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1. INTRODUCTION

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

Compatibility Tests Involved:

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

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

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

Figure 1-1 Hearing Aid in-vitu

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

2.1 INTRODUCTION

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

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

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

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

2.2 Test Facility / Accreditations:

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

Columbia, MD 21045, U.S.A.

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

A 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).

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

P e 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.

\ an
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3. EUT DESCRIPTION

Slsmsaty

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:

A3LSGHT330G

Samsung Electronics, Co. Ltd.
18600 Broadwick St.

Rancho Dominguez, CA 90220
United States

Samsung

SGH-T330G

FH-291-C

824.20 - 848.80 MHz (GSM 850)
1850.20 - 1909.80 MHz (GSM 1900)
Internal Antenna

32.96 dBm GSM 850, 30.31 dBm GSM 1900

32.96 dBm GSM 850, 30.19 dBm GSM 1900
GSM 850, 128, 190, 251, BT Off, Slider Out
GSM 1900, 512, 661, 810, BT Off, Slider Out
Licensed Transmitter Held to Ear (PCE)
850/1900 GSM/GPRS Phone with Bluetooth

Note: Slide Out configuration is maximum antenna RF efficiency. Therefore Slide Out
only is tested per C63.19 Section 4.3.3

Simultaneous . Reduced Voice Over Digital
) Band . Concurrent single
Air-Interface Type C63.19/tested Transmissions .. power Transport
(MHz) transmission
(Not to be tested) 20.19 (c)(1) (Data)
850 i N/A*
GSM Voice Yes Yes: BT Yes: * see note N/A*
1900 N/A*
GPRS Digital Transport N/A N/A Yes: * see note N/A* N/A*
BT 2450 Digital Transport N/A* Yes: GSM N/A* N/A* N/A*
* HAC Rating was not based on concurrent voice and data
modes. Non current mode was found to represent worst
case rating for both M and T rating.

Table 1:

A3LSGHT330G Air Interfaces

FCC ID: ASLSGHT330G
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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 | 56t061+05xAWF ||  561010.6+05XAWF |
| M2 | 51t056+05xAWF | 06t056+0.5XAWF |
| M3 | 461051+05xAWF |  —441006+05XAWF |
| M4 I <46+ 0.5 x AWF | <—4.4+0.5x AWF |
| f > 960 MHz |
| M1 | 461051+05xAWF |  —44100.6+05XAWF |
| M2 | 411046+05xAWF |  -9.410-4.4+05XAWF |
| M3 | 361041+05xAWF | -14410-9.4+0.5X AWF |
| M4 | <36 + 0.5 X AWF | <-14.4+0.5 x AWF |
Table 4-1

Hearing aid and WD near-field categories as defined in ANSI C63.19-2007

v3.12[2]

Il. ARTICULATION WEIGHTING FACTOR (AWF)

Articulation
Standard \ Technology Weighing Factor
| TUTIPU3GPP |  UMTS (WCDMA) | 0 |
| 1S-95 | CDMA I 0 |
| iDEN™ | TDMA (22and 11 Hz) | 0 |
| JSTD007 | GSM(217Hz) | 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) . Figure 5-1
Dynamic Range 2 V/mto > 1000 V/m E—fleIdPFr:)ebee—space

(M3 or better device readings fall well below diode
compression point)
Linearity: +0.2dB
Dimensions Overall length: 330 mm (Tip: 16 mm)
Tip diameter: 8 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.5 mm

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

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

Frequency: 200 MHz to 3 GHz (absolute accuracy + 6.0%, k=2);
Output linearized
Directivity: + 0.25 dB (spherical isotropy error)
Dynamic Range: 10 mA/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
R (00,347 Tt nd P otz
100k .
i} » "
| S T "\-‘
— ' - )
;ﬁ L~ Difterercial Arplifier
0 RET s Bixe $ ¢ 100 FA
E'.___'l E'.__'l Bz Curreere ¢ 100 £4)
o o
g 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)

— -—

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.

oy |
I LY
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:

with 1}
Norm;

Convl”
E?:'_-Ii

f
E;
H;

. f Vi
E — fieldprobes : E; =4/ -
! ’ 11." Norm; - Conuvl’
i H ¥ 2
H — fieldprobes : H;, = -»f‘[_ a0 + “‘I:ﬁr +ainf
compensated signal of channel i i=xvz
sensor sensitivity of channel 1 l=xv=

uV/(V/m)? for E-field Probes

sensitivity enhancement in solution

sensor sensitivity factors for H-field probes
carrier frequency [GHz]

electric field strength of channel 1 in V/m
magnetic field strength of channel 1 in A/m

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)
!

¢ Initialize field probe and
take reference reading

¢ Scan Area

¢ Measure drift

. J'. Rescan for E or H-Field,
Identify exclusion area and as needed
then identify and record
maximum reagjmg for Per Section 4.3.1.2.2 (11)
remaining area in \V/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
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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 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.

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

Steps 1-8 were done for both the E and H-Field measurements.
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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
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:

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
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

Frequenc Input E-field Target o
(|(\:l/|HZ) y Power Result Field Deviaotion
(dBm) (V/m) (V/m)
835 20.0 154.1 164.0 -6.1%
1880 20.0 125.9 137.4 -8.4%
Frequency Input H-field Ta_rget %
(MH2) Power Result Field Deviation
(dBm) (A/m) (A/m)
835 20.0 0.418 0.452 -7.6%
1880 20.0 0.434 0.475 -8.7%
Electric: Field Magnetic Field
Frobe Probe

1 cm to top edge of
* dipole element

Dipale
. RF . [F Amplifier —‘ Dual Directional Caupler
Signal Generator
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.

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
f (MHz) Protocol E('V':/'ril)d |_|('A':/|;|)d Modulation | Modulation
Factor Factor
835 AM 629.3 2.212 1.290 0.910
835 GSM 287 1.033 2.829 1.948
835 Ccw 811.8 2.012
1880 AM 390.8 1.215 1.319 1.115
1880 GSM 184.8 0.5843 2.790 2.319
1880 Cw 515.6 1.355
Figure 8-1
Modulation Factors
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Spectrum Analyzer Plots of ESG-D Signal used for PMF measurements:
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Figure 8-2 GSM850 CW Signal

Figure 8-4 GSM850 Signal

Figure 8-3 GSM850 80% AM Signal
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Figure 8-5 PCS CW Signal
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Figure 8-6 PCS GSM Signal

Figure 8-7 PCS 80% AM Signal
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9. OVERALL MEASUREMENT SUMMARY

A3LSGHT330G

SGH-T330G

FH-291-C

|. E-FIELD EMISSIONS:

Table 9-1
HAC Data Summary for E-field
Conducted . . . FCC Excl
Mode Channel Backlight | Talk Config [Scan Center| Power at BS ;::(/;\/‘/Ir?]) P(Zaé(vlj:l)d F(Cdg\l;;r:])“ MARGIN RESULT |Blocks per

(dBm) (dB) 4.4

E-field Emissions
GSM850 128 off Slide Out | Acoustic 32.96 58.18 44.33 48.50 M3 none
GSM850 190 off Slide Out | Acoustic 32.62 56.45 44.06 48.50 M3 none
GSM850 251 off Slide Out | Acoustic 32.82 54.46 43.75 48.50 M3 none
GSM1900 512 off Slide Out | Acoustic 30.19 21.49 35.56 38.50 M3 none
GSM1900 661 off Slide Out | Acoustic 29.70 24.06 36.54 38.50 M3 none
GSM1900 810 off Slide Out | Acoustic 29.96 25.79 37.14 38.50 M3 none
GSM1900 810 off Slide Out T-coil 29.96 25.79 37.14 38.50 M3 none

Note: Slide Out configuration is maximum antenna RF efficiency. Therefore Slide Out

only is tested per C63.19 Section 4.3.3

‘.

Fi

e
MK

gure 9-1

Sample E-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)
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A3LSGHT330G
SGH-T330G
FH-291-C

Il. H-FIELD EMISSIONS:

Table 9-2
HAC Data Summary for H-field
Conducted . ) - FCC Excl
Mode Channel Backlight | Talk Config [Scan Center| Power at BS Tlme Avg. RN oelil MARGIN RESULT |Blocks per
Field (A/m) | (dBA/m) (dBA/m)

(dBm) (dB) 4.4

H-field Emissions
GSM850 128 off Slide Out | Acoustic 32.96 0.1060 -13.7 -1.9 M4 none
GSM850 190 off Slide Out | Acoustic 32.62 0.1141 -13.1 -1.9 M4 none
GSM850 251 off Slide Out | Acoustic 32.82 0.1116 -13.3 -1.9 M4 none
GSM1900 512 off Slide Out | Acoustic 30.19 0.0567 -17.6 -11.9 M4 none
GSM1900 661 off Slide Out | Acoustic 29.70 0.0661 -16.3 -11.9 M3 none
GSM1900 810 off Slide Out | Acoustic 29.96 0.0788 -14.8 -11.9 M3 none

Note: Slide Out configuration is maximum antenna RF efficiency. Therefore Slide Out

only is tested per C63.19 Section 4.3.3

|-
p -

Figure 9-2
Sample H-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)
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A3LSGHT330G
SGH-T330G
FH-291-C

lll. Worst-case Configuration Evaluation

Table 9-3
Peak Reading 360° Probe Rotation at Azimuth axis
Time Avg Peak Field FCC Limit FCC
Mode Channel Backlight | Talk Config | Scan Center Field (V/im) (dBV/m) (dBV/m) M?:BG)IN RESULT
Probe Rotation at Worst-Case
GsM1900] 810 |  off | slideout | Acoustic 25.81 37.15 38.50 M3
E(roll)
23.2 V/im £0.27 dB
I -
B E_tot; ; E-Field Max Isotropy Error = +0.28 dB; Markers
80
80
70
80
£
s 50
40
30
20
10
0
0 50 100 150 200 250 300 350
Deg
Figure 9-3
Worst-Case Probe Rotation about Azimuth axis
* Note: Location of probe rotation is shown in Figure 9-1 or Figure 9-2
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10. EQUIPMENT LIST

Table 10-1
Equipment List

Manufacturer Model Description Cal Date |Cal Interval | Cal Due | Serial Number
Agilent 8648D (9kHz-4GHz) Signal Generator 10/11/2010] Annual 10/11/2011] 3613A00315
Agilent E4407B ESA Spectrum Analyzer 3/30/2010 Annual 3/30/2011 | US39210313
Agilent E5515C Wireless Communications Test Set ]10/11/2010] Annual 10/11/2011] GB46110872
Agilent E5515C Wireless Communications Test Set ]10/11/2010] Annual 10/11/2011] GB46310798
Agilent E5515C Wireless Communications Test Set | 8/12/2010 Annual 8/12/2011 | GB41450275

Rohde & Schwarz | CMU200 Base Station Simulator 6/21/2010 Annual 6/21/2011 | 833855/0010
SPEAG CD1880V3 Freespace 1880 MHz Dipole 1/21/2009 | Biennial 1/21/2011 1002
SPEAG CD1880V3 Freespace 1880 MHz Dipole 6/16/2010 | Biennial 6/16/2012 1064
SPEAG CD835V3 Freespace 835 MHz Dipole 7/13/2010 | Biennial 7/13/2012 1082
SPEAG CD835V3 Freespace 835 MHz Dipole 1/14/2009 Biennial 1/14/2011 1003
SPEAG DAE4 Dasy Data Acquisition Electronics 3/22/2010 Annual 3/22/2011 704
SPEAG DAE4 Dasy Data Acquisition Electronics 4/21/2010 Annual 4/21/2011 665
SPEAG DAE4 Dasy Data Acquisition Electronics 1/22/2010 Annual 1/22/2011 649
SPEAG ER3DV6 Freespace E-field Probe 1/8/2010 Annual 1/8/2011 2353
SPEAG ER3DV6 Freespace E-field Probe 9/20/2010 Annual 9/20/2011 2335
SPEAG H3DV6 Freespace H-field Probe 1/8/2010 Annual 1/8/2011 6207
SPEAG H3DV6 Freespace H-field Probe 9/20/2010 Annual 9/20/2011 6170
SPEAG CD700V3 Freespace 700MHz Dipole 7/13/2010 | Biennial 7/13/2012 1003
SPEAG DAE4 Dasy Data Acquisition Electronics 7/8/2010 Annual 7/8/2011 859
Agilent E5515C Wireless Communications Tester 4/14/2010 Annual 4/14/2011 | US41140256
SPEAG CD1880V3 Freespace 1880 MHz Dipole 4/7/2010 Biennial 4/7/2012 1137

*Calibration traceable to the National Institute of Standards and Technology (NIST).
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11. 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 11-1
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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12. TEST DATA

See following Attached Pages for Test Data.
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7\ PETEST"

ENGINEERING LABORATORY, INC

PCTEST Hearing-Aid Compatability Facility

Measurement Slandard: DASYS (EEENEC)

DASYH Configuration

Probe: ER3DVE - SN23E3; Calibrated: 182010
Sensor-Surface: Omm (Fix Surface)

DUT: CD835V3 - SN1082

Type: CD835V3
Serial: 1082

Phantom: HAC Test Arch with AMCC; Type: 50 HAC PO1 BA,

L ]
-
# Electronics: DAE4 5nB859; Calbrated: 782010
L
L

Measurement SW: DASYS, W5 0 Build 125;

Date: 1/3/2011

835 MHz / 100mW HAC Dipole Validation at 10mm/Hearing Aid Compatibility Test (41x361x1):

2010 PCTEST

Measurement grid: dx=5mm, dy=5mm
Probe Modulation Factor = 1
Device Reference Point: 0, 0, -6.3 mm

Reference Value =91.9 V/m; Power Drift = 0.072 dB
Average value of Total {interpolated) = 154.1 \Wm

-12.5

0dB = 162.5V/m
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A\ PCTEST’

ENGINEERING LABORATORY, INC

PCTEST Hearing-Aid Com patability Facility

Weasurement Standard: DASYS (EEE/NEC)

DASYS Configuralion

Probe: H3DVE - SNS207; Calibrated: 182010
Sensor-Surface: Omm (Fix Surface)

DUT: CD835V3 - SN1082

Type: CD835V3
Serial: 1082

Phantom: HAC Test Arch with AMCC; Type: 30 HAC PO1 BA,

: ]
-
# Electronics: DAE4 5n859; Calibrated: 782010
.
L]

Measurement SW: DASYS, W6 0 Bulld 125,

Date: 1/3/2011

835 MHz / 100 mW HAC Validation at 10 mm/Hearing Aid Compatibility Test (41x361x1}):

2010 PCTEST

Measurement grid: dx=5mm, dy=5mm
Probe Modulation Factor = 1
Device Refarence Point: 0, 0, -6.3 mm

Reference Value = 0.430 A/m; Power Drift = 0.147 dB
Maximum value of Total (interpolated) = 0.418 A/m

=
==

-3.54

-7.08

-10.6

-14.2

-17.7

0 dB = 0.418A/m
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7\ PCTEST

ENGINEERING LABORATORY, INC

PCTEST Hearing-Aid Com patability Facility

DUT: CD1880V3 - SN1064

Measuremenl Standard. DASYS (EEEAEC)

DASYS Configuration

e Probe: ER30YE - SM2353; Calibrated: 182010
& Sensor-Surface: Omm (Fix Surface)

# Electronics: DAE4 5n859; Calibrated: 782010
® Phantorm: HAC Test Arch with AMCC; Type: S0 HAC PO1 BA,
e Measurement SW: DASYS, W50 Build 125;

Type: CD1880V3
Serial: 1064

Date: 1/3/2011

1880 MHz / 100mW HAC Dipole Validation at 10mm/Hearing Aid Compatibility Test (41x181x1):

2010 PCTEST

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

Probe Modulation Factor = 1

Device Reference Point: 0, 0, -6.3 mm
Reference Value = 137.5 VV/m; Power Drift = -0.031 dB
Average value of Total (interpolated) = 125.9 \Vm

=
=

-1.19

-2.39

-3.58

-A.78

5.97

0 dB = 126.8V/m
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7\ PCTEST

ENGINEERING LABORATORY, INC

PCTEST Hearing-Aid Com patability Facility
DUT: CD1880V3 - SN1064

Meazurement Standard: DASYS [EEEAEC)

DASYE Configuration:

Probe: H3DVE - SMNE207; Calibrated: 182010
Sensor-Surface: Omm (Fix Surface)

Type: CD1880V3
Serial: 1064

Phantom: HAC Test Arch with AMCC; Type: 5D HAC PO1 BA;

L ]
L ]
# Electronics: DAE4 S5n859; Calibrated: 782010
.
.

Measurement SW: DASYS, V50 Build 125;

Date: 1/3/2011

1880 MHz / 100 mW HAC Validation at 10 mm/Hearing Aid Compatibility Test (41x181x1):

2010 PCTEST

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

Probe Modulation Factor = 1

Device Reference Point: 0, 0, -6.3 mm
Reference Value = 0.453 A/m; Power Drift = 0.0077 dB
Maximum value of Total (interpolated) = 0.434 A/m

-2.66
-b.32
-7.98

106 z

L

-13.3

0 dB = 0.434A/m

FCC ID: ASLSGHT330G

HAC (RF EMISSIONS) TEST REPORT Phamsunsd

Reviewed by:
Quality Manager

HAC Filename:
0Y1101030027.A3L

Test Dates:
1/3/10 - 1/5/10

EUT Type:
850/1900 GSM/GPRS Phone with Bluetooth
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7\ PCTEST

ENGINEERING LABORATORY, INC

PCTEST Hearing-Aid Compatability Facility

DUT: ASLSGHT330G

Type: 85011900 GSM/GPRS Phone with Bluetooth

Measurement Standard: DASYS (EEENEC)

DASYS Configuration

Probe: ER3DVE - SN2353; Calibrated: 182010
Sensor-Surface: (Fix Surface)

Electronics: DAE4 5n859; Calibrated: 7 /82010
Phantom: HAC Test Arch with AMCC; Type: 5D HAC PO1 BA,
Measurement SW- DASYS, W 0 Build 125;

Serial: FH-291-C
Backlight off
Duty Cycle: 1:8.3

GSM850 Mid Channel, Slide Out/Hearing Aid Compatibility Test (101x101x1):

db

-1.06
-2z
=37
-4.23
5.29

2010 PCTEST

Measurement grid: dx=5mm), dy=5mm
Maximum value of peak Total field = 159.7 W/im

Probe Modulation Factor = 2.83

Device Reference Point: 0, 0, -6.3 mm
Reference Value = 71.6 VV/m; Power Drift = 0.058 dB
Hearing Aid Near-Field Category: M3 (AWF -5 dB)

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
143.9 M4/155.7 M3|151.3 M3

Grid 4 Grid 5 Grid 6
148.3 M4/159.7 M3|156.1 M3

Grid 7 Grid 8 Grid 9
146.1 M4/156.9 M3|151.1 M3

~

Py
—

0 dB = 158.7Vim

Date: 1/5/2011

FCC ID: ASLSGHT330G

HAC (RF EMISSIONS) TEST REPORT Phamsunsd

Reviewed by:
Quality Manager

HAC Filename:
0Y1101030027.A3L

Test Dates:
1/3/10 - 1/5/10

EUT Type:
850/1900 GSM/GPRS Phone with Bluetooth
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A\ PCTEST"

ENGINEERING LABORATORY, INC

PCTEST Hearing-Aid Com patability Facility

DUT: ASLSGHT330G
Type: 850/1900 GSM/GPRS Phone with Bluetooth
Serial: FH-291-C
Backlight off
Duty Cycle: 1:8.3

Measuremenl Standard: DASYS (EEEAEC)
DASYE Configuration:

s Probe H3DVE - SME207; Calibrated: 182010

® Sensor-Surface: (Fix Surface)

# Flectronics: DAE4 SnB59; Calibrated: 782010

# Phantom: HAC Test Arch with AMCC; Type: 5D HAC PO1 BA,
» Measurement SW: DASYS, ¥5.0 Build 125;

GSMB850 Mid Channel, Slide Out/Hearing Aid Compatibility Test (101x101x1):

Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 0.222 A/m
Probe Modulation Factor=1.95
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 0.068 A/m; Power Drift = -0.189 dB
Hearing Aid Near-Field Category: M4 (AWF -5 dB)

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.216 M4|0.156 M4|0.095 M4
Grid 4 Grid 3 Grid 6
0.220 M4|0.159 M4|0.099 M4
Grid 7 Grid 8 Grid 9
0.222 M4 0,161 M4 |0.106 M4

dB

-2.42
-4.84
-7.26
-9.68

121 X—T

0 dB = 0.222A/m

2010 PCTEST

Date: 1/5/2011

Reviewed by:
FCC ID: A3LSGHT330G HAC (RF EMISSIONS) TEST REPORT w ) y
Quality Manager
HAC Filename: Test Dates: EUT Type:
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7\ PCTEST"

ENGINEERING LABORATORY, INC

PCTEST Hearing-Aid Com patability Facility

DUT: ASLSGHT330G
Type: 850/1900 GSMI/GPRS Phone with Bluetooth
Serial: FH-291-C
Backlight off
Duty Cycle: 1:8.3

Measurement Standard: DASYS [EEEAEC)

DASYS Configuration

Date: 1/5/2011

® Probe: ER3DWE - SN23563; Calibrated: 182010
® Sensor-Surface: (Fix Surface)
» Electronics: DAE4 SnB59; Calibrated: 782010
e Phantom: HAC Test Arch with AMCC; Type: SD HAC PO1 BA;
» Measurement SW: DASYS, W5 0 Build 125;
GSM1900 High Channel, Slide Out/Hearing Aid Compatibility Test (101x101x1):
Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 72 \Vim
Probe Modulation Factor = 2.79
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 16.2 V/m; Power Drift =-0.046 dB
Hearing Aid Near-Field Category: M3 (AWF -5 dB)
Peak E-field in V/im
Gridl |Grid2  |Grid3
72 M3 |66.2 M3|65.4 M3
Grid 4 Grid 5 Grid 6
46.3 M4 54.8§ M3 (55.7 M3
Grid7 |Grid8  |Grid9
52.3 M3 |53.3 M3 (49.8 M3
dB
1]
-1.58
=317
-4.75
-6.34 x_T
-1.92
0dB =72V/m
2010 PCTEST
Revi d by:
FCC ID: A3LSGHT330G HAC (RF EMISSIONS) TEST REPORT Phamsunsd eviewed by
Quality Manager
HAC Filename: Test Dates: EUT Type:
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7\ PCTEST

ENGINEERING LABORATORY, INC

PCTEST Hearing-Aid Compatability Facility

DUT: ASLSGHT330G
Type: 8501900 GSM/GPRS Phone with Bluetooth
Serial: FH-291-C
Backiight off
Duty Cycle: 1:8.3

Weasurement Slandard: DASYS (EEE/EC)
DASYS Configuration

Frobe: H3DWE - SME207; Calibrated: 182010
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn853; Calibrated: 782010

Phanlom HAC Test Arch walh AMCC; Type: 5D HAC PO1 BA,
Measurerment SW: DASYS, W5 0 Build 125;

GSM1900 High Channel, Slide OQut/Hearing Aid Compatibility Test (101x101x1):

Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 0.183 A/m
Probe Modulation Factor = 2.32
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 0.062 A/m; Power Drift =0.121 dB
Hearing Aid Near-Field Category: M3 (AWF -5 dB)

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.183 M3|0.176 M3|0.148 M3
Grid 4 Grid 3 Grid 6
0.154 M3|0.154 M3|0.143 M3
Grid 7 Grid § Grid 9
0.120 M4|0.121 M4|0.117 M4

dB

-1.56
3.1
-4.67
-6.22

-7.78 X—T

0 dB = 0.183A/m

2010 PCTEST

Date: 1/5/2011

Reviewed by:
FCC ID: A3LSGHT330G HAC (RF EMISSIONS) TEST REPORT w ) y
Quality Manager
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13. CALIBRATION CERTIFICATES

The following pages include the probe calibration used to evaluate HAC for the DUT.

Reviewed by:
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( ) Quality Manager
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

1
S,

7.,

",

)

\W(:/
ot

SN
A

S

Swiss Calibration Service

AN
mt

K2Rt
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

cient  PC Test ertficate No: ER3-2353_Jan10

Object 'ER3DV6:SNi2363 .

Calibration procedure(s)

[January 82010

Calibration date:

This calibration certificate documents the traceabilily to national standards, which realize the physical units of measurements (sh.
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 £ 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura

Primary Standards 1D # Cal Date {Certificate No.) Scheduled Calibration

Power meter E4419B GB41293874 1-Apr-09 (No. 217-01030) Apr-10

Power sensor E4412A MY41495277 1-Apr-09 (No. 217-01030) Apr-10

Power sensor E4412A MY41498087 1-Apr-09 {No. 217-01030) Apr-10

Reference 3 dB Attenuator SN: 55054 (3¢) 31-Mar-09 {No. 217-01026) Mar-10

Reference 20 dB Attenuator SN: 85086 (20b) 31-Mar-09 (No. 2i7-01028) Mar-10

Reference 30 dB Attenuator SN: 85129 (30b) 31-Mar-09 (No. 217-01027) Mar-10

Reference Probe ER3DV6 SN: 2328 3-Oct-09 (No. ER3-2328_Oct09) Qct-10

DAE4 SN: 789 23-Dec-09 (No. DAE4-789_Dec09) Dec-10

Secondary Standards 1D # Check Date (in house) Scheduled Check

RF generator HP 8648C Us3642U01700 4-Aug-99 (in house check Oct-09) In house check: Oct-11

Network Analyzer HP 8753E U837390585 18-Oct-01 (in house check Oct-09) In house check: Oct10
Name Function Signature

Calibrated by: - -

[KatjaPolovie.

. TechnicalManager.

Approved by:

Niols Kuster -

Issued: January 8, 2010
This calibration certificate shall not be reproduced except in full without wrillen approval of the laboratory.

Certificate No: ER3-2353_Jan10 Page 10of 10

FCC ID: ASLSGHT330G

Z\ PCTEST

[aiiicie

HAC (RF EMISSIONS) TEST REPORT

Reviewed by:
Quality Manager

HAC Filename:
0Y1101030027.A3L

Test Dates:
1/3/10 - 1/5/10

EUT Type:
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Calibration Laboratory of R
Schmid & Partner
Engineering AG EJ

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura

Q

{

2

]
Zeughausstrasse 43, 8004 Zurich, Switzerland 54,//,_\/;\?\\\\3 Swiss Calibration Service
4, ll'll N
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

NORMX,y,z sensitivity in free space

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A,B,C modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization 9 $ rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., 8 = 0 is normal to probe axis

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

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

Methods Applied and Interpretation of Parameters:
*  NORMX,y,z: Assessed for E-field polarization 8 = 0 for XY sensors and 8 = 90 for Z sensor (f < 900 MHz in
TEM-cell; f > 1800 MHz: R22 waveguide).

*  NORM(fx,y,z = NORMx.y,z * frequency_response (see Frequency Response Chart).

¢ DGCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

e Axy.z Bxyz Cxyz VRXyz: A B, Care numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode.

e Spherical isotropy (3D deviation from isotropy): in a locally homogeneous field realized using an open
waveguide setup.

* Sensor Offset:. The sensor offset corresponds fo the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

e Conneclor Angle: The angle is assessed using the information gained by determining the NORMx (no
unceriainty required).

Certificate No; ER3-2353_Jan10 Page 2 of 10
. Reviewed by:
Zz\ PCTEST
: - HAC (RF EMISSIONS) TEST REPORT i
FCC ID: A3LSGHT330G —/\,— ( ) Phamsund Quallty Manager
HAC Filename: Test Dates: EUT Type: . Page 36 of 78
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ER3DV8 SN:2353

Cerlificate No: ER3-2353_Jan10 Page 3 of 10

January 8, 2010

Probe ER3DV6

SN:2353

Manufactured: March 8, 2005
Last calibrated: July 17, 2008
Recalibrated: January 8, 2010

Calibrated for DASY Systems

{Note: non-compatible with DASY2 systemt)

Reviewed by:
FCC ID: A3LSGHT330G HAC (RF EMISSIONS) TEST REPORT W . y
Quality Manager
HAC Filename: Test Dates: EUT Type:
. Page 37 of 78
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ER3DV6 SN:2353

DASY - Parameters of Probe: ER3DV6 SN:2353

Basic Calibration Parameters

January 8, 2010

Sensor X| SensorY | Sensor 2 |Unc (k=2)
Norm (pV/(Vim)?) 1.56 176 1.88 | £101%
DGCP (mv)* 94.7 94.4 94.9
Modulation Calibration Parameters
uUiD Communication System Name PAR A B [ VR Unc®
dB dBuv mv (k=2)
10000 CcW 0.G0 X 0.00 0.00 1.00{ 300 +15%
Y 0.00 0.00 1.00/ 300
Z 0.00 0.00 1.00[ 300

approximately 95%.

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 to a coverage probability of

A

ion ter: uncertainty not required

E Uncertainty is dstermined using the maximum deviation from linear response

Certificate No: ER3-2353_Jan10

Page 4 of 10

and is

d for the square of the field value.

FCC ID: ASLSGHT330G i PF’TJ_E__ST‘

HAC (RF EMISSIONS) TEST REPORT

m Reviewed by:

Quality Manager

HAC Filename: Test Dates:
0Y1101030027.A3L 1/3/10 - 1/5/10

EUT Type:

850/1900 GSM/GPRS Phone with Bluetooth
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ER3DV6 S§N:2353

January 8, 2010

Frequency Response of E-Field

(TEM-Celi:ifi110 EXX, Waveguide R22)

15

14

i3

1.2

i1

1.0

0.9 J

0.8

0.7

Frequency response (normalized)
<
<

06

0.5

500 1000 1500 2000 2500 3000
f [MHz2]

—y —o—TEM —BR22
z: -—0—fl:EM —{@—R22

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

Certificate No: ER3-2353_Jan10 Page 5 of 10
Reviewed by:
FCC ID: A3LSGHT330G HAC (RF EMISSIONS) TEST REPORT W .
Quality Manager
HAC Filename: Test Dates: EUT Type:

0Y1101030027.A3L
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ER3DV6 SN:2353 January 8, 2010

Receiving Pattern (¢), 9 = 0°

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

’—G—X —e-Y —e—-Z ——O—!Oi|

Receiving Pattern (¢), 9 = 90°

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

Certificate No: ER3-2353_Jan10 Page 6 of 10
. Reviewed by:
FCC ID: A3LSGHT330G 7\ POTESY HAC (RF EMISSIONS) TEST REPORT PR suned _ y
o Quality Manager
HAC Filename: Test Dates: EUT Type:
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ER3DV6 SN:2353 January 8, 2010

Receiving Pattern (¢), 9 = 0°

—0—30 MHz
—81—100 MHz
—0—600 MHz

| —&— 1800 MHz
—A—2500 MHz

Error {dB]

0 60 120 180 240 300
L1y
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
vi - [
Receiving Pattern (¢), 3 =90
1.0 ‘
0.8 | ;
0.6 1| —0—30MHz
g : RNk . ||~ 100 MHz
3 g'é ' || |—6—600 MHz
g 02 |7 | —@—1800 MHz
woy —A—2500 MHz
0.6
0.8
-1.0
0 60 120 180 240 300
4
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Certificate No: ER3-2353_Jan10 Page 7 of 10
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ER3DV6 SN:2353

1.E+06

1.E+05 4

January §, 2010

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

1.E+04 4

1.E+03

Sensor Voltage [uV]

1.E+02

1.E+01

1.E+00

10 100 1000
E {Vim]

|- XY corr ——Z —8—Z corr

2.0

1.0

0.0

Error [dB]

-2.0

|

RN\

RN\
g

\ \

10 E [V/im] 100 1000

Uncertainty of Linearity Assessment: % 0.6% (k=2)

Certificate No: ER3-2353_Jan10
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FCC ID: ASLSGHT330G

Z\ PCTEST
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ER3DV6 SN:2353

8-1.00--0.80
B9.00-0.2¢

January 8, 2010

Deviation from Isotropy in Air
Error (¢, 39), f=900 MHz

Error [dB]

]
B-0.80--0.60 B&-0.60--0.40 [1-0.40--0.20
B0.20-0.40 E306.40-0.60 E0.60-0.80 @0.80-1.00

[-0.20-0.00

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

Certificate No: ER3-2353_Jan10

Page 9 of 10

FCC ID: ASLSGHT330G

HAC Filename:

Z\ PCTEST

Test Dates:

HAC (RF EMISSIONS) TEST REPORT Phamsund
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Quality Manager
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ER3DV6 SN:2353

Other Probe Parameters

January 8, 2010

Sensor Arrangement Rectangular|
Connector Angle (°) 31.1
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 8.0 mm
Probe Tip to Sensor X Calibration Point 2.5 mm
Probe Tip to Sensor Y Calibration Point 2.5 mm
Probe Tip to Sensor Z Calibration Point 2.5 mm

Certificate No: ER3-2353_Jan10

Page 10 of 10

HAC Filename:
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Calibration Lahnratnry of ‘\\‘1\‘@%&, & Schwoizarischar Kalibriardienst

Schimid & Partner Mﬁ{é G Service suisse d'élalonnage
Engineering AG ;,.a—iﬂ__ ?' Bervizio svizzoro dl taratura

Faudgla esatrpsse 43, 8004 2urich, SwliFarland ':o;'?'r-\\;@’ s $wiss Calibrallon Servica

Accraditad by (Fe Sviss AckediBtion Seavica (SAF)
The Swiss Accredifation Service i ong of the signatories to {he EA
Munliataral Agrocmant for tho recogalthon of calllration e rificales

client PG Tes!

[CALIERATION

Object

Cahbralan pracadurets

Cahbrallon daia:

This calibration certificate docurmenls tha traceabliy to nalional standards, which raabze e physleal units of measuraimanis (S1).
Tihe measurmimnanis and tha wnesnaleles wilh senlidenss praozhility are givan an ke following pages and sre part »f the certificete,

Al eallbratiohs hava boen sonduclad ln Iho closad labaeatery tachily: anyiranmant iempesalore (22 & 3)°C and humigity < 70%,

Gohbention Equ peneat used (MATE crilical for colibration}

Prmary Slandards__ _ FID# Cal Dece (Gorliicala Na ) _.. Beheduled Calibration
Fower mealar E<4 iBE GE4 1283874 i Apr 08 (Mo, 247 0030y Apr A0

Power sersor E44120, ¥4 "49527F T-ARr-09 (Mo, 2t 7-DE030) Ape-10

Power serso E44920, M¥4:408057 AR08 (Mo, 247-01030) Apr-10

Heferanca 3 dB Allanuator BN B5054 {2c) 31-Mar-00 (W0, Z17-010246) [P EL ]

Refarance 20 d2 Attenuator SM: S50EE {20h) 21 -Mar 046 (Mo, 217 01028} Mar 10

Referenca 29 d3 Allenualor SMSS128 (20 3 1-blar-08 (Mo, 21700227y hdar- 14

Reference Probe HIDVE SN 6fa2 306008 (Mo, H3-8182_Oetid) Qef-10

[TAES S Fag 23-Dec-09 (Mo DAR4-TAS_DecR) Mec=10
Secondary Stentfards . JID# Check Liate 4in house} Sehodulod Check

RF qensretar HP 86480 LIS3G4201790 4-Arq-99 {in house check Oct0 8 [n houzo chock: -1
Metwork Analyzer HP 8753E LIS373an5es 18-Cch-01 dlr howes chock Ocl-08) En house check: etid
Cahbralad by:

Appraved by

lasked: January B, 20160

| T callbralon ceitliicate shell not ke reproduced xcept o fulf without wiifen approval of the laberatory.

Cadifcate Mo H3-6207 Janil Page 1 af 10
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zaugheusslrasss 43, B004 Zurich, Switzerland

Schwaizarischer Xalibrisrdienat
Service sulase d'éialoonage
Senezio avizzera dl taratura
Swriss Callbralion Sarvice

Leoredited by the Seisa Avcraditalinn Sevice SA5) Accreditstion No.t SCS 108
The Swlss Accradltation Socviee Is ¢ne of Lhe signatories fo the EA
Multifalaral Agresmant for #he racagnition of calibrafion certificales

Glossary:

NORMx, v,z gensitivity in fres space

Do dicde compressicn painl

CF cies! factar (*Fduly_cyele} of lhe RF signat

A B,C modulation dependen! neaiization parametors

Polarization ¢ w rotation around probe axis

Paolarizalion 9 #ratallon 2raund an axis that is 'n the plane nermal fo probe axis {at measurement center),
e, 4 = 0 is normal to probe axis

Connectar Angle mkaemallian used in DASY syslem to align probe sensor X 1o the robat coordinate systerm

Calibration is Performed Acgording to the Following Standards!
ay |EEE Skl 13049.2005, * IEEF. Slandard for catfbraticn of electromagnetic field sensors and probes, excluding
antennas, from & kHz 0 40 GH2", December 2006,

Methods Applied and Interpretation of Parameters:
= NORMx Yz Assessed for E-field polarizalion & = O Tor XY yensos and 9 = 80 for £ sensor (f <900 MHz in
TEM-cell: T = 1800 MHz R22 waveglide),

o XYZM _aldataz= XY, Z_atalaz* frequency response (3ee Frequency Response CGhart).

= DGPxyz; DCP are ninerical linearization parameten s assessed based o the data of power swesp with CW
signal (o tncertainly reguired}. UGP doss not depend on frequency nor media.

o AxE Bry ChY.z, VRx Yz A B, G are numerical linearization parameters assesced bagsaed on the dala of
power sweep for spesific moadulation slgnal. The paremetars do not depend on frequency nor media, VR is ihe
rraxirmun calibration range expressed in RMS vollage across tho dleda.

s Sphercal isolropy (30 deviation from isotropy): in & locally homogereous field realized using an open
waveguide satup.

s Sensor Oifset: The sensar offset correspongs {0 1he offsat of vitual measurement center from the probe tip
{on pieshor Avis) Mo folerance required,

= Conmector Angle: The angle is assessed using the ilormaton gainad by determining the X_alafa? (no
unenrialnty ronuirad).
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H3DVG SN:6207 danuary 8, 2010

Probe H3DV6

SN:6207

Manufactured: June 12, 2006
Last calibrated: July 17, 2008
Recalibrated: January 8, 2010

Calibrated for DASY Systems

{Note: nor-campalbla wilh ASY2 syateml)
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HIDV6 SNi6207

DASY - Parameters of Probe: H3DV6 SN:6207

Basic Calibration Parameters

January 8, 2040

Sensor X| SensorY | Sensor Z|Une (k=2}
Marm (Afm /U al] 2.30E.9 | 2.2RE-3 | 2.95F.3 | £5.14%
Warm (Afm f v atl 1.88E-4 | 6.0TF-4 | 1.5665 | +6.1%
Narm [&m f pv) a2{ 1.33E-4 | 241E-4 | 1.84E4 | £5.1%
DCP {mvy* BIS 8/.1 B3.Y
Modulaticn Calibration Parameters
v Cammunication System Mame PAR A B v} VR Une®
dB dBuy my k=2
10600 I 0.00 0.00 .90 1o0] a0 | +i5%
¥ 0.00 0.00 160l 300
z 0.00 0,90 1.00] 300

The reported uncertainty of measurement is stated as the standard uncertainty of measurement multiplicd
by the coverage factor k=2, which for a norma’ distribution corresponds to a coverage probabilily of
approximately 86%.

* numerical lingarization paramatan uncesa Ty mot reguined

f Ureerdainty iz delerminad uaing the naemum devialian fram Hinna - reepansa applyitg racalangulsr detribufon and is axpressed for the square of The Lol value.
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H3DV§ SN:BZ07
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Frequency Response of H-Field
{TEM-Calk:ifi1 10 EXX, Waveguide R22)

SO0 1800 1ED: 2000 2504 AT

£[MHz]
— &y —&—TEM —B—R22

% __—h-TEM CE-RET

Unsertainty of Frequeney Rosponse of H-fiald: + 6.3% [k=2}

Jdanuary 8, 2010
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H3DWVE 5N:8207 January 8, 201D

Receiving Pattern {¢), 3 = 90°

f=&00 MHz, TEM ifi1{0EXX f = 2500 MHz, WG R22

Receiving Pattern ($), 3 =0°

f= 640 MHz, TEM Ifi110EXX o f = 2500 Mbz, WG R22
: a
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H3DVE SN:6207

Receiving Pattern (¢), 5 = 90°

o0 MHz
—— £0C MHz
—o— 750 Mz

-~ 1800 MMz
et S00- MHZ |

Error [dB]

Uncertainty of Axfal Isotropy Asesssment; 1 0.5% (k=2

Receiving Pattern (¢}, 3 = 0°

f—o—ar0 MHx
| ~B—B00 MHz
| —— 750 MHz
{ —B— 1500 MHz
§ ——2A00 MHz

Efvor [dE]

#07

Uncertainty of Axiaf Isotropy Assessment; + 0.5% (k22)

January 8, 2010
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H3DVE SMN:4207

T.R+0G

Dynamic Range f(H-fieid)

[VWavegquide R22, f = 1B00 MHz}

1.E+D5

1.E+04

TE+O

Sensar Valtage [|:V]

1.E102

1E10f |
|
i |
1E+09 - - :
001 o i

: H [&/m] at 1800 MHx
e — —— ¥Y corr ——z ——zcor | |
- -

Ervixr [E]

: a3
"0 Y bt at 1800 MHz ™

Uncortainty of Linaarity Azsassment: * 0.6% (k=2)

January &, 2010

Cunifificale Mo, H3-3207 _Jan1d Page G al 10
HAC Filename: Test Dates: EUT Type:
. Page 52 of 78
0Y1101030027.A3L 1/3/10 - 1/5/10 850/1900 GSM/GPRS Phone with Bluetooth

© 2011 PCTEST Engineering Laboratory, Inc.

REV 8.2G
04/05/20



H3EVE SN:6207

! @o000.3G

Deviation from Isotropy in Air

Error (s, 3), f=900 MHz

CE-00080  B-GA0-0R0

E0.20-0.40

Error [dB]

1
i
i ———
B.0&1--0.40 F3-0.40--0.20 & -0.20.0.00
O1.40-0.80 Q@oet-0.80 Ea.ag-1.00

i

Uncertainty of Spherlcal Isotropy Assessment: & 2.6% [k=2)

January &, 2010
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HADVG SN:6207

Other Probe Parameters

Senser Arrangement

January 8, 2010

Rectangular,

Canrector Angle (%) -177.4
Mechanical Surfaca Datection Mods enakled
Opticat Surface Delsctlon Mode disakled
Frobe Overall Length 337 mm
Frobe Body Dlametar 1Fmm
Tip Lergth 20 mm
Tip Dlamater 8.0 mm
Prbe Tip ko Sensor X Calibratlon Palnt 3 mim
Probe Tip to Sensor Y Calibratlon Palnt 3inm
Probe Tip to Sensor 2 6alibratic.:;:- oint 3
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zaughausstrassa 43, 8004 Zurlch, Switzerland

Accredited by the Swiss Accreditation Service {8AS)

I

¥

Y

)

4.:%&“

)

&

Yol g il

The Swiss Accradltatlon Sarvice Is ona of the slgnatarles to the EA
Multilateral Agreement for the recogriltion of calibration certilicates

Client

Schwelzerischer Kalibrierdienst
Service suisae d'étalonnage
Servizia svizzero di taratura
Swiss Calibration Service

Object

Calibration procedure{s}

Calibration date:

Galibration Equipment used METE ciilical lor calityration)

e
el

This calibration cerificate documents the traceability fo nalicnal standards, which realize lhe physical units of measurements {S[}.
All calibralions have baen condueted in the closed lahoratory facliity: anvironmant tamparaturs (22 = 3)°C and humidity < 70%.

0

Calibraled by:

Approved by:

Primary Standards  jns# Cal Data (Ceartifleate No.} Scheduled Calibration
Power meler EPM-442A GB37480704 08-0ct-09 (No. 217-01088) Oct-10

Powar sansor HP 84814 US37292783 06-0ct-09 (No. 217-01088) Oot-18

Proba ER3DVS 3N; 2336 30-Dec-0% (No, ER3-2336 Daoc09) Dec-19

Probe H3DVE SN: 6065 30-Dec-09 (No. H3-8085_LecD3)} Lec-10

DAE4 SN: 781 22.Jan-10 {Mo. DAE4-781_JaniQ) Jan-11

Secondary Standards ID 4 Check Date {in houseg) Scheduled Check
Power meter Agilent 44188 SN: GiB42420181 069-Oct-09 {in house check Oct-09) In hsuse check: Oct-10
Power sensor HP §432H SN 3318A09450 09-0ct-08 {in house check Oct-09) in house check: Oct-10
Power sensor HP 34824 BN US37295597 09-0ct-03 {in house check Oct-08) in house check: Oct-10
Matwork Analyzar HP B753E US37300505 18-0ct:01 (in house chack Oct-09} in housa check: Got-10
RF generator E4433B MY 41060675 03-Nov-04 {in house chock Qot-08) in heuso check: Oct-11

This calibration cantificale shall nol be reproduced except in full willioul witlen approval of Ihe faboralory.

issued: July 15, 2010
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Calibration Laboratory of S,
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Engineering AG Eopem Ll Servizio svizzero di taratura
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Zeughausstrasse 43, 8004 Zurich, Switzerland '.;;f?:\‘\\“ Swigg Calibration Service
RAME
Accrediled by the Swiss Accredilalion Service (SAS} Accreditallan No,: SCS 108

The Swiss Accraeditation Service Is ona of tha slgnatorles ta the EA
Multifateral Agreement for the recognition of calibration cerlificates

References

[1] ANSI-C63.18-2008
American National Standard for Methods of Measurement of Compatibility between Wireless
Communications Devices and Hearing Aids.

2 ANSI-CE3.18-2007
Arnarican National Standard for Melhods of Measurement of Compatibility between Wireloss
Communications Davices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

+ Coordinate System: y-axis is in the direction of the dipole arms. z-axits I from the basis of tha antenna
{mounted on the table) towards Its feed point between the wo dipsie arms. x-axis Is normal to the other
axes. In coincidence with the standards [1, 2], the measurement pianes (probe sensor centar) are
selsctad (o be at a distance of 10 mm above the top edge of the dipole arms.

*  Measurement Conditions: Further detaifs are availeble from the hardcopies at the and of the cetlificate.
Al figures stated In the certlficate ara valid a1 the fraquency indicated. The forward power to the dipols
connector is sel with a callbrated power meter connected and monitored with an auxiliary power meter
connected to a directicnat coupler. While the dipole under test ks connacted, the forward power is
adjusted to the same level,

* Anfenna Fasitioning: The dipole is mounted on a HAC Test Arch phantorn using the maltching dipote
positioner with the arms harizantal and the fesding cable coming from the floor. The measurements
are performed in a shielded room with absorbers around the setup to raduce the relleclions.
it is verifiad betore the mounting of the dipole under the Test Arch phantorn, that its arms are perfectly
in a line. It is installed on the HAC dipole positioner with its arms para¥el below the dielectric reference
wire and able to move alastically in vertical direction without changing its relative position to the top
center of the Test Arch phantom. The vertical distance to the probe is adjusted after dipole mounting
with a DASYS Surface Check job. Before the measurement, the distance belween phantom surface and
prabe lip is verified. The proper measurement distance is selected by choosing the matching section of
the HAC Tesl Arch phantom with the proper device reference point (upper surface of the dipole) and the
matching grid relerence poinl (tip of the probe) considering the probe sensor offset. The vertical
distance to the probe is essential for the accuracy.

¢ Feed Point Impedance and Retura Loss: These parameters are measured using a HP 8753E Vector
Network Analyzer. The impedance is specified at the SMA connector of the dipole. The influence of
reflections was sliminating by applying the averaging function whife moving the dipole in the afr, at least
70cm away from any obslacles.

«  E-fiold distribution: E flefd is raeasured in the x-y-plane with an isctropic ER3D-field probe with 100 mwW
forward power to the antenna feed peint. In accordance with [1, 2], the scan area is 20mm wids, its
{ength exceeds the dipole arm length {180 or 30mm). The sensor center is 10 mm {in 2} above the top
of the dipole arms. Two 3D maxima are avallable near the end of the dipole arma. Assuming the dipole
arms are perfectly in one line, the average of these twe maxima (In subgrid 2 and subgrid 8) is
determined to compensate for any nen-parallelity to the measurement plane as well as tha sensor
displacement. The E-field value stated as calibralion value represents the maximum of the interpolated
3D-E-field, 10mm ahove the dipole syriace.

o H-fleld distribution: H-figld is measured with an isotropic H-fiald probe with 100mW forward power 1o the
antenna feed point, in the x-y-plane. The scan area and sensor dislance is squivalent to the E-field
scan. The maximum of the field is available ai the centar (subgrid 5) abova the tesd point. The H-field
value stated as calibration value represents the maximum of the interpolated H-field, 10mim above the
dipole surface at the feed point.
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1 Measurement Conditions

DASBY system configuration, as far as not given on page 1.

DASY Varsion DASYS V52,2 B0

DASY PP Versicn SEMCAD X V14,2 B2

Phanfom HAG Test Arch 30 HAC Pt BA, #1070
Distance Dipole Top - Probe | . |
Center 10 mm

Scan resclution dx, dy=5mm area = 20 x 180 mm

Fregquency 835 MHz + 1 MBz
Forward power at dipole _
connector 20.0dBm = 100mW
[nput powaer drift < 0.05dB
2 Maximum Field values
H-field 10 mm above dipcle surface cendition interpolated maximum

Maximum measured

100 mW forward power

0.452 Afm

Uncertainty for H-field measurement: 8.2% (k=2)

E-fleld 10 mm above dipole surface

condition

Interpalated maximurn

Maxirmurm measured abova high end- 100 mW farward power 167.4 V/m
Maximum measured above low end 100 mW forward power 160.6 V/m
Averaged maximum above arm 100 mW forward power 164.06 W/m

Uncertainty for E-field measurement: 12.8% (k=2)

3 Appendix

3.1 Antenna Parameters

Fregquency Return Loss |Impedance

BOO MHz 16.2 dB (42.6-]12.4) Chm
835 MHz 26.3 dB (50.4 + j4.6 ) Ohm
900 MHz 16.2dB (86.6—j15.4) Chm
950 MHz 21.6 di (24.5 + 5.6 ) Ohm
960 MHz 18.5dB (49.7 +j15.0) Ohm

3.2 Antenna Design and Handling

The calibraticn dipole has a symmatric geometry with a built-in two stub matcehing network, which leads to the

enhanced bandwidth.

The dipote is built of standard semirigid coaxial cable. The irdernal matching line is open ended. The antenna is

therefore open for DG signals.

Do nol apply lorce to dipole arms, as they are liable to bend. The soldered connections near the feedpoint may
he damaged. After excaessive machanical stress o overheating, check the impedance characteristics to ensure
that the internal matching network is not affected.

Alter long lerm use with 40W radfated power, only a slight warming of the dipole near the feedpoint can be

measurad,
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3.2 Measurement Sheets

3.3.1 Return Loss and Smith Chart

15 Jul 2619 14:45:32

[CHY) 511 L0G 8 dB/REF -43 J8 ... 320.008 0O Mz
¥
CHL Harkerse
13-16. 1 EL 0B
for o . 500,800 MHz
226,768 dB
835,000 HHz
4t-21,6:38 9B
356,824 MHz
flvg
18 516,521 4B
360,860 Mz
»
CHZ 511 GA0.680 DA Mz
flel EHZ Markers
11 42,568
Lor 12,549 &
800,002 MH2
“yazia s
235,000 HHz
s MR
450,060 MHz
5t 49797 @
" 15645 &
96,088 HHz
CEHTER £25.60% 000 Mhz o SPEH 1 DBC,05E GAA MHz
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3.3.2 DASY4 H-field Result

Test Laboralory: SPEAG Lab2

Date/Time: 12.07.2010 11:03:52

DUT: HAC-Dipole 835 MHz; Type: CD835V3; Serial: 1082

Conununication System: CW; Communication System Band: CD835 (835.0 MHz); Frequency: 835
MHz; Communication System PAR: 0 dB
Medium parameters used: o =t mho/m, &, = I;p= | kg/m3
Phantom section: RT Section
Measureinent Standard: DASYS (IEEE/AEC/ANSI C63.19-2007)

DASYS5 Configuration:
s Probe: HIDVG - SN&0GS; 5 Calibrated: 30.12.2009

. 2 * @

Sensor-Suriace: {[ix Surface)
Elcetronics: DAE4 Sn781; Calibrated: 22.01.2010

Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA; Serial: 1070

Measurement SW: DASY52, ¥52.2 Build 0; Postprocessing SW: SEMCAD X, V4.2 Build 2Version 14.2.2 (1685)

Dipole H-Field measurement @ 835MH»/H Scan - measurement distunce from the
prebe sensor center to CDE35 Dipale = Thnm/Hearing Aid Compatibility Test

(41x361x1):

Measurement grid: dxa=5mm, dy=5mm
Maximum valuc of peak Total lield = 0.452 A/m
Probe Modulation Factar =1

Device Reference Point: 0, (0, -6.3 nym
Reference Value = 0.479 A/m; Power Drift = -0.00202 dB
ITearing Aid Near-Field Category: Md (AWF } dB)

Peak 1l-field in Afm

Grid |
0.396

w4

Grid 4
D3y

gl

Grid 7
0187

M4

Grid2  [Grid 3
0.404 0.365
N4 M4
Grid 6
416
N
Grid § Grid ¢
0.401 0.372
Md M

dB = 0452A/m
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3.3.3 DASY4 E-field Result

DatefTime: 13.07.2010 13:05:45
Test Laboratory: SPEAG Lab2
DUT: HAC-Dipole 835 MHz; Type; CD835V3; Serial; 1082

Communication System: CW; Communication System Band: CD335 (835.0 MHz); Freguency: 835
Mllz; Communication System PAR: } dB

Medium parameters used: o = 0 mho/m, & = |; p = 1000 kg/m’

Phantom scetion: RE Seclion

Measurement Standard: DASYS (IEEEAEC/ANSI C63.19-2007)

DASYS Configuration:
¢ Probe; ER3DVS - $N2336; ConvE({, [, [ Calibrated: 30.§2.2009
Sensor-Surface: (Mix Surface)
Electronics: DAE4 Sn781; Calibrated: 22.01.2010
Phantom: HAC Test Arch with AMOC; Type: 81 HAC POI BA,; Serial: 1070
Measurement SW: DASYS2, ¥52.2 Build 0: Posiprocessing SW; SEMCAD X, V14.2 Build 2Version 14.2.2 (1685)

.« s & @

Dipole E-Field measurement @ 835MHz/E Scan - measurement distance from the
probe sensor center to CD835 Dipole = 10mm/Hearing Aid Compatibility Test
(41x361x1):

Measurcment grid: dx=5mm, dy=5mm

Maximum value of peak Total ficld = 1674 V/in

Probe Modulation Factor =1

Device Reference Point: 0, 0, -6.3 mm

Relerence Value = 105.9 Vim; Power Drift = -0.033 dB

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

Pcak E-fiekd in V/m

Grid |1 Grid 2 Grid 3
158.5 160.6 153.9
Md Md d
Gid 4
84.6
d
Chrid 7 Grid 8 Grid 9

156.7 167.4 165.6
M4 Mdé N4

0dB = 1674V/m
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Client

Schwalzeriechar Kallbrlerdienst
Service suisse d'élalonnage
Servizio svizzero di teratura

Swiss Callbration Service

Chisct

GCallbration procadura(s)

Calibration date:

Calibration Equipment used (M&TE critical for calibration)

This calibration certilicate documants tha traceabllity to national standards, which realize the physical Lnits of measurements (S1}.
All calibrations have been conducted in the closed laboratory facility: snvironment temperglure (22 + 2)°C and humidity < 70%.

Calibrated by,

Approved by;

Nama

This calibration certificate shall not be reproducad axcept in full without wrilten approvai of the laboratory.

Frimasy Standards 1D # Cal Date (Carfiflcate Na.} Scheduled Calibration

Power meter EPM-4424 GB37480704 06-0¢1-09 {No. 217-01088) Oct-10

Power sensor HP B4B1A US3r292783 06-0ct-09 tiNo. 217-01088) Qat-10

Frobe ER3DVE SM: 2336 30-Dac-09 (No. ER3-2336_{ec09) Dee-10

Prabe HADVG SN: 6066 30-Dec-09 {No. H3-6065_0ec09) Uec-10

DAE4 SN: 781 22-Jun-10 {No. DAE4-781_Jani0) Jan-11

Sacandary Standards D i Check Dale {in house) Schedulad Chack

Powar melar Agilent 41188 SN: GB42420191 09-0ct-09 {in house check O6l-09) In house check: Oct-10

Powar sensoy HP 8482H S 3318A00450 09-0ct-09 {in house check Ocl-09) Ity house check: Oct-10

Powar sansor HP B482A SN; 537295597 09-061-09 {in house check Ocl-09) In housa chack: Oct-10

Neblwork Analyzer HP 8753E USa37340585 18-Dct-01 {in house check Oct-03) I house check: Oct-10

RF generator E4433B MY 41000675 03-MNov-04 (in house check Qol-03) In house check: Oct-11
Funclion

Sigoawre
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References

1] ANGI-CB3.19-2007
American National Standard for Metheds of Measurement of Compatibilily batwesn Wireless
Communications Davices and Hearing Aids.

Methods Applied and Interpretation of Parameters:
= Coordinate Sysiem: y-axis is in the direction of the dipole arms. z-axis is from the basis of the antenna
{mounted on the table) lowards its fesd point between the two dipole arms. x-axis is normal fo the ather
axes. In coincidence with the slandards [1], the measuremant planes (probe sensor center) are
selected to be at a distance of 10 mm above the top edge of the dipola arms,

«  Measurement Conditions: Further details are available from the hardcoples al the end of the certificate.
Ali figures stated in the certificate are valid at the frequency indicated. The forward power to the dipole
connector is set with a calibraled power meler connecled and monitored with an auxiliary power meter
connecied to a directional coupler. While the dipole under test is connected, the forward power Is
adjustad to the same level.

s Antenna Paositioning: The dipole is mounted on a HAG Test Arch phantom using the matching dipole
positionsr with the arms herizontal and the feeding cable coming irom the floor. The measuramants
are performed in a shislded room with absorbers around the setup to reduce the reflections.

It is verifiec befora the mounting of the dipole under the Test Arch phaniom, that its arms are perfectly
in a line. It is installed on the HAC dipola posilioner with its arms parallel below the dielectric reference
wire and able lo move efastically in vertical direction without changing its relative position to the top
center of the Test Arch phaniom. The vertical distance 1o he probe is adjusted after dipole mounting
with & DASY5 Surface Check job. Before the measurement, thae distance between phaniom surface and
probe tip is verified. The proper meastirement distance is sefected by choosing the matching sestion of
the HAC Test Arch phantom with the proper device reference point (Upper surface of the dipole) and the
malching grid reference point (tip of the probe} considering the probe sensor offset. The vertical
distance 1o the probs is essenlial for the accuracy.

s feed Point impedance and Reitrn Loss; These parametars are measured using a HP 8753E Vector
Nelwork Analyzer. The impadance is specified at the SMA conneclor of the dipole. The influence of
reflections was eliminating by applying the averaging function while moving the dipele in the air, at least
70cm away from any obstacles.

s E-fiefd distribution: E field is measurad in the x-y-plane with an isotropic ER3D-field probe with 100 mw
forward power to the antenna feed paint. In accordance with [1], the scan area is 20mm widie, Its length
exceeds the dipole arra length (180 ar 90mmy). The sensor center is 10 mm (in ) above the top of the
dipole arms. Two 30 maxima are available near the end of the dipole arms. Assuming the dipole arms
are perfectly in one line, the average of these two maxima (in subgrid 2 and subgrid 8) is determined to
compensale for any non-parallelity to the measurement plane as well as the sensor displacement. The
E-field value staied as calibration value represents the maximum of the interpolated 3D-E-field, 10mm
above the dipole surface.

+  H-fisld distribution: H-field is measured with an isciropic H-fiekd probe with 100mW forwasrd power to the
antenna feed point, in the x-y-plane. The scan area and sensor distancs is aguivalent to the E-field
scan. The maximum of the fleld is avallable at the center {subgrid 5) above the faad point, The H-field
value stated as calibration value represents the maximum of the interpolated H-fisld, 10mm above the
dipole surface at the fead point.
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1. Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS V5.2 B162

DASY PP Version SEMCAD X V14.0B59
Phantom HAC Test Arch SD HAC PO1 BA, #1070
Distance Dipole Top - Probe Center 10 mm

Scan resolution dx, dy =5 mm area =20 x 90 mm

Frequency 1730 MHz + 1 MHz

Farward power at dipole connector 20.0 dBm = 100mwW

input power drift < 0.05 dB
2. Maxlmum Fleld values
H-field 10 mm above dipole surface conditicn Interpolated maximum

Maximum measured

100 mW forward power

0.487 A/m

Ungartainty for H-lisld measurerment; 8.2% (k=2)

E-field 10 mm above dipole surface condition Interpalated maximum
Maximurmn measured above high end 100 m\W forward power 158.4 Vim
Maximum measured above low end 100 mW forward power 147.0 Vi
Averaged maximum above arm 160 mW lorward powar 150.2 V/m
Uncertainty for E-fleld measurement: 12.8% (k=2}

3. Appendix

3.1 Antenna Parameters
Frequency Return Loss Impedance
1730 MHz 240dB (49.3 + /6.2 } Ohm
1880 MHz 19.3 dB (50.3 +)10.9 ) Ohm
1800 MHz 19.9dB (52,8 +}10.1 ) Ohm
1950 MHz 26.8dB (54.4 + 1.9} Ohm
2000 MHz 21.7 dB {426 + 1.9} Ohm

3.2 Antenna Deslgn and Handling

The calibration dipale has a symmetric gecmetry with a built-in two stub matching network, which leads to the
enhanced bandwicth.

The dipale is built of standard semirigid coaxisl cable. The inlermal matching line is open ended. The antenna is
therefore open for DC signals.

Do not apply force to dipole arms, as they are liable fo bend. The soldered connecticns near tha fesdpaint may
be damaged. After excessive machanical stress or overheating, check the impedance characteristics to ensure
thal the internal matching network is not affecied.

Alter fong term use with 40W radiated power, only a stight warming of the dipcle near the feedpoint can be
measured,
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart

16 Jun 2018 42:54304
1250 dE L 680,000 009 fHz
1

#

EH1 Markers
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3.3.2 DASY4 H-Field Result
Date/Time: 16.06.201009:57:31

"l'est Laboratory: SPEAG Lab2

HAC RF CD1880_H 1064 _100616_CL
DUT: HAC Dipole 1880 MHz; Type: CD1880V3; Scrial: 1064
Communication System: CW; Communication System Band: CD 1880 (1730.0 MHz); Frequengy: 1730 Milz;
Communication System PAR: 0 dB
Medium parameters used: @ = 0 mho/m, 5= [; p= | kg/m’
Phantam section: RE Section
Measnrement Standard: DASY S (JLEEABCIANST C63,19-2007)
DASYS Configuration:
+  Probe: HIDV6 - SN60GS, ; Cabibraled: 30.12.2009

= Sensor-Surface: {Fix Surface)

¢ Hlectronics: DAEA Sn781; Calibrated: 22.01.2010

*  Phantem: HAC Test Arch with AMCC; Type: SD HAC POt BA; Seriak: 1070

«  Meusurement SW: DASYS, V5.2 Build 162; SEMCAD X Version 14.0 Buiid 59

Dipole H-Field measurement @ 1880M11z/L1 Scan - measprement distance trom the probe sensor center to CD880
Dipole = 10mm @ 1730 MIlz/1Learing Aid Compatibility Test (41x181x1)%:

Measurement grid: dx=amn, dy=5mm

Maximum value of peak Total field = 0.487 A/m

Probe Modulation Factor = 1

Device Reference Point: 0, 0, -6.3 nun

Reference Value = 0.517 A/m; Power Drift = 0.00119 (B

Hearing Aid Near-Field Category: M2 (AWE 0 AB)

Peck H-teld in A/

Grid | Grid 2 Grid 3
0.401 0.431 0.420
M2 M2 M2
Grid 4 Grid 6
0.449 0473
M2 M2
Grid 7 Giid 8 Grid 9
{1,389 0.423 1408
M2 M2 M2

0dB = 0.487Vm
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3.3.3 DASY4 E-Field Result

Test Laboratery: SPEAG Lab2

HAC RF_CD1880_E_10564_100616_CL
bUT: HAC Dipole 1880 MHz; Type: CDI1880V3; Serial: 1064

Commueication System: CW; Communication System Band: CII830 (1730.0 MHz); Frequency: 1730 MHz;
Communication System PAR; 0 40
Medium parameters used: 6 = O mhofm, €, = 1; p= 1000 ke/m’
Phanttem section: RE Section
Measurement Standard: DASYS (IEEE/IEC/ANST C63.19-2007)

DASYS Contiguration:

DatefTime: 16.00.2010 09:34.20

e Probe: BRAGVA - SN2336; Convli(l, 1, 1); Calibrated: 30.12.2000
*  Sensor-Surface: (Jix Surface)
*  Electronics; DAE4 8n781; Calibrated: 22.01.2010

+  Phantom: HAC Test Arch with AMCC: T'ype: 8D HAC POI BA; Serial: 1070

»  Measurement SW: DASYS, V3.2 Build 162; SEMCAD X Version 14.0 Build 59

Dipole E-Field measirement @ 1880MHz/E Sean - mezsurement distance from the probe sensor center to CD18840

Dipole = 10mm @ 1730 MHz/Hearing Aid Compalihility Test (41x181x1):
Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 153.4 V/m
Probe Modulation Factor = 1

Device Reference Paint: 0, 0, -6,3 mn
Refercnce Value = 172.7 V/im; Power Drift = -0.00464 dB

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

Paak B-field in ¥/m

Grid 1

142.4
M2

Grid 2 Grid 3
147.0 143.1
M2 M2

Grid 4

99.9
M3

Grid &

97.8
M3

Grid 7

147.7
M2

Ceid 9
147.6

M2

OdB = 153.4V/m
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Calibration Laboratory of

Schmid & Partner

Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accrediled by the Swiss Accraeditatlon Sarvice (SAS)

Tha Swies Accredifation Service is one of the signatories 1o the EA

Schweizerischer Kalibrierdienst
Service suisse d'étalonnege
Servizlo svizzero dl taratura
Swiss Calibration Service

Callbration procedura(s)

Callbration dale:

Primary Standards

Calibration Equipment used (M&TE critical for catibration)

1D #

Power meter EPM-4424
FPower sensor HE 84814
'robe ER3DVE

Probe H3DVEG

DAE4

Socondary Standards

GB37480704
US3r282763
SN: 2336
3N: 6088
SM: 781

0 #

Cal Date (Certificate No.)

\/ \Lb\[’
-~

This catibrafion ceniffcate documents e traceability to national standards, whicl realize the physicet units of measurements (S§).
All calibrations have baen conducted in the closed laboratory facility: environment temperature (22 + 3)°C and hurmidity < 70%.

Sghaduled Calibration

.\,\})\\0

06-Ocl-09 (No. 217-01086)
DE-Oc1-09 (No. 217-01086)
30-Dec-09 {No. ERE-2336_Dect)
30-Dec-09 {No. H3-6065_Decg)
22.Jan-10 (No. DAEA-781_tan10)

Chack Bale (in house)

Power sensor HF 8482H
Pover sensor HP 84B2A

RF generator E4433B

Calibrated by:

Approved by:

Power metsr Agilent 44198

Nelwark Analyzar HP 8743E

3SN: GB4242M91
SN: 3318A00450
SN: U537283597
US373805685
MY 41000875

Oct-10
Qet-10
Cec-10
Rac-10
Jan-11

Scheduled Chock

09-Oct-0% (in house check Oct-09)
08-0¢l-0% (in house check Oct-09)
08:0cl09 (in house check Cot-00)
18-Oct-04 (in house check Oct-69)
03-Nev-04 (in house check Qcl-09)

Functien

This calibration carlificate shall not be reproduced except in full without writtien approval of the labcratory,

In house check: Oct-10
In house check: Oct-10
In house check: Oct-10
In house check: Oct-i0
In hause check: Qet-11

tssuad: July 15, 2010
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Callb‘:atmn Laboratory of _ft‘\\‘\\_\j_'//:"fvf; Schweizerischer Kalibrierdienst

Schimid & Partner iﬁﬁ‘ﬁ Service sulase d'étalonnage
Engineering AG ;,/—-._/;\\? Servizio svizzaro di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland NS 8wiss Calibration Service

AR

Accredited by the Swiss Accreditation Service (SAS) Accradiation Ne.: SCS 108
The Swiss Accredliation Service Is ane of the slgnateries to the EA
Multilaterat Agreament for the recognltion of calibration certificates

References

f1] ANSI-CE3.18-2007
American National Standard for Methods of Measurement of Gompatibility between Wirelass
Communications Devices and Hearing Aids.

Methods Applied and Interpratation of Parameters:

s Coordinate System: y-axis is in the direction of the dipale arms. z-axis is from the basis of the antenna
(mounted an the table) towards its fead point batwesn the twe dipole arms. x-axis is normal to the other
axes. in colncldence with the standards [1], the measuremeant planes {probe sansor center) ara
selected to be at a distance of 10 mm above the top edge of the dipofe arms.

*  Moasuremen! Conditions: Further details are available [rom the hardcopies at the end of the certificate.
Alifigures stated in the certificate are valid at the frequency indicaled. The forward power to the dipole
conhnacter is set with a calibrated power meter connacted and monitorad with an auxiliary power meler
connected to a directlonal coupler. While the dipole under test is carmected, lhe forward power is
adjusted o the same level.

*  Antenna Positioning: The dipcle is mounted on a HAC Test Arch phantom using the matching dipole
positionar wilh the arms horizontal and the feeding cable coming from the floor. The measuremeants
are perfarmed in a shisfded rcom wilh absorbars around the setup to reduce the reflections.

It is verified before the mounting of the dipole undar tha Tesl Arch phantom, that its arms are perfectly
in a line. it Is installed on the HAC dipole paositioner with its arms paralle! below the dieleciric reference
wire and able to move elastically in vertical direction without changing its relative position to the top
cenler of the Tast Arch phantom. The verlicat distance to the probe is adjusted after dipole mounting
with a2 DASYS Surface Check job. Before the measurement, the distance between phantom surface and
probe tip is verified. The proper measurement distance is selected by cheosing the matching section of
the HAC Test Arch phantom with the proper device reference neoint (upper surface of the dipole) and the
matching grid refersnce point (tip of the probe) censidering the probe sensor offset, The vertical
distance to the probe is essential for the accuracy.

*  Feed Point Impedance and Return Loss: These parameters are measurad using a HP 8753E Vactor
Netwaork Analyzer. The impedance fs specified at the SMA connacter of the dipole. The influence of
reflections was eliminating by appiying the averaging function while moving the dipole in the air, at least
70cm away from any obstacles.,

* - field distribution: E tield is measured in the x-y-plane with an isciropic ER3D-fisld probs with 100 mW
forward power to the antenna feed point. In accordance with [1], the scan area is 20mm wids, its length
exceeds the dipole arm length (180 or 90mmy). The sensor centar is 10 mm (in z) above the top of the
dipole arms. Two 30 maxima are available near the end of the dipole arms. Assuming the dipole arms
are perfectly in one line, the average of these twe maxima (in subgrid 2 and subgrid 8) is determined to
compensate for any non-paralielity to the measurement plane as well as tha senser displacement. The
E-field value slated as calibration value represents the maximum of the interpolated 3D-E-field, 10mm
above the dipole surlace.

+  H-field distribution: H-field is measured with an isotropic H-field probe with 100mW forward power to the
anienna feed point, in the x-y-plane. The scan area and sensor distance s equivalant to the £-field
scan. The maximur of the field is available at the center (subgrid 5} above the feed paint. The H-field
value staled as calibration value represents the maximum of the interpolated H-fleld, 10mm above the
dipole surface at the feed point.
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1. Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASYS V52.2 BO

DASY PP Verslon SEMCAD X Vi4.2 B2
Phantom HAG Test Arch SD HAC PC1 BA, #1070
Distance Dipole Top - Probe Center 10 mm

Scan resolution

X, dy =56 mm

area = 20 x 90 mm

Frequency

1880 MHz + 1 MHz

Forward power at dipole connector

20.0 dBm = 100mW

Input power drift < (.06 dB
2. Maximum Field values
H-field 10 mm above dipole surface condition Interpolated maximum

Maximum measured

100 mwW forward power

0.475 A/m

Uncertainty for H-fleld measurement: 8.2% (k=2}

E-field 10 mm above dipole surface condition Interpolated maximum
MaxImum measured above high end 100 mw forward power 138.2 V/m
Maximum measured above low and 100 mW forward power 136.6 V/im
Averaged maximum above arm 100 mW forward powet 1374 Vim
Uncertainty for E-field measurement: 12.8% (k=2)

3. Appendix

3.1 Antenna Parameters
Frequency Return Loss Impedance T
1710 MHz 21.3dB (47.7 +j8.2 ) Ohmn
1880 MHz 20.1dB (4914 j98)0hm
1900 MHz 20.4 dB (524 + 9.6 ) Ohm
1950 MHz 26.9 dB {54.4 +]1.8) Ohm
2000 MHz 22,6 dB {431 +]0.7 ) Ohm

3.2 Antenna Design and Handling

The calibration dipole has a symmetric geometry with a built-in two stub matching netwerk, which leads to the

enhanced bandwickth.

The dipole is built of standard semirigid coaxial cable. The internal maiching tine is apen ended. The antenna is

therafore open for DG signals.

Do not apply foree to dipole arms, as they are liable to bend. The soldered conneclions near the feedpoint may
he damaged. After excessive mechanical strass or overheating, check the impedance characteristics to ensure
that the internal matching network is not affected.

Afier long term use with 40W radiated power, only a slight warming ol the dipole near the feedpoint can be

measured.
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart

15 Jul 2618 d4:23:21
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3.3.2 DASY4 H-Field Resuit

Date/Time: 12.07.2010 12:26:04
Test Laboratory: SPEAG Lah2
DUT: HAC Dipole (880 MHz; Type: CD18BOVY; Serial; 1064

Commmication System: CW; Commimication System Band: CD1880 (1880.0 MHz); Frequency; 1880 MHz;
Communication System PAR: (b ¢l

Medium parameters used: 5 = 0 mho/m, ¢, = 1;p =1 kg/mJ

Phantom section: RF Section

Measurement Standard: DASY 3 {JEEEAEC/ANSI C63. 19-2007)

DASYS Configuration:

Probe: [13DVa - SNADGS; Calibrated: 30.12.2004

Sensor-Surface: (Fix Surface)

Electronics: 1DAMA Sn781: Calibrated: 22.01.2010

Phantom; HAC Test Avch with AMCC; Type: SD HAC POL BA; Sciial: 1070

Measurement SW: DASYS2, V2.2 Build ; Postprocessing SW: SEBMCAD X, VI4.2 Build 2Version 14.2.2 (1685)

*« * 8 &

Dipolc H-Ficld measurement @ 1880MHz/H Scan - measurement distance from the
probe sensor center to CD1880 Dipole = 10mm/Hearing Aid Compatibility Tesi
(41x181x1):

Mezsarement grid: dx=5mm, dy=5mm

Muximum value of peak Total field = 0.475 Afm

Prabe Madulatien Factor = 1

Device Reference Foint: 0, 0, 6.3 mm

Reference Value = 0.500 A/m; Power Drift = 0.60955 dB

Heuring Aitl Near-Field Category: M2 (AWF 0 dB)

Peak H-lield in A/m

Grid 1 Grid 2 Gridl 3

0,423 0,433 400
M2 M2 M2

Grid 4
0.464
M2
Grid 7 Grid 8 Grid 9
0.422 0.434 0.395
N2 M2 N2

0di =GA475A/m
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3.3.3 DASY4 E-Field Result

DatefTinse: 13.07.2010 15:80:13
Test Laboratory: SPEAG Lab2
TUT: HAC Dipnfe 1880 MHz; Type: CDISROVE; Serfal: 1064

Communication System: CW; Communication System Band: CD 880 (1880.0 Mllz); I'vequency: 1880 MHz:
Communication System PAR: 0di3

Medium parameters used: o = D mho/m, £, = 1; p= 1000 kg.’m"

Phantom section: RF Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

Prohe: ER3DVa - SN2336; Convh(1, 1, 1): Calibrated: 30.12.2000

Sensor-Surface: (Fix Surface)

Eloctronies: TYARA Sn781: Calibrated: 22,01,2010

Phantom: HAC Test Avch with AMCC; Type: SD HAC PG BA; Serial; 1070

Measurement SW: DASYS2, V52.2 Build 0; Postprocessing SW: SEMUAD X, V14,2 Build 2Version 14.2.2 (1685)

LI I T 3

Dipole E-Field measurement @ [880MHz/E Scan - measurement distance from the
probe sensor center to CP18380 Dipole = 10mm/Hearing Aid Compatibility Test
(@1x181x1):

Measurement grid: ds=5mm, dy=5mm

Maxinwm value of pesk Total figld = 138.2 V/im
Prohe Modulation Factor = ¢

Device Reference Paint: 0, 0, -6.3 mm

Reference Value = 155.1 Vim; Power Drift = 0.032 dB

Hearing Aid Near-Field Category: M2 (AW 6 dB}

Peak E-field in ¥/m

Grid | {orid2  Grd3
1335 Juzes {1328
M2 M2 M2
Grid 4 :
04,1
M3
Grid? |Gid8  Grid9
1228 {13z {1372
M2 M2 M2

0dB = 138.2V/n
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14. 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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