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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:
= REF 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).

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

BALTORT

above mean sea level. The site coordinates are 39° 11'15” i /
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

\Washinaton D C area

and ambient signal strength are approximately equal to

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.

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

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.
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).

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).

PCTEST TCB is a Telecommunication Certification Body (TCB) accredited to
ISO/IEC Guide 65 by the American National Standards Institute (ANSI) in all
scopes of FCC Rules and all Industry Canada Standards (RSS).

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

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

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.
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FCC ID:
Manufacturer:

Trade Name:
Model(s):

Serial Number:
Tx Frequencies:

Antenna Configurations:
Maximum Conducted
Power (EMC/SAR):
Maximum Conducted
Power (HAC):

HAC Test Configurations:

FCC Classification:
EUT Type:

3. EUT DESCRIPTION

A3LSPHZ400

Samsung Electronics, Co. Ltd.

18600 Broadwick St.

Rancho Dominguez, CA 90220
United States

SAMSUNG

SPH-Z400

AF-004-C

824.70 - 848.31 MHz (Cellular CDMA)
1851.25 - 1908.75 MHz (PCS CDMA)

Internal Antenna

25.24 dBm (CDMA), 25.55 dBm (PCS)

25.39 dBm (CDMA), 25.30 dBm (PCS)

CDMA, 1013, 384, 777, BT Off
PCS, 25, 600, 1175, BT Off

Licensed Transmitter Held to Ear (PCE)
Cellular/PCS CDMA Phone with Bluetooth and EvDO

FCC ID: A3LSPHZ400
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4. ANSI/IEEE C63.19 PERFORMANCE CATEGORIES

. RF EMISSIONS

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 Cw Cw
dB(V/m) dB(A/m)
| f < 960 MHz |
| M1 | 56t061+05xAWF ||  56t010.6+05XAWF |
| M2 | 51t056+05xAWF |  06t056+0.5xAWF |
| M3 | 46t051+05xAWF |  —441006+05xAWF |
| M4 | <46+05xAWF | <—4.4+05x AWF |
| f> 960 MHz |
| M1 | 46t051+05xAWF |  —441006+05XAWF |
| M2 | 411046+05xAWF | -9.4t0—4.4 +O5X 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 C63.19-2006

v3.12[2]

Il. ARTICULATION WEIGHTING FACTOR (AWF)

Articulation
Standard \ Technology Weighing Factor
| TUT1PU3GPP |  UMTS (WCDMA) | 0 |
| IS-95 | CDMA I 0 |
| iDEN™ | TDMA (22and 11 Hz) | 0 |
| JSTD007 |  GSM(217THz) | 5 |
Table 4-2

Articulation Weighting Factors
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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) _Flgure 5
Dynamic Range 2 V/m to > 1000 V/m E-fleIdPFr:)ebe(;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/ES3ID/EX3D
/& %\
[ + 4
| |
\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+ (i« CF)(DCP)
| Norm; +ConvF

whereby

Er electric field in Vim

Ui voltage of channel | at the connector in u
Normy sensitivity of channel i in p\/(W/m)*

ConvF: enhancement factor in liquid (ConvF=1 for Air)
DCF: dicde compression point in pV

CF: signal crest factor (peak power/average power)

Conditions of Calibration

Felas for Offset

Iilezcurepasrt

0I03P Thies vied Vol
1n0ka B el T
 E— . "
{1 s -
 — L}

T |~ Difterenrial Arnplifier
- Hh(-'..j -L..j (Bim Currens ¢ 100 £4)
= =
8 g

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)

15 —

Frequancy response [normalized)
s 2 :

or

08—

o5 | ‘ .- e
o 500 1000 1500 2000 2500 3000
1]MHz]

—y —e—TEM Rz
—  —TEM —mR2
Uncertainty of Frequency Responss 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)

Fraquency response (normalized)

0 500 1000 1500 2000 2800 3000
| £ [MHz]
| — —TEM Rz

| —= ——TEM Rz |

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

Figure 5-4 H-Field Probe Frequency Response

FCC ID: A3LSPHZ400
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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.

o{ Iy -
S
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:

‘[- — [_.':_ + Uz . i

depy
with V] = compensated signal of channel 1 (i=xw %

U = mput signal of channel 1 i1i=xw 2

cf = crest factor of exciting field (DASY parameter)

depy = diode compression point (DASY parameter)
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From the compensated input signals the primary field data for each channel ean be evaluated:

. f Vi
E —fieldprobes : Ei = 11." Norm; - ConvF
2
H — fieldprobes : H, = -»ff'[_ o F 1151;*" +anf

with V; = compensated signal of channel i i=x v 2

Norm; = sensor sensitivity of channel 1 1=xv %

;L\-’,-"(\-’f.-’mjﬂ for E-field Probes

C'onvF = sensitivity enhancement in solution

(e 3F = 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 i in A/m

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

E E2+EL 4+ E?

tot = 1\|.

The primary field data are used to calculate 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

Test Instructions

¢ Confirm proper
operation of probes and
instrumentation

¢ Position WD

¢ Configure WD Tx
Operation

Per Section 4.3.1.2.2 (1-3)
v

¢ Initialize field probe and
take reference reading

¢ Scan Area

¢ Measure drift

. J’_ Rescan for E or H-Field,
Identify exclusion area and
R . as needed
then identify and record
maximum reading for Per Section 4.3.1.2.2 (11)
remaining area in V/m or
A/m r'y

Per Section 4.3.1.2.2 (7-9)

Both E & H Field
Scanned?

Identify & Record Category

Per Section 4.3.1.2.2 (10) &

7.2
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Test Setup

SemxScm

Test — i
Dist

Reference .
Plane

\Cenm Line h{e:mr{

Plane

. Figure 6-2
. ~ Figure 6-1 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.

WD is positioned in its intended test position, acoustic output point of the device perpendicular to
the field probe.

The WD operation for maximum rated RF output power was configured and confirmed with the
base station simulator, at the test channel and other normal operating parameters as intended for
the test. The battery was ensured to be fully charged before each test.

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

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

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

Measurements at 2mm increments in the 5 x 5 cm region were performed at a distance 1 cm from
the probe elements 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.

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.

FCC ID: A3LSPHZ400
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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

Manufactures
Probe Calibration
1cm

Reference point
l Top surface of dipole

Dipole
arm Center of dipole

Figure 71
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 Output Power Meter

Sgnd i Directional Coupler /' Sgd ~ Directiond Coupler
Genertor ] Generdor Anplifier 7“ _\

Power Meter

Reference Power Meter
. Reference
Figure 7-2 Figure 7-3

Setup for Desired Output Power to Dipole Setup to Dipole

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

om oo om oW oo o -

Figure 7-4 Figure 7-5
2-D Raw Data from scan along dipole axis 2-D Interpolated points from scan along dipole axis
i) Inserpglcd H (<)
" ! ! "
Figure 7-6 Figure 7-7

2-D Raw Data from scan along transverse axis  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) (VIm) (VIm)
835 20.0 178.6 167.3 6.8%
1880 20.0 134.2 134.6 -0.3%
Frequency Input H-field Ta.rget %
(MHz) Power Result Field Deviation
(dBm) (A/m) (A/m)
835 20.0 0.466 0.454 2.6%
1880 20.0 0.421 0.451 -6.7%
Electric Fisld Magnetic Field

Proke Probe

1 cmtotop edge of
+ dipole element

Dipale
RF e [ Amiplifier —‘ Dwal Directional Caupler
Signal Generator R P
RF
FPower 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:
Agherit

Freg/Channal
Fig Froo

Freq Oifset

s BN 78 kg

EH 308 Kz

_ Signal Track|

Channel Power Power Spectral Density [} Channel Power Power Spectral Density

"smalrra“:ﬁ
2589 d3a /20000 Mz ~37.92 dBn/Hz e Type 24.95 dn /2.0000 Wz ~38.06 dB/Hz [ oomoes
[ i Log €

. Figure 8-1 _ Figure 8-2
Signal Generator Modulated Signal Wireless Device Modulated Signal
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Modulation Factors:

Peak . . E-Field H-Field
f (MHz) Power Protocol E-Field H-Field 1\ dulation | Modulation
(V/m) (Alm)
(dBm) Factor Factor
835 25.0 AM 226.80 0.6312 1.388 1.258
835 25.0 CDMA* 335.30 1.0040 0.939 0.791
835 25.0 CcwW 314.90 0.7941
1880 25.0 AM 207.90 0.6922 1.373 1.086
1880 25.0 CDMA* 294.80 1.1200 0.968 0.671
1880 25.0 cw 285.50 0.7515
E-Field
E-Field .
f (MHz) Protocol Modulation
(V/m)
Factor
1880 CDMA /SO3 45.79 2.658
1880 CcwW 121.70

Figure 8-3

Modulation Factors

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

Cw ar_l_d_ModuIated 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:

Handset Capabilities™:

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

Base Station Simulator

<«—RF Connector——»

Figure 9-1
Power Measurement Setup

Il. Worst-Case Probe Location Measurements

Wireless

Device

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
" Time Avg. | Peak Field | FCC Limit FCC
Mode Channel Backlight RC/SO | Scan Center| Battery Pov(vdeé ::)BS Field (V/m) (dBVIm) (dBVIim) |MARGIN (dB) RESULT
PCS 600 off SO3/RC1 | Acoustic | Standard 25.20 14.29 31.6 41.0 M4
PCS 600 off SO3/RC3 | Acoustic | Standard 25.20 40.30 31.8 41.0 M4
PCS 600 off SO3/RC4 | Acoustic | Standard 25.20 38.64 315 41.0 M4
PCS 600 off S055/RC3 | Acoustic | Standard 25.20 38.57 314 41.0 M4
PCS 600 off S055/RC1| Acoustic | Standard 25.20 38.08 31.3 41.0 M4
PCS 600 off S02/RC1 | Acoustic | Standard 25.20 38.10 31.3 41.0 M4
PCS 600 off S02/RC3 | Acoustic | Standard 25.20 38.04 313 41.0 M4
PCS 600 off SO9/RC2 | Acoustic | Standard 25.20 37.79 31.3 41.0 M4
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VERALL MEASUREMENT SUMMARY

A3LSPHZ400
SPH-Z400
AF-004-C

. E-FIELD EMISSIONS:

Table 10-1
HAC Data Summary for E-field
Conducted Excl
n Time Avg. | Peak Field FCC Limit FCC
Mode Channel Backlight RC/SO [Scan Center| Battery Po»;l:é :‘t) BS Field (V/m) (dBVim) (dBVIim) |MARGIN (dB) RESULT Bloik: per
E-field Emissions

CDMA 1013 off SO9/RC5 | Acoustic | Standard 25.54 51.30 337 51.0 M4 none
CDMA 384 off SO9/RC5 | Acoustic | Standard 25.30 60.58 35.1 51.0 M4 none
CDMA 777 off SO9/RC5 | Acoustic | Standard 25.07 62.99 35.4 51.0 M4 none
PCS 25 off SO9/RC5 | Acoustic | Standard 25.19 40.70 31.9 41.0 M4 none
PCS 600 off SO9/RC5 | Acoustic | Standard 25.20 40.71 31.9 41.0 M4 none
PCS 1175 off SO9/RC5 | Acoustic | Standard 25.51 37.56 31.2 41.0 M4 none
PCS 600 on SO9/RC5 | Acoustic | Standard 25.20 40.40 31.8 41.0 M4 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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Il. H-FIELD EMISSIONS:

A3LSPHZ400

SPH-Z400

AF-004-C

Table 10-2
HAC Data Summary for H-field

Conducted . . _ Excl

Mode Channel | Backlight | RC/SO |Scan Center| Battery Pm::g ::) BS :.:r:(ﬁ‘/’i) P(eda;AFl:;d F((‘:’g ALII:)“ MAREE(I:I(I: ) — BIOik: er
H-field Emissions

CDMA 1013 off SO9/RC5 | Acoustic | Standard 25.54 0.0962 -22.4 0.6 M4 none
CDMA 384 off SO9/RC5 | Acoustic | Standard 25.30 0.1025 -21.8 0.6 M4 none
CDMA 777 off SO9/RC5 | Acoustic | Standard 25.07 0.0975 -22.3 0.6 M4 none
PCS 25 off SO9/RC5 | Acoustic | Standard 25.19 0.0451 -30.4 -9.4 M4 none
PCS 600 off SO9/RC5 | Acoustic | Standard 25.20 0.0457 -30.3 -9.4 M4 none
PCS 1175 off SO9/RC5 | Acoustic | Standard 25.51 0.0665 -27.0 9.4 M4 none

Figure 10-2
Sample H-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)

FCC ID: A3LSPHZ400

HAC (RF EMISSIONS) TEST REPORT

‘W Reviewed by:

Quality Manager

HAC Filename:
0803250357.A3L

Test Dates:
March 28 - 31, 2008

EUT Type:

Cellular/PCS CDMA Phone with Bluetooth and EvDO

Page 22 of 70

© 2008 PCTEST Engineering Laboratory, Inc.

REV 6.4
02/21/08




A3LSPHZ400
SPH-Z400
AF-004-C

lll. Worst-case Configuration Evaluation

Table 10-3
Peak Reading 360° Probe Rotation at Azimuth axis
Conducted
. Time Avg. Peak Field FCC Limit FCC
Mode Channel Backlight RC/SO |Scan Center| Battery Po\;v:é ::) BS Field (V/m) (dBV/m) (dBV/m) |MARGIN (dB) RESULT
Probe Rotation at Worst-case
PCS 600 off SO9/RC5 | Acoustic | Standard [ 25.20 39.35 316 4.0 M4
E(roll)
37.6 V/im £0.34 dB;
80
70
60|
50+
E40 ;L_.EH\
30+
20
10
0_\\II\IIIIII\II\\I\II\IIIIIII
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

Agilent 8648D (9kHz-4GHz) Signal Generator 10/11/2007 | Biennial | 10/10/2009 | 3613A00315
Agilent E4407B ESA Spectrum Analyzer 4/29/2007 Annual 4/28/2008 US39210313
Agilent E4432B ESG-D Series Signal Generator 8/8/2006 Biennial 8/7/2008 US40053896
Agilent E5515C Wireless Communications Test Set 10/6/2006 Biennial 10/5/2008 GB43193972
Agilent E5515C Wireless Communications Test Set 6/8/2007 Biennial 6/8/2009 GB46310798
Agilent E5515C Wireless Communications Test Set 8/31/2007 Biennial 8/30/2009 GB41450275
Agilent N4010A Wireless Connectivity Test Set 6/11/2007 Annual 6/11/2008 GB46170464
Rohde & Schwarz CMU200 Base Station Simulator 12/13/2007 | Annual 12/12/2008 109892
Rohde & Schwarz CMU200 Base Station Simulator 5/24/2007 Annual 5/23/2008 836371/079
Rohde & Schwarz CMU200 Base Station Simulator 9/7/2007 Annual 9/6/2008 833855/010
Rohde & Schwarz CMU200 Base Station Simulator 12/6/2007 Annual 12/5/2008 107826
Rohde & Schwarz NRVD Dual Channel Power Meter 12/11/2006 | Biennial | 12/10/2008 101695
Rohde & Schwarz NRVS Power Meter 7/3/2007 Biennial 7/2/2009 835360/079
Rohde & Schwarz NRV-Z32 Peak Power Sensor (100uW-2W) 12/21/2006 | Biennial | 12/20/2008 100155
Rohde & Schwarz NRV-Z33 Peak Power Sensor (1mW-20W) 11/28/2006 | Biennial | 11/27/2008 100004
Rohde & Schwarz NRV-Z53 Power Sensor 7/3/2007 Biennial 7/2/2009 846076/007
SPEAG CD1880V3 Freespace 1880 MHz Dipole 7/18/2006 | Biennial | 7/17/2008 1064
SPEAG CD1880V3 Freespace 1880 MHz Dipole 1/16/2007 | Biennial 1/15/2009 1002
SPEAG CD2450V3 Freespace 2450 MHz Dipole 7/18/2006 Biennial 7/17/2008 1062
SPEAG CD835V3 Freespace 835 MHz Dipole 7/17/2006 | Biennial | 7/16/2008 1082
SPEAG CD835V3 Freespace 835 MHz Dipole 1/16/2007 | Biennial 1/15/2009 1003
SPEAG DAE3 11/13/2007 Annual 11/12/2008 455
SPEAG DAE4 5/25/2007 Annual 5/24/2008 704
SPEAG DAE4 8/29/2007 Annual 8/28/2008 665
SPEAG DAE4 1/30/2008 Annual 1/29/2009 649
SPEAG ER3DV6 Freespace E-field Probe 7/19/2007 Annual 7/18/2008 2353
SPEAG ER3DV6 Freespace E-field Probe 11/20/2007 | Annual | 11/19/2008 2335
SPEAG ER3DV6 Freespace E-field Probe 1/28/2008 Annual 1/27/2009 2332
SPEAG H3DV6 Freespace H-field Probe 7/19/2007 Annual 7/18/2008 6207
SPEAG H3DV6 Freespace H-field Probe 11/20/2007 | Annual | 11/19/2008 6170
SPEAG H3DV6 Freespace H-field Probe 1/28/2008 Annual 1/27/2009 6180
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 l(jdaé? Data Type |Prob. Dist.] Divisor | Unc. (dB)| Notes/Comments
Measurement System
RF System Reflections 0.50 Tolerance N 1.00 0.50 Refl. <-20 dB
Field Probe Calibration 0.21 Tolerance N 1.00 0.21
Field Probe Isotropy 0.01 Tolerance N 1.00 0.01
Field Probe Frequency Response 0.135 Tolerance N 1.00 0.14
Field Probe Linearity 0.013 Tolerance N 1.00 0.01
Probe Modulation Factor 0.468 Accuracy R 1.73 0.28
Boundary Effects 0.105 Accuracy R 1.73 0.06 *
Probe Positioning Accuracy 0.20 Accuracy R 1.73 0.12 *
Probe Positioner 0.050 Accuracy R 1.73 0.03 *
Extrapolation/Interpolation 0.045 Tolerance R 1.73 0.03 *
System Detection Limit 0.05 Tolerance R 1.73 0.03 *
Readout Electronics 0.015 Tolerance N 1.00 0.02 *
Integration Time 0.11 Tolerance R 1.73 0.06 |*
Response Time 0.033 Tolerance R 1.73 0.02 *
Phantom Thickness 0.10 Tolerance R 1.73 0.06 |*
System Repeatability (Field x 2=power) 0.17 Tolerance N 1.00 0.17
Test Sample Related
Device Positioning Vertical 0.2 Tolerance R 1.73 0.12 *
Device Positioning Lateral 0.045 Tolerance R 1.73 0.03 *
Device Holder and Phantom 0.1 Tolerance R 1.73 0.06 |*
Power Dirift 0.21 Tolerance R 1.73 0.12
Combined Standard Uncertainty (k=1) 0.67 16.6%
Expanded Uncertainty [95% confidence] (k=2) 1.34 32.6%
Expanded Uncertainty [95% confidence] on Field 0.67 16.3%
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.
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13. TEST DATA

See following Attached Pages for Test Data.
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N\ PCETEST"

ENGINEEAING LABORATORY L s

PCTEST Hearing-Aid Compatibility Facility

DUT: CD835V3 - SN1082

Type: CDE35V3
Serial: 1082

Communication Svstem: CW: Freduency: 835 MHz:

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

» Probe ERIDVE - SN2353; Calibrated: 7192007
Sensor-surface: Omm (Fix Suface)

Electronics: DAE4 Sn704; Calibrated: 5/25/2007
Phantorm: HAC; Type: SDHAC P01 BA;
Measurement SW: DASYY, V4.7 Build 53;

Date: 3/31/2008

835MHz, 100mWW/20dBmiHearing Aid Compatibility Test {41x361x1):

Measurement grid de=5mm, dy=5mm
Probe Modulation Factor = 1.00
Reference Value = 124 8 %/m; Power Drift = -0.020 dE
Averagevalue of Total (interpolated) = 1786 Wim

dB
I 0.000 -
I 2.70
o -5.40
-8.10 =
-10.8
-13.5
0dBE =184 0%im
© 2008 PCTEST
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N PCETEST"

PCTEST Hearing-Aid Compatibility Facility

DUT: CD1880V3 - SN1064
Type: COD1880V3
Serial 1064

Communication System: CW; Frequency: 1880 MHz;

Measurement Standard: DASYY (High Precision Assessment)
DA5Y4 Configuration:

® Probe: ERIDVG - SN2353 Calibrated: 71192007
s Sensor-Surface: Omm (Fix Surface)

s Electronics: DAE4 Sni0d; Calibrated; 5/25/2007
s Phantorm: HAC, Type: SD HAC P01 BA;

» easurement SW DASY4, Wd.7 Build 53:

Date: 3/31/2008

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

Measurement grid dk=5Smm, dy=5mm
Probe Modulation Factor = 1.00
Reference Value = 1406 VW/m: Power Drift = -0.025 dB
Average value of Total (interpolated) = 134 2 Wim

dB
0.000

-1.43

-2.87

-4.30

-h.74

117

0dE = 137.3V/m
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Date: 3/31/2008

7\ PCTEST"

PCTEST Hearing-Aid Compatibility Facility

DUT: CD835V3 - SN1082

Type: CDB35VA
Serial 1082

Measurement Standard: DASYY (High Precision Assessment)

DASY4 Configuration:

Probe: H3OWE - SNE20T: Calibrated: 701972007
Sensor-Surface: Omm (Fix Suface)

Electronics: DAE4 Snild: Calibrated: 572552007
Phantorn: HAC; Type: SD HAC POT BA;
Weasurement SW: DASY4, V4.7 Build 43;

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

Measurement grid dx=5Smm, dy=5mm
Probe Modulation Factor = 1.00
Reference Value = 0462 Afm: Power Drift = -0.017 dB
MWlaximum value of Tctal (interpolated) = 0 466 A/fm

dB

0.000
=
V.

-3.96
-7.92
-11.9

-15.8

-19.8

0 dBE = 0. 466AmM
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N\ PCETEST"

PCTEST Hearing-Aid Compatibility Facility

DUT: CD1880V3 - SN1064

Type: CD18B0V3
Serial: 1064

Date: 3/31/2008

i~ mimatimem et ama U Frall e 4000 MH =
Communication System: CW; Frequency: 1880 MHz;

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

» Probe H3DWE - SNGZ0T; Calibrated; 71192007
s Sensor-Surface: Omm (Fix Surface)

s Electronics: DAE4 Sni0d; Calibrated; 5/25/2007
s Phantorn: HAC, Type: SDHAC PO1BA;

» Measursment SV DASY4, V4.7 Build 53;

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

Measurement grid de=5mm, dy=5mm
Probe Modulation Factor = 1.00
Reference Value = 0441 Afm; Power Drift = -0.002 dBE
Mlaximum value of Tatal {interpolated) = 0421 A/m

dB
0.000

-2.68

-b.76

-8.64

-11.5

-14.4

0dE = 0421A/m
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wh PCTEST'

CABORATOR

PCTEST Heari-ng;ﬁ.i.dl Compatibilify Facility
DUT: SPH-Z400

Type: Cellular/fPCS CDMA Phone with Bluetooth and EvDO
Serial: AF-004-C
Backiight off
Duly Cyele: 11

Measurement Standard: DASY 4 (High Precision Assessment)

DASY4 Corfiguration:

Frobe: ERI0VE - SNZ238% Calibrated; 71192007

» Sensor-Surface: (Fix Surface)

Electronics: DAE4 Snf04; Calibrated: &7252007

Fhantom: HAC Test Archwith Coll; Type: S0 HAC P01 BA;
» Measurement SW: DASY 4, V4.7 Build &3

High.ch CDMA/Mearing Aid Compatibility Test (251x251x1):

Measurement grid: dx=2mm, dy=2mm
Maximum value of peak Total field = 59.1 Vim
Probe Modulation Factor = 0 939
Reference Value = 58.6 Vim; Power Drift = -0.159 dB

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

Fealk E-field in Wim

Grid 1/Grid 2 |Grid 3
47.0 |57.5 |55.8

Grid 4 |Grid 5 |Grid 6
47.2 159.1 |57.6

Grid 7 |Grid 8 |Grid 9

Date: 3/31/2008

421 (53.6 531
dB
0.000 _ .
-4.82 i ;
r .
Gee [ _—
-8.04
0dB=59.1Vim
© 2005 PCTEST
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Date: 3/31/2008

PGTEST

LABDRATOR

PCTEST Hearlng-Ald Compatlblllty Facility
DUT: SPH-Z2400

Type: Cellular/PCS CDMA Phone with Bluetooth and EvDO
Serial: AF-004-C
Backiight off
Duly Cyele: 1.1

Measurement Standard: DASY4 (High Precision Assessment)
DASYY Corfiguration:

» Probe: ERIDVE - SNZ2353 Calibrated 7192007

» Sensor-Surface: (Fix Surface)

» Electronics: DAE4 Sni04; Calibrated: &282007

= Phantom: HAC Test Archwith Coil; Type: 30 HAC P01 BA;
» Measurement SW: DASY 4, V4.7 Build 53

Mid.ch 2/Hearing Aid Compatibility Test (251x251x1):

Measurement grid: dx=2mm, dy=2mm
Maximum value of peak Total field = 39 4 W/m
Probe Modulation Factor = 0.968
Reference Walue = 26.3 VW/m; Power Drift = -0.157 dB

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

Peak E-field in W/m

Grid 1 |Grid 2 |Grid 3

174 |26.4 |28.6
Grid 4 |Grid 5 |Grid 6
23.5 |36.6 (381
Grid 7 |Grid 8 |Grid 9
316 |37.4 |394
dB
0.000

_2.42 .'
- -r
7.26

-9.68

-12.1

0dB = 39.4vim

© 2008 PCTEST
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Date: 3/28/2008

ABORATOR

7\ PETEST

PCTEST Hearing-Aid Compatibility Facility

DUT: SPH-Z2400

Type: Cellular/fPCS CDMA Phone with Bluetooth and EvDO

Serial: AF-004-C
Backiight off
Duly Cyele: 11

Measurement Standard: DASY 4 (High Precision Assessment)

DASY4 Corfiguration:

» Probe; HAOWE - SNEZ0T: Calibrated; 71972007

» Sensor-Surface: (Fix Surface)

» Measurement SW: DASY 4, V4.7 Build &3

Electronics: DAE4 Snf04; Calibrated: &7252007
Fhantom: HAC Test Archwith Coll; Type: S0 HAC P01 BA;

Mid.ch cdma/Hearing Aid Compatibility Test (251x251x1):

Measurement grid: dx=2mm, dy=2mm
Maximum value of peak Total field = 0.081 Afm
Probe Modulation Factor = 0.791
Reference Value = 0.061 A/m; Power Drift = 0.023 dB

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

Feak H-field in Afm

Grid 1 |Grid 2 |Grid 3
0.0810.060 |0.040

Grid 4 |Grid 5 |Grid 6
0.0800.060 0.040

Grid 7 |Grid 8 |Grid 9
0.076 0.056 |0.036

dB
0.000

-2.24

-4.48

-6.72

-8.96

-11.2

0 dB = 0.081A/m

© 2008 PCTEST
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Date: 3/28/2008

ABOARATOR

7\ PETEST
PCTEST Heari-ng;;\.'-\.i.dl 60mpatibi|ﬁy Facility
DUT: SPH-Z2400

Type: Cellular/PCS CDMA Phone with Bluetooth and EvDO
Serial: AF-004-C
Backiight off
Duly Cyele: 1.1

Measurement Standard: DASY4 (High Precision Assessment)
DASYY Corfiguration:

» Probe; HAOWE - SNEZ0T: Calibrated:; 71972007

» Sensor-Surface: (Fix Surface)

» Electronics: DAE4 Sni04; Calibrated: &282007

= Phantom: HAC Test Archwith Coil; Type: 30 HAC P01 BA;
» Measurement SW: DASY 4, V4.7 Build 53

High.ch/Hearing Aid Compatibility Test (251x251x1):

Measurement grid: dx=2mm, dy=2mm
Maximum value of peak Total field = 0.045 Afm
Probe Modulation Factor = 0.671
Reference Value = 0.040 A/m; Power Drift = -0.359 dB

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

Peak H-field in Afm

Grid 1 |Grid 2 |Grid 3
0.0260.0260.022

Grid 4 |Grid & |Grid &
0.036/0.031(0.023

Grid 7 |Grid 8 |Grid @
0.045/0.034|0.023

dB
0.000
-1.49
-2.98
.47
5.96
-7.45
0dB = 0.045A/m
© 2008 PCTEST
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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 A,
Schmid & Partner %
Engineering AG T X

Zsughausstrasse 43, 8004 Zurich, Ewitzerland

Accradited by the Swiss Federal Ofios cf Metalogy and Accreditation
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreament for ihe recognition of calibration certificatas

cient  PC Test

S
c

lscher Kallbr

Service sulsse d'élalonnage
Servizio svizzero di taraiura

S swiss Calibration Service

[CALIBRATION CERTIFICATE

Callbration arocedure(s) QA CAL-02.v5

Calibration Equipment usad (MATE critical for calibration)

Objact ER3DVE - SN:2353

evaluations in air
Calibration Jate: July 19, 2007
Condition of e calbrated item  In Tolerance

Calibration procedure for E-ﬂal:l probuupﬁnﬂad mmmﬁd

This calibration carificate documents the taceability lo nalional standards, which reslize the physizal units of moasuroments (S1).
Tha measwements and the uncertainties with confidence probatility e given on tha following pages and are: part of the cenlficate.

Al calibrations have beer conducte in the dosed laboratory taclity: anvironmaont tomparature (22 = 31°C and humidity < 70%.

Schudubsd Calilration
Mar-08
Mar-08
Mar-08
Aug-CT
Mar08
Aug-O7
Qct0F
Apr-08

L d Check

Primary Standards D # Gal Date (Calbrated by, Cenificale Ne.)
Power mater E44198 GE41200874 29-Mar-07 (METAS, No. 217-00670)
Power aenanr E4412A M4 1495277 29-Mar-J7 (METAS, No. 217-00ET0)
Power seracr E44124 W41 408087 29-Mar-07 (METAS, No. 217-00670)
Heterence 3 dB Attenuaior SN: 58084 (32) 10-Aug-06 (METAS, No, 217-00292)
Roferenca 20 dB Atlaruator S S5086 (20b) 29-Mar-J7 (METAS, No. 217-00671)
Referants 30 1R Atieruater SN: 55129 (20b) 10-Aug-06 (METAS. No, 217-00893)
Roferenca Probo ER3DVE SN: 2328 2-0ct06 [SPEAG, No. ERZ-2328_0ctE)
DAE4 SN: 884 20-Age-0T (SPEAG, No. DAE-G54_AprdT)
Secondary Standards |o# ) Chack Dats (in house)
RF geneator HP BE4EC US3B42001700 A-Aug-B9 (SFEAG, in house check Mov-05)
Metwork Analyzar HP 8753E US3T390585 16-Cat-01 (SPEAS, in house check O-08)
Nama Function
Calibrated by: Halja Pokovic - Technical Monagor
Approved by: Fim Bomhoit

i PG

This calibeation carlficats slall not be reproduced soapt in full without witten apsroval of tha laboratory.

Signature )

In house chadc Now07
In house check: Dc-07

Issued: July 19, 2007

Cerlificate No: ER3-2353_Jul7
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Calibration Laboratory of Lt

' \;\TI_// g Schwelzorlecher Kalibriord lenst

Schmid & Parner ;“‘\:::- C Service syisse détalonnage

Enginegeting AG T arAly Servizio svizzern di taratura
Zrughausetrazes 43, B004 Zurich, Switzeriand ’::ﬁ?;c 8 swiss Callbration Servise
Apnredited iy 11z Swiss Foderal Gfies of Metotogy and Aceredifation Accreditation Mo SGS 108
| he Swiss Accreditation Service Is one of the signialorles o the EA
Multlizteral Agraement for the recognition of calibration centificates
Glossary!
NORM:,y Z sensitivity in free space
oGP dicte compression poird
Folarization ¢ ¢ rotafion around Drobe axis
Polarization % % rotation arcund an axis that is in the plane normal to probe axls (at

measurement center), i.e., 3 = 0 is normal to prebe axs
Connector Angle  information used in DASY system o align probe sensor X to the rabot
coordinate systam

Cafibration is Performed According to the Following Standards:
a) |EEE Std 13082005, " IEEE Slandard for calibration of electromagnetic field sensors and
probes, excluding antennas, from 9 kHz to 40 GHz", December 2005,

Methods Applied and Interpretation of Parameters:
»  MNORMx, yz: Assessed for E-field polarization & = 0 for XY sensors and & = 90 for Z sensor
{f = 900 MH2z in TEM-cell; f > 1800 MHz: R22 waveguide}.

s NORMBxy.z = NORMx,y, > * fraqiency _response (see Frequency Response Chart).

s DCPx,y,2: DCP are numerica lingarization parameters assessed based on the data of
power swesp {no uncertainty required). DCP does not depend on freguency.

« Spherical isotropy (30 deviafion from isotropy): in a locally homogeneaous field realized
using an open waveguide setup.

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

s Connector Angle: The angle is assessed using the information gained by determining the
MORMx (no uncertainty required).

Cenfizale No: ER3-23055_Juh)y Fagaz of 3
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ER3DVE SN:2353 July 19, 2007

Probe ER3DVG6

SN:2353

Manufactured: March 8, 2005
Last calibrated: Cctober 13, 2006
Recalibrated: July 19, 2007

Calibrated for DASY Systems

Mete: nor-compatible with DASYZ2 systam!)

Certificate Mo, ERA-2353_Jui07 Paga 3 of 9
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ER2DVG SK:2353

July 19, 2007

DASY - Parameters of Probe: ER3DV6E SN:2353

Sensitivity in Free Space [uVi(V/my] Diode Compression”
NormX 1.52 +10.1 % {k=2} DCP X 93 my
MNerm'Y 1.72 x 101 % {(k=2) CCPY 85 mv
NormZ 1.87 + 10.1 % {k=2) LCPZ 96 mv

Fregquency Correction

X 0.0

Y 0.0

Z 9.0
Sensor Offset {Proha Tip to Sensor Certer)

X 2.5 mm

Y 2.5 mm

i 2.5 mm
Connector Angle 219 °

The reported uncertainty of measurement is stated as the standard unc;;twaﬁiﬁty of
measurement multiplied by the coveraae factor k=2, which for a nermat distribution
carresponds to a coverage probability of approximately 95%.

* pumerical linearizaton pareneten anseHzly hoy requires

Certificede Moz ER3-2363_Juldy

Pape 4 of 8

FCC ID: A3LSPHZ400 7\ PETEST

Plinsuned

HAC (RF EMISSIONS) TEST REPORT
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ER3DVE SN:2353

July 19, 2007

Frequency Response of E-Field
(TEM.Celi:ifi118 EXX, Waveguide R22)

Fraquehcy responss {ftarmalized)

07

0.6

P

——z —— LR —a-Rzz |

a B0

1000 il 2000 2500 3000

f [MHz]
wy. = TEM ~—@—-R22

Lncenainty of Frequency Respanse of E-field: £ 6.3% (k=2}

Cerlificate Ne: CR3-2353_duil? Page B ofd
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ER3DV6 SN:2353

Receiving Pattern (¢), 9 = 0°

f =600 MHz, TEM ifi110EXX ‘
|

July 19, 2007

f = 2500 MHz, WG R22

I[ =X -8y —e—Z —O—tol

Receiving Pattern (¢), 9 = 90°

|
f = 600 MHz, TEM ifi110EXX

f =2500 MHz, WG R22

Cerificate No: ER3-2353_Jul07 Page G of 8
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ER3DVE S5N:2353

Receiving Pattern {¢), 9 =0°

July 18, 2007

1.0 |

R e

I 06 - —o— AN MMz |

i 04 —a— 00 Mz |

i %' 0.2 —— B00 MHz

! % 00 —m— 1300 MHz

PG 0B - b 2500 Mz

L0

EooaE

{08 -

I

Uncertainty of Axial lsotropy Assessment: + 0.5% (k=2)
Sagt — o
Receiving Pattern (¢), S =90

(-

| 1.9

0A | ;

i 0.3 —o—30MHz

I —B—103MHz

-~ g'g g— 03 MHZ |

L E s IO MMz

H = -l H

P e A 2800 MHz |

06

oo |

&0 120 180 240 ann 380

oy

Lincertainty of Axiat Isotropy Assessment: * 0.5% (k=2)
Cerlificate Mo, ER3-2333_Jule? Pane 7 of &
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ER3OVE 6N:2353 July 19, 2007

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

¥

1E+05 - .

1.E+04

1.E+03

Sensor Voltage [LV]

=

1.E+C1

SEHA

E [Vim] |

I —— Y B Y cor ——Z

1 10 E [Viml 100 1000 .

Uncertainty of Linearity Assessment! # 0.6% (k=2)

Certificate Mot CR3-2353_JullT Poge Bofg
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ER3DV6 SN:2353

July 19, 2007

Deviation from Isotropy in Air
Error (¢, 8), =900 MHz

| B-1.00-080 )

BCE0-060 E-000-040 B-040-020  E-020-000
| D000020  M020040  CD4006)  HOE050  HO80-1.00

Error [dB]

4]

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

Schmid & Fartner ==
Engineering AG *
wﬁuﬂnimm Bwitzartind '@J

oo By e Swiss Fedannsl Gifice of Melrology and Accreditation
The Swiss Accrodisaiion Service is ose of the signatorkes 1o the EA
Muitilateral Agroamant far the recognition af calibration certificabes

= G VT TEt N ok T .f"

Otjoet

Caibration procodursis) _
petnnd;

Calbration dato: July 19, 20

1 i

Condifion of the callbrated lem |

This calitwation cerificats docLments the sresosbility 1o Kalioral standards, which realion fhe phys cal units of measurerments (815
The Feeasyromacls Shd T LNCHNAETIE ¢ confdenca Erooabiiy ane ghoen on the ollvwing g aed e parl of the cortifcate.

Al calibraions have boan canduched in Be cosed laborlony faclity: ervironemnt Segaeatung (22 + 3)°C and horridity < TO%.

Calibration Equigenan! uiod (MATE critcal for colibrmtion)

Brimary Slanoants |oe Cal Diskis (Calibrated by, Cortificete Na ) Gchechiod ColibrsSior |
Power meler E44158 GE41203474 20-Mar-07 (ME LAS, Mo, Z17-006T0) Mar-08 |
Power sarsor Edd 124, M4 1485277 20-Mar 07 (METAS, Mo, 217-00670) Mar-08

Power sarsor EA412A Mv4 1408087 20-Maw-07 (METAS, Mo, 217-00670) Mar-08

Reference 3 dB Athenrke M. 55054 (30) 10-Aug-00 (METAS, Mo, 2 T-00562) Aug-07

Rielerence 20 4B Adenustor SN SH086 (200) 20-Mawr-OF (METAS, Mo, 217-00871) War-08

Relerence 3046 Afenusior S0 55129 (30b) 10-Aug-08 (METAS, No. 2 T-00583) g7

Raleranca Probe HIDWE SN 6152 0800 (BPFAS, Ho. HA-5152_Deiils) Oct-07

DAEa SN 05 2-AprdT (SMTAG, Ho. DRES-B54_ApelT) Aprid

Snoondany Standants )] ok Dase fin house} Behachiiod Check |
| AF genomiar HR 86480 LIS 364 2001700 A-Aug-00 [SPEAG, inhouse aheck Bow-08) In housa chck: Mev-07 |
NWHMMHPI-“ LISITIS0585 1B=-0AD :mhmmﬂu—bﬁ} lIn house oseck: Qebd7

Caltralad by

Agpigead by

This ealibration ceriificate shall not ke raprocecsd sxcopl in ful without witicn appeowal of the labaralony.
Cenificane Mo HRE207_JuloT Page 1ol &
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Calibration Laboratory of
Schmid & Partner
Engineering Al

Zeughausstrassa 4, 4004 Zurlch, Swilzerland

Accredited by fhe Swiss Federsl Cfice of Meirglagy and Accreditation

S
C
S

The: Swiss Actredtallon Serviee 15 one of the slgnatories 1o the EA
Multllataral Agrecmert for the recognition of calibration certificates

Glossary;
NORMx. vz
DCF
Poiarization o
Polarization &

Connector Angle

sensitivity in froe spaco

diede compresson point

« rotation around probe axis

4 rotation around an axis that is in the plane norma. to probe axis (at
measurement center), L.e., 3 = 0 is norrral to probe axis

Calibration is Performed According to the Following Standards:
a) |EEE Sid 1308-2008, * IEEE Standard for calibration of electromagnetic field sensors and
probas, excluding antennas, from 2 kHz to 40 GHz", Decernber 2005,

Methods Applied and Interpretation of Parameters:

« XY.F alalal: Asseased for E-field polarization & = 90 for XY sensors and § =0 for Z

sensor (f <900 MHz in TEM-cell: f > 1800 MHz: R22 wavaguide),
« XY.2(_nlataZ= X Y.Z_allataZ® frequency response (see Fraquency Response Chart).

«  DCPxyz: DCP are numerica linearization parameters assessed based on the data of

power sweep (na uncerlainty reguired ). DCP does nol depend on frequency.

»  Spharical isofropy (3D deviation from fsotropy): in a locally homogeneaous field realized
using an open waveguide setup.

information used in DASY system to aign probe sensor X 10 the robot
coordinate sysiem

Behweizerischer Kalibricroionst
Service suisse d'stalonpage
Servizio svizzéro df tzfatura
Bwilss Callbwakion Service

Accredivation Me: SCS 108

s Sensor Offset. The sensor offset corresponds fo the offset of virtual measurement canter
from the probe tip {on probe axis). No {olerance reguired.

+ Connector Angie: The angle is assessed using the information gained by determining the
X alaia2 (no uncerainty required).
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H3DOVE SN:6207

July 18, 2007

Probe H3DV6

SN:6207

Manufactured: June 12, 2006
Last calibrated: July 10, 2006
Recalibrated: July 19, 2007

Calibrated for DASY Systems

{Mate: non-compat ble with DASYZ systemi)
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H3DVE SN:6207

July 18, 2007

DASY - Parameters of Probe: H3DV6 SN:6207

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

X
Y
Z

a0

2.403E-03
2.343E-43
2933E403

Dicde Compression’

PCP X
ocey
DCP Z

aamy
85 mv
85 my

Sensor Offset

X
Y
Z

Connector Angle

al a2
2.606E-5  1.397E-4 £ 5.1 % (k=2)
4761E-4  1.9238-4 ¥ 5.1 % (k=2
-3.706E-5  1.549E-4 + 5.7 % (k=2)

{FProbe Tip to Sensor Canter)

3.0 mm
3.0 mm
3.0 mm

-364 ©

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

* nummnerical inearizadion paramete:: uncettainty not requirec
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H3DVE SN:8207 July 19, 2067

Frequency Response of H-Field
(TEM-Cell:ifi1 10, Waveguide R22)

T e o

1.3 fom e

-
[

-y
-

~
=

Frequency response (hormalized)
o
[ia)

2
o

o7 !
C

a 500 con 1500 2000 2600 oo !

1

f [MHz] i

I

¥y ——TEM —f—- R22
Uncertainty of Frequency Respoensa of E-field: * 6.3% {k=2)
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H3DV6 SN:6207

f =300 MHz, TEM ifi110EXX

| f =300 MHz, TEM ifi110EXX

X —o-V

Certificate No: H3-56207_Jul07

July 19, 2007

Receiving Pattern (¢), 9 = 90°

f = 2500 MHz, WG R22

Receiving Pattern (¢), 3 = 0°

f = 2500 MHz, WG R22

-z —Oo—ta |
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H3DV6 SN:6207 Juy 19, 2007
Receiving Pattern (¢), 9 = 90°
1.0, !
ue i [ O—300MHE
e o i | B BO0MHz |
m 0.2 1
T 20 —~G—760 MHz |
£ o2 | e 1500 Mz |
wooag MRz
LR o | —&— 2500 MHz
08 ;
o] 60 120 160 240 300 380
LAY
Uneertainty of Axial Isotropy Assessmaent: £ 0.5% (k=2)
Receiving Pattern ($), 9 = 0°
g
5 ) i
Ty . M- 1507 Mb-2
06 1 ot 2500 MFz
0.8 e P e
0 80 120 160 240 360 380
#1°1

Caificale Mo H2-6207 a7

Uncertainty of Axial lsptropy Assessment: £ 0.5% (k=2})
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H3DV6 SN.6207 July 19, 2007

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

Senscr Voltage [uY]

GO0 0.4 oy 1
H [Afm] at 1800 MHz

—8— XY & XY s —+—Z - Zour i

1

Errur [4B]

G.00 3 o1 1
H[AM] at 1300 MHz

Uncertainty of Linearity Assassment: = 0.6% [k=2)
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Calibration Laboratory of St e,

: ,a_.‘f e g3

Schrmid & Partner et

Engineering AG s
Zaughsusatrasse 43, 8004 Zurich, Switzarland o /"‘“\

Aocradbad by e Swiss Faderal Offica of Matrology st Accredilation
Thie Swiss dcorodifation Service 8 one of the signatosies 1o the EA
Mukiiataral Agreement for the recoqniilon of calibration cerificates

Chent PC Test

Srehvwabmarischer Kalibrierdignst
Servicr subsso d'eialonnaps
Sarvzin svizzera di aralurs
Swiss Callbradbon Service

Acereditation No.; SCS 108

Certifcate Mo: CDBISVA-1082_JullE

CALIBRATION CERTIFICATE

Objest CO838W3E - SN 1082

Calbration procedinels) QA CAL-20.vd

Celbration date: JU'}" 17, 2006

Calibration proceduns for dipokes in air

Concitdon of o calbraled e

In Tolaranoe

Caibration Equiprment wse0 (Ma |k cnbcal for zalibradon:

Tvis calibratian cert fcats docurnents the traceabdiy f natiznal slandards, wilsh realza the physical urits of maasirrments (31).
Allcalizrabars kave besn ssrductad i the sioasd isbarobary Faedity: ewlonment femperalure (22 3 3170 and humiaity < 705

Primany Sansards |oe [zal Dakg (Lialibraken by, Canificale Sa.) Sooeduled Cdilealion
Pwes meier EF-423 GE3T480704 D0t0R [METAS, Mo, 251-L0ETE d-06
Prrwter gansar HP 84898 LIS3FI0aTES (4008 [METAS, Ma, 261-005165 e ]
Ralerence 20 di Atarstar EM: 5C9E (203 11-4ug-05 WMETAS, Ho 251-005] Puig0s
Releranca 10 db Atarasor S 04T 24101 A-fug<05 METAS, No @571-00 1, Aug0a
OAEA She B850 1-Mr08 [SPEAG Mo, DeES-1E0_and) Callbration, MaraT
Probe ERIOVE Sh: 2336 20-Dac-05 [SPIAG, Mo SHI-ZE_Leals) Calbralon, Des-0%
Probie HIDWG She BOES D05 (SPZAG, Mo, B3-EDE-Ustih; Cdlbration, Dec-0f
Secondary Standeards [ Check Cale In housal Schaculed Cherk
Powysr meter EPM-4136 GRE4INOTHE 128,403 (SPEAG, in houge check Dol-U85) I nouse sheck: Ocl-06
Powver sasor H2 84814 SN2 10-84gH0 (SPEAT, In houge cheak Ol-05) In nouse check: QC-0F
Povier sansor H2 84818 WY A5 100 g-0A JSPEAG, in house cheak Oot-05) In nousa check: Oo-05
Marveark Analyzer P ETSIE | LBATIR)RAE 18-0c1-01 [SPEALG, in housa check Mow-065) In nowge check: Mow-06
HF gerarator RAS SMTOE | SN 100004 FE-Ju-04 (SPEAT, in hauso check Nov-05) In hoLse check: Moe-07
Mamg Functizn Hignature

Cafibiraled by: Mfike Mei Lalaralary Tachricen Tl ||! _.[{;1 ||.
Approye | Fin Bompalt Tazhnical Dimetar S /

7 Fr S, S

This calitrafion sedificals abel ant ba rmpned oo oxcesl in Tull witholt withen aaprowal of {he labaralon.

IsgLad: Juy 18, 2008
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Callbratian Labnratnry of 5 B hwelaracnar KAtlbrlardiensl
Schmid & Partrear C Serylee alllahs WHtAlomags
Engineering AG Bervizle avizram di faratura
Faughmaairarse 43, Bald Zurich. Switrodand S By |ma Zp! Iimllan Service
Becrrditn by e Siss Federsl Cifice 5P atnekgs o e i Acoraditallon Me,) SCS 108

The fwkss bocroditalion Jerdlee |2 ome o the signaioros to the EA
multliatara | Agrecmend for the ecaghiilon of eallbrakion cortlflcates

Referances

[l

ANSI-PCES 182007 (Dralt b.x, 2005}
amencar Kasional Stadard for Melheds of Meaguremen! of Compalibiily bebansen Wirgesa Commuricatons
Davicas ard | Iearing Alda,

Melhods Applied and Interpretatien of Parametars;

e dirate Mo: COEI0E-1082_Ja30E Fage 2 of B

Conrdingfa Systern: waxis it in the direction o tha diaola arnes. £axis is from the basis of the anlenagd

i curiled an the t3E8) twands 8 ‘sad peinl bebvecn the teo dipale arms. 5-248 & NeMal 10 e other Sgec.
In roincidence with skanda;d [1). the measirament slenss (prebe Sensar fenter) are salocted 1o 0¢ ot &
dislarce of 10 mm abowve 1be fop adys ol (e dipole anns.

Madsuroqent Conditiees: Futher detale ane avallaale for the hardoopies al tha end of the cetifinmze. Al
figures zisted in the werlilicals arc valo 8t toe freruency indicaiod. The forssne powar fo the dipoles consectsr
iz gl with a nglib-aled power meter connected aad manitored wilk #n auniliang power Metsr connactsd ko a
cirantional ceuplar, While t1e dipole under tast & cormeclod, e o-wa o powar is adjustzd Lo lhe same lewel.

Antannz Fosiboming: The clpole |3 ~ounied on a HAS Tesl Aich phanicrn osng he matshing digale pes toner
yIth the s horzontal £ne e feading caly & ceming from the fac-. The messuretmets sre peformed in 2
snieldad room wit absonbes 2o w0 the sAmp ta reduce the reflectiars,

I i wertles| before the maunting of the dipse uader she Teat Arch prantom, shat b arons 8-6 parfact v in 2 line.
I is installed on the § 185 d poe posiioner with 18 2 mes parallel bl the dislectric refaransce wire ard able o
spye & gatinsly in varical draclion wiltaut chang no it ralat we positan W he tegp 2eater of 1he Test Arch
ptantorn. T7c ve-tleal distansa ta the groba is acjuslel after d poe mounting wilh 8 DAEYd Suface Chenk job.
Bafara tha measuramerl, e distance belwsen paaatare suface and peche tip s varfiad. The propes
maaLrement distznos i selected by ch2osing the matning sAmticn a7 L HAC Tast Arsh phRnoam will i
propar devica refarence aont (uaper sufasa of tha dipect snd e matching grid refarones polit Gig of the
prabe] considerrg the probe =ensar offzet. The verical distanue wlhe probe |3 essential for the acou-acy.

fece Poutt impedance ard Reduri Loce. TIEse parametar ae magsuned vsing § HP B703E Vector Motwork
Arahzer Tha imoceonce 15 speciiied stthe SMA connetio of he dpide. The irflusnce o rellectans wes
elimlating 2y AEply no e avoreging functon wizile mreng the dipale o e alr, &t least Tom away froin oy
ubvslachs .

E- finlg thstratulicn. E Teld iz vweasred in tha -y-plane wib an |satiopic FR30-fisld prooo wil 100 md

[z ward poveer by the amenra faed painl. It accordancs with [1], 1ha soan arsa 5 20mm wide, is langtn
macaads the d pole a=m length (180 ar 3mm). The sensor Geoker is 10 mm fir 2] sbave tha top of the cipola
a:m=. Twa A0 mEx e e evailablc near the end of the dipale am-:. Assurming the 1 pole arms ane ssctecty
eoe e, the 2verage of these b maira (2 suogrld 2 and supgrid 8) i deterrinad 1o canepengata for any
nor-peraliglity 1o e measarcment pare 25 well 55 he senso” dispacement. The E-field vaus slatad as
calibat on value represents e maximu T 2° the nerpolaled A0-E-fisld. 1drim above ke dipale sufeca,

H-fedd dhafrution: H-fiald is measured wilh an satrenic H-eld probe w1 1021 W forwgrd power to the
antenna teed puiil, b le kyeplans Tae aoen A and sensorn diziance 2 equive lent to the E-lield gcan. The
maarnyr cf the fiels s Availatia sl ba cector (subgeid 5) abave the faed poinl. The Hefle-d value siztad s
olib-at an valug reoresets e mamimuT af the e polaled H-Feid, 10mm above the dipcle surlace at the
fead point
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1 Measurement Conditions

DASY system conflg.raticn, e far as ol gl.-'c"l ar page 1.

1 DASY Yersion T4 Wa T B4

" DASY PP Yarsion " BEMCAD Vgl
Phantom ) HAC Tast Arch SO HAC POTBA, §1002 5
g:::::rna Ripele: Tap - Frobe <0 mm )

ScAan resoluticr

<. cly = nim

areR = 20 4 SHO mm

T BAEMHz £ ML

Frequency
Forwerd pawar at dipole 50040 43m = 10k
connestor )
|1 putk pwver clrift =005 dLE
2 Maximum Fisld values
H-field 10 mm above dipale surface saed dian |nterpolated maximuim
Mzxirn i -*nea-,l,ueﬂ 1510 r A Tonweand poaver 0.454 Alm I

tlnnetainty for |1-lieid nessremant: 824, k=2

E-fleld 10 anrm abave o ipoia suface ! conditicn Ikt palated maximum
Mazimu e megsured atove high end 00 vy Fareeard pows 1723 Wim
Mawmu"n mmsuer ahiws Iowe end 100 M Furwis d povier 1622 %W
Amrageﬂ rExkim.am above s0m 100 rry fueward powser 1673 ¥im
I_.Ir..,artdmiy [ar —-flaidl massirameat 12 8% (k2
3 dppendix
31 Antenna Paramatars
Fraguehcy “[Return Losa Impadanr.é
A MAH= 157 dB {405 - 12.2] Ohin
B35 MHz 276 dB 513 + 4.0 ] Chun
L R0G MH 16.1 dE i {574 j154) Ohm
sl MET _ ERE:! i {44577 |80 Chm
il [ 18.0 B L 430 = 12,5 | Ohm ;

2.2 Antenna Design and Handling

Tha ca ibxasion d poa bas g sy hesns gen™ fing with 2 o - e s0o matching etk when leads o tha
gihanged handwid:F.

The dipals i5 ouitof seadand semingic cosxia catia. The mterna matching line iz open cuced. Tne antenna is
lharefoie paen far OC signals.
Do niit apkly force fo dipals 2r+8, &5 they are iable te oead, The soldersd cornactions newr e feedpoi it may be

datraged. After excess v 116ChANCAl strees or overheating chece he Impedance sharzulér Sios i enauna that
inkoerng: matening netwars e el affecter

Bfter lang ter— aee wih 40w raciated posern, nRly a sligalwarming of the dipsla nears o heedpoing SBN D& Mmeasered.
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3.3 Measurement Sheels

3.3.1 Return Loss and Smith Ghart

47 Jul 2386 L12:@2Z:Z23

CHi %14 IR S dBA/REF -15 &B 2:-2 7581 48 GATLAND @20 MHz
¥
| T e, | | 1 et T Y CHi Harlers
o E |
I = I I P 1 -1, EEF dE
. oy i JBEE R AHz
A - 4 i ! + 4 i "
% / | =m-aeesedE
1 T . SHILEEY HHzZ
| 1 | AL\ | R - a1-71.142 dE
2/ & ARG EA Mz
Aig i 'f' i

3 S-A7.9TR dE
-y & & i (1 - - »

AGELBER Kz
[EAZ =31 1 u FS W SLITE 0 4.0353 6 VEOAE pM 330800 008 Mz
S
De i CHZ Markers:
FH 43.;3!;3 @
=12,
Beie { E0.638 HHz
- i
et i
S0 A HH
e “ 453 g
i 30,8 88 AHz
b
12535 1
e SEGEER NHz
STERT 95083 820 MHz ATOF | 335008 BB@ HHz
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33.2 DASY4 H-fleld result

Test Labarnfory SPEAG, Zurieh, Switzerimd
File MNarne: 11 CTERS_LERE D007 7 dad

DratTimez: 1772008 25642 PM

DUT: HAC-Dipolz 835 MHz; Type: DE3SYE; Serlal: 1082

Prozram Mame: HAC H Dipole

Commmunication Systern: CW; Frequency: 835 Mol

Lhary Ciwele: 111

Mediom: Air Medium parameters used: o= U mho'm, & = 1 p= | '.1.g-'r|1"'

Fhanlom section: E Dipols Section

DALY 4 Configuraiion:

- Prohe: HADWE - SMA0GS; ; Calilhaed. 1220°2005

- Sensor-Surface: (is Sulace)

- Blecironivs: DAES Sn6a; Celibrated: 312006
Pt HAC Teat Arch 4.8, Type: S0 TIAC PG

BA: Seriol; 1002

- Muasarenzent 3% DASYS, V4.7 Build 44; Postprocessing 5W: SEMCAD, V1.8 Build 171

M %can - Sensor Conter 10mm above CDEIS DipeleHearing Add Compatibility Test (41x361£1): Measurement prick:

dx=5min, dy=Smm

Maximmern value of peak Toal figld = (1454 A'm
Prohe Modulation Faetor = 100

Relerancs Walue = 0,282 A Power Tirift = 200014

ds

Hearing Aid Mear-Field Categary: M2 (AWF 0 dB)

uH
0.000

-4.32

-0.64

-13.0

-17.3

21.5

0 dE = 04540 m

Peak H field m A

Gied || Grid 2 | Grid 2
LITZ |2 | ARG

Cirel A | Ciedd 5 | Grid ¢
0AZS | 0454 | a3s

A FYOrd K | Grid s
0379 | 0088
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3.3.3 DASY4 E-Field result

Test Laboratory: SFEAG, Furich, Swileerland

File Mame: E_CREES 1082 0607 T.odad

ateTamwe: 700 T02006 11:50-47 AM

NUT: HAC-Dipele 835 MHz: Type: DRISYI: Seriak: 1082
Progrum Name: HAC E Dipale

Comimanication System: CW; Frequency: £35 Mz Doty Cyele: 12 .
Medium: Air Medium parameters used: o= 0 mhodm, &= 1 p= 0D kp'm
Phuntom zection: E Qipole Section

Lras Y4 Configuration:

Prabe: BERIDVE - SMZ336; ConvFIE, 1, 1) Calibrated: 12:20:2003
- Beasar-Surfuce: {Fix Sucliee)

- Elegtronics: DAaE4 Snaatk; Calibrated: 371/20006

- Phaniorm: HAC Test Arch 4.6: Tepe: S0 HAC P01 BA; Seriali 1002
- Measarement 3W: DASY, Wa,7 Build 43, Pusiprocessing 5W: SEMOAL, WA Build 171

It Scan - Bensor Center (hmm shove CDE3S Dipole/Hearing A id Compatibility Test {41x361%1): Measuremert grid:
de=54nun, dy=5mm

Maximoum value of peak Tl feld = 1723 Wim

Frobe Modulation Factor = 1.00
Heference Valee = 122,77 Vi Power Dnfi= 0,030 dB
Heuring Ald Mear-Field Catogrory: M2 (AWF 0 dB)

Peak Te-field B Voim

Cirel 1) Clesd 2 | Grd 3
166k | 1723 | 1658

Girel A | Cirid 5 | Ced &
BT | RR9 (KT

Grd 7| Orid 8 | Gired Y
1546 | 1623 | 1604

dB .
R 1]
-2.60
520
-T./0
0.4
|
A0 | b
CdB=17Z23vm
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Calibration Laboratory of
Schmid & Partner
Enginearing AG

Loughaucstrassa 43, 8004 Zurich, Swilzarlard

Acreddied by iha Swiss Federsl Office of Mabrclegy and Ao edisation

] Schmaizarischer Kaibrierdienst
Sanilce sulssa d'$talonnage
Sarvlzle svizzero dl taratura

s Swins Calicration Sarvice

The Swiss Accreclitation Sarvica is one of the signatodies to the EA
Multilzteral Agreament for the recognigtion of calibration cerfificatos

Glignt PC Test

accreditation Ne.: SCS 108

certinicats No: GO1880W3-1064_Jul}6

[CALIBRATION CERTIFICATE

Lalibratan pracadurs sy

Cellbration data:

Coredilien of he cal brated am

QA CAL-20. v
Calibration procedures for digoles in air

Juby 18, 2006

In Tolerance

Czlibration Equismenl used [METE crilizal fer caibraion]

Utjar! CO1880V3 - SN 1064
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3.3 Measurement Sheats

3.3.1 Return Loss and Smith Chart
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3.3.2 DASY4 H-fleld result
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3.2.3 DASY4 E-Field result
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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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