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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”

WASHINGTOM.
Do
Ptstn s

25

N latitude and 76° 49’ 38" W longitude. The facility is 1.5 Figure 2-1
miles North of the FCC laboratory, and the ambient signal Map of the Greater Baltimore and Metropolitan
and ambient signal strength are approximately equal to Washington, D.C. area

those of the FCC laboratory. There are no FM or TV

transmitters within 15 miles of the site. The detailed description of the measurement facility was found to
be in compliance with the requirements of § 2.948 according to ANSI C63.4 on January 27, 2006 and
Industry Canada.

2.2 Test Facility / Accreditations:

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

Columbia, MD 21045, U.S.A.

e PCTEST Lab is accredited to ISO 17025-2005 by the American Association for
Laboratory Accreditation (A2LA) in Specific Absorption Rate (SAR) testing,
Hearing-Aid Compatibility (HAC), CTIA Test Plans, and wireless testing for FCC
and Industry Canada Rules.

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

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

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

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

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

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

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

FCC ID:
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:

OANTECH

JYCC610

Pantech Co Ltd

Sinsong Center Bldg. 6th Fl. 25-12,
Yeouido-dong Yeoungdeungpo-gu
Seoul, KOREA

Pantech

C610

35160200.010612.800

824.20 - 848.80 MHz (Cellular GSM)
1850.20 - 1909.80 MHz (GSM PCS)
826.40 - 846.60 MHz (Cellular WCDMA)
1852.4 - 1907.6 MHz (PCS WCDMA)
Internal Antenna

32.8 dBm (GSM), 29.3 dBm (GSM PCS), 23.3 dBm
(WCDMA), 23.6 dBm (PCS WCDMA)
32.8 dBm (GSM), 29.3 dBm (GSM PCS), 23.3 dBm
(WCDMA), 23.6 dBm (PCS WCDMA)

GSM850, 128, 190, 251, BT Off

GSM 1900, 512, 661, 810, BT Off

WCDMA 850, 4132, 4183, 4233, BT Off
WCDMA 1900, 9262, 9400, 9538, BT Off
Licensed Transmitter Held to Ear (PCE)
850/1900 GSM/WCDMA Phone with Bluetooth

'Iéigure 31

HAC Assessment System
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4. ANSI/IEEE C63.19 PERFORMANCE CATEGORIES

l. RF EMISSIONS

The ANSI Standard presents performance requirements for acceptable interoperability of hearing aids
with wireless communications devices. When these parameters are met, a hearing aid operates
acceptably in close proximity to a wireless communications device.

Category Telephone RF Parameters
E-field emissions H-field emissions
Near field Category Cw CW
dB(V/m) dB(A/m)
| f < 960 MHz |
| M1 | 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 C63.19-2006

v3.12[2]

Il. ARTICULATION WEIGHTING FACTOR (AWF)

Articulation Weighting Factors

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
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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) i
+ 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 ;
(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

(seen from back)

ER3D ET3D/ES3ID/EX3D
/& %\
[ + 4
| |
\u

\

N4

(seen from front)

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

Instrumentation Chain

whereby

E:

U
MNormy.
ConvF:
DCR
CF:

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

ui+ (uf« CF(DCP)

E;= %

electric field in

Norm; «ConvF

Wim

voltage of channel i at the connector in uV
sensitivity of channel 1in p\V/(W/m)”

enhancement

factor in liquid (ConvF=1 for Air)

dicde compression point in pV
signal crest factor (peak power/average power)

Conditions of Calibration

100K

Felais for Oftset
Iilezcurepasrt
(0.5 ¥ Thes vd Vg

Please note:

 — . "
! 4 .
-
— Y - )
;ﬁ L~ Difterercial Arplifier
- Hh(-'..j E'..j (Bim Currens ¢ 100 £4)
= =
= g

_[J

* 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

FCC ID: JYCC610 PG TEST
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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.

L

controller
(CETMEByps)

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:

. N v [
Vi=U;+ U7 L
depy
with V] = compensated signal of channel 1 (i=xw %
U = mput signal of channel 1 i1i=xw 2
cf = crest factor of exciting field (DASY parameter)
depy = diode compression point (DASY parameter)
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From the compensated input signals the primary field data for each channel ean be evaluated:

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

with V; = compensated signal of channel i ii=x,

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

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

C'onvF = sensitivity enhancement in solution

(e 3F = sensor sensitivity factors for H-field probes

f = carrier frequency [GHz]

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

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

=
[

e
=]

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

E2+EL 4+ E?

Eto.‘ = 1\|.

The primary field data are used to calculate the derived field units.

The measurement/integration time per point, as specified by the system manufacturer is >500

ms.

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

uncertainty is negligible.

If the device under test does not emit a CW signal, the integration time applied to measure the
electric field at a specific point may introduce additional uncertainties due to the discretization.

The tolerances for the different systems had the worst-case of 2.6%.
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6. TEST PROCEDURE

I. RF EMISSIONS

Test Instructions

¢ Confirm proper
operation of probes and
instrumentation

¢ Position WD

¢ Configure WD Tx
Operation

Per Section 4.3.1.2.2 (1-3)
!

¢ 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

Figure 6-1 RF Emissions Flow Chart
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Test Setup

SemxScm

Test — i
Dist

Reference .
Plane

\Cenm Line h{e:mr{

Plane

. Figure 6-3
Figure 6-2 HAC Phantom

E/H-Field Emissions Test Setup Diagram (See Test

Photographs for actual WD scan grid overlay)

RF Emissions Test Procedure:

The following illustrate a typical RF emissions test scan over a wireless communications device:

1. Proper operation of the field probe, probe measurement system, other instrumentation, and the
positioning system was confirmed.

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

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

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

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

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

7. Measurements at 2mm increments in the 5 x 5 cm region were performed at a distance 1 cm from
the probe elements to the WD. A 360° rotation about the azimuth axis at the maximum
interpolated position was measured. For the worst-case condition, the peak reading from this
rotation was used in re-evaluating the HAC category.

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

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

|. System Check Parameters

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

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

»  The test fixture must meet the 2 wavelength separation criterion

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

E-field probe
Housing

Manufactures
Probe Calibration
lcm

Reference point
l Top surface of dipole

Dipole
arm Center of dipole

Figure 7-1
Separation Distance from Dipole to Field Probe

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

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

[l. Validation Procedure

A dipole antenna meeting the requirements given in C63.19 was placed in the position normally occupied
by the WD.

The length of the dipole was scanned with both E-field and H-field probes and the maximum values for
each were recorded.

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

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

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

Output Power Meter Output Power Meter

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

Power Meter

Reference Power Meter
Figure 7-2 reaene
9 Figure 7-3

Setup for Desired Output Power to Dipole Setup to Dipole

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

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

. . L
om oo om oW oo o

Figuré 7-4

L
Gl oAb ok oW ek

Figur.e 7-5

2-D Raw Data from scan along dipole axis 2-D Interpolated points from scan along dipole axis
A Inserpglcd H (<)
o . . o
Figure 7-6 Figure 7-7

2-D Raw Data from scan along transverse axis  2-D Interpolated points from scan along transverse axis

. Reviewed by:
FCC ID: JYCC610 7\ PETEST HAC (RF EMISSIONS) TEST REPORT pANTECH ) y
AR Quality Manager
HAC Filename: Test Dates: EUT Type:
. ) Page 16 of 74
0803310383.JYC April 2 - 5, 2008 850/1900 GSM/WCDMA Phone with Bluetooth

© 2008 PCTEST Engineering Laboratory, Inc. REV 6.2U
02/21/08



lll. System Check Results

Validation Results

Frequency Input E-field Tqrget %
(MH2) Power Result Field Deviation
(dBm) (V/m) (V/m)
835 20.0 178.6 167.3 6.8%
1880 20.0 134.2 134.6 -0.3%
Frequency Input H-field Tqrget %
(MHz) Power Result Field Deviation
(dBm) (A/m) (A/m)
835 20.0 0.466 0.454 2.6%
1880 20.0 0.421 0.451 -6.7%
Electric: Field Magnetic Field
Probe Proke
1 cm to top edge of
JL ‘L dipole element
Dipale
Signal gznerator . [F Amplifier —‘ Dwal Directional Caupler
RF
Power Meter
Figure 7-8
System Check Setup
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8. MODULATION FACTOR

A calibration was made of the modulation response of the probe and its instrumentation chain. This
calibration was performed with the field probe, attached to its instrumentation. The response of the probe
system to a CW field at the frequency of interest is compared to its response to a modulated signal with
equal peak amplitude to that of a CW signal. The field level of the test signals are ensured to be more
than 10 dB above the ambient level and the noise floor of the instrumentation being used. The ratio of the
CW reading to that taken with a modulated reading was applied to the DUT measurements.

All voice modes for this device have been investigated in this section of the report. According to the FCC
3G Measurement Procedures, May 2006 for RF Emissions, variations in peak field and power readings.

This was done using the following procedure:

1.

2.

6.

7.

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

The probe was positioned at the field maxima over the dipole antenna (determined after an
area scan over the dipole) illuminated with the CW signal.

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

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

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

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

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

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

Peak = 20 - log (Raw - PMF)

Modulation Factors:

) ) E-Field H-Field ) ) E-Field H-Field
f (MHz) Protocol E(-VF/Ir:I)d l—:;-\F;:]I)d Modulation Modulation f (MHz) Protocol E(_V':/';I)d H(:Iﬁl)d Modulation Modulation
Factor Factor Factor Factor
835 AM 629.3 2212 1.290 0.910 835 AM 175.1 0.4947 1.385 1.313
835 GSM 287 1.033 2.829 1.948 835 WCDMA 252.3 0.703 0.961 0.924
835 CcwW 811.8 2.012 835 cw 242.5 0.6497
1880 AM 390.8 1.215 1.319 1.115 1880 AM 129.2 0.5285 1.449 1.219
1880 GSM 184.8 0.5843 2.790 2319 1880 WCDMA 1925 0.6853 0.972 0.940
1880 CcwW 515.6 1.355 1880 cwW 187.2 0.6442
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 8-6 PCS GSM Signal

Figure 8-3 GSM850 80% AM Signal
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Figure 8-5 PCS CW Signal
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Figure 8-7 PCS 80% AM Signal
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9. FCC 3G MEASUREMENT PROCEDURES

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

I. Procedures Used to Establish RF Signal for HAC Testing

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

[I. HAC Measurement Conditions for UMTS

Output Power Verification

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

HAC Measurements

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

HSDPA Inactive HSDPA Active

12.2 kbps 12.2 kbps 12.2 kbps 12.2 kbps

Channel RMC AMR RMC AMR
[dBm] [dBm] [dBm] [dBm]
4132 23.14 22.81 22.87
4183 23.21 22.84 22.88 22.77
4233 23.29 23.00 23.10 23.11
PCS 9262 23.60 23.23 23.18 23.24
9400 23.57 23.33 23.15 23.30
9538 23.45 23.03 23.08 23.10
Figure 9-1
Conducted Power Measurements for C610
FCC ID: JYCC610 @Nm HAC (RF EMISSIONS) TEST REPORT pANTECH gi\;iy;i::éer
HAC Filename: Tes_t Dates: EUT Type: . Page 20 of 74
0803310383.JYC April 2 - 5, 2008 850/1900 GSM/WCDMA Phone with Bluetooth

© 2008 PCTEST Engineering Laboratory, Inc. REV 6.2U
02/21/08



|. E-FIELD EMISSIONS:

VERALL MEASUREMENT SUMMARY

JYCC610
C610
35160200.010612.800

FCC ID: JYCC610

7\ PCTEST

HAC (RF EMISSIONS) TEST REPORT

OANTECH

Quality Manager

Table 10-1
HAC Data Summary for E-field
Conducted . . . Excl
Mode Channel Backlight |Scan Center| Antenna Pov(v;é;t)BS ;Z?:(ﬁl\llr?w) P(e;aé(vlj:sl)d F(Cdg\l;;r:_ln;t MARFGCIIS (B) RESULT Bloc4kj per
E-field Emissions
GSM850 128 off Acoustic Fixed 32.80 69.19 45.83 48.50 M3 1,2,3
GSM850 190 off Acoustic Fixed 32.70 67.42 45.61 48.50 M3 1,2,3
GSM850 251 off Acoustic Fixed 32.60 85.45 47.67 48.50 M3 1,2,3
GSM1900 512 off Acoustic Fixed 29.00 24.67 36.76 38.50 M3 12,4
GSM1900 661 off Acoustic Fixed 29.10 20.10 34.98 38.50 M3 12,4
GSM1900 810 off Acoustic Fixed 29.30 22.68 36.03 38.50 M3 12,4
GSM850 251 on Acoustic Fixed 32.60 84.40 47.56 48.50 M3 1,2,3
GSM850 251 off T-coil Fixed 32.60 71.03 46.06 48.50 M3 1,2,3
Conducted . ) _— Excl
Mode Channel Backlight |Scan Center| Antenna Power at BS ;E::(';“/\I’ri) P&a;\;:sl)d F(ig\l/_;rr:;t MARI(:B(IZI\? (dB) RESULT |Blocks per
(dBm) 43122
E-field Emissions
WCDMA850 4132 off Acoustic Fixed 23.14 71.69 36.8 51.0 M4 1,23
WCDMA850 4183 off Acoustic Fixed 23.21 68.87 36.4 51.0 M4 1,23
WCDMAB850 4233 off Acoustic Fixed 23.29 82.74 38.0 51.0 M4 1,23
WCDMA1900 9262 off Acoustic Fixed 23.60 39.39 31.7 41.0 M4 1,24
WCDMA1900 9400 off Acoustic Fixed 23.57 32.54 30.0 41.0 M4 1,24
WCDMA1900 9538 off Acoustic Fixed 23.45 28.64 28.9 41.0 M4 1,24
WCDMA1900 9262 off T-coil Fixed 23.60 40.51 31.9 41.0 M4 1,24
Figure 10-1
Sample E-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)
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JYCC610
C610
35160200.010612.800

Il. H-FIELD EMISSIONS:

Table 10-2
HAC Data Summary for H-field
Conducted . . . Excl
Mode Channel | Backlight |Scan Center| Antenna Power at BS ;21; 0’:\;31') nga;AF/::l)d F((;g :/'nT)" M AR';CII\CI: (@8) RESULT |Blocks per
(dBm) 4.4
H-field Emissions
GSM850 128 off Acoustic Fixed 32.80 0.1236 -12.4 -1.9 M4 2,36
GSM850 190 off Acoustic Fixed 32.70 0.1141 -13.1 -1.9 M4 2,3,6
GSM850 251 off Acoustic Fixed 32.60 0.1619 -10.0 -1.9 M4 2,36
GSM1900 512 off Acoustic Fixed 29.00 0.0538 -18.1 -11.9 M4 124
GSM1900 661 off Acoustic Fixed 29.10 0.0697 -15.8 -11.9 M3 124
GSM1900 810 off Acoustic Fixed 29.30 0.07124 -15.6 -11.9 M3 124
Conducted ) ) - Excl
Mode Channel Backlight |Scan Center| Antenna Power at BS ';rilenllde @/g]) ngaé( As::l)d F(gg /L'l'::('t M ARZ(I:IS (@8) RESULT [Blocks per
(dBm) 431.22
H-field Emissions
WCDMAB850 4132 off Acoustic Fixed 23.14 0.1493 -17.2 0.6 M4 2,36
WCDMA850 4175 off Acoustic Fixed 23.21 0.1345 -18.1 0.6 M4 2,36
WCDMAB850 4233 off Acoustic Fixed 23.29 0.1707 -16.0 0.6 M4 2,36
WCDMA1900 9262 off Acoustic Fixed 23.60 0.0922 21.2 9.4 M4 478
WCDMA1900 9400 off Acoustic Fixed 23.57 0.0991 -20.6 9.4 M4 478
WCDMA1900 9538 off Acoustic Fixed 23.45 0.1005 -20.5 9.4 M4 4,78
Figure 10-2
Sample H-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)
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JYCC610
C610
35160200.010612.800

lll. Worst-case Configuration Evaluation

Table 10-3
Peak Reading 360° Probe Rotation at Azimuth axis
Conducted . . _—
. Time Avg. Peak Field FCC Limit FCC
Mode Channel Backlight |Scan Center| Antenna Pov(vdeér?]t)BS Field (v/m) (dBV/m) (@BV/m) |MARGIN (dB) RESULT
Probe Rotation at Worst-Case
GSM850 251 | off | Acoustc | Fixed |  32.60 87.49 47.87 48.50 M3
E(roll)
82 Vim =+ 0.62 dB;
200
180+
160+
1401+
120
e C
= 100
| R e e S S S
80 - S —_*—*—4»_*_4__'_'__4 M
60+
40
20+
o T N Y
0 50 100 150 200 250 300 350
Deg
Figure 10-3
Worst-Case Probe Rotation about Azimuth axis
* Note: Location of probe rotation is shown in Figure 10-1 or Figure 10-2
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11. EQUIPMENT LIST

Agilent 8648D (9kHz-4GHz) Signal Generator 10/11/07 Biennial | 10/10/09 3613A00315
Agilent E4407B ESA Spectrum Analyzer 3/13/08 Annual 3/13/09 US39210313
Agilent E4432B ESG-D Series Signal Generator 8/8/06 Biennial 8/7/08 US40053896
Agilent E5515C Wireless Communications Test Set 10/6/06 Biennial 10/5/08 GB43193872
Agilent E5515C Wireless Communications Test Set 6/8/07 Biennial 6/8/09 GB46310798
Agilent E5515C Wireless Communications Test Set 8/31/07 Biennial 8/31/09 GB41450275
Agilent N4010A Wireless Connectivity Test Set 6/11/07 Annual 6/11/08 GB46170464
Bruel & Kjaer 4128 Head and Torso Simulator 5/16/06 Biennial 5/15/08 1947220
Bruel & Kjaer 4231 Acoustical Calibrator Type 4231 6/1/06 Biennial 5/31/08 2343018
Rohde & Schwarz [ CMU200 Base Station Simulator 5/24/07 Annual 5/23/08 836371/0079
Rohde & Schwarz [ CMU200 Base Station Simulator 9/7/07 Annual 9/6/08 833855/0010
Rohde & Schwarz [ CMU200 Base Station Simulator 12/6/07 Annual 12/5/08 107826
Rohde & Schwarz | CMU200 Base Station Simulator 12/13/07 Annual 12/13/08 109892
Rohde & Schwarz NRVD Dual Channel Power Meter 12/12/06 Biennial | 12/11/08 101695
Rohde & Schwarz NRVS Single Channel Power Meter 713107 Biennial 712/09 835360/0079
Rohde & Schwarz | NRV-Z32 Peak Power Sensor (100uW-2W) 12/21/06 Biennial | 12/20/08 100155
Rohde & Schwarz | NRV-Z33 Peak Power Sensor (ImW-20W) 11/28/06 Biennial | 11/27/08 100004
Rohde & Schwarz | NRV-Z53 Power Sensor 713107 Biennial 7/2/09 846076/0007
SPEAG CD1880V3 Freespace 1880 MHz Dipole 1/16/07 Biennial 1/15/09 1002
SPEAG CD1880V3 Freespace 1880 MHz Dipole 3/11/08 Biennial 3/11/10 1064
SPEAG CD2450V3 Freespace 2450 MHz Dipole 7/18/06 Biennial 7/17/08 1062
SPEAG CD835V3 Freespace 835 MHz Dipole 7117106 Biennial 7/16/08 1082
SPEAG CD835V3 Freespace 835 MHz Dipole 1/16/07 Biennial 1/15/09 1003
SPEAG DAE3 Dasy Data Acquisition Electronics 11/13/07 Annual 11/12/08 455
SPEAG DAE4 Dasy Data Acquisition Electronics 5/25/07 Annual 5/24/08 704
SPEAG DAE4 Dasy Data Acquisition Electronics 8/29/07 Annual 8/28/08 665
SPEAG DAE4 Dasy Data Acquisition Electronics 1/30/08 Annual 1/29/09 649
SPEAG ER3DV6 Freespace E-field Probe 7/19/07 Annual 7/18/08 2353
SPEAG ER3DV6 Freespace E-field Probe 11/20/07 Annual 11/19/08 2335
SPEAG ER3DV6 Freespace E-field Probe 1/28/08 Annual 1/27/09 2332
SPEAG H3DV6 Freespace H-field Probe 7119/07 Annual 7/18/08 6207
SPEAG H3DV6 Freespace H-field Probe 11/20/07 Annual 11/19/08 6170
SPEAG H3DV6 Freespace H-field Probe 1/28/08 Annual 1/27/09 6180
Table 11-1

Equipment List

*Calibration traceable to the National Institute of Standards and Technology (NIST).
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12. MEASUREMENT UNCERTAINTY

Wireless Communications Device Near-Field Measurement
Uncertainty Estimation
Uncertainty Component ?daé? Data Type |Prob. Dist.] Divisor | Unc. (dB)| Notes/Comments
Measurement System
RF System Reflections 0.50 Tolerance N 1.00 0.50 Refl. <-20 dB
Field Probe Calibration 0.21 Tolerance N 1.00 0.21
Field Probe Isotropy 0.01 Tolerance N 1.00 0.01
Field Probe Frequency Response 0.135 Tolerance N 1.00 0.14
Field Probe Linearity 0.013 | Tolerance N 1.00 0.01
Probe Modulation Factor 0.468 Accuracy R 1.73 0.28
Boundary Effects 0.105 Accuracy R 1.73 0.06 |*
Probe Positioning Accuracy 0.20 Accuracy R 1.73 012 |*
Probe Positioner 0.050 Accuracy R 1.73 0.03 |*
Extrapolation/Interpolation 0.045 | Tolerance R 1.73 0.03 |*
System Detection Limit 0.05 Tolerance R 1.73 0.03 |*
Readout Electronics 0.015 | Tolerance N 1.00 0.02 [|*
Integration Time 0.11 Tolerance R 1.73 0.06 |*
Response Time 0.033 Tolerance R 1.73 0.02 |*
Phantom Thickness 0.10 Tolerance R 1.73 0.06 |*
System Repeatability (Field x 2=power) 0.17 Tolerance N 1.00 0.17
Test Sample Related
Device Positioning Vertical 0.2 Tolerance R 1.73 012 |*
Device Positioning Lateral 0.045 | Tolerance R 1.73 0.03 |*
Device Holder and Phantom 0.1 Tolerance R 1.73 0.06 |*
Power Drift 0.21 Tolerance R 1.73 0.12
Combined Standard Uncertainty (k=1) 0.67 16.6%
Expanded Uncertainty [95% confidence] (k=2) 1.34 32.6%
Expanded Uncertainty [95% confidence] on Field 0.67 16.3%
Table 12-1
Uncertainty Estimation Table
Notes:

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

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

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

See following Attached Pages for Test Data.
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A\ PCECTEST

ENGINEERING LABORATORY, INC

PCTEST Hearing-Aid Compatibility Facility

DUT: CD835V3 - SN1082
Type: COB35Y3
Serial 1082

Measurement Standard: DASYS (High Precizsion Assessment)

DASYY Configuration:

Probe: ERZDWE - SN2353; Calibrated: 7122007
Sensor-Surface: Omm (Fix Surface)

Electronics: DAE4 3n704; Calibrated: 5252007
Phantomn: HAC; Type: S0 HAC P01 BA;
Measurement SW: DASYY, V47 Build53;

Cate: 3/31/2008

835MHz, 100mwW/20dBmyHearing Aid Compatibility Test {41x361x1]:

Measurement gric de=5mm, dy=5mm
Probe tModulation Factor = 1.00
Feference Value = 124.8V/m; FPower Drift = -0.020 dB
Average valle of Total {interpolated) = 1786 Wim

dB
I 0.000 -
I -2.70
o -h.40
-8.10 o
-10.8
-13.5
0dB = 184.0%/m
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Date: 3/31/2008

i\ PETEST

ENGINEERING LABORATODRY, INC

PCTEST Hearing-Aid Compatibility Facility

DUT: CD1880V3 - SN1064

Type: CD1830Y3
Serial: 1064

Communication System: CW; Frequency: 1880 MHz;

Mezsurement Standard: DASY4S (High Precision Assessment)

DASY4 Configuration:

Probe: ER3DWE - SN2353; Calibrated: 7 ASL2007

Sensor-Surface: Omm (Fix Surface)

Electronics: DAE4 Sn704; Calibrated: 5252007
Phantom: HAC; Type: 8D HAC P01 BA;
Measurement SW: DASYS W4 7 Build52;

1880MHz, 100mW/20dBm/Hearing Aid Compatibility Test {41x181x1}:

dB
0.000

-1.43

-2.67

-4.30

-h.74

117

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

Probe Modulation Factor = 1.00

Reference Value = 140.6 Vim; Power Drift = -0.025 dB
Average value of Total (interpolated) = 134 2 Wim

0dB =137.3Vim
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Date: 3/31/2008

i\ PETEST

ENGINE NG LABORATORY, INC

PCTEST Hearing-Aid Compatibility Facility

DUT: CD835V3 - SN1082

Type: COE35Y3
Serial: 1082

Mezsurement Standard: DASY4S (High Precision Assessment)

DASY4 Configuration:

Probe: H30WVE - SNG20T: Calibrated: 7482007
Sensor-Surface: Omm (Fix Surface)

Electronics: DAE4 Sn704; Calibrated: 5252007
Phantom: HAC; Type: 8D HAC P01 BA;
Measurement SW: DASYS W4 7 Build52;

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

Measurement grid. de=5mm, dy=5mm
Probe Modulation Factor = 1.00
Reference Value = 0462 A/m; Power Drift = -0.017 dB
Maximum value of Total {interpolated) = 0 466 A/m

dB
0.000

-3.96

-1.92

-11.9

-15.8

-19.8

0 dBE = 0466A/Mm
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Date: 3/31/2008

i\ PETEST

ENGINEERING LABORATODRY, INC

PCTEST Hearing-Aid Compatibility Facility

DUT: CD1880V3 - SN1064

Type: CD1830Y3
Serial: 1064

Communication System: CW; Frequency: 1880 MHz;

Mezsurement Standard: DASY4S (High Precision Assessment)

DASY4 Configuration:

Probe: H3DWE - SNE20T; Calibrated: FAS2007

Sensor-Surface: Omm (Fix Surface)

Electronics: DAE4 Sn704; Calibrated: 5252007
Phantom: HAC; Type: 8D HAC P01 BA;
Measurement SW: DASYS W4 7 Build52;

1880MHz, 100mW/20dBm/Hearing Aid Compatibility Test {41x181x1}:

dB
0.000

-2.88

-5.76

-8.64

-11.5

-14.4

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

Probe Modulation Factor = 1.00

Reference Value = 0441 A/m; Power Drift = -0.002 dBE
Maximum value of Total {interpolated) = 0421 A/m

0dE=0421A/m
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i\ PCTEST

ENGINEERING LABORATORY, INC

PCTEST Hearing-Aid Compatibility Facility

DUT: C610

Type: Cellular/PCS GSM/WCDMA Phone
Serial: 35160200.010612.800
Backlight off
Duty Cycle: 1:8.3

Communication System: GSM850; Frequency: 848.8 MHz;

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

e Probe: ER3DV6 - SN2353; Calibrated: 7/19/2007
® Sensor-Surface: (Fix Surface)

o Electronics; DAE4 Sn704; Calibrated: 5/25/2007
e Phantom: HAC; Type: SD HAC P01 BA;

* Measurement SW. DASY4, V4.7 Build 53;

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

Measurement grid: dx=2mm, dy=2mm
Maximum value of peak Total field = 241.7 V/m
Probe Modulation Factor = 2.83
Reference Value = 80.4 V/m; Power Drift = 0.021 dB

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

Peak E-field in Vim

Grid 1 Grid2 Grid 3
200.2 241.7 239.0
Grid 4 |Grid 5 Grid 6
204.4 |241.7 238.8

Grid 7 |Grid 8 |Grid 9
179.2 |203.2 I2(]3.2

dB
0.000

-1.71 E
-3.42 E

5.12

6.83 7 '-‘q _
.54

0dB = 241.7Vim

Date: 4/2/2008
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i\ PCTEST

ENGINEERING LABORATORY, INC

PCTEST Hearing-Aid Compatibility Facility

DUT: C610

Type: Cellular/PCS GSM/MWCDMA Phone
Serial: 35160200.010612.800
Backlight off
Duty Cycle: 1:8.3

Communication System: GSM1900; Frequency: 1850.2 MHz;

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

¢ Probe: ER3DV6 - SN2353; Calibrated: 7/19/2007
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn704; Calibrated: 5/25/2007
Phantom: HAC; Type: SD HAC P01 BA;
Measurement SW: DASY4, V4.7 Build 53;

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

Measurement grid: dx=2mm, dy=2mm
Maximum value of peak Total field = 68.7 V/m
Probe Modulation Factor = 2.79
Reference Value = 16.3 V/m; Power Drift = -0.266 dB

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

Peak E-field in Vim

Grid 1 Grid 2 Grid 3
66.2 65.9 53.2
Grid 4 Grid 5 Grid 6
68.8 68.7 52.2
Grid 7 |Grid 8 |Grid 9
59.4 541 44.2

Date: 4/2/2008

dB
0.000

-1.76

R\
| A
5.29 A
' @
-8.81

0 dB = 68.8V/im
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i\ PCTEST"

ENGINEERING LABORATORY, INC

PCTEST Hearing-Aid Compatibility Facility

DUT: C610

Type: Cellular/PCS GSM/WCDMA Phone
Serial: 35160200.010612.800
Backlight off
Duty Cycle: 1:8.3

Communication System: GSM850; Frequency: 848.8 MHz;

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: H3DV6 - SN6207; Calibrated: 7/19/2007
Sensor-Surface: (Fix Surface)

Phantom: HAC; Type: SD HAC P01 BA;

L ]
L ]
o Electronics; DAE4 Sn704; Calibrated: 5/25/2007
L ]

Measurement SW. DASY4, V4.7 Build 53;

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

Measurement grid: dx=2mm, dy=2mm
Maximum value of peak Total field = 0.316 A/m
Probe Modulation Factor = 1.95
Reference Value = 0.089 A/m; Power Drift = 0.046 dB

Hearing Aid Near-Field Category: M4 (AWF -5 dB)

Peak H-field in A/m

Grid 1
0.316

Grid 2 Grid 3
0.234 0.139

Grid4 |Grid 5 Grid 6
0.314 |0.228 0.139
Grid7 |Grid8 Grid 9
0.307 0.215 0.133

Date: 4/4/2008

dB
0.000
-2.54
-5.08
-71.62
-10.2
-12.7
0dB = 0.316A/m
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i\ PCTEST"

ENGINEERING LABORATORY, INC

PCTEST Hearing-Aid Compatibility Facility

DUT: C610

Type: Cellular/PCS GSM/WCDMA Phone
Serial: 35160200.010612.800
Backlight off
Duty Cycle: 1:8.3

Communication System: GSM1900; Frequency: 1909.8 MHz;

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

* Probe: H3DV6 - SN6207; Calibrated: 7/19/2007
® Sensor-Surface: (Fix Surface)

o Electronics; DAE4 Sn704; Calibrated: 5/25/2007
e Phantom: HAC; Type: SD HAC P01 BA;

* Measurement SW. DASY4, V4.7 Build 53;

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

Measurement grid: dx=2mm, dy=2mm
Maximum value of peak Total field = 0.165 A/m
Probe Modulation Factor = 2.32
Reference Value = 0.053 A/m; Power Drift = -0.138 dB

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

Peak H-field in A/m

Grid1 Grid2 Grid 3
0.128 0.118 0.098
Grid4 Grid5 Grid 6
0.147 0.133 0.116
-Grid 7 ”Grid 8 .Grid 9.
J0.165 0.137 |0.119

Date: 4/4/2008

dB
0.000
-1.49
-2.98
-4.47
-5.96
-7.45
0 dB = 0.165A/m
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i\ PCTEST

ENGINEERING LABORATORY, INC

PCTEST Hearing-Aid Compatibility Facility

DUT: C610

Type: Cellular/PCS GSM/WCDMA Phone
Serial: 35160200.010612.800
Backlight off
Duty Cycle: 1:1

Communication System: WCDMAS850; Frequency: 846.6 MHz;

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

e Probe: ER3DV6 - SN2353; Calibrated: 7/19/2007
® Sensor-Surface: (Fix Surface)

o Electronics; DAE4 Sn704; Calibrated: 5/25/2007
e Phantom: HAC; Type: SD HAC P01 BA;

* Measurement SW. DASY4, V4.7 Build 53;

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

Measurement grid: dx=2mm, dy=2mm
Maximum value of peak Total field = 78.8 V/m
Probe Modulation Factor = 0.961
Reference Value = 72.2 V/m; Power Drift = 0.017 dB

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

Peak E-field in Vim

Grid 1 Grid 2 Grid 3
69.7 79.5 79.0
Grid 4 |Grid 5 |Grid 6
65.7 |78.8 |78.7
Grid 7 |Grid 8 |Grid 9
58.7 |65.7 |65'7

Date: 4/3/2008

dB
0.000 &
-1.47
e ﬂ
-4.40 .
B
-7.34
0dB = 79.5V/im
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i\ PCTEST

ENGINEERING LABORATORY, INC

PCTEST Hearing-Aid Compatibility Facility

DUT: C610

Type: Cellular/PCS GSM/WCDMA Phone
Serial: 35160200.010612.800
Backlight off
Duty Cycle: 1:1

Communication System: WCDMA1900; Frequency: 1852.4 MHz;
Measurement Standard: DASY4 (High Precision Assessment)
DASY4 Configuration:

e Probe: ER3DV6 - SN2353; Calibrated: 7/19/2007
® Sensor-Surface: (Fix Surface)

o Electronics; DAE4 Sn704; Calibrated: 5/25/2007
e Phantom: HAC; Type: SD HAC P01 BA;

* Measurement SW. DASY4, V4.7 Build 53;

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

Measurement grid: dx=2mm, dy=2mm
Maximum value of peak Total field = 38.3 V/m
Probe Modulation Factor = 0.972
Reference Value = 28.7 V/m; Power Drift = 0.288 dB

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

Peak E-field in Vim

Grid 1 Grid 2 Grid 3
374 374 295
Grid 4 Grid 5 |Grid 6
38.3 (38.3 28.6

Grid 7 |Grid 8 |Grid 9
31.5 314 I25.!-)

Date: 4/3/2008

dB
0.000
-1.42
-2.85
-4.27
-5.70
-7.12
0dB =38.3VIm
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i\ PCTEST"

ENGINEERING LABORATORY, INC

PCTEST Hearing-Aid Compatibility Facility

DUT: C610

Type: Cellular/PCS GSM/WCDMA Phone
Serial: 35160200.010612.800
Backlight off
Duty Cycle: 1:1

Communication System: WCDMAS850; Frequency: 846.6 MHz;

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

* Probe: H3DV6 - SN6207; Calibrated: 7/19/2007
® Sensor-Surface: (Fix Surface)

o Electronics; DAE4 Sn704; Calibrated: 5/25/2007
e Phantom: HAC; Type: SD HAC P01 BA;

* Measurement SW. DASY4, V4.7 Build 53;

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

Measurement grid: dx=2mm, dy=2mm
Maximum value of peak Total field = 0.158 A/m
Probe Modulation Factor = 0.924
Reference Value = 0.098 A/m; Power Drift = -0.035 dB

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

Peak H-field in A/m

Grid 1 |Grid 2 Grid 3
0.158 0.121 0.075
Grid 4 | Grid 5 Grid 6
0.157/0.118 0.075

\Grid 7 |Grid 8 |Grid 9
10.151/0.110/0.069

Date: 4/3/2008

dB
0.000
-2.44
-4.88
-71.32
-9.76
-12.2
0 dB = 0.158A/m
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i\ PCTEST

ENGINEERING LABORATORY, INC

PCTEST Hearing-Aid Compatibility Facility

DUT: C610

Type: Cellular/PCS GSM/MWCDMA Phone
Serial: 35160200.010612.800
Backlight off
Duty Cycle: 1:1

Communication System: WCDMA1900; Frequency: 1907.6 MHz;
Measurement Standard: DASY4 (High Precision Assessment)
DASY4 Configuration:

¢ Probe: H3DV6 - SN6207; Calibrated: 7/19/2007
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn704; Calibrated: 5/25/2007
Phantom: HAC; Type: SD HAC P01 BA;
Measurement SW: DASY4, V4.7 Build 53;

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

Measurement grid: dx=2mm, dy=2mm
Maximum value of peak Total field = 0.094 A/m
Probe Modulation Factor = 0.940
Reference Value = 0.065 A/m; Power Drift = -0.064 dB

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

Peak H-field in A/lm
Grid 1 |Grid 2 |Grid 3
0.094 |0.076 |0.055

Grid 4 Grid 5 |Grid 6
0.085 0.073 0.055
Grid 7 Grid 8 Grid 9
|0.087 0.070 0.059

Date: 4/3/2008

dB
0.000
-1.57
-3.14
-4.70
-6.27
-7.84
0dB =0.094A/m
© 2008 PCTEST
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14. CALIBRATION CERTIFICATES

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

Zeughausstrasae 43, 8004 Zurich, Bwitzerlond

Accradited by the Swiss Federal OHics cf Melology and Accreditation
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreamant for the recognition of calibration certificatas

ciient  PC Test

w1,
of :{tn:::—'}jh Setwweizerischer Kallbrierdienst
m Sorvice sulsse d'étalonnage
s -] Servizio svizzero di faratura
f‘:ﬁ.\" Swiss Calibration Service
bt

|CALIBRATION CERTIFICATE

Cject

Callbration arocadune(s)

Calibration Jate:

Condilion of B¢ calibrated itzm

Primary Standards

Powear mater E44198
Power asnanr Edd124
Power senaor E44124
Riference 3 dB Attenator
Reference 20 dB Atleruabor
Referpnpn 30 AR Atleruabor
Roferenco Probo ERIDVE
DAE4

RF gena-ator HP BEAEC
MNetwork Analyzar HP 8T53E

Calibrated by:

Secondary Standards .

ER3DVE - SN:2353

QA CAL-02.v5
Calibration pmuuduro iur E-ﬁnld probna w‘limu chlwg;miajd
evaluations inair _

July 19, 2007

In Tolerance

This calibeation carificate decuments the raceability io naticnal standards, which reslize the physizal units of measurements {51},
The measuements and the uncertainties with configenco probatility ase given on the following pages and are part of the cerificabe.

Al calibrations have beer conduchec in the daasd loboratory 156 lity: anvironmand tamparature (22 £ 3)°C and humidity < T0%.

Calibration Equipment usad (MATE critical for calibration)

10 # Cal Date (Callbrated by, Cenificale No.) Suliedubsd Calilyvation
GB412034874 25-Mar-27 (METAS, No, 217-006T0) Mar-08

MY4 1485277 25-Mar-37 (METAS. No. 217-006T0) Mar-08

MY4 1408087 20-Mar-07 (METAS, No, 217-006T0) Mar-08

SN: 58054 (2¢) 10-Ag-06 (WETAS, Mo, 217-00892) AugCT

SN: S5086 (20b) 29-Mar-07 (METAS, No. 217-00671) Mar08

SN: 55129 (20b) 10-Aug-06 (METAS. Mo, 217-00883) AugOT

SM: 2328 2-0ct-06 (SPEAG, Mo, ERI-2328_0cilE) [el Rivy

SN: 854 20-Ape-0T (SPEAG, No. DAEA-B54_ApeOT) Ape-08

D # . Chack Data (n house) _ Schadulad Check
US3642U01700 4-Mug-88 (SFEAG, in house chbd Nav-05) In house chede: Mow-07
US3ITIN0SRS 15-0st-01 (SPEAG, in house check Ou-08) In howse check: Oc-OT

Nami Function Skynature
Katja Pakovic }  Technical Managor e ik

e

Issuad: July 19, 2007

This calibralion carlficabs shall not be reproduced sxoapt in full withouwt wiittan aponeva of the laboralory.
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Calibration Laboratory of
Schmid & Parner
Engingering AG

Zeughausetrazes 43, 804 Zurich, Switzerlznd

g Sehwelzeriecher Kalibitordlenst
Beryvlge suisse d'étalonnage

¢ Sorvizio ovizzern di taratura

5 swiss Calloration Service

Annredited oy tz Swiss Federal 2iee of Metoiogy and Accreditation Acereditation Mot SCS 108
| he Swiss Accredtatinn Service Iz ona of tha siynatorles 1o the EA
Multhzteral soreemant for the recognition of calibration certificates

Glossary:

NORMx,v,.Z sensitivity in free space

ocP dicde compression point

Folarization ¢ p rotation around probe axis

Polarization 3 9 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., & = 0 is normal to probe axis

Connector Angle  information used in DASY system 1o align probe sensor X to the rubol

coordinate system

Calibration is Performed According to the Following Stanciards:
8) |EEE Std 1308-2005, " IEEE Slandard for calibration of electromagnstic field sensors and

probes, excluding antennas, from 9@ kHz to 40 GHz", December 2005,

Methads Applied and Interpretation of Parameters:

NORMx,y,z; Assessed for E-field polarization & = for XY sensors and & = 90 for £ sensor
{f = 900 MH2 in TEM-cell; f > 1800 MHz: R22 waveguide }.

NORMfx, v,z = MORMzx,y,7 * fraguency_response (See Frequency Response Chart).

DCPx v, z: DCP are numericai lingarization parameters agsessed based an the data of
power sweep (no uncertainty required). DCP does not depend on frequency.

Sphericat isatropy (30 deviation from isotropy): in a locally homogensous fleld realized
using an open waveguide setup.

Sensar Ofsel The sensor offset cortaesponds to the offset of virtual measurement center
from the probe tip (On probe axis). No tolerance required.

Connactor Angle: The angle is assessed using the information gained by determining the
NORMx (no uncertainty required).

Cerdficale Mo ER3-23055_Jully Page 2 of 8
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ER3DVE 5N:2353 July 19, 2007

Probe ER3DV6

SN:2353

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

Calibrated for DASY Systems

{Wete nor-compatible with DASY2 systeml)
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ER3DVG SK:2353

July 19, 2607

DASY - Parameters of Probe: ER3DVE SN:2353

Sensitivity in Free Space [uVi(Vim)]

Diode Corpression”

Norrmx 1.52 2 101 % {k=2} DCP X 33 mvy
Nerm'Y 1.72 £ 101 % {k=2) GCPY 85 mv
NormZ 1.87 £ 101 % {=2) DCPZ 26 mv

Freguency Correction

X
Y
z

Sensor Offset

X
Y
Zz

Connector Angle

0.0
0.0
0.0

(Protie Tip to Sensor Gender)

2.5 mm
2.5 mim
2.5 mm

-219 *

he reported uncertainty of measurement is stated as the standard uncertair;ty of

measurement multiplied by the coverage factor k=2, which for a nermat distribution
corresponds fo a coverage probability of approximately 95%.

* pupserical likeErizaton paremetn unssrnty Ny reguiree

Certificale Mo: ER3-2363_Juld?
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ER3DV6 SN:2353 Juby 19 2007

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

Frequency responss {ftarmalized)

500 1000 0 2000 7500 3000

J

f [MHz]
. — = TEM ~E-R2Z

z: —4—1EM —m-R22 |

Uncertainy of Frequency Response of E-field: £ 8.3%, (k=2}

Cetlificate Mo CRI-2363_JwilT Page 5of 8
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ER3DV6 SN:2353 July 19, 2007

Receiving Pattern (¢), 3 = 0°

f = 2500 MHz, WG R22

,[+x —e—Y —o—Z —O—tol |

| ==X Y -—8—Z —D—tlct

Receiving Pattern (¢), 5 = 90°

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

Certificate Mo ER3-2353_Jul07 Page 6 of 9
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ER3DVE 5N:2353 July 18, 2007

Receiving Pattern (¢}, 3 = 0°

! ] —o— a0 MMz
i —8— 100 MElz
| g —o— 00 MHz
! 5 —R— 1300 MHz
- A 2500 M
o an 120 80 246 303 364
+[°]
Uncertainty of Axial |setropy Assessment: £ 0.5% (k=2}
- - o
Receiving Pattern (¢), $ =90
SIS i
5 —B—t03MHz ¢
(- w— 503 MHZ |
Po§ — 380 MHz |
* A 2830 MHz |
i
Uncertainty of Axial Isotropy Assessment: * 0.5% [k=2)
Certificaie Na: ER3-2353_Julo? Page 7 of §
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ER3DVE SN:2353 July 19, 2007

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

¥

1EHDS - -
1.E+04 .,

1.E+03

Sansor Voltage [LV]

1R |

1.E+C1

Y. T

[

1 10 E [Vim] 1041 1000 .

Uncertainty of Linearily Assessment. 2 0.6% (k=2

Cerificate Mo CRI-2353_JulRT Poge Bof 9
y . Reviewed by:
FCC ID: JYCC610 Z\ BETEST HAC (RF EMISSIONS) TEST REPORT QANTECH ) y
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ER3DV6 5N:2353 July 19, 2007

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

Error [dB]

S o N -
| @-100-080 B-080-060 W-060-040 @ @-040-020  E-020-000
i 00.00-0.20 E0:20-0.40 O0.40-0.60 m0.60-0.80 m0.60-1.00

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

Schmid & Partner
Engineering AG

Frughaussirasss &3, 8004 Zurich, Switzerand

Actrodiled by e Swiss Fecersl Cfice of Malrology and Accreditation Accmaitation No: SCE 103
Thee Swiss Acoredization Service is osp of the signateries 1o the B4

This cabbwabion canificals g, mants thi Tesosbibly lo walioral stordds, which roskos the phykca’ units of measuraments (515
The Feasyromirils Shd T LNCANANGES ¢ ConBoeno ooty ane given on the follzwing peges e ae par of the cerificate.

Al calibrations have boon canduched in e dosed labombony faclity: erninonment Semgiratune (22 # 10 and horridity < T0%.

Calibeation Equipenant Lied (MATE critcal for calibration)

Frimary Sanaards e Cal Dot (Colbrated by, Contificaie Mo} Boheduied Calibrafior
Power meler 44188 GE41ZA3aT4 20.Mar-D7 (ME TAS, Mo, 2 7-008T0) War-08
Povwer saraor Edd 124, MY 414852TT 28-Mar.07 (METAS, Mo 2A7-00870) Mlar08
Powor sarmor E44 124, B4 498087 20:Mdar- 07 (METAS, Mo HT-00ET0) Mar-08
Reference 3 dB Atk M. S04 (30) 10-Aug-OE {METAS, Mo, 27 7-00502) Aug-07
Refersnca 20 4B Afenusion S SE086 (208) 28 0F (METAS, Mo, 2170057 1) Mar0a.
Referenos 30 dB Adenustion 5 55129 (3081 10-Aug-08 (METAS, No. 277-00583) Aug-07
Ralerenca Pioba HIOWE SN e 00806 (BFEAG, Mo, HI-5152_Dei0g) Ot
DAES N 05 20-ApeOT (SPEAG, No. DRES-E34_Ape(T) Apr 8
| Socondary Standarts [+]] ___Coock Dae finhouse) Sehaduiing Check '
AF genorahor HE' BE48:C LIS BEA2U0ATO0 A-Ag-00 [SPEAG, inhouse check Mov-08) In houss cheeck: New-0T |
Hetwork Anatzer HP BTSIE LSATI30583 18-0t01 (SPEAG, in house check Oot-06} In house ehach: Qe 07
Coalitvaisd by
Agprewad By
This calibraticn corlflcale shall nol b raprodessd sxcapt in full without writien sgpeoval of the labaralory.
Canificate Mo HREZ0T_JuloT Page 1 of &
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Calibration Laboratory of A

. = Y

Schmid & Partner SI;‘:“-:W/-"EJ.
Engineering AG bl
ZelgRavsstrasss 43, K004 Xurlch, Swilzerland e j:{"\ pe

.J'_.J’.

Acoredited by he Swiss Federal Clice of Melrglagy and Accreditation
The: Swiss Accred latlon Service |s one of the slynatories la Ihe EA
Multllateral Agrecmerd for the recognition of calibration cerdificeies

Glossary,

NORMK. ¥,z gensitivity in froe spaco
OCF diode compress:on point
Poiarization o «p rotation arcund probe axis

Behweizerischer Katibricrdienst
Service suisse d'stalonnage
Servizip svizzern di taratura
Bwlag Callbrakion Service

Accreditation Mo SCS 108

Polarization &

Connector Angle

3 rotation around an axis that is in the plane norma. to probe axis (at

measurement center), i.e., & = 0 is normral to probe axis

information used in DASY systam to aign probe sensor X o the robot
coordinate system

Calibration is Performed According to the Following Standards:
a) |IEEE 8id 1308-2005, * IEEE Standard for calibration of electtomagnetic fiedd sensors and
probes. excluding antennas, from 9 kHz to 40 GHz", Dacernber 2802,

Metheds Applied and Interpretation of Parameters:

XY 7 _alaiaZ: Assessed for E-field polarization & = 90 for XY sensors and § = 0for Z

sensor (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
XY.2(_alatal=XVY.Z alata?* frequency response (see Frequency Response Chart).

DCPy,p.2: DCP are numerica: linearization parameters assessed hased on the data of

power sweep (no uncerlainty reguired ). DCP does nol depend on freguency.

Sphericat isotropy (30 deviation from fsofropyf. in & locally homogeneaus field realized
using an open waveguide setup,

Sansgor Offset. The sensor offset corresponds to the offset of virtual measurement canter
from the probe tip {on probe axis). Mo {olerance required.

Connector Angie: The angle is assessed using the information gained by determining the
X alaial (no uncertainty required).
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H3DVE SN:6207 July 18, 2007

Probe H3DVG6

SN:6207

Manufactured: June 12, 2006
Last calibrated: July 10, 2006
Recalibrated: July 18, 2007

Calibrated for DASY Systems

{Mate: non-compat ble with DASYZ systeml)
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H3DV6 SN:6207

DASY - Parameters of Probe: H3DV6 SN:6207

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

al
X 2.409E-03
Y 2.343E-03
Z 2.933E-03

Diode Compressicn’

DCP X 85 my
DCP Y 85 mvy
DCP Z 85 my

Sensor Offset

X
Y
Z

Connector Angle

al a2

2.606E-5  1.397E~4 £ 5.1 % (k=2)
4.761E-4  1.923E-4 + 5.1 % (k=2)
.3.706E-5  1.549E-4 + 5.1 % (k=2)

{Probe Tip to Sensor Cantet)

3.0 mm
3.0 mm
3.0 mm

-364 ©

July 18, 2007

The reporfed uncertainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution

correspends to a coverage probability of approximately 95%.

" nusnericad lineanzedion parametes uncestsinty not requirec

Cerifcate No: H3-6207_Juid7
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H3DVE SN:6207 July 19, 2007

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

Frequency response (horalized)

oo
0r- i -
! i i H
. | |
0 500 4000 1500 2000 2500 oy !
f [MHz] i
|
esan gy —@— TEM - R2

Uncertainty of Fregquency Responsa of E-field: * 6.3% (k=2)
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H3DVE SN:6207

Receiving Pattern (¢), 9 = 90°

f =300 MHz, TEM ifi110EXX f = 2500 MHz, WG R22 ‘
|

Receiving Pattern (¢), 3 = 0°

f = 300 MHz, TEM ifi110EXX | 1 f = 2500 MHz, WG R22

Cerlificate No: H3-8207_Jul07 Page 6 of &

July 19, 2007
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H3DV6 SN:6207

Error [dBT

Errar {dB]

Judy 19, 2007

Receiving Pattern (¢), 9 = 90°

&0

| s GO0 MHZ

§ e 7RO MHZ

U] e 1800 MHz

| —&— 2500 MHz

180 4 300 380
LEN|

Uncettainty of Axial Isotropy Assessment: £ 0.68% (k=2)

Receiving Pattern (), 9 = 0°

|—o— 300 MHz
8- 600 MHz
o750 MH:
- 1503 Wbz
| tem 2500 M-z

Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=2}

Ceificale Mo 3.8207 _Jal07

Page 7 of B
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H3DVe SN.6207 July 19, 2007

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

TEHDE ;- -
1.E+05 -

15404 -

1.E+03 |

Sensor Veltage [uY]

1.E+02

1B+ |

1.EH0D | . A .
0.0 1M a1 1
H [Alm] at 1800 MHz

) ET —t—7

—3— XY

Error [dB}

01 01
H{Am] at 1800 MHz

Uncertainty of Linearily Assassment: 2 0.6% (k=2)
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Calibration Lahoratory of
Schrnid & Partner
Engineering AG

Faughsusalraass 43, 8004 Zurich, Switzorland

=] Srehvwabmarischer Kalibrierdignst

E Servicr subsso d'eialonnaps
Sarvzin svizzera di aralurs

S fwlss Callbration Servica

Aecracibad by e Swiss Fedeesl Offics of Medrotogy and Aceredilation Accreditation Mo SCS 108
Thie Swiss dcorodifation Service 8 one of the signatosies 1o the EA
Mukiiataral Agreement for the recoqniilon of calibration cerificates

CHant PC Test Cerificate No: CDBI5V3-1082_Julds

CALIBRATION CERTIFICATE

Objest CO838W3E - SN 1082

Calbration procedinels) QA CAL-20.vd

Calibration proceduns for dipokes in air
Callbration date: July A7, 2006
Connltion of o catbraled e N Tolerance

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

Caibration Equiprment wse0 (Ma |k cnbcal for zalibradon:

Primany Sansards [DE [zal Dakg (Lialibraken by, Canificale Sa.) SHokchiled Cdilralion
Prwes meter EFM--428 GES7430704 0B [METAS, Mo, Z51-LURE6 d-06
Prrwter gansar HP 84898 LIS3FI0aTES (4005 [METAS, Mo, 261-008165 e ]
Falerencs 20 db Attarussar SM: 5036 (200) 1105 METAS, Mo 251005, T
Releranca 10 db Atarasor S 04T 24101 A-fug<05 METAS, No @571-00 1, Aug0a
OAEA She B850 1-Mr08 [SPEAG Mo, DeES-1E0_and) Callbration, MaraT
Probe ERIOVE Sh: 2336 20-Dac-05 [SPIAG, Mo SHI-ZE_Leals) Calbralon, Des-0%
Probie HIDWG She BOES D05 (SPZAG, Mo, B3-EDE-Ustih; Cdlbration, Dec-0f
Secanzany Standars [ Check Cale In housal Schaculed Cherk
Powysr meter EPM-4136 GRE4INOTHE 128,403 (SPEAG, in houge check Dol-U85) I nouse sheck: Ocl-06
Powver sasor H2 84814 SN2 10-84gH0 (SPEAT, In houge cheak Ol-05) In nouse check: QC-0F
Povier sansor H2 84818 WY A5 100 g-0A JSPEAG, in house cheak Oot-05) In nousa check: Oo-05
Marveark Analyzer P ETSIE | LBATIR)RAE 18-0c1-01 [SPEALG, in housa check Mow-065) In nowge check: Mow-06
HF gerarator RAS SMTOE | SN 100004 FE-Ju-04 (SPEAT, in hauso check Nov-05) In hoLse check: Moe-07
Mamg Functizn Hignature

Cafibiraled by: Mfike Mei Lalaralary Tachricen Tl ll!'[{;q ||.~
Aparaed by Fin Bompalt Tazhnical Dimetar S /

ffr ] .,&_f.f('.f-"»‘- l‘;_..-":x:

IsgLad: Juy 18, 2008

This calitrafion sedificals abel ant ba rmpned oo oxcesl in Tull witholt withen aaprowal of {he labaralon.
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Callbratian Labnratnry of 5 B hwelaracnar KAtlbrlardiensl
Schmid & Partrear C Serylee alllahs WHtAlomags
Engineering AG Bervizle avizram di faratura
Faughmaairarse 43, Bald Zurich. Switrodand S By |ma Zp! Iimllan Service
Becrrditn by e Siss Federsl Cifice 5P atnekgs o e i Acoraditallon Me,) SCS 108

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

Refarancos

[11 AMSI-PCEIAS-2001 (Dralt 5., 2005
amencar Kasional Stadard for Melheds of Meaguremen! of Compalibiily bebansen Wirgesa Commuricatons
Davicas ard | Iearing Alda,

Melhods Applied and Interpretatien of Parametars;
v Coordingfs Systern: y-uxis is in the diraction o7 tha diaola arnes. Aaxis is from the basis uttha anlenaa
i curiled an the t3E8) twands 8 ‘sad peinl bebvecn the teo dipale arms. 5-248 & NeMal 10 e other Sgec.
In noincidencs with standa:d [1]. the measirement Jlenss {prebs Sensar senter) are salscted 1o 0z &t &
distarce of 10 mm above Ibe top adgs ol e dipdle anns.

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

a  Anisanz Fosibooicg: Tog clpole 13 ~ounied on a HAC Tesl Ach planicen veng the matshing dlgale pes tianer
yIth the s horzontal £ne e feading caly & ceming from the fac-. The messuretmets sre peformed in 2
snieldad room wit absonbes 2o w0 the sAmp ta reduce the reflectiars,

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

+  bpos Ponst impedance and Returg Lo, TYESe parametsm ae magsuned Lsing o HF §703E Veclor Motwork
Arahzer Tha imoceonce 15 speciiied stthe SMA connetio of he dpide. The irflusnce o rellectans wes
elimlating 2y AEply no e avoreging functon wizile mreng the dipale o e alr, &t least Tom away froin oy
ubvslachs .

o E- el cisintulicn, E eld iz veasuied in the -y-plans ek an lsatiopic ER30-fisld prooo wil 100 mid
[z ward poveer by the amenra faed painl. It accordancs with [1], 1ha soan arsa 5 20mm wide, is langtn
macaads the d pole a=m length (180 ar 3mm). The sensor Geoker is 10 mm fir 2] sbave tha top of the cipola
a:m=. Twa A0 mEx e e evailablc near the end of the dipale am-:. Assurming the 1 pole arms ane ssctecty
eoe e, the 2verage of these b maira (2 suogrld 2 and supgrid 8) i deterrinad 1o canepengata for any
nor-peraliglity 1o e measarcment pare 25 well 55 he senso” dispacement. The E-field vaus slatad as
calibat on value represents e maximu T 2° the nerpolaled A0-E-fisld. 1drim above ke dipale sufeca,

« H-Nodd dheintation: H-field is measured wilh an satcoic H-ield probe wtr 102 W fonwgard power to the
antenna teed puiil, b le kyeplans Tae aoen A and sensorn diziance 2 equive lent to the E-lield gcan. The
maarnyr cf the fiels s Availatia sl ba cector (subgeid 5) abave the faed poinl. The Hefle-d value siztad s
olib-at an valug reoresets e mamimuT af the e polaled H-Feid, 10mm above the dipcle surlace at the

feed point
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1 Measurement Conditions

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

1 DASY Yersion T4 Wa T B4

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

ScAan resoluticr

<. cly = nim

areR = 20 4 SHO mm

T BAEMHz £ ML

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

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

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

2.2 Antenna Design and Handling

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

The dipals i5 ouitof seadand semingic cosxia catia. The mterna matching line iz open cuced. Tne antenna is
lharefoie paen far OC signals.

Do niit apkly force fo dipals 2r+8, &5 they are iable te oead, The soldersd cornactions newr e feedpoi it may be
datraged. After excess v 116ChANCAl strees or overheating chece he Impedance sharzulér Sios i enauna that
inkoerng: matening netwars e el affecter

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

3.3.1 Return Loss and Smith Ghart

47 Jul 2386 L12:@2Z:Z23

CHi %14 [Mals} S dBA/REF -15 &B 2:-2 7581 48 HATLANGD @20 MHZ
1 v - - +
¥
} ————— | 1 T oy SO WRST | CHL Harlers
| | { hy ! e t 1 116, BBF dE
ey ! JBELER A HHz
Car = S ! + o 4 i i
h / E-16. 850 dE
e - 1 —1 JHLEEY HH=
Iy
| 1 ] | -'31_\ A L&'i'n &1-71,142 AE
:%,-' i? AEL GER HE
a:? S-17.378 JE
3 | i | oy - * T AGE.ABA Fliz
[EAZ =31 1 u FS W SLITE 0 4.0353 6 VEOAE pM 330800 008 Mz
Oel CH2 Markers:
1t 43.;% 3
=12,
Beie { E0.638 HHz
! =3e4dd ¢
LA AR HH=
frrg AT
a50.8 88 AH=
TEARETY i
12535 1
e SEGEER NHz
STERT SI5.08E8 G20 MHz ) TR 1 335088 6B8 KHz
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33.2 DASY4 H-fleld result

Test Labarnfory SPIAG, Furieh, "'-h'.atz'u:-:rl.und

File Mamne: 11 O35 A1 v I

DratTimez: 771772008

DUT: HAC-Dipels 835 MHz; Typeo: DY35Y3; Serdal: 1082
Proaram Mame: HAC H Dipole

Communication System: CW; Frequenoy: 835 Ml Dury Cyele: 10
Meadiom: Air Mediam parameters used: o = U mboim, £ = 1p= 1 g ‘m’*
Fhanlom section: E Dipols Section

DASY D Con’iguriion:

- Probe: HIDWE - SNA0GS; ; Caliliaed. L220°2005

- Sensor-Surface: (is Sulace)

- Elecimmics: [DAE4 Sa6od; Celibrated; 37122006

Pt HAC Teat Arch 4.8, Type: S0 TAC PG BA; Seriol; 1002
- Muasarenzent 3% DASYS, V4.7 Build 44; Postprocessing 5W: SEMCAD, V1.8 Build 171

25642 PM

M %can - Sensor Conter 10mm above CDEIS DipeleHearing Add Compatibility Test (41x361£1): Measurement prick:
dx=5min, dy=Smm

Maximumn value of peak Todal fsld -

Prohe Meodulation Fastor = 100k
Relerenes Walve = 0,282 Amm; Power Tirift = 0,014 dB
Hearing Aid Mear-Field Categary: M2 (AWF 0 dB)

uH
0.000

-4.32

-0.64

-13.0

-17.3

21.5

0 dE = 04540 m

Nd54 Afm

Peak H field m A

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

el o | Civad 5 | Grid ¢
0425 | 0454 | 43R

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

Test Laboratory: SFEAG, Furich, Swileerland

File Mamea: E_COEZS 1082 0607 T.dad

Bt T T 72006 11:50-47 AR

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

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

Lras Y4 Configuration:

- Probe; BRIDNVG - SN2336; CoatvF(1, 1, 1) Calibrated: 12:20°2003
- Beasar-Surfuce: {Fix Sucliee)

- Elegtronics: DAaE4 Snaatk; Calibrated: 371/20006

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

It Scan - SBensor Center 1imm whove CDE3E Dipole/Hearing Al Compatibility Test (41x36111): Measurerert grid:
de=54nun, dy=5mm

Maximoum value of peak Tl feld = 1723 Wim

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

Peak Te-field B Voim

Lirel

166k | 1723 | 1658

Gl 2 | Grd 3

7

Girel A | Cirid 5 | Ced &

A R

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

dB ]
IR 1]1]
-2.60
-R.20
-7.R0
-10.4
|
| |
-13.0 [ —
£ dh=172.3%/m
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Calibration Laboratory of AT e

‘f‘: et s 5 Schaizarzcher Kaibrierdienst
Schmid & Partner Sl c Sanice sulssa d'Stalonnaga
Eng| nea ring AL L Sarulzle svizzero di taratura
Zeughausstrassa 43, 8004 Zurich, Switzerland e e S5 gwiss calibration Sarvice
I|II '.lI
accredied by iha Swiss Federal Office of Matrelogy and Ao ediation accreditation Ne.: SCS 108

The Swiss Accreclitation Sarvica is one of the signatodies to the EA
Muiltilzteral Agreament tor the recognition of calibration corfificarios

clent PG Test certiticats Moz CD1880VI-1064_Jul0b

[CALIBRATION CERTIFICATE

Utjar! CO1880V3 - SN 1064

Calipraban procours) QA CAL-Z0. v
Calibration procedures for digoles in air

Cslibratian data: Juby 18, 2006

Cordilice ol Ihe cal bratad Ibam In Tolerance

Thiz calibration carificals Jocuments the thescraiity o rational standords, whizh roalize the physical units of measuremente (510,
Al calbrations Fave been corducied inthe close [aboredony fazify: ervionment femperaluns (75 £ 3070 sned ity < i

Czlibration Equismenl used [METE crilizal fer caibraion]

Frimiry Sardards 1o Cal Dats (Calitrated by, Cardlisabe Mo | Echocules Gallkratian -
Fawier mehar EFM=2428 AL TR0 Od=0ct=05 [MCTAS, ho 25100516} O l-06
Puweer stiizer HP 24894 LISOTEgerng 04-0c1-08 {MCTAS, ho. 25100516} Oel-0%
Refararma 20 dB Allgngabon S BOaG {20g) 11-Aag-0a MOCTAZ, Fo 255-20480) Fy -0
Referanca 10 dB Allanisator GH: EdYaE P 11-Aug-Da (MLCTAZ, Mo 257-00486) g
D&ES SN OO A-tdar-0i (ZPEAG, Mo, DACA-G30 MWa06 Calitration, Mar-07
Frobe ER3DVE B 2306 23-Dec-0f (EREAG, Ho. CRI-2ZXI6_Dec03) Clibration, Dec-0E
Frota HIDWVE S GBS 23-Den-08 (EPEAG, Ho. | 136065 -DeclS) Calibration, Due-DE
Siecuniars Slandards Io# Gk Daba (in house) Saheduled Chack
Fowrr mieter BRM-04 186 GREAIIILTAR 12-Auny=03 (IPEAG, 1 lusa chiess Ool-C0) 1 Fon s chieck: 0o
Fowrr sonscr HP s, M¥4 30853512 13-Auy-13 2PEAG, 1 lusa Chies, Gol-00) I FaLsa chock: Qay
Power sonscr HP D14 |5 Bt R e R R 13-Auy=12 12PEAG, &1 ldwsa chess OC-C0) I g check; Qs
Metest Aanakyzer R ATEIE LISET 0565 15-0al-01 (SPEAZ. in house ol ek Mos-C3) Iy b g chieck; Mow-03
RF gQEnaram” RAS SwToE SH: 10038 28-dul-0d (BPEAG, I Do chiess Moy-03) Ier Pravss check, Mow-07
Merma Funcion Soneturn
Celibrated b Pk Ml Lataratary Tactnician P 'T_!E ;
£ 4 |LIII
. " E—_—— 2] 3 ——
Approes by Fir Bomhalt Tezhnical Diractor . £ ,
 erentbn—
Issued: Jaly 20, 2008

This calibredion zaridizata shall nat ke reprocusaed cacel in ol withoot seilten apprava of The laorabary.

Catificate Moz CO1880W3-T 064 _JuldE Page 1 of6

. Reviewed by:

FCC ID: JYCC610 POTEST HAC (RF EMISSIONS) TEST REPORT pANTECH ) Y

ke Quality Manager

HAC Filename: Test Dates: EUT Type:

R . Page 63 of 74

0803310383.JYC April 2 - 5, 2008 850/1900 GSM/WCDMA Phone with Bluetooth
© 2008 PCTEST Engineering Laboratory, Inc. REV 6.2U

02/21/08



Calibration Laboratory of
Schrmicl & Sartnar
Engineering Al

ZaLgnalseirasse 40, Ula4 Zorict. Swizerlasl

g Zxhwelzorischer Kalibr ardierst
Lorvice swisar dEtalannage

C Servizlg svzrmo ai taratiea

8 Ewlns Calllwatlon Scrviece

aecrazibed by e Seeei Cedeal Slice of Welaas el Azzmsilallzn Accesditedian Ho.; S5 108
The Fwles Accron tatlon Sorvice is e o7 L siygosliniss bty B
Mulilataral agecrmmant for bl resugnition of calibiralken cerl Meddss

Relerences

] AMNSI-ECES. ol [Diraft 3%, 2005
Amencar Hational Swendare Tor Meteds o7 Meascremens o Cornpatib ling babwasn Wirsleee
Sarmrunicaticns Dewases ad Hearing Aics.

Methods Applied and Interpratation of Paramectera:
+  Cocmainsfe Sysdem: v-aris s n Lhe dircclion af the dijxale arms. =-axis is from the bes.s of the anenng
(iriganlod on Lhe 1able] tewares its feed point netwern tre oo dipale amms, d-ads 15 raral o he otier
axes. |a zomcidenge wilh s=odard |° |, Lhe mcasuremant plares [prone sensor cantar) ara sedcled 1o
b @7 o cistance of 10 me abawe The tp adge of ha dipole sims.

*  Munzuromen! Conditihos Frether detailz a-8 avaiabe Tom sba hzrdeopios 2: e end of the cerlficate,
All firures =tated in the carificata arg val d a7 e Fecuency Irdlcated, Tha foraand pooer 1o e cipals
cenr oclir 1§ ze7wlik @ calilated powes metar conr aczed @ rmonilored willyven aosilary powes mater
conrree By dirsclivr.al coupler, W Lhe dias e under testis goarectad, tha foreard power s
adlistec 1o the same leeel.

Apenoa Posiforiny Tie dipole is mauates ar 2 BAC Tes: Arch przctam usirg L ralehirg diacle
aosifionar wilh ihe asms For zonsel ard b fooecing coole caming fram ke fogr. The ~easuter-ents aro
surfaried IIF & shiglded e with @asorbara =rourd the zatua 1o redocs 1w relcesions,

It =warfar aatoro dhe maounling 07 1 clpale ungdes e Test Arga pivantom, that its a-ms are pe-laclly
714 lime, Itis installed on the HAC gipole oos tioner wik its arrs az7al ol kol e dielartsic refrrence
wre ane Ak w Lo mave clastaally in vetical cirection witho.: changing its relatwa posilicn 10O o op
cenfer nf the Tasl Arch phantoe, The vartics! distgce 1o e Breac s adpustes after dipale - rart ng

we lha LAk yd Surface <heck b, 3s s e mepaurem=ed, the distanoe balwaan poanicy susface and
arake o is verified. The sropar imsasanamenT dsmnee 15 selected by Shoosing tng Ak ing sactior of
fhe HAGC Test Ancih ak ariom wisk the praper crvics refaranca poicLiopour suifaos of e dipse) ard te
rrafehing goid referue poinil (Lo u” Lhie poobe) censlderira the probe aensar 6¥aet. The vertical
clstEqce o e proae 3 esskntal far e accaracy.

v Ruey Poind imnedznice ae Batin ) ass: Thase paramalets a-e moesared us ng a [P 7335 Veoior
hamwnk Ansyzar. The imoccance is spocificd al he S5 A connecio of 1e dopeie. TEa infasenca of
e leclivngg waz elminating by apalying tae agerag ng furctor swhile voeng the dipoic e e 2 a0 least
TCem muray frons ary ohuslocs,

& feld dismihurion: E eld is messanod in the sey-olzee wilh an lsct-apic FERAC-Tel probe with 100 mih
foresar: powecr Lo the calena feed poind 1 acooreance with [1], the scar area s 20m:- wida. ilz lengl
excerds te dipole arm ang:k (130 o 90 Tie seraor cerler is 101 [ a 7) abnve the top of -Fa
dipale: arms. Trvan 30 maxima are availahle near tha ead ot the cipold ames. Assaming e cipale amms
are perfecty inond ling Lo sworacs 2 heso Bee ITas~ 3 Cin sichgric & and sobgrid 81 s datarmined 12
compensate fre amy nner-paralladin i the rmeasremen. plara 28 well a5 e sensor clsclacgment, The
E-fale walup sl 25 callbratan WE-u@ earese~ita jhe maxicws ni the inErpeialed 30-C-licd 13rmn-
akove 1he dinole surzee

v H-feld distibificr H-feld iz nemsurac wih an sorop.s Belicid proobe wily 230mW faswacd power 1o ke
artara Feed poirl, v he s-y-pane. The acan ares and seqsn- disisice is equialent b the E-hoid
scan, The maxiream of fa field iz availasle at te cente (S0 bgic 5] cocve the feed poink, The H-ale
walkae stated @i cal arallcn value reprasents te masirm of tha interpolsted H-olo, 10 rm above 1
d an e rufAaca Al the fuac point.
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1 Maaaummant Eunditiuns

W TEdd

DAS‘l’ Version [WEheY
DASY PP Warsion SEMCAD | W18 B171
Phariterm AL Tos, Arch ! a0 HAS PO BA, 21002
Detance Dipole Top - Pr-otm center 10 P !
_ﬁ.;;énlu.l-l;ﬁ- o - dx, dy = s mm _anea = EU k l-U rim

Frequency 1880 MH= £ 1 MH~
Forward powar at dipole connector 200 41Bim = 1700mYyY
Input power drift S COEUS
2 Maximum Fiatd values
H-figld 10 mim ahave dipole aurfage ceaditan Imterpalated maxtimuam

Maxiorur messL red

00 oY fareare ooweer

0.451 Alm

Uacsrta.nzy for H-iald measuremant: 8,28 k=2

I_E fleld_i_l]_- rp[n__ail_!:ugy_'g !ﬂ_lr_:fula___s_turrgci ceadtan Irterpalated sraxirrum
Maxinum neas.-ed above hir 1I=rﬂ o (00 by fc'r'.frarc p0veer 157.48%!m

Faxirnur v east e above oo erd ml (i "'-" fnrw‘ard Jovger T [31.5%m

AU EFEICHE B 10T HOLVE &0 100G =N farwarn pnueer T‘&Eﬁ-;fm o

vangrtaiany for E-fiRld reasurere il 8% (43

3 Appendiy

34 Antenna Paramslers

Frequenmcy Return Logs Impedance

110 MHz 204 dlR [49.1 +jB.5 1 Coan
1880 MHz 221dB [ 50.7 + 7.9 Ohm
s MHz z22=dB [ 82,8+ 7.2 10m
CRD MHz 3G dB [83.0-=52Olm
LU KHz o 1R B (213 + 1.7 10

3.2 Antenna Desipn and Handling

The s ibrasion dopole R 3 SYmemain geamatry with & ooit-in o stk malchir g nehenrk, whica rads e the

arhancar aEaewidlt.

“hes e s bl of sisndan sarm igid noazxial nehle, The internzl i-aching ine is apen peded The aatenns =

the-iors npan for OC signals.

Dn mot s0p v fome o cipole arms, =5 Eew ara liakle ko kand. The zoldared coarecsions rear thie feedpoirt may

he darmaged. Afier proessive mankaninal Airees G-

tA: the infermal marrk.ng apmmock is not affented

After noag feem LEe wilh 00 redisted anwer. naly a

~rasl. el

Corificats oo S0 SRVE- 1364 Jul0E

shalrtwes o g of the Dipz @ neas tie eoepalrl cen b

nverhest . chack ne irpedares charoctenistics to o

Fazad ofd
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3.3 Measurement Sheats

3.3.1 Return Loss and Smith Chart

17 Jul 2885  8F:08:44
JML B2l LUE 3 dE<REF =18 d8 #-2209L OF 1 SE0.DO0 FAA Wz

|
! (=
1

e I J_,.f CH41 Harkers

e r 41=2@, 285 4B
- . i | L7088 GHz

4 do] _ | a-z2.519ce
| L\ i
AN r_.ﬂﬁ%lj\\
Freg s T & [
16 ke

150080 Ora

;_ 1,59G088 Bz
il 420,58 =B
(¥

i; I o [ 5i- 20,524 4B
| 2 BE G

[CHH s14 1 U FS MERT44 . TEE4Z e SR9.L5gH 1 BS0EEH 308 MHZ

D=l

CHZ Harkers
1E 49872 0
Car LAIED 2
1.7i0Aa Hz
*ahae 0
08800 GHx
At ST 4
fres SRR
135889 tHz
% 3100
LEEE08 CH=
START 4 106,360 GO3 Hiz o STOP 2 260,008 00 FHz
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3.3.2 DASY4 H-fleld result
Digte Tirme: 71RO 102 E i35 AR

et Laborators: BPEAG, Zurich, Switmerlnd

DUT: HAC Dipole 1850 MH?; Type: CDYURE0Y 3 Sarial: 1l
Cainivanication System: CW; Froguencys THED MB= Doty Cyela 121
Medium: Air ’
Medium parametens used: a = Dobo'in, 5 = 1p= | kel
Fhanbeen section: 1T Dipole Sectica
114574 Configurarion:
& Probe: HIDYG - SMGGS: Calibreted: 12720020073
w Sureaa-Suefee (Fis Swilwos)
s Elecironics DAE Sniad; Calibeated: 3012006
s Phimlom: HAC Tese Arch 4.6 Tvpe: S0 FLAC P2 BAL Serial: 1002
s Megsarerment 3% DASYS, WA T Build 44; Pastprocessing W SEMCAL, W8 Build 171

1 &ean = Sensar Center 1imm above CDEEE0Y3 Dipole/Heariog Aid Compatibility “Test (41x181x1x
‘Measwement arid: da-Smm, ¢v=5mn

Slwcdmum valws of peak Total field = 0431 Afm

Frobe Modulation Factor = 1.00

Feference Waluz = 0476 Ay Power Dl = -000602 dB

Hearing Aid Near-Ficld Category: M2 (AWEF 0 dB)

P=ak H-field in Aem

Gired 1) Gield 2 ) Gidd 3
0389 | 0417 judez

Girid 4 | Griel 5 | Cirid &
0,415 | 0451 | 0,437

uartd 7| irld & | Gicld
AT | 0412 | 0.5%E

dB
nnon
£.4U
-5.00
-£.70
!
-11.8 .
<14.5
0 dls = 0450 A
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3.2.3 DASY4 E-Field result
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15. CONCLUSION

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

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