy=5mm
Maximum value of peak Total field = 71.7 Wim
Frobe Modulation Factor = 0,996
Reference Value = 66.3 Vim; Power Drift = -0.142 dB

Hearing Aid Near-Field Category: M3 (AWF 0 dB)

Peak E-field in ¥im

Grid 1 |Grid 2 |Grid 3

Date: 1/9/2009

70.5 71.7 |59.2
Grid 4 |Grid 5 |Grid
63.2 64.7 55.8
Grid 7 |Grid 8 |Grid 9
34.5 40.0 39.9
dB
0.000
-1.91
-3.82
-5.72
7.63
-9.54
0 dB = 71.7V/m
PCTEST 2009
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PCTEST Hearing-Aid Compatibility Facility

DUT: AX265
Type: Cellular/PCS CDMA Phone
Serial HAC 73
Backlight off
Dty Cyvela: 11

Measurement Standard: DASY4 (High Precision Assessment)
DASY4 Configuration:

& Probe H3DWE - SNE1T0; Calibrated: 10M5/2008
* 3ensor-Surface: (Fix Surface)

* Hedronics: DAEA SnBes; Calibrated: 8252008
® Phantom: HAC; Type: SO HAC PO1 BA;

® Neasurement S DASYY, W4 7 Build 71;

High.ch cdmafHearing Aid Compatibility Test (101x101x1):

Measurement grid: de=3mm, dy=5mm
Maximum wvalue of peak Total field = 0.155 A/m
Frobe Modulation Factor = 0.833
Reference Value = 0.174 A'm; Power Drift = 0.051 dB

Hearing Aid Near-Field Category: MM (AWF 0 dB)
Feak H-field in Afm
Grd 1 Grid 2 |Grid 3
0.155 0.138 |0.106

Grid4 Grid5 |Grid &
0.155 0.142 0113

Grid7 Grid 8 |Grid 9
0.155 0.142 0113

dB
0.000

_1 .?9 ‘

Date: 1/10/2008

_3.53 ‘
-5.38
747
‘n
-8.96
0 dB = 0.155A/m
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PCTEST Hearing-Aid Compatibility Facility
DUT: AX265

Type: CellularPCs COMA Phone
Serial HAC 73
Backiight off
Dty Cvele: 11

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration

® Probe: H3DVE - SNB170; Calibrated: 1045/2008
* Sensor-Surface: (Fix Surace)

* Fledronics: DAE4 SneES; Calibrated: 8252008
Phantorn: HAC; Type: 8D HAC P01 BA;

* Megsurement SW: DASY4S, W4 7 Buld 71;

High.ch/Hearing Aid Compatibility Test (101x101x1):

Measurement grid: dx=5mm, dy=5mm
Maximum walue of peak Total field = 0.141 A/m
Prabe Modulation Factor = 0.668
Reference Value = 0272 A/m; Power Drift = -0.165 dB

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

Peal H-field in A/m

Grid 1 |Grid 2 |Grid 3
0.120 0133 0123

Grid4 |Grid 5 |Grid 6
0.126 0.141 0129

Grid 7 |Grid 8 |Grid 9
0.12210.135 0.122

Date: 1/10/2009

dB
0.000
H
-1.57
_3.1 4 l ‘
-4.72
had ‘n—“
-7.86
0 dB = 0.141A/m
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14. CALIBRATION CERTIFICATES

The following pages include the probe calibration used to evaluate HAC for the DUT.
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Calibration Laboratory of
Schrmid & Partner
Engineering AG

Zaughaus strasse 43, 8004 Zurich, Switzerland

Scrweizarischer Kallbrierdiansi
Servica sUissE d'dlalonnage
Bervizio sulzzore d taratura
Ruwlrs Calibration Serviee

Rgcraditac by the Swiss Accraditation Service [SA5) Accraditation No.: SCS 108
The Swlss Accreditation Service |s one of the slgnatories ta the EA
Multilaleral Agreement far Ihe recegnition of callbration certiflcates

Objacl

| Calibration proceduseds)

GallbrEinn datas

Conditian of the caiibrsted ilem

I his calibration certificats touamets the Faceabilty b natinat stancards . whizh resiize e physical units of neasuramsnls (55
Tha rmassursmets and he Lncertsiniss with senfirinnen prohahilly ae givan on the fllowing pages ant are oart of e certificsba

Al calibratans fave keen canducie i Ihe chead laboratars faciity, ¢wirormen temasraae 22+ 3°C and humidity < 0%

Calinratign Equiprmenl used (MATE Gelisa for salbraton)

Primzry Stan L 0 ~ .. ... &l Cate{C Scheoulee T r :
Mo moter Edd 18k GRH 2EIET4 i Apr-0E (Mo, 2 Awr-08 H
Fowes sertor E4d |28, YA T40527T A-Apr-0E (Mo, 217-0075C) fpr 09

: Powe senear EA4134 e 4dEnET 1-ApEUE (Na, 237-N0758) Ajar-0n

+ Rsicrense 342 Alanualer Sl 5000 Ry 1-Juldd {he. 217 -00EGS) al
Relar;nes 20 5B Atlenuater Sul REORA (20R] A1-Miar-J4 Mo, 21700757 A0

- Huluerence 30 GR Atksnuater | S 1-Jui 38 [Me, 217 (RIE8S] Jul0g

" Ralerence Probe ERING : SH 2 1-0c-08 {Hi. ER3-F328_Taliy D=3
J8ES LB T £-Der-07 (Mo, AEL-783_DendT) JeCE

Cneck Dats (0 hovsal

ndary Standargs -
Guncratar HE Bad2c . Ugag4zu01ion 4-Aug-84 {in oy leck Qe-07)
salwors alyzer HP 87536 . LiE37 350585 18-Caat-01 {in hougo check Qol-07)

Mamuz
Calbrated By

SRAVED by

;5 calizroion ceri wll not b reproduced xeept i full wilhuul witiur appe cal of tha laberatory.

Cerificate Mo: ERI-2335_OcilB Pace 1cf9
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Calibration Labaratory of
Schmid & Partner

Engineering AS
Zeughausstrasse 43, B304 Zurich, Switzerlard

G Sohweizesischer Kalitsrisrtlenst
Seivlce suless d'élafonnage
Sarvlzio svizzem di tarztua

5 gwiss Calibration Sarice

Brereried by the Swiss Accredilation Servie (S5 Accreditation No: SCS 108
The Swiss Accredifatien Service is one of the lgnatarics fo the EA
Multilateral Agreement for the recogniilon of calibration certliflcates

Glossary:

NORM:y,2 sensitivity in free space

DCP diode compression point

Polarization ¢ o rotation around probe axis

Polarization & % votation around an axis hat is in the plane normal to probs axis (at

measurement center), i.e., % = { is normal 1o probe axis

Conreclor Angle  information wsed in DASY system to align probe senser X to the robat

cocrcinate system

Caiibration is Performed According to the Foilowing Standards:
aj |EEE Std 1309-2008, * I[EEE Standard for calibration of electromagnefic fisld sensors and

probes, excluding antennas, from 9 kHz to 40 GHz", Decenber 2005.

Methods Applied and Interpretation of Parameters:

L3

Ceriflcata Mo: £33-2333 Grted Page 2 af 9

NORMrx.y.z: Assessed for E-figld polarization 8 = U for XY sensors and # = 90 for 7 sensor
<800 MHz in TEM-cell; f = <800 MHz: R22 waveguide).

INORM(x,y,« = NORM:x.y.Z * frequency_rasponse {see Frequency Responss Chartl.

DCPx,y,z; DCP are numerical linsarization parameters assessed based on the data of
power sweep (no Lhcertainty required). DGP does not depenc on frequency.

Sphesical isolropy {30 deviation from isofrcpy): in a locally homogeneaus field realized
using an ope’ waveguide seiup.

Sensor Offset The sensor cffset carresponds to the offset of vinual measurement cerder
from the probe tip {on probe axis). No folerance raguirec.

Connector Angle: The angle is assessed using the information ganec by determining the
NORMx (no uncertainty required).
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ER3DVE SN:2335

Cctober 15, 2008

Probe ER3DV6

SN:2335

Manufaciured:

May 31, 2006

l.ast calibrated: November 20, 2007

Recalibrated:

Octoher 15, 2008

Calibrated for DASY Systems

{Mote: nen-comaatibio with DASYZ systemn! )

Carificate Mo; ER3-2335_OctDs

Page 3of 9

FCC ID: BEJAX265

N PCTEST

HAC (RF EMISSIONS) TEST REPORT

@.c

Reviewed by:
Quality Manager
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0901020008.BEJ
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ER3DVE SN:2335

October 15, 2008

DASY - Parameters of Probe: ER3DV6 SN:2335

Sensitivity in Fres Space [u\V/(Vim)’]

MNarmX
Narm®
MarmZ

Frequency Gorrection

X
Y
£

Sensor Offset

X
v
i

Connector Angle

164 £ 101 % (k=2)
1,69 + 10,1 % (k=2)
1.90 £ 10.7 % (k=2)

0.0
0.0
Q.0

(Probe Tip w0 Sensor Centery

2.5 mm
2.5 mm

2.5 mm

79 -°

Diade Compression'q

DCRP X
CRY
DCPZ

96 mv/
94 mv
299 mv

The reported unceriainty of measurement is stated as the standard uncertainty of
Emeasurement multiplied by the coverage factor k=2, which for a normal distributian
jcorresponds to a coverage probability of approximately 25%.

* nurorica | brecerica ion patannel wzetail st nequinad

Carlficats Mo ERS-2335 Dcl0s Fage 4 of &
= . Reviewed by:
FCC ID: BEJAX265 £\PCTEST HAC (RF EMISSIONS) TEST REPORT @.c viewed by
B Quality Manager
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ER3DVE SN:2335 Qctober 15, 2008

Frequency Response of E-Field
(EEMCedl;ifi110 EXX, Waveduide R22)

Freguancy respanss (normabized)

9 &00 1006 1800 2000 23040 3000

f [MHz]
g T ez

L ——TEM  —@-RXZ

Uneertainty of Frequency Response of E-field: * 6.3% (k=2)

Cenificale Moy ERI-2334_ Dc0a Paga Sof &
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ER3DVE SN:2335

Qctober 15, 2008

Receiving Pattern {¢), 9 = 0°

f=600 MHz, TEM ifi110EXX

P f = 2500 MHz, WG R22

Receiving Pattern {9), 9 = 90°

f = 600 MHz, TEM ifi1 1T0EXX

Cerificate Mo ERI-2335_Oet0s

= 2500 MHz, WG R22

Page 3088
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ER3DV6 SN:2335

10

a6 -
06 - -
04 .-

nz

0.0
-0.2
0.4
&
-G8
-1.0

Error [dB}

Error [dB]

October 15, 2008

Receiving Pattern {¢), $ = 0°

L i—e— 30 Mz

- i =100 MHz

| —e— €00 MHz
B H00 MHZ
e PO ML

Uncertainty of Axial Isotropy Assessment: * $1.5% (k=2}

Receiving Pattern {¢), 5 = 90°

B 120

—o—MHz
LB O He
e EOC KHZ ¢
| B~ HRO0 MHz ;¢
| —&— ZECO Mb2 ;

140 240 Rl

Uineerainty of Auxial Isotropy Assessment: & 0.5% {k=2)

Cedificata Mo: ERI-2335 Qcidd Page 7 <f 9
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FCC ID: BEJAX265 APETEST HAC (RF EMISSIONS) TEST REPORT @.c eviewed by
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ER3DVE SN:2335 October 15, 2008

Dynamic Range f(E-field)
(Waveguide R22, f = 1500 MHz)

1.~
TE+DG §

1EHS -

T
H ]
HE
P i
i B i
i g 1.EM03 :
b .
- :
M | H
,E :
H a1 H H
- : . i
1R ;L E
1E+01

—a— X - |- XY cor —— 7 ~F—-Z

Eqrar [OB]

.. - Co
1 10 E [Wim] 104 1007

Uncertainty of Linearity Assessment: £ 0.6% (k=3}

Certificate b ER3-2335 QelllB Fags Bof 9
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ER3DVE SN:2335 Getober 15, 2008

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

Error [dE]

RN L T T e
E0.00-0.20 (e 20-0.4[|_ )

7 T maahE Bosnoon
BI0.60-G.81 ) HU.SF-‘I 30

Uneertainty of Spherigal Isetropy Assessment: & 2.6% (k=2}

Certticate ha: ERY-205E_Qold Page 9 of 2
7z . Revi d by:
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Calibration Laboratory of
Schmid & Partner
Engineeting AG

Zoughauesttases 43, 204 Turlch, Bwltzerizad

Accrdited by he SwWss Accredralon Sevice {GA3)
The Swiss Accredilatlon Service is onz of the signatosies to the EA
Multlaterz| Agresment far 139 recognition of calibration cenif cates

Clliat

Schwalzerischer Kalibriesdlenst
Service su'sse dataionnage
Servizin svizzero di laralura
Swles Callhraticn Service

Objesl

Galhration procad e}

Caklativon date:

Condilicn: &1 the ealibrle *teny

This calibralicr. serificate cocumenls s bssebiiy 1o naonal stardares, which raliee e physcad unis of measuraments (£1),
T mpsslipasr 20l ang thie Ereprzictices with ionfidence probutrliey are given on the Rllowing pages and 2ne pat of the corikoate,

All eal oraticns hawe keen concussbac in Le shesed lakarstsry foiity: envonment lemgeraieg (22 £ 3)°0 a0¢ hu=idily < 70%.

Cal hraticn Sqeiprment used (s UL rticat o calbraticn?

Mz me
i Galbratad Ly: : :

HEproves by

lssuesl Qeleder 16, 200

Thi

alibraion uealiice e sl ol e repruducoed et o il widieut witten spproval of Ihe labeatory

Primany &t 5 o Gl Date © MG . Eehestiuled CGabliation
Fowar maler E41°LE | GR4: 23574 1-Apr-08 (Mo, 217-0080) Apz-T4
Fowe sunsa G120, [T B 1-Apr-00 (Hao. 21700700 Apr-DD
Prwer sRnsor E441 28 . [RCAEELH T 1-Apr-0R (Mo, 217-00788) AREE
R =R TEF] ' Sk 8500 (3} -, ul-0E (M. 2Y7-DURES) Jul-0R
Refrrence &7 dA Abbenizbor , Sh- SE0E6 (2000 Midzr-08 (Ko FAT00TEY) ARG
Refzronce 20 dB Atbenvetor i s 155 DN 1 -ul-38 {Ma. 247-008 58] 108
Rafrrance Proha HIZWGE {eh a3z 1-00G1-08 (W H3-5 82 Oords;: Tt
CAEd [ T 5-Doc A7 Mg, DAEL-TAD DecT) Dec 05
Sowoluy Siondards 1D Sheok Dte {in fuss) e oheduled DRSO e
RF generater HP SE18C UE3E42001 700 4 Ay 39 (i Dolse gleck Q0T In Fause ch De:l-09
Network Analyzer HP BFGIE [EENFHRIER 18-0cL-G1 [in Aoage creck Ont-07) I Paded shack, Ock-Us

Carlficate Mo: H3-6170 0ocs

Page - al g
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Calibration Laboratory of
Schmid & Parlner
Engineaering Al

Zeughausstrassa 473, Bi0d Zurish, Switzerlancd

Senweizerscher Kakibrigrd|cast
Su:vive sulsse d'dtatonnags
Sanvizio svizzen di taratura
Swisy Gallbration Service

Acarsdilos by the Sw es Aacreditation Survice [SAS, accoesitaticn N SG8 108
The Swiss Acsiedilation Service is enc of the signetories to the EA
Multilateral Agrecment far he recagiticn ot caliaraticn certificatgs

Gliossary:

NORMX, v,z sensitivity in free space

DCP dinde compressien painl

Polarizaton i o rotation around probe axis

Poigrization 4 rotation around an axis that is in the plane normal to prebe axis {at

measuternent center), ia., % = 0 is normal to prebe axis

Gonneclor Angle  information used in DASY system to align proke sensor X to the robct

coardinate system

Calibration is Performed According to the Foliowing Standards:
a} EEE $td 1309 2005, ¥ IEEE Standard for calibration of electromagnetic feld sensors and

probes, excluding antennas, from 8 kHz to 40 GHZ", December 2005,

Methods Applied and Interpretation of Parameiers:

Carfificats Mo H3-6170_0ctos

X Y. Z afata? Assessed for E-feld polarization & = 90 for XY sensors and 8=0forZ
senscr (f £ 900 MMz in TEM-cell; f = 1800 MHz: R22 waveguide].

XY, Z(_ataiaZ= X,Y.Z_alalal* fequency_response (see Frequency Response Chart}.

DCPx,y.z: DCP are numerical linearization parameters assessed based on he data of
power swaep {no uncertainty regquited}. CCP does nat depane on frequency.

Spherical isotropy 73D deviation from isotropy): ih 4 locally homogeneous field realized
Ja8ing an open waveguide setup.

Sensor Offset: The sensar oitset corresponds 1o the offset of virtual measurement cenler
from the probe tip {on orobe axis). Mo tolerance required.

Cornector Angle: The angle is assegsead using the information gainad by determining the
X_allalaZ ino ancertainty regdired).
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H3DVE EM:6170

Qctober 15, 2008

Probe H3DVb6

SN:6170

Manufactured:
Last calibrated:

Recalibrated:

May 19, 2005
November 20, 2007
October 15, 2008

Calibrated for DASY Systems

(Mete: no-sampatible with DASYZ syetoml)

Cedificats Mo: H3-5170 Ocrds

Page Jof &
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FCC ID: BEJAX265 Z\PCTEST HAC (RF EMISSIONS) TEST REPORT @.c oviewad by
B Quality Manager
HAC Fil : Test Dates: EUT Type:
ilename est Dates ype . Page 47 of 73
0901020008 BEJ January 9 - 10, 2009 Cellular/PCS CDMA Phone with Bluetooth
REV 7.2

© 2009 PCTEST Engineering Laboratory, Inc.

07/22/08



H3DV6 SN:6170 Qctoher 15, 2008

DASY - Parameters of Probe: H3DV6 SN:6170

Sensitivity in Free Space fA/M / {pv)]

z0 al a2
X 2.534E-03 8.117E-5 T.336E-5 £ 5.1 % (k=2)
Y 2.692E-03 -4.DBBE-5 -1.450E.5 + 5.1 % (k=2)
z 2.0316-03  -1.521E-4  4.T15E-5 + 51 % {k=2)

Dicde Compression’

DCP X 87 mv
DCPY 90 nf
QCP £ 83 m¥
Sensor Offset (Prabe Tip to Sensor Centar)
X 3.0 mm
W 3.0 mm
Fd 3.0 mm
Connector Angle -86 °

The reported uncer‘té-i-r'it'; of measurement is stated as the standard uncertainty of
measuremani multiplied by the coverage factor k=2, which for a normal distribution
corresponds to a coverage probabitity of approximately 95%.

nu meices lnesizakicn parameic s eroortinty ned requirad

Corifigate No: H3-6170 Oct0g
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H3DVE SM:6170

Frequency Response of H-Fieid
fTEM-Ceil:ifi110 EXX, Waveguide R22)

Frequency response {no-malizec}

October 15, 2008

0
!
i 550 1900 600 200} 2500 3005
£ [MHz] :
leTEW e H
et TER —B-R22
Unceriainiy of Frequency Response of E-fiald: £ §.3% {k=2)
Coerlifiuate Mo, H3-8170_0ct0s Mage 5 of 9
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H3DVe SN:B170

QOctober 15, 2003

Receiving Pattern {¢), 3 = 90°

f =600 MHz, TEW ifi110EXX

f = 2500 MHz, WG R22

Receiving Pattern {¢), $ = 0°

f= 600 MHz, TEM ifi110EXX

Cer ficare ha: H3-6170 Oct0d

= 2508 MHz, WG R22

Pags & of &

FCC ID: BEJAX265

N PCTEST

HAC (RF EMISSIONS) TEST REPORT

@.c

Reviewed by:
Quality Manager

HAC Filename:
0901020008.BEJ

Test Dates:
January 9 - 10, 2009

EUT Type:
Cellular/PCS CDMA Phone with Bluetooth

Page 50 of 73

© 2009 PCTEST Engineering Laboratory, Inc.

REV 7.2
07/22/08



H3DVE SN:6170

Error [4B]

Error [dB]

Qctohar 15, 2003

Receiving Pattern (¢), 9 = 90°

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

Receiving Pattern (§), 9 = 0°

38 120

180 240 00

$+C1

Uncertainiy of Axial Isotropy Assessmeni: * 1.5% (k=2)

Cartificate Ma. [3-G170_Cclds

Pages 7 of 9

C e 00 Mez
DB 300 Mbz
=6 75D b
" @ 1500 MHz |
{ —a— 2500 MHz |

g 300 MMz
| GO0 MM
§ g 750 Mk
P 18 M2
- —a 290 Mz
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H3DV6 BM:6170 October 15, 2008

Dynamic Range f(H-fieid)
{Waveguide R22, f=1800 MHz)

1.E+0E . .

CEHIS L.

TE04 -

Sansor Voltage [uV]
P
&

1.E+12
1.2+

TS e e - : - L
£.001 o001 | i
H [Adm] at 1200 RiHz

...@_. ,:ﬁ‘r' - B RY oo ——7 f— & corr

Zrrar dE]
=

)
§ i
061 D1 4[] at 1860 MMz ©
Uncertzinty of Linearity Assessment: £ 0.6% (k=2}
Cerlificabe Mo [HE3-61vD_Doton Page & of §
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Calibration Laboratory of

i
RE I 1,

- \}é’/ 2 Schwelzerischer Kalibrierdianst
. Ea 5
Schmid & Partner iﬁﬁ—_ﬁﬁ Service suisse d'étalonnage
Engineering AG e Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Swilzerland ‘f/,’/;f_*:\\,\-«“ Swiss Calibration Service
LT

Aceredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is ane of the signatories to the EA
Multilaleral Agreement for the recognition of calibration certificates

PC Test

Accreditation No.: SCS 108

Client Cerlificate No: CD835V3-1082_Jul08

|CALIBRATION CERTIFICATE |

Obiject CD835V3 - SN: 1082

| Galibration procedure(s} QA CAL-20.v4

Calibration procedure for dipoles in air

Calibration data:

July 16, 2008

Gondilion of the calibrated iem | [0 Tolerance

This calibrafion certficate documents the traceabilily to national standards, which realize the physical units of measuremants {S1).
All caligrations have been conducted in the closed laboratary facility: environment tfemperature (22 2 3)°0 and humidy < 7%,

Calibraticn Equipment used (METE crlical lor calibration)

Frimary Standards |iD# Cal Date (Certificate Mo.) Schedulad Caliaration
Powier meter EPM-4424 GRATI80704 04-0ct-07 (No. 217-00726) Oct-08

Power sensar HP 4814 LIS37202783 (14-0ct-07 (MNo. 217.00736) Oct-08

Frobe ERZDVE SN: 2336 31-Dec-07 (Mo, CR2-2036_Decd?) Dec-08

Probe HEDVE SN: a06s 31-Dec-07 (Mo, H3-6085_-Decl?) [ec-08

CAE4 SM: 781 2-0ct-07 (No. DAE4-781_Octdv) Oct-08
 Secondary Standards 10 & Check Date [in houss) Schaduled Check
Power meter EPR-447 98 GB42420191 11-May-05 {in houss chack Ocl-07) In house check: COct-08
Powsar sensor HF 84824 USE7205507 11-May-05 {in house check Ocl 07) In howse chock: Oct-08
Povwer sensor HP 8482H JI18A094ED UE-Jan-02 (in houze check Cet-0) In house check: Cat-08
Metwork Analyzer HF 5733E US37390585 1E-Cet-01 {in housa chack Cct-07) In house check: Oct-08
FF gonerator E44338 MY 41310381 2E-Mov-04 {11 house chack Oet-07) In house check: Oct-09

Hame Functon Signpature
Galibrated ky: Claudic Leubler -I,_abm&tnn_r Technician
Approved by: Fin Barmhot Technioal Direolor 7‘ W
i " L
legued: Juy 23, PD0R

This calibration certificate shall not be repreduced excopt in full without written approval of the labaratory.

Certiticate No: CLOB35W.3-1082_Julog Page 1ofG s
i. 1 n
FCC ID: BEJAX265 PCTEST Reviewed by:

HAC (RF EMISSIONS) TEST REPORT @ LG

Quality Manager

HAC Filename: Test Dates:
0901020008.BEJ January 9 - 10, 2009
© 2009 PCTEST Engineering Laboratory, Inc.
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Galibration Laboratory of
Schmid & Partner
Enginearing AG

e
Teughausstrasse 43, 8004 Zurich, Sywitzerland ?4:/7?\?:}\‘
AT

Schweizerischer Kalibrierdienst
Service Higse d Stalennage
Servizio svizzero di taratura
Swiss Calibration Service

LR i)

Accrecfiled Ly the Ywiss Accraditation Service (SAS) Scoreditation Me.. SCS 108
The Swiss Aporedliatlon Sarviee is one of the signatories o the EA
Ifu ltilateral Agreemant for the recognition of catlbration cerdficates

Aeferences

113 ANSI-GE3.19-2005
Americar Mational Standard for Metheds of Measarament of Compatieliily batween Wirstess
Cammunications Devicas and Hearing Alds.

Methods Applied and Interpretation of Parameters:

s Coerdinagte System: y-axis i5 in the direction of the dipols arms. z-axis is trom the basis of fe antenna
{moLnted 2n the tabla) iowseds s fead paint behween e jwa dipola anms. x-axis is narmal io the athar
axes. 0 coincidence with standard 1], the measuremert plancs (probe scnsor contar) are solcoted o be ot
a cislance of 10 mim abows the tof edge of the dipdie arms.

o Messurement Conoifions: Further details are avallalle fom the hardocpizs at the ond of the centificate, All
figures statac in the ceriticate are walid at the frequercy ind cated. [he torward power (o the gipole
connactor is sal with a calibrated power metar eannacted and monitored with an auxiliary powar meter
connectad to o dircctional cauglar. Whlo the disolo endae teesl g connectsd, te forward power s adusted to
e same level,

e Antenna Positioning: The dipole is mounted ona HAG Test Arzh phaniom wasing the matcing dipole
pasitionsr with the arms Forizontal and the teeding cable coming froem the floor, The measurements are
performed n a shielded raom with absorbers around the setup to reduce tre reflectians,

It ks verifiod befoere ihe mounting of the dipale under the Test Arch phantarn, that ts anms are perfectly in a
fine. [ s nslalled on the HAG dipols positicner wilh s arns parallel befow the dietectric reference wire and
able to move clastically in vertical direction w thout changing itz relative pasition to the top center of the Test
Arch phantom. The vertcal distance to tha probe is adjusted after dipole mounting with a 2434 Surface
Check job. Before the maasurement, the distance batwean phantam sarace and proba lip iz varified. Tha
proper measurenient distance is selected by choosing the matching section of the HAG Test Arch phatom
with the proper device reterence point (upper surface of the dipoie] and te matching grid reference pomt (p
af tha probr) considering the probe sensor offset. The verical distance to the probe is essential for the
ACCUrACY.

s Feed Pont lmpodancs and Return Loss: These parameters are messured using a HF 8733E Vecior
Metwork Analyzer. The impedance is speciied at the SMA connector of the dipole. The inlffusnce of
reflectizng was eleninating by applying tha averageg Tunction while mowving tha dipcle ir the air, atbsast
T0nm away from any chstacles.

o - field distriburion: E field s measured in t1g x-y-plane with an isotropic ERZD-field probe with 100 mWy
forward power to the antenna leed point. In accordance with [1], the scan area is 20mm widz, its length
euceeds ths dipole arm leagth (180 or S0mem). The sansor cenet is 10 mm (in 2) above the top of the dipole
arms. Pwe 30 maxama are available near the eno of the dipole arms, Assuming the dipele atms are perfectly
in ohe line, the average of these two maxima (i subgrid £ and subgrid 81 is dedermingd 1o compensale for
ary non-parallelity to the measuremen: plane as well as the sensor displacement., Tha E-fie d value stated
as calibralion value regmesents the maximum of the irterpolated 30-E-field, 10mm above the dipole surfaca,

v H-feld distitution: H-fiefd is measurad with anisotropic H-Tield grobe with 100mW forward power ta the
antenna -eed poind, in the x=y-plans, The scan area and senser distance is aqu valent ko the E-figld scan.
The maximum of the field is ava lable at the center (subgrid 5) above the feed pont. The Hleld vale stated
ag calibration valle represents the maximurm of the interpolated H-field, 10mm above the dipole surface at
the fead Jcind,

Cerlficate Ma: CREINNVI-T0E2 _JuIgE Fage 2 of 6
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t Weasurement Congitions

DASY system comfiguration, as far as not given 01 page 1.

DASY Wersion

DASY4 ) V4.7 BT1

[ DASY PP versian

SEMCAD ' V1.8 Big4

Phantom

HAC Test Arch

© SDHAC PO1BA, #1070 ¢
; Distance Dipele Top - Probe 10 mm
: Center

Scan resolution

dx, oy =5 mm arza = 20 x 180 mrr

Frequency 835 MHz = 1 MHz
B _ O U
orward power at dipole 203 dBm = 130mW
cu”"eclor PR— e ———
Input power drift = 00548
2 Maximum Field values
H-field 10 mm above dipols surface canditicn interpeiated maximum

Maxinum measu ed
Uncertainty for H-field measurement: § 2% (k=2

100 my #orward.r_.b"\;rer

0.448 Afm

E-fisld 10 v above di;':_c’:'lﬂe;“surfaoe cenditicn I ‘‘‘‘‘ Interpoiated maximum
Meirmiam ﬁ;;nstJred above high end- 100 FnW farward power 1706 Wmnwm o
taxim.am measured above Io\;;r-é“r;éi 100 mW forward power N 158.7 Vim _

i Averaged r:‘dlaxl-*r;-um ahoys arm 100 ra.'.1‘n.u'.'.dp1“t_nrwar{$ oW o 164.7 Vi ’

Uricertainty for E-fied rcasurEment 12 8% (k=2}
3 Appendix

3.1 Antenna Parameters

5__Frt_=q"|.'ié__n - _ .

" 60dB

[Return Loss

{ Impedance .
(521+j43}0

(1560159, Ohm__
{434 +5.6) Ohm
KL

3.2 Antenna Design a&nd Handling

The calivration dipole has a symireliic geomealry with a baili-iv lwo si.h matehing neswaork, whish leads o the

enhanzod sandwidth,

The dipole i built of standard semirgid coaxia cable. The inlemal makening line is open ended. The antenna is

tharefare cpan for DG signals.

Do hat apply foree te dipole arrs, ag they ars liabls 1o bene, The soidered connections near the feedpaint may be
damaged. Allar excesslve mechanical siress ar everhealing, check Lhe impedance charactaristcs to ensure that the

internal matching nelwark is rat affected.

After tong e use wilh S0 radiawed power, caly a slight wanring of the dipole nea- the feedpoint can be

measured.

Ceriticais Ne: CDAISVI-1062 Jultg
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3.3 Measurement Sheeis

3.3.1 Return Loss and Smith Chart

16 Jul 2885 16:85:1@

CHI 521 LOG 5 dp/REF -15 d8 _ 2-26.493 dB  B35.088 GED Hz
| . ]
¥ | | |
—p—— 1 1 || CHamerkers
i [ 1:-16.992 dE
s | | | 286604 HHz
| | | Ft-16.012 UB
i | T A0E.088 HHz
+ 1 $:-20.678 dB
! | | 456,969 hHz
fivg | | Sma
16 | | S-16.750 4B
[ | I ] D000 MHI
| ! |
' ; ' |
EAzl 514 41 U F8 252,132 ¢ 433389 82713 pH £35.660 B0 MHz
Del CH2 Markers
11 42,523 ¢
(a1 =11.6843 0
803,060 FHz
255952 ¢
Si5E7a 0
383,060 1Hz
2 953,080 1Hz
b 43.345 [
. 13656 &
96 2,081 Hz
STRRT 337.008 838 MHz . 5TIP 1 335.200 006 MHz
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3.3.2 DASY4 H-field result
Dated Tie: 13072008 134548

Tesl Laboratory: SPEAG Lab 2
DUT: HAC-Dipole 835 MHz; Type: DE3IZV3; Serial: 1082
Communication System: CW; Frequeney: 835 MHe; Duoly Cyeles 101
Medium porameters used: 0 =0 mhodn, g = lip=1 kg.’m‘
Phantom section: RF Scetion
Measurement Standard: DASY4 (High Precision Asscssment)
DASYA Conliguration:

o Probe; HADVG - SNOOGS, Calibrated; 31, 12,2007

o Sensor-Surface: (Fix Swface)

*  Electronica: DAE4 Sn781, Calibrated: 02, 102007

e Phaniom: HAC Test Arch with AMCC, Type: 81D HAC POL BA; Secial: 1070

o Measirzment SWe DASY S, V47T Build 71; Postprocessing SW: SEMCAD, VI8 Build 182

H Scan - measurement distance from the probe sensor center to CDE35 Dipole = 10mm/Heaving Aid Compatibility Test
{d1x3nlxly

Measurement grid: dx=ymm, dy=5mm

Maximum value of peak Total field = 0448 A/m

FPrabe Modulation Factor = .00

Deviee Reterence Pommt: GO0, €000, <430 mm

Referenee Walue = 0.476 Afm; Power Diifl = 0.014 dB

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

Peak [-lield m Afm

Grid | Crid 2 Cridd 3
0.374 0.3%4 0.370
M4 M4 4

Crrid 4 Grd 5 Grid &

0.427 0.8 0.420
M4 M4 N4

Ciried ¥ Cirid 8 Giried
0.384 0.403 0.374
M4 Wid M

ike]
0.000

&

213
0 dB =0 448Am
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3.3.3 DASY4 E-field result

Drate/Tine: 16072008 143838

Test Lahoralory: SPEAG Lab 2

DUT: HAC-Dipole 835 MHz; Type: DB3SV3: Serial: 1082
Communication System: CW; Frequency: 835 MHaz: Duly Cycle: 101
Medium parameters used: @ =0 mho/m, & = 1; p= {00 Icg,-fm"
Phantom section: RF Scelion

Measurement Slandard: DASY 4 (High Precision Assessment)
DASY4 Configurntion:

.

-

E Sean - measurement distance from the probe sensor center to CDE3S Dipole = 10mm/Hearing Aid Compatibility Test

Frobe; ERIDVG - SN2336; ConvF(L, 1, 1) Calibrated: 31.12.2007

Sensor-Sorface: (Fix Surlace)

Elcetronics: DAE4 Sn781; Calibrated: 02102007

Phantom: HAC Test Arch with AMCC; Type: 8D HAC PUI BA; Sevial; 1070
Measurzment SW: DASY4, W47 Build 71: Postprocessing SW: SEMCAD, VIR Build 184

41x361x1):

Measurement grid; di=3mm, dy=5mm

Maximum value ol prak Tolal fiele = 170.6 Vim
Probe Modulalion Uactor = 1 .00

Devize Reference Point: 0,000, 0,000, -6.30 mm
Reference Value = 1124 Vin; Power Tritt = 0,000 dB
Hearing Ajd Near-Field Category: M4 (AWF 0 dB)

Peak E-lield in Vim

Cariel | Ciridd 2 Grid 3
154.4 158.7 154.6
n4 M4 M4

Lirid 4 Girud § Gl &

81.1 §2.8 79.9
vl Tld M4

Grid T Grid § Grid ©
163.7 171016 162.6
M4 M4 M4

EE]
c.ono

244 1

“TEE

0dB =170.6Vim
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughousstrosse 43, 8004 Zurich, Switzerand

Accrodited by the Swiss Accreditation Service [SAS)
Thi Swiss Accreditation Service (5 one of the signatories to the EA
Multilateral Agresmant for the recognition of calibration cerlificates

PC Test

Cliont
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Sy 8
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Schweizerischor Kalibrierdiens!
Service suksse d'éalcnnage
Servizlo svizzero O terafurn
Swiss Calibration Senvice

Acereditation Ne.: SCS 108

Certificate No: CD1880V3-1064_Mar08

CALIBRATION CERTIFICATE

Osject

Lalbaahon procadurais)

Calibration daia:

Condhbon of thd calbratsd Dam

CD1880V3 - SN: 1064

QA CAL-20.v4

Calibration procedure for dipoles in air

March 11, 2008

In Tolerance

Calipeation Spuipmant used (MATE critial fon cablialon)

Cal Dubs (Calibralisd by, Coitifizato Mo )
04-Cct-07 (METAS, Mo, 217-00738)
4-Cct-07 (METAS, Mo, 217-00738)
31-Dec-07 (SPEAG, Mo, SR3.2336_DecdT)
31-Duc-0F (SPEAG, Mo, 38088 _-JecO7)
20c-07 (SPEAG, No. DAE4-T8'_OckdT)

Cluasch Db (in Medwsa )

Primary Stondonds e
Powesr maber EFW-442A GEG B0/ TS
Power sensosr HP BAA1A LS3TeaeTas
Probe ERIOVE SN e
Proioe HADYE SN G065
DAE4 S TEn
Secondary Standamds D« -
Powot meter EPM-44198 GEA2420091
Powat sensor WP BAE2A. JEAT20s50T
Powei gensor HP B4E2H IIBADS0
Bletwark Analyzer HP 8753 JEITINGNS
AF generatar L4336 WY 41300301
Mamie
Cal brabéd by hiki Wageli
Approved by Fin Bamihal

17-May-05 (SPEAG, in house dhack Oct-07)
17-May-05 (BPEAR, in hoasss chisck Qet07)
Of-Jan-02 [SPEAG, ir house check Cet-0T)
18=-0ct-01 [SPEAG, in housa chack Oct-07)
S2Mo-04 (SPEAG, iin htwish chack Oe1-07)

Funcsion
Ladoratary Toechnizian

Tachnical Director

This ealisration cartificale shall not be reprodaced eoepl i full sdthout we fon appeosal of the laboratory.

This calbration carificats documents the traceability |0 nasonal Stancands, wivch oaliza the piysical unils of measurements (51}
All caibrations hava boan corducted nthe clasad laboratory faciily: anvironmant lemparature (22 & 37°C and humidity < 707%.

Schedidod Calbration
108
CQct-06
D035
D08
Ocl-08

Schedulnd Check

I housa check: Nov-08
I hotssa ehock: Nov-08
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Calibration Laboratory of X Schwelzerlscher Kalbrierdlenst

Schmid & Partnar i“‘:__——/?’- Servlsa suissc o'élalonnage
Engineering AC S Servizio pvlzzere dl tratura
Zeughausstrasse 43, BU04 Zurich, Switzerland S I?T\“\\\‘\\S‘ Sidgs Callbratlon Service
Kim
Accredited By the Swiss Accreditation Service (SAS) Accradiation No.: SCS 108

The Swiss Acoreditation Servies is ong of the signatories to the EA
Multilacerai Agreemant for the recognition af cakibration certificates

References

[1] ANSI-C63.19-2006
Arnarican MNational Standard for Mathods of Measusement of Comgatibility betwean Wiralsss
Commurications Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

»  Coordinate Svsiem: y-axis is in the direction of the dipoie arms. z-axis is frem the basis of the anteana
‘mounted con the table) towards its feed point batween t1e two dipole arms. xaxis is normal to the cther
axas. In coincidence with standard [1], the messurement pianes (probs sensor cerfer] ars selected to
ae al g distance of 10 mm shove the 1op edge of the dipcle arms.

v fdeasurement Conditions: Fusther details are avallahlz from the hasdoop es at the end of e verlifivale.
Al figures stated in the certfficate are valid at the frequency indicaied, The fanward pawer to the dipole
sonnecter 5 eat with 4 calibrated power meter connected and monitared with an auxiliary power meter
connected to a directional caupler. While the dipele uncer test is connected, tha forward power is
adjuzted o the sams lawal,

s Antenna Positioning: The dipale ls mounted on a HAC ~ast Arch phanlorm using Lhe malehing dipake
positionet with tha arms horizonta and the feeding cable coming from the flcor,. The maeasurerrenis are
perfermad in a shiclded room wih abgorbers arord the setup to -educe the reflections.

It is verified batore the mounting of the dipole Lndar t1e Test Arch ghantam, that its arms are perfactly
ina line. [tig Instaled on the HAC dipole pasitionzrwith its arms paralie! below the dislectric reference
wie and able to move clastically in vertical direction without changing its relative position to the oo
zenter of the Test Arsh phastom. Tha vertical distance to the arobe is ardjusted affes dipole mounting
with a DASYY Surfacs Check job. Bafore the meaasurerient the distance botwean peantam surface and
probe tip is verified. The proger measurement distznce is selected by choesing the malching sectian of
the HAC Test Arch chantom with the proper device reference point jupper surface of the dipole) and the
mateh g grid refarence paint (tip of the aroba) considerirg tha prabe sensor offset. The vertica!
distance tc the probe is essential for the accuracy.

o feed Point Impedance and Return Loss: These paramctors &fe Maasurad using a P 8753 Vactar
Metwork Analyzer, The Impadarce is spec fied at the SMA connesler of the dipale. The influgace of
re’lectons was eliminating by applving the ave-aging function while mev ng the dipole in the akr, at least
TCoem away from any obstacles,

«  E. figld distribution: E field is measured in the s=y-plane with an isotropic ER3DC-field probe with 700 mw
forward power to the antenna feed point. In acserdance with {11, the sean area is Zdmm wide, its lengih
exceads the gipcle an length {180 or @0mm). The sensor senler is 10 mm (in 2 sbove the top o' the
dipole arms, Two 30 maxima are avaitable rear the end of tha dipale arns, Assuming thz dipole arns
ara perfectly in one line, tie average of these twa maxima {in subgrid 2 and subrid /) is detarmingd to
compensats [or any non-parallality to the measurament plane as wall as the senser displacemoert, The
E4leld valua stated as calibration valuz repraseris e mgsin um of the indepolated 30-E-feld, 10mm
above the dipole surface,

e H-fisld disivibuyion: H-fiald is megsured with an isotropic H-fied probe with 100myW tonvard power to tie
arlanna feed point, in the x-y-plane. The scan ares and sensor diztance is equivalent t the B-fiskd
scan. The maximum of the field is availztle at the center (subgrid 5] sbove the feed peint, The H fisld
value stated g8 calibration vaiue represents the maxirmum of the Interpo ated H-field, 10mm above the
dipole surface at the feed point.
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1. Measurament Conditions

PASY syslem configuration, as faras not givenon aage 1.

DASY Version NASYS V4.7 BB

| DASY PP Version SEMCAD V1.8 B178
Phantom HAC TestArst | SJHAG PO1 BA, #1070
Distance Dipole Top - Probe Center 1€ mra

_gt-;;;hlr"esolution | dx, dy=5mm areg = 20 xvﬂ.;a.mm

Fregusncy 1480 MHz + 1 WMHz
Forward power at dipole connector 20.0 dBrn = $00mwW
Input power drift =005 dB )
2. Maximum Figld values
H-field 10 mm above dipole surface condition Interpolated maximum

Maximurs maasiresd

100 mi forward power

0.463 A/m

Urcertainty for H-field meastrement 8.5% (K=2)

E-field 10 mm ahove dipole surface condition Interpolated maximum i
Maximur measured above high end 00 W Torward power '35.6 Vi
Waximum measurad above low end 100y farward power S3h.8 Vm
Averaged msainum above arm 100 W forward poer 135.3 Vim
Uncertainty far E-fisl moasurement: 12.8% (k-2) )
3. Appendix
3.1 Antenna Parameters
Fréaﬁency _____ B Return Loss | Impedance
TF10MHe 21.5dB B (476 + 7.6 0m
1880 MHz - 20948 (484 + 8.9 ) Ohm
1900 MHz 21.1 dB {5°.848.8)Ohm
1950 MHz 28048 (548-j21)01m
{2000 MHz 251 dB [ 44.9 4 1.1) Ohm

3.2 Antenna Design and Handling

The callbration d pole has a symmelric geomelry wilh a buill-in lwe siub matching network, which leass 1o the
enhanced pandwidth.

The dipale is built of etandard semirigid soaxial cable. The internal matening line is open ended. The artenna ig
therefore open far DG signals.

Do nat apply force 1o dipole a-ms, as they are liadle ta hend. 1he aoldered sonnections near the feedpoint may
he damaged, After excessive mechanical strags or averhesting, check the impedance charactaristios 1o ansura
thal the nilemal matching retwark is not affacted,

Afte- long torrm use with 40W radiated powar, anty 2 slight warming of the dipele near the fearpaint can ba

Misas urad.
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart

12 Mar 2868 18:532:32

CHT s14  LOG 5 dB/REF -18 dB 71-20,940 dB 1 550.808 558 MHz
* 1
=——— ‘—«-.,__ | 1 CHL Mark ers
e 1 1:-21,498 dB
S K\.\ 1.71€88 BH=
“ 3 3:-21.876 dB
: 1.99€89 GHz
h\ & Eﬁh 4-25,968 dE
| R P E] =2
A | 195608 Gz
g | i 4 |
16 | | 525,149 dE
2,80€80 GHz
CHZ §41 1 U FS 2049410 4 S.9355 & 7S6.46 pH 1 850,008 898 Mz
i
Del CHEZ Marzers
1: 47,580
far F“\ EYFE
17680 Gz
’% = S1L770 o
5.84%6 &
( B 1.99686 GHz
15 h \k_,/ 195660 e
5t 44.E69
: / 1.6658
\—H____ﬂ_,-— 2,68660 Giz
CENTER 1 806,608 528 MHz SPAH 4 B06.000 000 M=
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3.3.2 DASY4 H-Field Result

DaatedTime: 11,03,2008 15:03:42

Test Laboratory: SPEAG Lab 2
DUT: HAC Dipole 1880 MIz; Type: CDIS80V3; Serial: 1064
Communication System: CW; Frequency: 1880 M Duty Cycle: 101
Mediumn parameters used: o= mho/m, g, = 1; p= | kg/m”
Phantam section: H Dipole Secrion
Measurement Standard: DASY4 (High Precision Asscssment)
DASY4 Conliguration:
*  Probe: H3DV6 - SNoOES; Calibrated: 31.12.2007
¢ Sensor-Surface: (Fix Surface]
o Electronics: DAEL Sn7E | Calibrated: 020102007
¢ Phanom: HAC Test Arch with Coil; Type SD HAC FOI BA: Serial: 1070
e Measursment SW, DASYS, V4.7 Build 61; Postprocessing 3W: SEMCAD, V1.8 Build 176

E Sean - Sensor Center 10mm above CD1880V 3 Dipole/Hearing Aid Compatibility Test (41x181x1):

Measurement grid: dx=5mm, dy=3mm

Maximum vilue ol peak Total field = 0,463 A/m
Probe Modulation Factor = 1.00

Device Relerence Point: GO0, G000, 2547 mm
Relerence Walie = 00490 Adm; Power Drift = (0001 dB
Hearing Aid Near-Field Category: M2 (AWF 0 dB)

Peak H-field in A/m

- 0.000

Cirial 1 Cirid 2 Girid 3
0.400 0421 0.402
M2 M2 i 4
Grid 4 Grid 5 Girid &
0,440 D463 0.443
M2 M2 M2
Grid 7 Grid 8 Grid 9
0402 0.427 0.407
M2 M2 M2

dB

-12.0

150

0dB = 0463 A/m
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3.3.2 DASY4 E-Field Result

DateyTime; 10L03.2008 16:23:45

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHz; Type: CDI880V3; Serial: 1064
Communication System: CW; Frequency: 1880 MEz; Duty Cycle: 1:1
Medium paramelers nsed: &= 0 mho/m, & = 15 p= 1000 kg/m®
Phantom scetion: B Dipolz Section
Measurement Standard: DASY4 (High Precision Assessment)
DASY4 Configuralion:

s Probe: ER3DVA - SN2336; ConeF(L 1, Dy Calibrated: 31.72.2007

e Sensor-Svrface: (Fix Surface)

s Electronics: DAE4 SnTR1; Calibrated: U2,10.2007

o Phantom: HAC Test Avch with Coil; Type: SD HAC POL BA; Serial: 1070

o Measurement SW: DASY4, V4.7 Build 61; Pustprovessing SW. SEMCAD, V1.8 Build 176

F Scan - Sensor Center 10mm above CD1880V3 Dipole/Iearing Aid Compatibility Test (41x181x1):
Measurement grid: ds=5mm, dy=3mm

Maximum value of peak Total field = 1366 ¥Vim

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, .000, 354.7 mm

Reference Value = 151.7 Vim; Power Drift = 0.0049 dB

1lcaring Aid Near-Field Category: M2 (AWK 0 dB)

Peak E field in V/m

Grid 1 Grid 2 Grid 2
133.1 136.6 132.0

M2 M2 M2
Girid 4 Grid 5 Grid 6
88.2 0.1 86.1
M3 M3 M3

Ciridl 7 Girid & Cirid 9
128.9 1359 1328
M2 M2 M2

461
14
0 dB = 136.6V/m
Certificate Mo CDiBBG‘u’B-‘I.DB‘i MarDg Page 6ot 8 "
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4 Additional Maasuraments

4.1 Measurement Conditions

DASY cystem configuraticn, as far as nod givan o age 1.

WA 7 BE1

DASY Version DASYY

DASY PP Version - SEMCAD V1.8 BI76
“Phantom HAG Test Arsh SD HAC POT BA, #1070
_Dléiaace Dlpcle Top - Probeutmlf_lltver o 15 B

s, dy =& omm

area=20x% 96 mm

1730 MHz = 1 viHz

Forward power at dipole connector

20.0 dBrn — 100

{nput power drift = D08 cB
4.2 Maximum Field vaiuas
H-field 10 mm above dipole surface soendilcn Interpolated maximwm

magimum measured

100 MW farward power

0.457 A'm

E-field 13 mm above-.dipnfe surface oondition Interpotated maximum
Mnxim“_l‘% measured above high end o ‘M"[.E)O W farward power 145.6 \-",".r\rrww
Maximuam maasurad ahﬂ;‘;“’lﬂw and 100 myW farward pawc;r 146.1 Yim

Averaggd meximum abave arm ‘; aﬁ;nw forwand power 146.4 ¥imn

Urcentaindy for E-ield measuremant 12.8% (K=2)
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431 DASY4 H-Field Result
Date/Time: 11LO3. 20008 15:03:42

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipole 1850 MHez; Type: CD1S80V3; Serial: 1064
Cummunication System: CW, Frequency: 1730 MHz; Duty Cycle: 111
Medium parameters used: ¢ = 0 mho/m, &= 1;p=1 kg/m’
Phantom sectinn: H Dipole Scetion
Mcasurement Standard: DASY S (High Precizion Assessment)
DASY4 Configuration:

e Probe: HADWG - SNGDGS; Calibrated: 31.12.2007

e Sensor-Surface: (Fix Surface)

¢ Electronics: DAE4 Sn781; Calibrared: 02.10.2007

*  Phanwm: HAC Test Arch with Coil; Type: SD HAC FO1 BA; Sedial: 1070

¢ Measurzment SW: DASY4, V4.7 Build 61; Posiprocessing SW: SEMCAD, V1.8 Build 176

E Scan - Sensor Center 10mm above CDIS80V 3 Dipole @ 1730 MHz/earing Aid Compatibility Test (41x181x1):
Measurement grid: ds=3mm, dy=3mm

Maximum value of peak Total field = 04587 Adm

Probe Modulation Factor = 1,00

Device Reference Point: 0,000, 0.000, 3547 mm

Relerence Value = 0.318 Adm; Power Diift = <0004 ¢B

Hearing Aid Mear-Field Category: M2 (AWEF 0 dI})

Peak L-Neld in Adfm

Grid | Grid 2 Girid 3
0403 0.424 0406
M2 M2 M2
Grid 4 Grid 5 Grid
0.458 0.487 0,166
M2 M2 M2
Grid 7 Grid 8 Grid 9
0.405 0.433 0412
M2 M2 M2

B o
0.000

I 1.00 i

-6.00
-9.00 .
Ll |
470 I '
50 - i _
0dB = (.463A/m
Certificate No: CD1880V3-1064_MarDa Page 8 nf 9
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4.3.2 DASY4 E-Field Result
Drate/Time; 10032008 16:23:45

Tesl Laberatory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHz; Type: CD1880V3; Serial: 1064
Communivation System; CW, Frequency: 1880 MHz; Duty Cycle: 1:1
Medium parameters used: o =0 mho/m, g = 1; p= 1000 kg/m”
Phantom section: E Dipole Section
Measurcment Standard: DASY4 (High Precision Assessment)
DASY4 Configuration:
¢ Probe: ER3DVA - SN2336; ConvE(L 1, 1) Calibeated: 31.12,2007
e Sensor-Surface: {Fix Surface)
#  Electronics: DAE4 Sa781; Calibrated: 02,10.2007
o Phantom: HAC Test Arch with Coil; Type: SD HAC PO BA; Senial: 1070

e Measwement SW: DASYS, V4.7 Duild 61; Posiprocessing SW,: SEMCAD, V1.8 Build (76

E Secan - Sensor Center Limm above CD1880V3 Dipole @ 1730 MIz/Mlearing Ald Compatibility Test (41x181x1}:
Measurement grid: dx=3mm, dy=5mm

Maximum value of peak Total field = 146.6 Vim

Probe Modulation Factor = 1.00

Device Reference Point: 0,000, 0.000, 354.7 mm

Reference Value = 102.5 Vin, Power Drift = 0.013 dB

Hearing Aid Mear-Field Category: M2 (AW 0 dI})

Peak L-lield in Viim

Grid 1 Crid 2 Cirid 3
142.6 146.6 141.7

M2 M2 M2
Grid & Grid 3 Grid 6
99.8 102.1 97.7
M3 M3 M3

Grid 7 Grid & Grid 9

1388 146.1 1426
M2 M2 M2

di
oo

1.68 k

0 dB = 136.8%/m
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15. CONCLUSION

The measurements indicate that the wireless communications device complies with the HAC limits specified
in accordance with the ANSI C63.19 Standard and FCC WT Docket No. 01-309 RM-8658. Precise laboratory
measures were taken to assure repeatability of the tests. The tested device complies with the requirements
in respect to all parameters specific to the test. The test results and statements relate only to the item(s)
tested.

Please note that the M-rating for this equipment only represents the field interference possible against a
hypothetical and typical hearing aid. The measurement system and techniques presented in this evaluation
are proposed in the ANSI standard as a means of best approximating wireless device compatibility with a
hearing-aid. The literature is under continual re-construction.
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