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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 (BWI1) 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
above mean sea level. The site coordinates are 39° 11'15” e
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 Washington, D.C. 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
. 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.

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).

e 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).

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.
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3. EUT DESCRIPTION

FCC ID: A3LSGHA767

Manufacturer: Samsung Electronics, Co. Ltd.
18600 Broadwick St.
Rancho Dominguez, CA 90220
United States

Trade Name: Samsung

Model(s): SGH-A767

Serial Number: AF-067-C

Tx Frequencies: 824.20 - 848.80 MHz (Cellular GSM)

1850.20 - 1909.80 MHz (GSM PCS)
826.40 - 846.60 MHz (Cellular WCDMA)
1852.4 - 1907.6 MHz (PCS WCDMA)

Antenna Configurations: Internal Antenna

Maximum Conducted 32.6 dBm Cellular GSM / 29.8 dBm PCS GSM / 22.72 dBm
Power (EMC/SAR): Cellular WCDMA / 22.48 dBm PCS WCDMA

Maximum Conducted 32.6 dBm Cellular GSM / 29.8 dBm PCS GSM / 22.72 dBm
Power (HAC): Cellular WCDMA / 22.48 dBm PCS WCDMA

HAC Test Configurations:  GSM850, 128, 190, 251, BT Off, Slide Out
GSM 1900, 512, 661, 810, BT Off, Slide Out
WCDMA 850, 4132, 4183, 4233, BT Off, Slide Out
WCDMA 1900, 9262, 9400, 9538, BT Off, Slide Out
FCC Classification: Licensed Transmitter Held to Ear (PCE)
EUT Type: 850/1900 GSM/WCDMA Phone with Bluetooth
Note: Slide-Out configuration (per ANSI C63.19 § 4.3.3)

i i
Figure 3-1
HAC Assessment System
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4. ANSI/IEEE C63.19 PERFORMANCE CATEGORIES

l. 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

56 to 61 + 0.5 x AWF

5.6 to 10.6 +0.5 x AWF

M2

51to 56 + 0.5 x AWF

0.6 t0 5.6 +0.5 x AWF

M3

46 to 51 + 0.5 x AWF

—4.410 0.6 +0.5 x AWF

<46 + 0.5 x AWF

<-4.4+ 0.5 x AWF

f > 960 MHz

M1

46 to 51 + 0.5 x AWF

|

—-4.4t0 0.6 +0.5 x AWF

M2

41to 46 + 0.5 x AWF

|

—-9.4to-4.4 +0.5 x AWF

M3

36to 41 + 0.5 x AWF

—14.4t0 -9.4 +0.5 x AWF

|
|
|
|
| M4
|
|
|
|
|

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 [2]

Il. ARTICULATION WEIGHTING FACTOR (AWF)

Articulation
Standard Technology Weighing Factor
| TUTIPU3GPP |  UMTS (WCDMA) | 0 |
| TIAEIANIS-2000 || CDMA I 0 |
| iDEN™ | TDMA (22and 11 Hz) | 0 |
| J-STD007 | GSM(217Hz) | 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) . Figure 5-1
Dynamic Range 2 V/mto > 1000 V/m E—fleIdPFr:)eb(: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/mto2 A/mat1 GHz i
(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
A5 Thes mad Vol
100K (ST Tt Vet
N -,

I T s
P ‘

— &

T |~ Differenial Arplifier

100 B
100 1

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)

— -—

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 1800 2000 2500 3000
| f[MHz]
| [ —nx TEM  -mRz |
| —u  Tem  eRm |

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.

robot j

controllsr
(CETMB-type)

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:

. . s c
V,=U,+U2. !
b dep;
with 1] = compensated signal of channel 1 (i=x v 2
U = mput signal of channel 1 (i=xw %
cf = crest factor of exciting field (DASY parameter)
dep; = 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 ii=x,

Norm; = sensor sensitivity of channel 1 (1=x

;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

=
[

e
=]

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

E2+EL 4+ E?

Eto.‘ = 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

I. 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)
!

+ Initializefield probe and
takereference reading

¢ Scan Area

¢ Measuredrift

. J'. Rescan for E or H-Field,
I dentify exclusion area and
; : as needed
then identify and record
maximum readmg for Per Section 4.3.1.2.2 (11)
remaining areain VV/m or
A/m x

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

Figure 6-1 RF Emissions Flow Chart
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Test Setup

SemxScm

Test — i
Dist

Reference .
Plane

\Cenm 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:

e 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
lcm

Reference point
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.

[l. 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

9gd ~ Directional Coupler / Sgnd Directiond Coupler
Generdtor Anrplifier ] Generdtor Anmplifier E— _\

Power Meter

Reference Power Meter
Figure 7-2 reaene
9 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:

. . L
om oo om oW oo o

Figure 7-4

R T A T )

Figur.e 7-5

2-D Raw Data from scan along dipole axis 2-D Interpolated points from scan along dipole axis
A Inserpglcd H (<)
o . . o
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 Tgrget %
(MHz) Power Result Field Deviation
(dBm) (V/m) (V/m)
835 20.0 161.3 167.3 -3.6%
1880 20.0 133.8 134.6 -0.6%
Frequency Input H-field Tqrget %
(MHz) Power Result Field Deviation
(dBm) (A/m) (A/m)
835 20.0 0.422 0.454 -7.2%
1880 20.0 0.446 0.451 -1.0%
Electric: Field Magnetic Field
Probe Proke
1 cm to top edge of
JL ‘L dipole element
Dipale
Signal gznerator . [F Amplifier —‘ Dwal Directional Caupler
RF
Pawer 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.

2.

6.

7.

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

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.

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

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

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.

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.

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)

Modulation Factors:

: ; E-Field H-Field ) ) E-Field H-Field
fMHz) | Protocol E('\/F/';')d H(f/":')d Modulation | Modulation | vz | Protocor |AVe EEetdIAve HEEI yoquiation | Moduation
Factor Factor (V/m) (Am) Factor Factor
835 AM 592.9 1.955 1271 1.077 835 AM 175.10 0.4947 1.385 1313
835 GSM 262 0.9825 2.877 2.144 835 WCDMA 252.30 0.703 0.961 0.924
835 Ccw 753.7 2.106 835 Ccw 242.50 0.6497
1880 AM 297.8 1.224 1.322 1.121 1880 AM 129.20 0.5285 1.449 1.219
1880 GSM 140.5 0.6129 2.803 2.239 1880 WCDMA 192.50 0.6853 0.972 0.940
1880 cw 393.8 1.372 1880 Ccw 187.20 0.6442
Figure 8-1
Modulation Factors
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Spectrum Analyzer Plots of ESG-D Signal used for PMF measurements:

W Agilent L Trace 1 Agilent L Freg/Channel
CH Mkrl  16.7 ms Trace 807 AM Mkrl  §33.3 psi Center Freq
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Log : Loy *
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&/ Clear Write B/ #36.600000 HHz
Offst Offst
éé‘z e Stop Freq
Max Hold @ §36.668000 Mz
i CF Step|
Min Hold| 1. MHz]
Lafw LgRw Futo Man|
Wl $2 . Wl S2 F offset
$3 FC View $3 FC i br bt
AR AR
£(fx £(x .
FTun Blank| FTun Signal Track]
On O]
Center 836.600 8 MHz Span @ Hz Center 836.600 6 MHz Span 8 Hz
Res BH 1 MHz UBH 1 MHz Sweep 20 ms (601 pts) Res BH 1 MHz UBH 1 MHz Sweep 20 ms (601 pts)
Figure 8-2 GSM850 CW Signal Figure 8-3 GSM850 80% AM Signal
Agilent L Freq/Channel 3% Agilent Freq/Channel
ESG-D GSM35a Mkl 2867 moll F W Mkrl  16.9 ms
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2 StopFreq i
§36.600000 MHz Stop Freq
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CF Step
. MHz| CF Step
Lgfiv Auto Man 180800608 MHz
|Rute Man
V1 82 Freq Offset s1Hp
$3 FCL L o a. Hz 33 FC Freq Offset
AR s 0.00000000 Hz
£0: .
FTun Signal Track -
On Off} Signal Track
On Off|
Center 836.600 8 MHz Span @ Hz
Res BH 1 MHz UBH 1 MHz Sweep 2B ms (681 pts) Center 1.86 GHz Span 0 He ) o Soale waﬁ
Res BH 1 MHz WBH 1 MHz Sweep 20 ms (481 pts) =]
|

Figure 8-4 GSM850 Signal

Figure 8-5 PCS CW Signal

& Agilent Freq/Channel Agilent Freq/Channel
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19 18
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1.06068000 MHz 1.60000800 MHz|
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51 W2
gé \Fjé Freq Offset 53 FC | Freq Offset|
o 0.00000808 Hz an 006000098 1
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Conter 1.88 GHz Span 0 He | Scale Tv;ce Conter 1.58 Gz ST ||, SO4e TYpe
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Figure 8-6 PCS GSM Signal

Figure 8-7 PCS 80% AM Signal
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9. FCC 3G MEASUREMENT PROCEDURES

Power measurements were performed using a base station simulator under digital average power.

I. Procedures Used to Establish RF Signal for HAC Testing

The handset was placed into a simulated call using a base station simulator in a shielded chamber.
Such test signals offer a consistent means for testing HAC and are recommended for evaluating HAC.
Measurements were taken with a fully charged battery. In order to verify that the device was tested and
maintained at full power, this was configured with the base station simulator. The HAC measurement
software calculates a reference point at the start and end of the test to check for power drifts. If
conducted power deviations of more than 5% occurred, the tests were repeated.

[I. HAC Measurement Conditions for UMTS

Output Power Verification

Maximum output power is verified on the High, Middle and Low channels according to the general
descriptions in section 5.2 of 3GPP TS 34.121, using the appropriate RMC or AMR with TPC (transmit
power control) set to all “1s”.

HAC Measurements

HAC is measured using the 12.2 kbps RMC with TPC bits configured to all “1s”. HAC in AMR
configurations is not required when the maximum average output of each RF channel for 12.2 kbps AMR
is less than ¥4 dB higher than that measured in 12.2 kbps RMC. Otherwise, HAC is measured on the
maximum output channel in 12.2 AMR with a 3.4 kbps SRB (signaling radio bearer) using the
configuration that results in the highest HAC for that RF channel in 12.2 RMC.

12.2 kbps | 12.2 kbps | 12.2 kbps | 12.2 kbps
Band Channel RMC AMR RMC AMR
[dBm] [dBm] [dBm] [dbm]
4132 22.72 22.70 22.75 22.65
Cellular 4183 22.40 22.44 22.38 22.40
4233 22.52 22.63 22.49 22.59
9262 22.38 22.34 22.37 22.32
PCS 9400 22.48 22.45 22.45 22.43
9538 22.43 22.40 22.44 22.40
Figure 9-1

Conducted Power Measurements for SGH-A767
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. OVERALL MEASUREMENT SUMMARY

A3LSGHA767
SGH-A767
AF-067-C

|. E-FIELD EMISSIONS:

Table 10-1
HAC Data Summary for E-field
Conducted ) . L FCC Excl
Mode Channel Backlight | Talk Config | Antenna Power at BS ;-Ilenr:g‘/\;g]) ngaévlj:sl)d F(ig\l;;r;n;t MARGIN RESULT |Blocks per
(dBm) (dB) 4.4
E-field Emissions
GSM850 128 off Slide Out Fixed 32.60 48.17 42.83 48.50 M4 none
GSM850 190 off Slide Out Fixed 32.50 57.72 44.40 48.50 M3 none
GSM850 251 off Slide Out Fixed 32.50 80.02 47.24 48.50 M3 none
GSM1900 512 off Slide Out Fixed 29.50 28.60 38.08 38.50 M3 7,8,9
GSM1900 661 off Slide Out Fixed 29.80 28.20 37.96 38.50 M3 7,8,9
GSM1900 810 off Slide Out Fixed 29.80 28.10 37.93 38.50 M3 7,8,9
Conducted . . A FCC Excl
Mode Channel Backlight | Talk Config| Power at BS ;;Tde(f‘/\l/g') ngaé(v';f)d F(Cd(;\ll_/lr;n;t MARGIN RESULT |Blocks per
(dBm) (dB) 43122
E-field Emissions
WCDMA850 4132 off Slide Out 22.72 50.1 33.7 51.0 M4 none
WCDMA850 4183 off Slide Out 22.40 51.6 33.9 51.0 M4 none
WCDMA850 4233 off Slide Out 22.52 67.2 36.2 51.0 M4 none
WCDMA1900 9262 off Slide Out 22.38 33.8 30.3 41.0 M4 none
WCDMA1900 9400 off Slide Out 22.48 36.3 31.0 41.0 M4 none
WCDMA1900 9538 off Slide Out 22.43 32.2 29.9 41.0 M4 none
Note: Slide-Out configuration (per ANSI C63.19 § 4.3.3)
Figure 10-1
Sample E-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)
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A3LSGHA767
SGH-A767
AF-067-C

Il. H-FIELD EMISSIONS:

Table 10-2
HAC Data Summary for H-field
Conducted . . . FCC Excl
Mode Channel Backlight | Talk Config [ Antenna Power at BS ;::;;a‘;ri) P(Za::AF/:re]I)d F(Sg:;r:)n MARGIN RESULT |[Blocks per
(dBm) (dB) 4.4
H-field Emissions
GSM850 128 off Slide Out Fixed 32.60 0.0930 -14.0 -1.9 M4 none
GSM850 190 off Slide Out Fixed 32.50 0.1014 -13.3 -1.9 M4 none
GSM850 251 off Slide Out Fixed 32.50 0.1411 -10.4 -1.9 M4 none
GSM1900 512 off Slide Out Fixed 29.50 0.0542 -18.3 -11.9 M4 none
GSM1900 661 off Slide Out Fixed 29.80 0.0588 -17.6 -11.9 M4 none
GSM1900 810 off Slide Out Fixed 29.80 0.0528 -18.6 -11.9 M4 none
Conducted . . . FCC Excl
Mode Channel Backlight | Talk Config| Power at BS :;T:&\I/g]) P&aé(Alj::l)d F(Eg:;rr:)lt MARGIN RESULT [Blocks per
(dBm) (dB) 4.3.1.2.2
H-field Emissions
WCDMAS850 4132 off Slide Out 22.72 0.0827 -22.3 0.6 M4 none
WCDMAS850 4183 off Slide Out 22.40 0.0866 -21.9 0.6 M4 none
WCDMA850 4233 off Slide Out 22.52 0.1119 -19.7 0.6 M4 none
WCDMA1900 9262 off Slide Out 22.38 0.0802 -22.4 -9.4 M4 none
WCDMA1900 9400 off Slide Out 22.48 0.0778 -22.7 -9.4 M4 none
WCDMA1900 9538 off Slide Out 22.43 0.0707 -23.6 -9.4 M4 none
Note: Slide-Out configuration (per ANSI C63.19 § 4.3.3)
T
Figure 10-2
Sample H-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)
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A3LSGHA767

SGH-A767

AF-067-C

lll. Worst-case Configuration Evaluation

Table 10-3
Peak Reading 360° Probe Rotation at Azimuth axis
Conducted ) ) _— FCC
Mode Channel Backlight | Talk Config | Antenna Power at BS T|meAvg. REES A REGHm MARGIN RESULT
Field (V/m) | (dBV/m) (dBV/m)
(dBm) (dB)
Probe Rotation at Worst-Case
GSM1900 512 off Slide Out Fixed | 29.50 38.21 38.50 M3
E(roll)
27.5 Vim +0.42 dB;
50—
45
40+
35
30+
?—Lw“'——«—ﬁ.._-o—q_—o—q P /v—"
L et SRR ’_"__"_"_‘—F—v__*w
So5L
20 :
151
10+
5
0:\\\|\\\|\\\|\\\| [ [
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 10/11/07 Biennial | 10/10/09 3613A00315
Agilent E4407B ESA Spectrum Analyzer 3/13/08 Annual 3/13/09 US39210313
Agilent E5515C Wireless Communications Test Set 6/8/07 Biennial 6/8/09 GB46110872
Agilent E5515C Wireless Communications Test Set 6/8/07 Biennial 6/8/09 GB46310798
Agilent E5515C Wireless Communications Test Set 9/10/08 Biennial 9/10/10 GB41450275
Rohde & Schwarz | CMU200 Base Station Simulator 5/29/08 Annual 5/29/09 836371/0079
Rohde & Schwarz | CMU200 Base Station Simulator 12/6/07 Annual 12/5/08 107826
Rohde & Schwarz | CMU200 Base Station Simulator 7/23/08 Annual 7/23/09 109892
Rohde & Schwarz NRVD Dual Channel Power Meter 12/12/06 Biennial | 12/11/08 101695
Rohde & Schwarz NRVS Single Channel Power Meter 713/07 Biennial 7/2/09 835360/0079
Rohde & Schwarz | NRV-Z32 Peak Power Sensor (100uW-2W) 12/21/06 Biennial | 12/20/08 100155
Rohde & Schwarz | NRV-Z33 Peak Power Sensor (ImW-20W) 11/28/06 Biennial | 11/27/08 100004
Rohde & Schwarz | NRV-Z53 Power Sensor 7/3/07 Biennial 7/2/09 846076/0007
SPEAG CD1880V3 Freespace 1880 MHz Dipole 1/16/07 Biennial 1/15/09 1002
SPEAG CD1880V3 Freespace 1880 MHz Dipole 3/11/08 Biennial 3/11/10 1064
SPEAG CD2450V3 Freespace 2450 MHz Dipole 7/17/08 Biennial 7/17/10 1062
SPEAG CD835V3 Freespace 835 MHz Dipole 7/16/08 Biennial 7/16/10 1082
SPEAG CD835V3 Freespace 835 MHz Dipole 1/16/07 Biennial 1/15/09 1003
SPEAG DAE3 Dasy Data Acquisition Electronics 11/13/07 Annual 11/12/08 455
SPEAG DAE4 Dasy Data Acquisition Electronics 6/26/08 Annual 6/26/09 704
SPEAG DAE4 Dasy Data Acquisition Electronics 1/30/08 Annual 1/29/09 649
SPEAG ER3DV6 Freespace E-field Probe 7/17/08 Annual 7117109 2353
SPEAG ER3DV6 Freespace E-field Probe 11/20/07 Annual 11/19/08 2335
SPEAG ER3DV6 Freespace E-field Probe 1/28/08 Annual 1/27/09 2332
SPEAG H3DV6 Freespace H-field Probe 7/17/08 Annual 7/17/09 6207
SPEAG H3DV6 Freespace H-field Probe 11/20/07 Annual 11/19/08 6170
SPEAG H3DV6 Freespace H-field Probe 1/28/08 Annual 1/27/09 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 I(Ddaé';\ 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.
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13. TEST DATA

See following Attached Pages for Test Data.
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PCTEST

EMGINEERING LASORATORY, IM(

PCTEST Hearing-Aid Compatibility Facility

DUT: CD835V3 - SN1082

Type: COB35V3
Serial: 1082

A

Measuremnent Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

= Probe: ER3DVE - SN2335; Calibrated: 11202007
= Sensor-Surface: Omm (Fix Suface)

» Hectronics: DARS SnB65; Calibrated: B252008

* Phantom: HAC; Type: SD HAC P01 BA

® [easurernent 3W: DASY4, V4.7 Build71;

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

dB
0.000

-2.52

-5.04

-7.56

-10.1

-12.6

Measurement grid: dx=5mm, dy=5mm
FProbe Modulation Factor = 1.00
Reference Walue = 1059 Wim; Power Drift =-0.017 dB
Average value of Total (interpolated) = 161.25 VWim

Date: 9417/2008

0 dE = 163.5Vm
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FCC ID: ASLSGHA767

S\ ST HAC (RF EMISSIONS) TEST REPORT Phimsuned
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\ PETEST

PCTEST Hearing-Aid Compatibility Facility
DUT: CD1880V3 - SN1064

Type: CO1880V3
Serial: 1064

Communication System: CW; Frequen

1]

cy: 1880 MHz;
Measurerent Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ER3DVE - SN2335; Calibrated: 11202007
= Sensor-Surface: Ornm (Fix Surface)

Blectronics: DARS SnG65; Calibrated 8252008

* Phantorn: HAC; Type: SD HAC P01 BA

» feasurernent 3¥: DAY, W47 Build71;

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

Measurement grid: dx=5mm, dy=5mm
FProbe Modulation Factor = 1.00
Reference Yalue = 151.2 Wim; Power Drift =-0.095 dB
Average value of Total (interpolated) = 13275 Wim

Date: 9417/2008

dB
0.000
-1.41
-2.82
-4,22
-b.63
-7.04
0 dE = 136.7V/m
PCTEST 2008
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A

PCTEST

MGINEERIMG LASORATORY, IMC

PCTEST Hearing-Aid Compatibility Facility
DUT: CD835V3 - SN1082

Type: COB35V3
Serial: 1082

835 MHz;

Measuremnent Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

» Probe: H3DW6 - SMNE170; Calibrated: 11202007

= Sensor-Surfa

ce: Omm (Fix Suface)

» Hectronics: DARS SnB65; Calibrated: B252008

Phantom: HAC; Type: SD HAC P01 BA;

® [easurernent 3W: DASY4, V4.7 Build71;

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

Measurement grid: dx=5mm, dy=5mm
Probe Modulation Factor = 1.00
Reference Value = 0421 Afm; Power Drift = 0.088 dE
Maximum value of Total (interpolated) = 0.421 Afm

Date: 9417/2008

dB

0.000 ’
W)

-4.08
-8.16
-12.2
-16.3

-20.4

0dE=0421AMm
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PCTEST

MGINEERIMG LASORATORY, IMC

PCTEST Hearing-Aid Compatibility Facility
DUT: CD1880V3 - SN1064

Type: CO1880V3
Serial: 1054

Communication System: CY

: 1880 M

L*

Measuremnent Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

» Probe: H3DW6 - SMNE170; Calibrated: 11202007

= Sensor-Surfa

ce: Omm (Fix Suface)

» Hectronics: DARS SnB65; Calibrated: B252008

Phantom: HAC; Type: SD HAC P01 BA;

® [easurernent 3W: DASY4, V4.7 Build71;

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

Measurement grid: dx=5mm, dy=5mm
Probe Modulation Factor = 1.00
Feference Value = 0438 Afm; Power Drift = 0.070 dBE
Maximum value of Total (interpolated) = 0.446 Afm

Date: 9417/2008

dB
0.000

-3.04

-6.08

-9.12

-12.2

-15.2

0 dE = 0.448AMm
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PCTEST Hearing-Aid I:cmpatlhlllty Facility
DUT: SGH-AT&7

Type, 8001900 GSMAWIDMA Phona vath Blustaath
Sanal AF-06T-C
Backlion off
Duly Cycla: 1:83

Communication System: GSME50; Frequency: 848.8 MHz
Messurement Standard DAEYE [High Pregsion Azseszment)

DazYd Configuration

= Probec ERIDVG - SN2335; Colibrated 11205007
& Benzor-Surlace (Fix Surlace)

= Bedronics: DAE4 Entes, Calibraled. 8252008
Phanlom HAC, Type S0 HAC FOI BIA,

Meagurement 23, DASYS, V4.7 Buld T,

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

Measurement grid: de=5mm, dy=5mm
Maimum value of padak Tobal hdd = 230.2 Vim
Probe Modulation Factor = 2 88
Refarence Value = 92 1 Vim, Powear Dl = .0 077 a8

Hearing Aid Mear-Field Category: M3 (AWF -5 dB)

Feak Efieldin Vim
Grid1 |Gad2 |Gad3 |
186.5 2222 221.0
Gridd |Grid3 |Gud &
190.4 230.2 226.2
Cmd 7T (Gndd (=md 9
188.5 223.7 221.3

JB
o.oon

g
&4 .
335

-4.47 .l

Cate 91002008

L.59
0 4B = 230, Him
PUTEST 2008
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PCTEST Hearing-Aid Compatibility Facility
DUT: SGH-ATeT

Type: 85001900 GSMWCDMA Phone with Blustooth
Sarial: AF-067-C
Backligh off
Duly Cyole: 1:83

Communication System: GSM1300: Fregquency: 18502 MHZ
Measwement Standard DASYS (High Preason Asseztmont)
DAEYq Configuration

* Frobe ER30VE - SNZI35, Cabbraled 11202007
* Zanso-Sudace (Fix Sudace)

& Heodromes. DAES S, Cabbraled. 82872002

& Phanlom: HAC, Type S0 HAC POI BA,

= Meazuremend 36 DAY, WA T Buld T1;

Slide Qut, Low.ch/Hearing Aid Compatibility Test (101x101x1):

Measurement grid, de=5Smm, dy=Smm
FMaximum value of peak Tolal fiedd = 50,1 Vim
Probe Modulation Factor = 2.80
Relerence Value = 15 7 Vim, Fowear Dnlt = .0 151 dB

Hearing Aid Mear-Field Category: M3 (AWF -5 dB)

Peak E-field in Wm
e 1| Grid 2 Grid 2

Crabe; 971002008

?3 9 801 791
[-pnd -1 Grid 5 (-:rld
51] 1 61.9 64.7
[.-I'Id .i' Grid & Grnd 9
f6.5 B3.0 868
;]
n.omn -
e
-3.62
Sa3
T.24
-3.0%
0 4B = 88 .0Vim
FCTEST 2008
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PCTEST Hearing-Aid Compatibility Facility
DUT: SGH-AT&7

Type, 8001900 GSMAWIDMA Phona vath Blustaath
Saral AF-06T-C
Backlion off
Duty Cycle; 1.1

Communication System. WCDMASED, Frequency: 246.6 MHz,
Messurement Standard DAEYE [High Pregsion Azseszment)

DazYd Configuration

= Probec ERIDVG - SN2335; Colibrated 11205007
& Benzor-Surlace (Fix Surlace)

= Bleodromes: DAES SniEE, Calibealed. 5282005

# Fhanlom HAC, Type S0 HAC POI EA,

= Meagurement SY. DAEYY, V4.7 Buld T,

High.ch, Slide Out WCDMA V/Hearing Aid Compatibility Test (101x101x1):

Measurement grid: de=5mm, dy=5mm
Madimum value of peak Total ield = 645 Vim
Frobea Modulation Factor = 0 8361
Refarence Value = 75 4 Vim, Powear Dl = .0 055 a8

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

Peak E<feld i Vim
Grid 1 Grid 2| Grid 3
54.4 63.5 629
Cridd| Crid 5| Gridé
5.6 64.5 63.5
Cd 7| Gnd B\ Gnd 9
54.5 63.3 827

Cate 91002008

L]
n.oon
r
1.03
-ZI']E . l
=100
B 4
4132
0 dB = 564 .5Vim
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PCTEST Hearing-Aid Compatibility Facility

DUT: SGH-A7e7

Type: 85001900 GSMWCDMA Phone with Bluetooth
Senal: AF-067-C
Backlighi off
Duty Cyele: 11
Communication System: WCDMA1900; Freguency: 1880 MHz
Maasurament Standard DASYE (High Fraazion Azssssment)

Dwsd Configuration

Frobe ER30DVE - SNZ335, Cabbmled 11208007
= Sansw-Surace (Fix Sudace)

= Bedronics. DAES Sne8s, Calibrated. 8282002

= Frantom: HAC: Type S0 HAC PO EA;
Meazurameant SV DASYS W 7 Buld 71

Mid.ch, Slide Out WCDMA Il/Hearing Aid Compatibility Test (101x101x1):

Measurement grid de=Smm, dy=5mm
Maximum value of péak Total fied = 35 3 Wm
Frobs Modulation Factor = 0 973
Reference Value = 12 7 Vim, Fower Daft = .0 117 a8

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

Peak E-field in Vim

Cind 1) Gnd E.('ﬂ'ln.‘l 3
26,2 27.7 |26.9
Cnd4 Gnd 3| Gnd &
16.5 21.00|21.4
Cnd 7| Gnd B/ Gnd ¥
32.2 353|339

0 dB = 25.3Vim

Cater 9/ 1002008
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PCTEST Hearing-Aid Compatibility Facility

DUT: SGH-ATe7
Type: 85001900 GESMMWCDMA Phone with Bluetooth
Serial: AF-06T-C
Backlighl off
Duty Cycle: 1.83

Communication System: G

MB50; Frequency: B48.8 MHz
Maaswament Standard DASYS [High Preazion Azsassmen)

Dwsd Configuration

* Frobe HIOWE - SNELTD, Cabbealed 11208007
= Sansw-Surdace (Fix Sudace)

= Bedronics. DAES Sne8s, Calibrated. 8282002
Fhantom: HAC: Typs S0 HAD PO BA;

= Measuraman] S5V DAY W 7 Buld 71

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

Measurement grid de=Smm, dy=5mm
Meximum value of péak Tobal fisld = 0307 Afm
Probé Modulation Factor = 214
Reference Value = D077 Alm, Poweér Dnft = 0024 a8

Hearing Ald Mear-Fleld Categary: M4 (AWF -5 dB)

Peak H-faeld 1n Afm
Ondl |Gnd2 ‘:-fll']"i.
0.302 0.219% 0.126
Ond4 |[Gndd Gad 6
0.293 0.213 0.122
Gnd7 |Gndd Gad 9
0.292 0,215 0.132

Dabe: 9/11/2008

© 2008 PCTEST Engineering Laboratory, Inc.

;]
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hbd
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=
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0 dB = 0.202A/m
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Dabe: 9/11/2008
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PCTEST Hearing-Aid Compatibility Facility

DUT: SGH-A7e7

Type: 85001900 GESMMWCDMA Phone with Bluetooth
Serial: AF-06T-C
Backlighl off
Duty Cycle: 1.83

Communication

System: GEM1900; Freguency: 1880 MHz
Maaswament Standard DASYS [High Preazion Azsassmen)

Dwsd Configuration

& Frobe HIOVE - SMELT0, Cabboaled 11202007
- &

Sansor-Surlace. (Fiz Sudace)

Bledronics. DAES Snss, Calitraled. 282008
= Frantom: HAC: Type S0 HAC PO EA;

= Measuraman] S5V DAY W 7 Buld 71

Slide Out, Mid.ch/Hearing Aid Compatibility Test (1012101x1):

Measurement grid de=Smm, dy=5mm
Meximum value of péak Tobal fisld = 0137 Alm
Probe Modulation Factor = 2 24
Referance Value = 0062 Alm;, FPower Daft = .0 090 dB

Hearing Ald Mear-Fleld Categary: M4 (AWF -5 dB)

Peak H-faeld 1n Afm
Ondl |Gnd2 ‘:;ﬂl’]"i.
0.115 0,119 0.119
Ond4 |[Gndd Gad 6
0.117 0,132 0.132
OGnd 7 Gndd Gad %
0.130 0,131 0.131

;]
n.oon
T el
- .r
245
o
i ]
408
0 dB = 0.132A/m
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PCTEST Hearing-Aid Compatibility Facility

DUT: SGH-ATe7
Type: 85001900 GESMMWCDMA Phone with Bluetooth
Serial: AF-06T-C
Backlighl off
Duty Cyele: 11

imunication System: WCDMABS0; Frequency: B48.6 MH
Maasurament Standard DASYE (High Fraazion Azssssment)
Dwsd Configuration

* Frobe HIOWE - SNELTD, Cabbealed 11208007

= Sansw-Surdace (Fix Sudace)

= Bedronics. DAES Sne8s, Calibrated. 8282002

Fhiantom: HAC: Type S0 HAC PO1 EA;
= Measuramen] SV DASYS, WM 7 Buld 71

High.ch, Slide Out WCDMA V/Hearing Aid Compatibility Test (101x101x1):

Measurement grid de=Smm, dy=5mm
Meaximum valie of péak Tobal fisld = 0105 Alm
Frobeé Modulation Factar = 0 541
Reference Value = 0066 Alnn, Poweér Dwift = 0100 a8

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

Peak H-faeld 1n Afm
Ondl |[Gnd2 Gad 3 .
0.103 0.078 0.045
Ond4 |[Gndd Gad 6
0.103 0,079 0.049
Gnd7 |Gndd Gad 9
0.105 0.080 0052

B
0.oon

-&.40

4.80
-F.20

0 dB = 0. 105A/m
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PCTEST Hearing-Aid Compatibility Facility

DUT: SGH-ATe7
Type: 85001900 GESMMWCDMA Phone with Bluetooth
Serial: AF-06T-C
Backlighl off
Duty Cyele: 11

Communication System: WCDMA1500; Fre
Maaswament Standard DASYS [High Preazion Azsassmen)
Dwsd Configuration

* Frobe HIOWE - SNELTD, Cabbealed 11208007
= Sansw-Surdace (Fix Sudace)

= Bedronics. DAES Sne8s, Calibrated. 8282002
= Fhanlam: HAC

: Typs S0 HALD PO1 BA;

= Measuramen] SV DASYS, WM 7 Buld 71

Low.ch, Slide Out WCDMA ll/Hearing Aid Compatibility Test (101 x101x1):

Measurement grid de=Smm, dy=5mm
Meximum value of péak Tobal fisdd = 0075 Alm
Frobe Modulation Factar = 0 240
Referénce Value = 0 06T Almn, Poweér Dwift = 0101 a8

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

Peak H-faeld 1n Afm
Ondl |[Gnd2 Gad 3 .
0,051 0,070 0.074
Ond4 |[Gndd Gad 6
0,055 0,072 0,075
OGnd 7 Gndd Gad %
0,062 0,070 0.073

B
0.oon

.

-1.4%

s

0 dB = 0.07T5A/m

Crate: 971142008
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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 §  Getwcizarizchet KAlnrIRnRL

Schrald & Partnor Farulna silss n dEdalonnugy
Eniglnearing &G c Survizly wlase o dl taratara

Zegnogsstrasse 43, EDOA Zuwlch, SacHzariaed 5 Swlma Culibraman Garvlee

Sz ditz 1 Sy e Svb for-ediknun Surdus 1565 Armmditatlon We ! SO5 108

The Swins Aecrar melon Sandoe 15 onc of the sideslsn BE F-Ma EA

Mucliatoral Agras sl P Cee chcognitian of callbraiion codlifu;htes

Glossary:

MORMx .2 serslivity in free space

DCP dinde camgnssion point

Palarization v i Fotation around probe axis

Polarization # 4 rotation around an axis that is In the plane norral i prokse axis (ot

ressurcrent cerler), La., & =008 normal to probe als
Connecty Angla  information used in DASY systamn to align probe sensar X o the robat
cooadinata systern

Callbratian 18 Performed Accarding te the Following Standards:
a] IEEE 5td 14092005, ' IEEE Standare for callaration of eloctromagnetic Neld semsors and
grobes, exchuding antennas, from 9 KHz 12 40 GHZ", December 2005,

Mathads Applicd and Interpratation of Parameters:
v NORME W Z Assessed for E-field puiarizaion 3 = 0 for X sensors and & = 90 for £ senscr
s 100 MHz in TEM-eell; < = 1850 MHz: R22 wavequide).

o WORMTy. 2 = NORMY ¢ * requency_response [see Fraguancy Response Charl).

s DCFxp.c DCP ase numercal lingarizaton patameters assessed based on the data of
power swaep ine uncarainy reguiren’, DCP does not dapend on fregquency.

v Spitencal isofropy (30 devistion from isotropy) in @ Iooally homogansous field realized
1510 an apen waveguids setup,

v Sengor Ofset The sonsor offsec coresponds 0 Me offset of vidusl measuramsnt center
from the probe lp fen probe axis), ho olerancs reguired.

o Crorector Angle: The angie is assozsed using e rformation gaineed by determining 4he
HORM (no uncerainiy segquired ).

il i ERF23353 Mowd? Page: 2021 9
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ERZDVE SN:23125 Nowember 20, 2007

Probe ER3DVG6

SN:2335

Manufactured: May 31, 2006
Last calibrated: July 10, 200G
Recalibrated: November 20, 2007

Calibrated for DASY Sysiems

Mcde ann-cormpelible w th DASYZE aystem!)

Cartficin: Mu) ERI-Z330_ N SagE ol Y
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ERIDVE EN:2335

Movemhber 20, 2007

DASY - Parameters of Probe: ER3DV6 SN:2335

Sensitivity in Frae Space [dVimy] Dioge Comprassion®
Marrmx 1.64 = 107 ¥ (k=2) DEP X B3
Morery 1.67 + 101 ¥ (k=2] nCeEY 93 m'
Moz 1,82 101 % (k=2} OCF Z 96

Frequency Correchian

x
¥
Z

Senaor Offset

X
b
£

Connector Angle

0.0
0.0
1.0

(Probe Tp to Sensor Cenlar

2.5 mm
2.5 mm
25 mm

=285

measurarnent multiplied by the coverage factor ka2, which far a normal distroution
corres ponds o 4 coverage probability of approxtmately 33%.

A nymezisd Innaizatior paze plel, wocena ol ruiese

Cabaere po; sHEPEAR MolT Fage 4 of &
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ER3IDVE SH:Z2335 November 28, 2007

Frequency Raesponse of E-Field
[TEM-Cell:HI112 EXX, Waveguide R22}

in —— - —— -
T - -— - -
B :"l,.._ ———— e e ae . ..;__ -——
= [ : —————-
Bz e
E A
[= - == - H
F i
o - —— —— - —_ -
E : !
i '
§ T :
= :
a !
g
E—n = : :
| g | R ———
1 oo - = .- - -
PEEE I
i [T P e— e I —
| oy I - T R ————-
| | T I
i aE o - - i Y
, 0E + - ! fommims o e
2 SN 1003 1503 Rl I 2R AR
: f [MHz]
T —a—TEM —B— Rz
1 .
| |2 —+—TEM &Rz
Lincertainty of Fraguancy Rasponae of E-fleld: £ 6.3% (k=2)
ol fale Mot L £2-REE ol Paga 57
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ER3IOVE SH:2335 Movember 20, 2007

Receiving Pattern ($), 3 = 0°

S —_—

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

[
|
|
|
|
|
|
|
|
\‘ I+>< —a—y —8—7 —O—bot

Cedificate Mo ERA-2335_MewdT Fage & o 8
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ERIDVYE SM:2335 Mowvember 20, 2007

BN L
ns !
[/ S

(LR

1.2
0
1.6

Error [48]

-1

Errar {dB]

o ifiaale M CREEEES Howbs Pac

|'_|_2...5. - !
1.1 Bl

N L [

Receiving Pattern (¢), 3 =0°

-1 e sl MHz
- I MHE
—4— 6 MHz

¥ —— 1600 tiH=
—o— 2809 MHz

Uncertainty of Axlal lsotropy Assessmont & 0.5% (B=2)

Receiving Pattern (¢), 5 = 90°

—o A0 e
—B- 100 F2H
HEREE S
o |-—I—1EDDMHz I
L e 2500 MHE

Uncartalnty of Axlal lsotropy Asscssment: & 1,55 (k=2]

i
=1
7}
=
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ER2DWVE 5N:2335 November 20, 2007

Dynamic Range f{E-field)
{Waveguide R22, f = 1500 MMHz2}

Sernzor Walkages [LY]

Unierally of Linearlty dssessment: * 0.6% (k=21}

Cartif.z32 No; ER3-353%% Moel™ 1"age & of g
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ER3DVE 5M:2335 Nowvember 20, 2007

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

Error [4E]

" e
I T 0= LED H-CLE0--0.40 =B R B B 11, 2040 0
o

Lo BCEC-RAC B240060  E0ERI0C EOE-o
| WA S - — -
Uncertainty of Spherical lsotropy Assassment: £ 2.6% (k=3)
Corificete Mo; FRI-2335 NowlT Fape tofh
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Calibration Laboratory of £,
Schmid & Partner S

Engineering AG
wigmmm g&, 8004 Zurich, Switzerland E@@%

Accredited by tha Swiss AccreditaSion Senice (BAS)
The Swiss Accraditation Service is one of the signatories to the EA
Multilateral Agreament for the recognition of calibration certificates.

Calibration procoduns(s)

Calibration date:

Condition of the calbrated item |1

This calibration curificeste documents the iraceabllty to national standards, which reslize the physical units of measuremen's (S1).

The and bieu ‘with confidence prabability are given on tha folicwing pages and are part of the certilcate.
Al calorations have been concucted In the dosed y ‘ndility: anwi il e (22 & 2)°C and hurridity < T0%.
Calibration Equipment used (MATE crifical for calibration)
| Primary Stancards we Cal Date (Caibmted by, Cenificate No.)  Seheduled Galitwaton =
Power meber E44158 G3412034874 29-Mar-07 (METAS, No. 217-00ET0) Mar-08

Pomor sensar FA4124 MYA140827T 28-Mar-07 (METAS. No. 217-00E70) Mar-03

Porwer sensor C44124 Y 41408087 20 Mar 07 (METAS, No. 217-00E70) Mar-08

Referance 3 db Attenuator SM: 55054 (3c) B-A0g-CT (METAS, No. 217-00719) P08

Raferance 20 dB Atenuator SM: 55086 (20b) 28-Mar-07 (METAS, No, 217-00ET1) Mar-08

Referance 30 dR Atienuator SM: S5120 (30b) B-8g-C7 (METAS, No. 217-00720) Aug-08

Refersnos Srobo HIDWVE SMN: 8182 2-0cA-07 (SPEAG, Mo. F3-8182_0ctd7) Oct-08

DAES SM: 654 20-AprdT (SPEAC, No. DAE4-654_AprlT) Apr-08

Secnndzry Stancands I # Chasck Dasbe: (in hoise) Scheduled Check

RF genorator HP 06460 US3642U01700 A-fug-E0 (BFEAG, in house chook Oct 0T} In house check: Oct-08
Nabwark Analyzer HFP 87S3E US3ITIN0585 18-0ct-01 [SPEAG, In house check Oct-0T) In housa check: Ow-08

Function

Calibrated by:

Aporoved By:

This calibration carificate shall nat be eproduced wsoepd 0 ful wihout wiitien spproval of the laboraiory.

Centificate Mo H3-5170_NowvdT Fage 10t 8
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Calibration Laboratory of

5 Schweizerlscher Kalbrerdianst

Schmid & Partner c Gervice suisse d'btalonnage

Enginearing AG Servizio svizzero dl taratura
Zeughausstrasse 43, 80404 Zurhch, Swlizerand S  swiss Cambration Sorvice
Agoredited by e Swist Accraditation Senvise (5A5) Accraditation No.: SCS 108
The Swiss Accreditation Servive 15 ane of the slgiratories to the EA
Multliateral Agreemant for the recognition of calibration certificatas
Glossary:
NCRMx,y .2 sensitivity in frec space
CCP diode compression poin:
Folarization ¢ 1 rotation arcund probe axis
Polarization & & rotation around an axis that is in the plane normal ta probe axis (at

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

Calibration is Performed According to the Following Standards:
a) IEEE Std 1309-2005, ¢ IEEE Standard for calibration of electramagnetic field sensors and
probes, excluding antennas, from 9 kHz to 40 GHZ", December 2005,

Methads Applied and Irterpretation of Paramaeters:
e X YZ alaifal: Assessed for E-field polarization & = 80 for XY sensers and 8 = 0 for £
sensor {f < 800 MHz in TEM-cell; f = 1800 MHz: R22 waveguide).

o XY Z{f alataZ= X Y.7Z_atiaiaZ® frequency response {see Frequency Response Chan).

»  DUCPxy,z: DCP are numerical linearization parameters assessed based on the dafa of
power sweep (no uncerainty required). DCP does not depend on frequency.

» Spherical isotropy (30 deviation from isotropy): in & locally homogeneous fied realized
using an open wavequide setup.

» Sonsor Offsef: The sensor offset corresponds to tha offset of virlual measurerment canter
from the probe tip (on probe axis). No tolerance required.

»  Connector Angle: The angle is assessed using the information gainad by determining the
X _afata? {no uncertainty required).

Carficate Mo: H3-3170_MowdT Pags 2 of &
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H3DVE SN:B170

November 20, 2007

Probe H3DV6

SN:6170

Manufactured: May 19, 2005
Last calibrated: QOctober 13, 2006
Recalibrated: November 26, 2007

Calibrated for DASY Systems

(Mete: non-compatibla with DASYZ systemt)

Cerificate Mo: H3-5170_Nowdy Fage 3 of &
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H3DVE SN:8170

DASY - Parameters of Probe: H3DV6 SN:6170

Sensitivity in Free Space [A/m / N{pV)]

X
hd
Z

al

2.494E-02
2.631E-02
2.954E-03

Diode Compression’

DCP X 35 my
RGP Y 85 mv
DCP Z 86 mv
Sensar Offset

X

Y

z

Connector Angle

at a2
1205E-4  1.60BE-6 £ 5.1 % (k=2)
56IBE-B  -2.557E-5 = 5.1 % (k=2}
BT9BE-S  2.803E-5 + 5.1 % {k=2)

{Prabe Tip to Sensor Center}

3.0 mm
3.0 mm
3.0 mm

-358 °

November 20, 2007

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

T mwamericat nen zalion parameter UACRMRAINTY net fegquiad

Certifinate Moo H3-6170_Moeny
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H3Dvé SMN:6170 November 20, 2007

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

T

-
[
P

-
a

=
o
i
!
i
1
|
i
i
;
!

Frequency respense (normalized)
[=]
|

o
w
1
i
T
i
;

! o7
!
i
! 0B ; : [HUU SR DR RS S
4] 500 100C 1800 2000 250 3003
1 {MHz]
_._._.};3;.;. S
: R
Uncertainly of Frequency Response of E-field: X 6.2% (k=2
Cortificale Mo H3-6170_Maw]7 Page 5of &
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H3DV6 SN:6170

November 20, 2007

Receiving Pattern (¢), 9 = 90°

f = 300 MHz, TEM Ifi110EXX

Receiving Pattern (¢), 3 = 0°

f= 2500 MHz, WG R22

Certfieste Mo: H3-B170_Naw7 PagaBof 8
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H3DVE SN:6170

Error [dB]

Ernor [dB]

1.C
X}

0.2
[FAW

-z -

-Bud

I

-0.4
-1.0

PE |-
0.4 -

November 20, 2007

Receiving Pattern (¢), 9 = 90°

1680
1%l

Uncertainty of Axial isotropy Assessment: + 0.5% (k=2)

Receiving Pattern (¢), 9 = 0°

Uneertainty of Axlal Isotropy Assessment: * 0.5% (k=2}

Carificats No: HI-BT70_MNov0?

Page ¥ of &

| —o— 300 MHz
|l 600 MHz
ol TS0 MH2Z
: —B— 1000 MHz

| —a— 2500 Mz

{—o— 300 WA=

B 600 MHz
i~ 750 MHz
i~ 1300 MHz
= 2500 MHZ

FCC ID: ASLSGHA767
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H3DVG SN:6170 November 20, 2007

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

- 1
i LE+0E |
i
|
1.E+15 i
i
P.E+id -
3 ;
@
on
£ tE+D3
:ﬂ. -
B
"
§
P LEsD2
§.E+D1
1E0D - -
0.0
H (/e at 1800 MHz
: T P . !
2
1 1
o
=
s O
g
w
R
1
! a2 e B i
o001 ;01 o 1
i H [Afn] at 1800 MHz i
Uncertainty of Linsarity Assessment: * 0.6% (k=2)
Cenificata Mo: HE-8170_Nowd? Page 8 of &
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Swilzerland

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

Glient PC Test

Schwelzerischer Kalibrierdienst

Service suizse d'étalonnage
Servizie svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 108

Certilicate No: CD835V3-1082_Jul08

|CALIBRATION CERTIFICATE

Ohject

| Calibration procedure(s}

Calibration date:

Condition of the calibrated iem

CDB835V3 - SN:

QA CAL-20.v4

1082

Calibration procedure for dipoles in air

July 16, 2008

In Tolerance

This calibration certficate docurments the traceabilily t national standards, which realize the physical units of meaguremants {S1).
All caliaratiohs have been conducted in the closed laboratory facility: envirenment temperature (22 x 3)°0G and Pumidy < T0%.

Calibraticn Equipment used (METE crilical 1or calibration)

Frimary Standards |ID# GCal Date (Certificate Mo.} Schedulad Caliaration
Power meter EPR-4424 GE37480704 (04-0c1-07 (Mo. 217-00736) Oct-08

Power sengar HP R4R1A LI&372027R3 (M-0ct-07 (Mo, 217-00736) Oct-08

FProbe ERZDVE 5h: 2336 -Dec-07 (No. CRI-2336_Decd?) Dec-08

Probe HEDVE SN G065 31-Dec-07 (Mo, H3-6065_-DecT) Cec-08

DAE4 SN: &1 2.0ct-07 (No. DAE4-TE1_Oct0?) Oct-06
Secandary Standards 10 4 Check Date (in house) Schaduled Cheack
Power meter EPRA-447 98 GB42420191 11-May-05 {in howsa chack Qcl-07) In house check: Oct-08
Povwer sensor HP 84824 UEETE0sE07 11-May-05 {in housa chack Ol 07) In houge check: Qot-08
Power sensor HP 8482H 3318809450 DE-Jan-Uz2 (in house check Qot-Ur) In howse check: Oct-08
hetwork Analyzer HP 8733E US37390585 16-Cet-01 {in house chack Cct-07) In howse check: Oct-08
FF generator E44338 Y 41310381 2E-Mov-0¢ {11 housa chack Oct-07) In house check: Oet-08

Mame Function
Calibrated by: Claudio Laubler .I,aburat-unf Techmician
Approvad by: Fin Bomholt Technical Director 7" W
B - £
lzgued: Juy 23, 2D0R

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certiticate No: CLS35V3-1082_Julos
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Calibration Laboratory of
Schmig & Partner
Enginesring AG

Teoughzusgstrasse 43, 004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

C Service Suisse d Stalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

soorecfiled Dy the Swiss Acoreditation Servize (SAS) Accredimption Me.. SCS 108
The Swiss Avcreditatlon Service is one of the signatories o the EA
Weultilateral Agroemant for the recoghitlon of catlbration certficates

Reforences

[13 ANGI-GE3.19-2005
Almericar MNational Standard for Methods of Measuraement of Compalelily betweaen Wirstess
Communications Devices and Hearing Aids.

WMethods Applied and Interpretation of Parameters:
s Coordinate System. y-axis s in the direction ot the dipols arms. z-axis is tromn the basis of the antenna
{mounted on the table) owards il fead paint between be dwao dipcle arms. x-axis is normal o the ather
axes. In ecincidence with standard [1], the measuremart plancs (prabe sonsor centar) are codocted o be ol
a cislance of 10 mm above the tof edoge of the dipole arms.

o Messurerrend Conaifions: Further details are available fom the hardecpizs at the ond of the ceifificate. All
figures statac in the ceriticate are valid at the frequercy ind cated. |he tarward powear (o the dipale
monvector is sal with A calibrated power mater cannacted and monitored with an auxiliary powar meter
connected to a dircctional cousler. Wl the disole wadar tesl is connected, the farward power is adjusted to
e same level,

a  Aptenna Positioning, The dipole is mounted on a HAC Test Arch phaniom using the mate-ing dipole
pasitionst with the arms Forizantal and the teeding cable coming from the flosr, The measurements are
performed na shielded raom with absorbers around the setup to reduce e reflecttons.

It b worifiod before the mounting of the dipale under the Test Arch phantormn, that ts arms are perfectly in a
fine, 1L is nstalled e the HAG dipals positicner wilh is armos parallel befow the dietectric reference wire and
aple to maove clastically in verical direction wthout changing it relative pasition to e top center of the Tast
Arch phantom. The vertcal distance o tha probe is adjusted after dipole maunting with & 245Y4 Surface
Check job, Before the maasuremaent. the distance batwean phantom sarace and probe lip iz varilied. Tha
uroper measdrament distance is selected by choosing the matching section of the HAD Test Arch phatom
with the preper device reterence point fupper surfase of the dipoie] and the matching grid reference pomt (tip
af ~he prober] considering the probe sensor offset. The vertical distance o the prcbe is essential for the
ACCLITECY.

s Feod Pont impadancs and Return Loss: These parameters are messured using a HF 8733E Yecor
Metwork Analyzer. The imocdance is speciied at the SMA cannsctor of the dipols. The influsnce of
retlectizng was el rminating by applying the avoeradgrg Tunstion while moving the dipcle ir the air, atkeast
Them away from any obstacles.

o o lield gistripunion: E fisld 2 measured in tqe x-y-plane with an sotropic ERZD field probe with 100 mW
forward power to the antenna leed poitt. In accordance witk 1], the scan area is 20mm witlz, its length
exceeds ths dipole arm length (180 or S0memn). The sensor center is 10 mm {in 2) above the wop of the dipole
arms, Pweo 30 maxwma e available near the enc of the dipole arms, Assuming the dipole arms are perfectly
in ohe line, the average of these two rmaxima (= subgnd 2 and suborid 8] s determined 16 compensale {or
aery hon-patallelity to he measuremen: plane as wall as the sensor displacement. Tha E-fis d value stated
gz calibralion value rggmesents the maximum of the interpoiated 30-E-feld, 10mm above the dipote surfaca.

. H-fighd distitbution: H-fiefd is measuarad with an isgtropic H-Tield probe with 100m W forward power to the
antenna “ead poind, in e y-plans, The sCan arsa and senscr distance 15 agu valant b the E-field scan.
The maximum of th field is ava lable at the center (subgrid 57 above the feed pont. The H-ield value stated
as calibration value represents the maximum of the interpolated H-field, 10mm abowve the dipale surface at
b T=ad acind,
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1 Measurement Contitions

LASY systern configuration, as far as not given o1 page 1, T
DASY 'u‘ersmn DASY4 |
DASY PP '-J'erslon SEMCAD ’

V4.7 BTl !
V1.8 Bidd ;

Phantom Hﬁ!G Test Arch SD HAG P01 BA #1 O?(} i
i Distance Cipele Top - Probe 10 mm
: Center

Scan resolutiun

i, dj,.f 3 mm grea = 20 x 180 mrr

Frel:]l.u}r'u:}.l 835 MHz = 1 MHz
“Forward povrar at dipole " . o
vonpeclor 203 d?m‘_ 10 L
Input power drift = 00508
2 Maximum Field values
H-field 10 mm abeove dipole sutface condﬂmn interpelated maximum

Maxinum measued
Uncertainty for H-figld measurement: §.2% (k=2)

‘Iﬂ{) ey forward power 0.448 Afm

E-field 10 mn ahove d:;i;:h; surfaue condition i Interpoiated maximum
Pv“"l}(ll‘l‘llll"l"; mp’if;urpd above high end- \1 0 r}.w Tarward power 170,65 Wim T
Waxim.im measured above Io\::-‘a“r;;i 160 mW forward power | 188.7 Wim :
A\feraged“na;;mum ehoye arm 100 rﬁ‘@il'wf;:_nrward ErWE ._.1 84.7 Vim o

Ur.ceﬁ:uniy far Edietd mesurement 12 6% (k=2}
3 Appendix

3.1 Antenna Parameters

i Impedance L
(425310 0mm

(521+,43}ch
i B6.0-15.9) Ghm

i L

[ReturnLoss

[Frequency

3.2 Antenna Deaign and Handling

The caliration dipele has a symimelic geomelry with & Daill-i1 wio $iLh matehing netwark, whish leacks o tha
enhansed zandwidth,

The dipole i buil of standard semirigid coaxia sable. The nlermal ratcaing ling is vpen ended. The antenna is
tharefore cpen for DC signals.

o not apply fores to dipolo arrs, as they are liabls 1o bane, The soidered connections near the feedpaint may be
damaged, Aller excassive mechanical siress or evarhealing, check Lhe impedance charactarist cs to ensure that the
internal matching network is rat affected.

After long terrn usa wilh 409 radiaed paver, oaly a slight warrking of the dipode nea- the feedpoint can be
measured.
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3.3 Measurement Sheeis

3.3.1 Return Loss and Smith Chart

16 Jul ZEAS le:@3:i@

CHL 521  LOG 5 d0/REF 15 4B _ 2-26.433 dB 835,080 AED Hz
! | | ! }
* |
e f—i——'_—' CHL Markars
| | I \K T 1:-1E.292 dB
\ | G608 HHz
Cor § | i 4 |
| | \\ | F=16.012 OB
T | ﬁ.\: | anEa0E MHz
1 1 i Bkds T 41- 20,670 AR
. | | _ £ | 958.988 MHz
Flig |
16 | | | 1 -16.750 db
[ T i D008 MHZ
' i
CHZ 514 4 U F§ 2152131 ¢ 433360 827.13 pH 535,000 666 HHz
Del CH2 Harkers
11 42,533 ¢
(el -11.6843 o
209,088 FHz
3 55.953 ¢
-151879 &
923,088 FHz
v 33353 ¢
= 953.088 FHz
5 43,945
13082 &
¥ 962.BBE IHZ
START 33%.00€ 838 MHz s 5TOP 1 335,090 088 MH
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3.3.2 DASY4 H-field result

Tesl Laboratory: SPEAG Lah 2

DUT: HAC-Dipole 835 MHz; Type: DEIZV3; Serial: 1082
Communication System: CW; Frequency: 835 MHz, Doty Cyeles 101

Medium paramerers used: o = 0 mho/m. g = 1 p=1 kgm®

Phitntom section: RE Section
Measurement Standard: DASY 4 (High Precision Asscssment)

DASY A Conliguration:
*  Probe: H3DWVO - SNGDGS: Calibrated: 31,12,2007

o Sensor-Surface: (Fix Surface)

- Electronics: DAEA Sn78 1, Calibrated: 02, 10 2007

DateTine: 13.07.2008 134848

a  Phuntom: HAC Test Arch with AMUOC; Type: 81 HAC PO BA: Secial: 1070
o Measuramenr SW: DASYH, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 18

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

(d1x36Ixd):

Measurement grid: dx=bmni, dy=5n1m

Maximum value of peak Total ficld = (b448 Afm

Probe Modulaticn Factor = |00

Pevice Reference Point: CLODGO, (2000, -6.30 mm

Reference Value = 00476 Afm; Power Drift = 0014 dB
Hearing Aid Near-Field Category: Md (AW 0 dB)

40
oLonn

-21.3

Peak -liekl m Afm

Grid | Grid 2 Grd 3
0.374 1394 0370
M4 M4 N4
Crriet 4 Grid 5 Grid 6
0.427 0448 D2
M4 M4 N4
Ciried 7 Ciridd 8 Ciricd &
0,384 0,403 0374
Mid Wid N

——
1

1dB = 0.445A/m

Certiicate No: GLB3EVE-1082_Juldg
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3.3.3 DASY4 E-field result
Date/Time: [6.07.2008 14:38:38

Test Luhorulory: SPEAG Lab 2
DUT: HAC-Dipole 835 MHx; Type: DB3SV3; Scrial: 1082
Communication Sysiem: CW; Frequency: 835 MHz; Duty Cyele: 101
Mediom parameters used: 6 = 0 mhofm, & = 1; p = 100 Itg,-f|11"
Phantom section: RE Sceelion
Measurement Slandard: DASY 4 (Iligh Precision Assessment)
DASY4 Caonfliguration:

] Probe: ER3DWVG - SNZ2336; ConvF(L, 1, 1} Calibrated: 31 122007

. Sensor-Surface: (Fix Surlace)

+  Eleetronics: DAE4 Sn781; Calibeated: 02.10.2007

e Phanom: HAC Test Arch with AMCC; Type: SD HAC PU1 BA; Serial: 1070

» Measursment SW: DASY4, W47 Build 71: Postprocessing SW: SEMOCAD, VLA Build 184

E Sean - measurement distance from the probe sensor center to CDE3S Dipole = 10mm/Hearing Aid Compatibility Test
Hx3alxl )

Measurement grid; dz=5mm, dy=5mnm

Muaximum value of peak Total Tiele = 170.6 Vim

Probe Maodulalion Factor = 1.0

Devize Reference Pomnt: (L000, 0.000, -6.30 mum

Reference Value = 1124 Vim; Power Tritt = 0,000 dB

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

Pruk E-licld in ¥im

Girid | Girid 2 Grid 3

154.4 1587 154.6
[ B M4 M4

Liricl 4 Girid § Cirid &

81.1 2.8 79.9
i Ml ES

Grid 7 Grid & Cirid &
163.7 170.6 162.6

M4 W4 M4
L] B
(=)
|
L] |
R {14
LR ]
7.32
.76
12
0dB = 170.6Y/m
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Arnerivan Naticral Standard for Mathods of Measurement of Compatibility between Viralsss
Commurications Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

»  Coordinate Sysiem: y-axis is in the direction of the dipoie arms. z-axis is from the basis of the antenna
‘mounted cn tha table) towsards its feed point batween tae two dipale army. x-axis is normal to the other
axes. In coincidence with stardard [1], the measurement pianes (probz sensor centor) ara selected to
ae al & distance of 1€ mm shove the top edge of the dipale amms.

«  easurement Conditions: Fusther deteils arg avallghlz from the hardoep es at the end of e verlifivale.
All figures staled in the certificate are valid at the frequency indicated, The forward power to the dipole
sonnector & set with a calibrated power Meter zonnectad and manitored witts an auxiliary power meter
connected to a directional couplzr. While the dipole uncer tast is conneocted, the fotward power is
adjuzted o the sams lavel,

»  Antenna Positioning: The dipole ks mounted on a HAC ~est Arch phantom using the malching dipole
positionet with tha arms horzonta and the feading cable soming from the flcor,. The measurerranis are
parformed if 2 shielded room wih absorbers aroard the setup to reduce the Teflections.

It is verified betfare lhe mounting of the dipode Lndar the Test Arch phantam, that its arms are porfactly
in & line, ILis Installed on the HAC dipole pasitionsr with its s puralied below the dielectic reference
wie and able to mowve elastically in vertical direction without changing its reletive position to the toa
zenter of the Test Arch phastom. The vertical distance to the srobe is adjusted after dipole mounting
with a DASYY Surfacs Check job. Bzfore the measurement, the distance botwoeen plantam surface and
prebe tip is verified. The proper measurement distance is seleciad by choosing the malching section of
thie HAC Test Arch chantom with the proper device reference point (upper surface of the dipola) and the
match ry grid reference point (te of the aroba) considarirg tha prabe sensor offzet. The vertica!
distance tc the probe is essential for the accuracy.

e [eed Point impedance and Aeturn Loss: These paramotors are maasurad using a HP B753E Vectar
nework Analyzer. The Impadarce is spec fied at the SMA conneclor of the dipdde. The influgnce of
reflectons was eliminating by apglyving the ave-aging function while miev ng the dipole in the g, at least
TLum away from any obstacles,

«  E- figld distribution: E field 35 measurad in the s-ypilana with an isotropic ER3D-fizld probe with 700 i
forward power to the anlenna feed point. In accordance with {11, the sean area is 20mim wida, its lengih
exceeds the dipcle arr length {180 or 20mm). The sensor senter s 10 nm {in 2 sbove the top o the
dipole arms, Two 30 maxima are available rear the end of tha dipale arms. Assuming ths dipole arns
ara perfectly in oqe ling, t1e average of these twa maxima {in subgrid 2 and subxqrid 8] is determinad to
compensate lor any non-parallglity to the measuremeant plane as well az the sensor displacemont. The
E-fleld value starad as calibration velus represents the maxinr um of the indepolated 30-E-f eld, 10mm
above the dipole surface,

o H-fiald afsivhoton. Hefiald is megsured with an isotropic H-fied probe with 100miy fonward power to the
anlanra feed point, in the xy-plane. The scan area and sensor distance is equivalent the F-fiekl
scan. Tle maximum of the fizld is availzble at the center (subgrid 5) sbove the fesd peint, The H ficld
value stated &3 calibration vaiue rapresents the maximum of the Interpo ated H-field, 10mm above the
dipole surface at the feed point.
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1. Measurament Conditions

DASY system configuratian, as faras nat given on sage 1.

DASY Version DASY4 Ve 7 BeT

DASY PP Version SEMCAD V188178
Phantom HAG Test Arch "SI HAG PG1 BA, #1070
Distance Dip-:-ualéﬂ:r_op - Probe Center i mm

_Eéé;;‘;ééoluﬁon T dx, dy = 5 mm ared = 20 xQOmm

Freqauency 1880 MHz - 1 MHz
Forward power at dipole connactor 20,0 dBrm = 100mw
Input power drift < 005 dB
2. Maximum Field vahies
H-field 10 mm above Ji-po!e surface Interpolated maximum

conditicn

Paxirurs maasiees

100 forward powes

0.463 A/m

Urcertainty for H-ield measuement &.25 (k=2)

Efield 10 mm above dipole surface condition Interpolated maximum ¢
Waximum measured above high end 00 Wy Tarward power '35.6 Mim
Waximumm measursad above low e 100 WY fanivard power SE58 Vi

Averaged rmsxiraurm above anmn

3. Appencix

3.1 Antenna Paramgters

100 1mW forward power

136.3 ¥/

| Impedance

{475 + 7.6 10m

{ 49.4 + 8.9 ) Ohm
{5 .8 +j8.6) Ohm

{54.8-(21)01mM

Frequenzy Return Loss
(T70MHe 21.5dB
| 1880 MHz 20.9 d8

1990 Mz 21.1dB
JosomHz 26,006 )
{2000 fiHz - 5E Y G

(449 +(1.1) Chm

3.2 Antenna Design and Handling

The callbration d pole has a symmelric geomelry wilh a Buill-in lwe siub matshing network, which fsacs 1o the

enhanced bandwidth.

The dipole is built of etandard semirigid coaxial cabls. The intarnal mateaing line is open ended. The sntenna is

tharafare apen far DC signals.

Do nat apply force to dipole a-ms, as they are liadle ta bend. 15He soldered connections near the fzedpoint may
ba damagod. After sxcessive mechanical stress or averheeting, check the impedance characteristies 1o ansirs

thal lhe nilgmal matching netwark is nat affected,

Afte- long i use with 40W radiated powar, onty & slight warming of the dipcle near the feadpaint ran ba

miasured.

Cedificata Ma: CO138CS-1004_MMardd
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart

12 Mar 2883 18:53:32

CHI s141 LG 5 dB/ REF =18 oB 21-28,948 dB 1 280.860 000 MH=
*
e --,.\_me CHi Harkers
1i-21.498 dB
1.71680 6H
Cor \\ | g =z
) 3-21.876 dB
1. 90EB0 BHz
4-25,960 dB
1.55606 Bz
fiv g
16 5i-25.1439 dB
I 2, BHEBE BHz
CHZ 811 1 U F5 2149448 8 B8.9355 4 756.46 pH 1 880,898 B3R MHzZ
/’
Del CHE Mar<ers
! 13 47,500 @
Cor / g/_—x“\ 72457 &
i ! 1.71€88 GHz
' (/% 2 SL770 @
i ! £.849¢ 5
\ oA { 1.9BE08 GHz
fug \ *oEsEa 8
4 \ \\V/ 1.55E660 Bz
2 St 44,E69 £
: / 1,8E58 0
> . A 2.09600 Bz
CENTER L §80.000 058 HHz SPAM 1 BR0.088 GO0 Mz
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3.3.2 DASY4 H-Field Result

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHz; Type: CDISS0V3; Serial: 1064

Communication System: CW; Frequency: 1880 Mz, Duly Cycle: 101
Medium parameters used: o= 0 mho/m, & = 1; p= I kg/m®
Phantom section: H Dipole Section
Measurement Standard: DASY4 (High Precision Asscssment)
DASY4 Conliguration:

®  Probe: H3DV6 - SNAOES: Calibrated: 31.12.2007

e Sensor-Surface: (Fix Surface)
+  Flectronics: DAES 5n781; Calibrated: 02102007

+  Phanwom: HAC Test Arch with Coil; Type 5D HAC FOL BA; Serial; 1070
e Measurement 3W DASYS, V4.7 Build 01; Postprocessing SW: SEMCAD, ¥V 1.8 Build 176

E Scan - Sensor Center 10mm above CD1SS0V3 Dipole/Hearing Aid Compatibility Test (d1x181x1):
Measurement grid: dx=Smm, dy=3mm
Maximum value of peak Total field = 0,463 Afm
Probe Modulation Factor = 1.00
Device Reference Point: OO00, G000, 2547 mim
Reference Vale = 0,490 Afm; Power Drift = (0021 dB
Hearing Aid Near-Field Category: M2 (AWF ) dB)

Peak H-field in A/m

Ciridd 1 Cirid 2 Ciricl 3
0.400 0421 0.402
M2 M2 M2
Crid 4 Grid 5 Grid &
0,440 0463 0.443
M2 M2 M2
Grid 7 Grid 8 Grid 9
0.402 0427 (407
M2 M2 M2
dB —
— 0000 ll!
-3.00 ' g
| |
! :
=600 I I
| |
[ | |
400 | | |
-12.0 i " i
-165.00 i

0dB = 0.4638/m

Certificate Mo: CD188003-1064_Marda

DrateTime: 11,03,2008 15:403:42
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3.3.2 DASY4 E-Field Resull

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHz; Type: CDI880V 3; Serial: 1064

Communication System: CW: Frequency: 1880 MHz; Duty Cyele: 121
Medium paramelers used: = 0 mhofm, &, = 17 p= 1000 kgfm®
Phantom seetion; E Dipole Section
Measurement Standard: DASY4 (High Precision Assessment)
DASY4 Configuralion:

s  Probe: ER3DVA - SN2336; ConvF(L, |, 1 Calibrated: 31122007

s Sensor-Surface: (Fix Swrface)
o LBlectronics: DAEA So781; Calibrated: U2, 1OZ2HFY

o Phantom: HAC Test Arch with Coil; Type: SD HAC POI BA; Serial: [070
o Measurement 3W; DASY, V4.7 Build 61; Puslprovessing SW. SEMCATY, V1.8 Build 176

E Scan - Sensor Center 10mm above CDIS80YV3 Dipole/Hearing Aid Compatibility Test (41x181x1):
Measurement grid: de=5mm, dy=3mm
Maximum value of peak Total field = 136.6 ¥im
Probe Modulation Factor = 1.00
Device Reference Point: 0.000, 0,000, 354.7 mm
Reference Value = 151.7 Vim; Power Drift = 0,009 dB
Icaring Ald Near-Field Category: M2 (AWF ( dB)

-

Peak E field in V/m

Crid 1 Grid 2 Grid 2
133.1 136.6 132.0
M2 M2 M2
Girid 4 Grid 5 Grid 6
#8.2 0.1 86.1
N3 M3 M3
Ciriel 7 Cirid & Grid @
128.9 1359 132.8
M2 M2 M2

0 dB = 136,45V m

Date/Time: 10.03.2008 16:23:45
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4 Additional Measurements

4.1 Measurement Conditions

DASY eystem configuration, as far = nol givan an age 1.

‘-;-’*1.? B&1

| DASY Yersion DASY4

| DASY PP Version SEMGAD V1.8 BI76

' Phantom ) HAC Test Arch SD HAG PD1 BA, #1070
a_l:;s?a;me Dlpcle Top - Prabe Center - 1C mim o

* Sean resolution

Uz, udy = & mumn

1730 MHz + 1 WiHz

Forward power at dipolg connector

20.0 dBr - 100

input power drift = 005 cB
4.2 Maximum Field valugs
H-field 10 mm above dipole surface cohditlcn Interpolated maximum

Maximum measured

140 M farward pawer

0.437 Alm

Uncertainty for H-fialt measusement 8.2% {=2)

E-fieid 13 mm above dipote surface condition Interpotated maximum

Maximam measured abova high end 100 mW farward power 1466 Wim

Maximuam maasurad abovea low snd 100 My farward power 148.1 Wim

Avaraged maximum above arm 100 My Torward power 1464 Wm

Urcertaindy for E-field measurement 12.8% (K=2)
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4.3.1 DASY4 H-Field Result

Test Laboralory: SPEAG Lab 2

DUT: HAC Dipole 1850 MHz; Type: CDIRE0V3; Serial: 1064

Conununication Systein: OW; Frequency: 1730 MHz; Duty Cycle: 111
Medium parameters used: 0 = ) mhofm, .= lip=1 kg/m’
Phantom section: H Dipole Section
Measurement Standard; DASY 4 (High Precizion Assessment)
DASY 4 Configuration:
+  Probe: HADWVE - SNGOGS; Calibrated: 31.12.2007
*  Sensor-Surface: (Fix Surface)
+  Eleclronics: DAE4 Sn781; Calibrated: 02, 102007
e Phantom: HAC Test Arch with Codl; Type: SD HAC PO BA; Scrial; 1070

+  Measurzment SW: DASYH, V4.7 Build 61; Posiprocessing SW: SEMCAD, V1.2 Build 176

Dt Time: 1132008 15:03

42

E Sean - Sensor Center 10mm above CDISS0V3 Dipole @ 1730 MHz/Hearing Ald Compatibility Test (41x181x1):
Measurement grid: de=3mim, dy=3mm
Maximum value of peak Total field = 0487 Afm
Probe Modulation Factor = 1.00
Device Reference Point: €000, CLODCG, 3547 mm
Relerence Value = 0.518 Adm; Power Drift = 0,005 ¢B
Hearing Aid Mear-Field Category: M2 (AWF 0 dI})

Peak 11-field in Afm

Grid | |Grid2  |cGrid 3
0.403  [0424  |0.406
M2 M2 M2
Grid4 |Grid5 | Grid 6
0458|0487 |o.66
M2 M2 M2
Grid7 |Grids  |Grid 9
0405  |0433  |0412
M2 M2 M2

do
0.000

3.00

-6.00

2.0

NdB = 463A/m

Certificate Mo: CD1880W3-10684_Mara
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4.3.2 DASY4 E-Field Result

Test Laberatory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHz; Type: CDIS80V3; Serial: 1064

Comumunication Systeimn: CW; Frequency: 1880 MHz; Duty Cycle: 111

Medium parameters used: o= 0 mhodm, & = I3 p= 1000 Kg;‘m"

Phantom section: E Dipole Section
Measurcment Standard: DASY4 (High Pracision Assessment)
DASY4 Configuration:

+  Probe: ERADVE - SN2336: ConvF(1L, 1, 1 Calibeated: 31.12.2007

»  Sensor-Surface: [Fix Surface)

o Electronics: DAE4 Sn781; Calibrated: 02,10.2007

e Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Seiial: 1070
Measurement SW: DASYS, V4.7 Duild 61; Postprocessing SW: SEMCAD, ¥V 18 Build |76

Drare/Time: 10032008 16:23:43

E Scan - Sensor Center Lomm above CD1880V3 Dipole @ 1730 MHz/ITearing Ald Compatibility Test (41x181x1):
Measurement zrid: ds=3mm, dy=5mm
Maximum value of peak Total field = 146.6 V/m
Probe Moedulation Factor = 1,00

Device Reference Point: 0,000, 0.000, 354.7 mm
Reference Value = 162.5 VWim Power Drift = 0,013 JdB
Hearving Aid Near-Field Category: M2 (AW 0 d15)

Peak L-lield in ¥im

Grid 1 Grid 2 Grid 3
142.6 146.6 141.7
M2 M2 M2
Grid & Grid 3 Grid 6
90.8 102.1 97.7
M3 M3 M3
Grid 7 Grid & Grid 9
134.8 146.1 1426
M2 M2 M2

4B

(LRI

1.54

aur

4.6

h.14

168 b

B = 136.0%m

Certificate Ma: CO1880V3-1064_Mam&
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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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