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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).

BALTHZETD

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” 7

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 N €. 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).

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

e o 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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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:

[PANTECH

JYCC530

Pantech Co Ltd

Pantech Building, 1-2, DMC
Sangam-dong, Mapo-gu,

Seoul, KOREA 121-792

Pantech

C530

11610000012040

824.20 - 848.80 MHz (Cellular GSM)
1850.20 - 1909.80 MHz (GSM PCS)

Fixed Antenna

33 dBm (GSM850), 30 dBm (GSM1900)

33 dBm (GSM850), 30 dBm (GSM1900)

GSM850, 128, 190, 251, BT Off
PCS GSM, 512, 661, 810, BT Off

Licensed Transmitter Held to Ear (PCE)
850/1900 GSM/GPRS Phone with Bluetooth

Channel

128 33.00
190 32.60
251 32.20
512 29.90
661 29.80
810 30.10
Table 3-1

EUT Conducted Powers

3. EUT DESCRIPTION
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4. ANSI/IEEE C63.19 PERFORMANCE CATEGORIES

. RF EMISSIONS

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

Category Telephone RF Parameters
E-field emissions H-field emissions
Near field Category Cw Cw
dB(V/m) dB(A/m)

| f < 960 MHz |
| M1 | 56t061+05xAWF ||  56t010.6+05XAWF |
| M2 | 51t056+05xAWF |  06t056+0.5xAWF |
| M3 | 46t051+05xAWF | —441006+05xAWF |
| M4 I <46+ 0.5 x AWF | <—4.4+05x AWF |
| f> 960 MHz |
| M1 | 461051+05xAWF |  —441006+05xAWF |
| M2 | 411046+05xAWF | -9.41t0—4.4 +O5X AWF |
| M3 | 36t041+05xAWF | -14.410-9.4+0.5x AWF |
| M4 | <36 + 0.5 x AWF | <—14.4 + 0.5 x AWF |

Table 4-1
Hearing aid and WD near-field categories as defined in ANSI C63.19-2007

v3.12 [2]

Il. ARTICULATION WEIGHTING FACTOR (AWF)

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

Articulation Weighting Factors
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5. SYSTEM SPECIFICATIONS

ER3DV6 E-Field Probe Description

Construction: One dipole parallel, two dipoles normal to probe axis
Built-in shielding against static charges
Calibration: In air from 100 MHz to 3.0 GHz
(absolute accuracy +6.0%, k=2)
Frequency: 100 MHz to > 6 GHz;
Linearity: £ 0.2 dB (100 MHz to 3 GHz)
Directivity + 0.2 dB in air (rotation around probe axis) —
+ 0.4 dB in air (rotation normal to probe axis) _Flgure 5
Dynamic Range 2 V/m to > 1000 V/m E-f|eIdPFrgebee-space

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

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

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

Frequency: 200 MHz to 3 GHz (absolute accuracy * 6.0%, k=2);
Output linearized
Directivity: + 0.25 dB (spherical isotropy error)
Dynamic Range: 10 mA/mto 2 A/m at1 GHz .
(M3 or better device readings fall well below diode Figure 5-2
compression point) H-Field Free-space
Dimensions: Overall length: 330 mm (Tip: 40 mm) Probe

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

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

Probe Tip Description

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

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

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

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

Connector Plan

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

\

N4

(seen from back) (seen from front)

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

Instrumentation Chain
Equation 1

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

E = % ui+ (i« CF)(DCP)
| Norm; +ConvF

whereby

Er electric field in Vim

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

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

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

Conditions of Calibration

Felas for Offset

Iilezcurepasrt

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

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

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

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

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

15 —

Frequancy response [normalized)
s 2 :

or

08—

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

—y —e—TEM Rz
—  —TEM —mR2
Uncertainty of Frequency Responss of E-fleld: £ 6.3% (k=2)

Figure 5-3 E-Field Probe Frequency Response

H-field sensors have a frequency dependent sensitivity which is evaluated for a series of frequencies also
visible in the probe calibration certificate. The calibration factors result from a fitting algorithm. The proper
conversion is calculated by the DASY4 software depending on the frequency setting in the procedure.
See below for H-field frequency response:

Frequency Response of H-Field

(TEM-Cell:ifi110, Waveguide R22)

Fraquency response (normalized)

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

| —= ——TEM Rz |

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

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

Peak is defined as Peak Envelope Power. All raw measurements from the HAC measurement system are
RMS values. The DASY4 system incorporates the crest factor of the signal in the computation of the RMS
values (See Equation 1). Although the software also has capability to estimate the peak field by applying
a square root of crest factor value to the readings, the probe modulation factor was applied manually
instead per C63.19 in the measurement tables in this report. The equation to convert the raw
measurements in the data tables are:

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

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

SPEAG Robotic System

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

Figure 5-5
SPEAG Robotic System

System Hardware

A cell controller system contains the power supply, robot controller, teach pendant (Joystick), and a
remote control used to drive the robot motors. The PC consists of the Gateway Pentium 4 2.53 GHz
computer with Windows XP system and RF Measurement Software DASY4 v4.5 (with HAC
Extension), A/D interface card, monitor, mouse, and keyboard. The Staubli Robot is connected to the
cell controller to allow software manipulation of the robot. A data acquisition electronic (DAE) circuit
that performs the signal amplification, signal multiplexing, AD-conversion, offset measurements,
mechanical surface detection, collision detection, etc. is connected to the Electro-optical coupler
(EOC). The EOC performs the conversion from the optical into digital electric signal of the DAE and
transfers data to the PC plug-in card.
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System Electronics

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

Figure 5-6

SPEAG Robotic System Diagram

DASY4 Instrumentation Chain

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

‘[- — [_.':_ + 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; = 11." T —
i H ¥ 2
H — fieldprobes : H, = -»ff'[_ o F n‘li +anf
compensated signal of channel i i=x v 2
sensor sensitivity of channel 1 1=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

. RF EMISSIONS

Test Instructions

¢ Confirm proper
operation of probes and
instrumentation

¢ Position WD

¢ Configure WD Tx
Operation

Per Section 4.3.1.2.2 (1-3)
v

¢ [Initialize field probe and
take reference reading

¢ Scan Area

¢ Measure drift

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

Per Section 4.3.1.2.2 (7-9)

Both E & H Field
Scanned?

Identify & Record Category

Per Section 4.3.1.2.2 (10) &

7.2

Reviewed by:
FCC ID: JYCC530 HAC (RF EMISSIONS) TEST REPORT pANTECH )

Quality Manager
HAC Fil : Test Dates: EUT Type:

ilename est Dates ype . Page 13 of 72
0807010923.JYC June 27 - July 3, 2008 850/1900 GSM/GPRS Phone with Bluetooth
© 2008 PCTEST Engineering Laboratory, Inc. REV 7.0G

06/04/08



Test Setup

SemxScm

Test — i
Dist

Reference .
Plane

\Cenm Line h{e:mr{

Plane

. Figure 6-2
. ~ Figure 6-1 HAC Phantom
E/H-Field Emissions Test Setup Diagram (See Test
Photographs for actual WD scan grid overlay)

RF Emissions Test Procedure:

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

1.

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

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

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

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

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

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

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

Reviewed by:
FCC ID: JYCC530 HAC (RF EMISSIONS) TEST REPORT (DANTECH eviewed by
Quality Manager
HAC Fil : Test Dates: EUT Type:
ilename est Dates ype . Page 14 0f 72
0807010923.JYC June 27 - July 3, 2008 850/1900 GSM/GPRS Phone with Bluetooth

© 2008 PCTEST Engineering Laboratory, Inc. REV 7.0G

06/04/08



7. SYSTEM CHECK

. System Check Parameters

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

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

*  The test fixture must meet the 2 wavelength separation criterion

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

E-field probe
Housing

Manufactures
Probe Calibration
1cm

Reference point
l Top surface of dipole

Dipole
arm Center of dipole

Figure 7-1
Separation Distance from Dipole to Field Probe

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

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

Il. Validation Procedure

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

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

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

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

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

Output Power Meter Output Power Meter

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

Power Meter

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

Setup for Desired Output Power to Dipole Setup to Dipole

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

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

1 e fy Veerpebaial 11y )
R Do Vi A . 52, 28 o i it § 1

. L
om oo om oW oo o

Figure 7-4

|~ R R T ) Y

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

Frequency Input E-field Ta_rget %
(MHz) Power Result Field Deviation
(dBm) (V/Im) (V/Im)
835 20.0 167.3 167.3 0.0%
1880 20.0 127.8 136.3 -6.3%
Frequency Input H-field Ta_rget %
(MHz) Power Result Field Deviation
(dBm) (A/m) (A/m)
835 20.0 0.434 0.454 -4.4%
1880 20.0 0.461 0.463 -0.3%
Electric Fisld Magnetic Field

Proke Probe

1 cmtotop edge of
+ dipole element

Dipale
RF e 2 Amiplifier —‘ Dual Directional Coupler
Signal Generator R P
RF
Power Meter
Figure 7-8
System Check Setup
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8. MODULATION FACTOR

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

All voice modes for this device have been investigated in this section of the report.

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 | EField H-Field | 1 dulation | Modulation
(VIm) (A/m)
Factor Factor
835 AM 629.3 2.212 1.290 0.910
835 GSM 287 1.033 2.829 1.948
835 cw 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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s Agilent

Spectrum Analyzer Plots of ESG-D Signal used for PMF measurements:
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View|
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Res BH 1 MHz
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Figure 8-2 GSM850 CW Signal
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Figure 8-3 GSM850 80% AM Signal
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9 9 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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JYCC530

C530

11610000012040

. E-FIELD EMISSIONS:

9. OVERALL MEASUREMENT SUMMARY

Table 9-1
HAC Data Summary for E-field
Conducted . R =1 FCC Excl
Mode Channel Backlight |Scan Center| Power at BS ;__ri:l: C\I’:‘ P:a;vl;::ld Fgg\ll';:‘m MARGIN RESULT |Blocks per|
(dBm) (Vim) | ( ) ( ) (dB) v
E-field Emissions
GSM850 128 off Acoustic 33.00 60.66 44.69 48.50 M3 7,8,9
GSM850 190 off Acoustic 32.60 66.70 45.51 48.50 M3 7,8,9
GSM850 251 off Acoustic 32.20 60.97 44.73 48.50 M3 7,8,9
GSM1900 512 off Acoustic 29.90 25.64 37.09 38.50 M3 1,2,3
GSM1900 661 off Acoustic 29.80 22.53 35.97 38.50 M3 1,2,3
GSM1900 810 off Acoustic 30.10 23.69 36.40 38.50 M3 1,2,3
GSM1900 512 on Acoustic 29.90 25.54 37.06 38.50 M3 1,2,3
GSM1900 512 off T-coil 29.90 25.01 36.87 38.50 M3 1,2,3
Figure 9-1
Sample E-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)
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JYCC530

C530

11610000012040

Il. H-FIELD EMISSIONS:

Table 9-2
HAC Data Summary for H-field
Conducted " . P FCC Excl
Mode | Channel | Backlight |Scan Center| Power atBS I:Ti'e":‘:(':\‘l’g") P;aé‘;:;d F(Zg /I\-/Inr?)lt MARGIN | RESULT |Blocks per
(dBm) (dB) 4.4
H-field Emissions
GSM850 | 128 off Acoustic 33.00 0.1393 -11.3 1.9 M4 1,4,7
GSM850 | 190 off Acoustic 32.60 0.1423 -11.1 1.9 M4 1,4,7
GSM850 | 251 off Acoustic 32.20 0.1426 -11.1 1.9 M4 1,4,7
GsM1900| 512 off Acoustic 29.90 0.0700 -15.8 119 M3 1,2,3
GSM1900] 661 off Acoustic 29.80 0.0770 -15.0 1.9 M3 1,2,3
GSM1900[ 810 off Acoustic 30.10 0.0720 -15.5 -11.9 M3 1,2,3
Figure 9-2
Sample H-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)
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JYCC530
C530
11610000012040

lll. Worst-case Configuration Evaluation

Table 9-3
Peak Reading 360° Probe Rotation at Azimuth axis

Conducted FCC

. Time Avg. | Peak Field FCC Limit
Mode Channel Backlight |Scan Center] Power at BS Field (V/m) (dBV/m) (dBVIm) MARGIN RESULT

(dBm) (dB)
Probe Rotation at Worst-Case
GSM1900] 512 |  off | Acoustc |  29.90 27.12 37.58 38.50 M3
E(roll)
26.1 V/im+ 0.32 dB;
80
70+
60
50|
£ 40+
30|
. e —— B e e e e 4
20|
10
O_IIII\\III\\\IIII\IIII\\\IIII
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

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 8/8/08 US40053896
Agilent E5515C Wireless Communications Test Set 6/8/07 Biennial 6/8/09 GB46110872
Agilent E5515C Wireless Communications Test Set 6/8/07 Biennial 6/8/09 GB46310798
Agilent E5515C Wireless Communications Test Set 8/31/07 Biennial 8/31/09 GB41450275
Rohde & Schwarz | CMU200 Base Station Simulator 5/29/08 Annual 5/29/09 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 7/3/07 Biennial 7/2/09 835360/0079
Rohde & Schwarz | NRV-Z32 Peak Power Sensor (100uW-2W) 12/21/06 Biennial | 12/20/08 100155
Rohde & Schwarz | NRV-Z33 Peak Power Sensor (1mW-20W) 11/28/06 Biennial | 11/27/08 100004
Rohde & Schwarz | NRV-Z53 Power Sensor 7/13/07 Biennial 7/2/09 846076/0007
SPEAG CD1880V3 Freespace 1880 MHz Dipole 1/16/07 Biennial 1/15/09 1002
SPEAG CD1880V3 Freespace 1880 MHz Dipole 3/11/08 Biennial 3/11/10 1064
SPEAG CD2450V3 Freespace 2450 MHz Dipole 7/18/06 Biennial 7/117/08 1062
SPEAG CD835V3 Freespace 835 MHz Dipole 7/117/06 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 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 7/19/07 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 10-1

Equipment List

*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 l(j daéa)l Data Type |Prob. Dist.] Divisor | Unc. (dB)| Notes/Comments
Measurement System
RF System Reflections 0.50 Tolerance N 1.00 0.50 Refl. <-20 dB
Field Probe Calibration 0.21 Tolerance N 1.00 0.21
Field Probe Isotropy 0.01 Tolerance N 1.00 0.01
Field Probe Frequency Response 0.135 Tolerance N 1.00 0.14
Field Probe Linearity 0.013 Tolerance N 1.00 0.01
Probe Modulation Factor 0.468 Accuracy R 1.73 0.28
Boundary Effects 0.105 Accuracy R 1.73 0.06 *
Probe Positioning Accuracy 0.20 Accuracy R 1.73 0.12 *
Probe Positioner 0.050 Accuracy R 1.73 0.03 *
Extrapolation/Interpolation 0.045 | Tolerance R 1.73 0.03 |*
System Detection Limit 0.05 Tolerance R 1.73 0.03 *
Readout Electronics 0.015 Tolerance N 1.00 0.02 *
Integration Time 0.11 Tolerance R 1.73 0.06 |*
Response Time 0.033 Tolerance R 1.73 0.02 *
Phantom Thickness 0.10 Tolerance R 1.73 0.06 *
System Repeatability (Field x 2=power) 0.17 Tolerance N 1.00 0.17
Test Sample Related
Device Positioning Vertical 0.2 Tolerance R 1.73 0.12 *
Device Positioning Lateral 0.045 | Tolerance R 1.73 0.03 |*
Device Holder and Phantom 0.1 Tolerance R 1.73 0.06 *
Power 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 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.

Reviewed by:
FCC ID: JYCC530 HAC (RF EMISSIONS) TEST REPORT (DANTECH eviewed by
Quality Manager
HAC Fil : Test Dates: EUT Type:
ilename est Dates ype . Page 24 of 72
0807010923.JYC June 27 - July 3, 2008 850/1900 GSM/GPRS Phone with Bluetooth
© 2008 PCTEST Engineering Laboratory, Inc. REV 7.0G

06/04/08



12. TEST DATA

See following Attached Pages for Test Data.
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Date: 7/3/2008

7\ PCTEST

MGIMNEERING LA

PCTEST Hearing-Aid Compatibility Facility

DUT: CD835V3 - SN1082

Type: CDB35V3
Serial 1082

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Prebe: ER30VE - SN2353; Calibrated: 74132007
Sensor-Surface: Omm (Fix Surface)

Phantom: HAC Test Arch with Coil, Type: S0 HAC PO1 BA;

-
-
* Electronics: DAE4 Sn704; Calibrated: 626/2008
-
-

Measurement S DASY4, V4.7 Build53,

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

dB
0.000

-2.60

-5.20

-7.60

-10.4

-13.0

Measurement grid. dx=5mm, dy=5mm
FProbe Modulation Factor = 1.00

Reference Value = 118.2 VWm; Power Drift = 0.002 dB
Waximum walue of Total (interpolated) = 167.3 Wm

0dB = 174.1%/m

@ 2008 PCTEST
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Date: 7/3/2008

7] PCTEST

MGIMNEERING LADD

PCTEST Hearing-Aid Corﬁpétibility Facility
DUT: CD1880V3 - SN1064

Type: CD138043
Serial 1064

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Prebe: ER30VE - SN2353; Calibrated: 74132007
Sensor-Surface: Omm (Fix Surface)

Phantom: HAC Test Arch with Coil, Type: S0 HAC PO1 BA;

-
-
® Electronics: DAE4 Sn704; Calibrated: 626/2008
-
-

Measurement SW: DASY4, V4.7 Builld53;

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

Measurement grid: dx=5mm, dy=5mm
Probe Modulation Factor = 1.00
Reference Value = 1312 Vim; Power Drift = -0.021 dB
Averaged value of Total {interpolated) = 130.2 Wim

dB
0.000

-1.32

-2.64

-3.9%

-5.27

-6.59

0dB =130.2¥/m

© 2008 PCTEST
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Date: 7/7/2008

MGINEERING LARDH

7\ PETEST’

PCTEST Hearing-Aid Compatibility Facility

DUT: C

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: HIDWE - SNE207; Calibrated 749/2007
Sensor-Surface: Omm (Fix Surface)

Phantom: HAC Test Arch with Coil;, Type: S0 HAC P01 BA;

-
-
* Elecironics: DAE4 Sn704,; Calibrated: 826/2008
-
-

Measurement S0 DASYY, W& 7 Build53;

D835V3 - SN1082

Type: CD&35V3
Serial 1032

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

dB
0.000

-4.10

-8.20

-12.3

-16.4

-20.5

Measurement grid. du=5mm, dy=5mm
Frobe Modulation Factor = 1.00
Reference Value = 0432 Afm; Power Drift = 0.006 dB
Maximum walue of Total (interpolated) = 0434 A/m

-~

-

0dB = 0.434A/m
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Date: 7/7/2008

MGINEERING LA

7\ PETEST'
PCTEST Hearing-Aid Compatibility Facility
DUT: CD1880V3 - SN1064

Type: CDM188043
Serial 1064

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

* Probe: H3DWE - SNE20T; Calibrated 7A9/2007
Sensor-Burface: Omm (Fix Surface)

Phantom: HAC Test Arch with Coil, Type: S0 HAC PO1 BA;

-
#* Flectronics: DAE4 Sn704; Calibrated: 6.26/2008
-
-

Measurement S0 DASYS, V4 7 Build53;

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

Measurement grid: dx=5mm, dy=5mm
Probe Modulation Factor = 1.00
Reference Value = 0485 Afm; Power Drift = -0.039 dB
Maximum value of Total (interpolated) = 0461 A/m

dB
0.000

2.74 4

-5.48

N 1

-13.7

0dB = 0461A/m

@ 2008 PCTEST

Reviewed by:
FCC ID: JYCC530 HAC (RF EMISSIONS) TEST REPORT (DANTECH eviewed by
Quality Manager
HAC Fil : Test Dates: EUT Type:
ilename est Dates ype . Page 29 of 72
0807010923.JYC June 27 - July 3, 2008 850/1900 GSM/GPRS Phone with Bluetooth

© 2008 PCTEST Engineering Laboratory, Inc.

REV 7.0G
06/04/08



7\ PCTEST

PCTEST Hearing-Aid Compatibility Facility
DUT: C530

Type: Cellular/PCS GSM Phone with Bluetooth
Serial: 011610000012040
Backlight off
Duty Cyele: 183

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

® Probe: ERZDVE - SN2353, Calibrated: 7492007

* Zensor-Surface: (Fix Surtace)

#* Electronics: DAE4 SnegS; Calibrated: 829/2007

* Phantomn: HAC Test Arch with Coil Type: 80 HAC PO1 BA;
® NMeasurement SW: DASY4, V4.7 Build53;

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

Measurement grid: dx=2mm, dy=2mm
Maximum walue of peak Total field = 1885 Vim
Probe Modulation Factor = 2.83
Reference Value = 75.9 Vim; Power Drift = 0.043 dE
Hearing Aid Near-Field Category: M3 (AWF -5 dB)

Peak E-field in Vim _
Grd 1| Grid 2| Grid 3
152.6 | 177.7 1771

Gridd | Grid & | Grid 6
167.5 | 188.5 | 187.5

Grd7  Grid8  Grid 9
176.7 188.7 187.7

Date: 6/27/2008

dB
0.000

_] -1 1 r
-3.32 "-
-4.43

-5.54

0dB = 188.7V/m

© 2008 PCTEST
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MGINEERING LA

Z\ PCTEST"

PCTEST Hearing-Aid Compatibility Facility

DUT: C530

Type: CellulariPCS GSM Phone with Blustooth
Serial: 011810000012040

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

® Frobe ER3DVE - SN2353; Calibrated 749/2007
* Sensor-Surface; (Fix Surdace)

® Elecironics: DAE4 Sng&5; Calibrated: 228/2007
»

-

Phantom: HAC Test Arch with Coil Type: S0 HAC PO1 BA;

Measurement S0 DASY4, W47 Build53;

Backlight off
Duby Cyele. .83

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

Measurement grid: dx=2mm, dy=2mm
Maximum value of peak Total field = 68.3 W/m
Probe Modulation Factor = 2.79
Reference Value = 12 5 Vim; Power Drift = -0.192 dB
Hearing Aid Near-Field Category: M3 (AWF -5 dB)

Peak E-field in Wim _
Grid 1 Grid 2 Grid 3
67.8 715 69.7

Grid4 | Grid5 Grid 6
344 (481 501

Grid 7| Grid 8 |Grnd 9
61.3 683 66.9

dB
0.000

-2.20

-4.40

-6.60

-8.80

-11.0

0dB =71.5¥m

Date: 6/27/2008

@ 2008 PCTEST
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MGINEERING LARDH

7\ PETEST’
PCTEST Hearing-Aid Compatibility Facility
DUT: C530

Type: Cellular/PCS GSM Phone with Bluetooth
Serial: 011610000012040
Backlight off
Duty Cyele: 183

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

® Probe: HEDVE - SNE207; Calibrated 7492007

* Zensor-Surface: (Fix Surtace)

#* Electronics: DAE4 Sn704; Calibrated: 8.26/2008

* Phantomn: HAC Test Arch with Coil Type: 80 HAC PO1 BA;
® NMeasurement SW: DASY4, V4.7 Build53;

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

Measurement grid: dx=2mm, dy=2mm
Maximum walue of peak Total field = 0.200 Afm
Probe Modulation Factor = 1.95
Reference Value = 0.080 Alm; Fower Drift = 0.116 dB
Hearing Aid Near-Field Category: M4 (AWF -5 dB)

Peak H-field in Am

Grid 1| Grid 2 | Grid 3
0.278 0.200 0.128

Grid4 | Grid5  Grid 6
0.270 0.197 0.126

Grid 7| Grid 8 | Grid 9
0.260 0.189 0.117

Date: 7/2/2008

dB
0.000
-2.54
-5.08
-7.62
-10.2
127
0dB =0278A/m
©2008 PCTEST
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A PCTEST

PCTEST Hearing-Aid Compatibility Facility
DUT: C530

Type: CellulariPCS GSM Phone with Blustooth
Seral: 011610000012040
Backlight off
Duby Cyele. 1.8.3

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

* Probe: H3DWE - SNE20T; Calibrated 7A9/2007
Bensor-Surface: (Fix Surface)

Electronics: DAE4 3n704; Calibrated: 8262008

Phantom: HAC Test Arch with Coil, Type: S0 HAC P01 BA;
Meazurement S0 DASYY, W& 7 Buid53;

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

Measurement grid: dx=2mm, dy=2mm
Maximum value of peak Total field = 0162 Afm
FProbe Modulation Factor = 2.32
Reference Value = 0067 A'm; Power Drift = 0.205 dB
Hearing Aid Near-Field Category: M3 (AWF -5 dB)

Peak H-field in Aim

Grid1  Grid2 Grid 3
0.206 0.165 0.162

Grid4 | GrdS | Grid6
0.137 | 0.162 | 0.161

Grid 7 | Grid 8 | Grid 9
0.121]0.143|0.145

Date: 7/2/2008

dB
0.000
".4
-1.52 ;
s b o
HL
-4.56 =
75.03 .nn
-7.60
0dB = 0.206A/m
© 2008 PCTEST
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13. CALIBRATION CERTIFICATES

The following pages include the probe calibration used to evaluate HAC for the DUT.
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Calibration Laboratory of :\q-\-‘_'l_'ra;, ,,
Schmid & Partner St
Engineering AG i@f

her Ki

Sorvice suisse d'étalonnage
Servizie svizero di faratura

Zoughausstrasse 43, 8004 Zurich, Switzerlond %ﬁﬁ Swiss Calibration Service
Accradited by the Swiss Federal Offica cf Motalogy and Accreditation accreditation No.: SCS 108

The Swiss Accreditation Service s one of the signatories to the EA
Multilateral Agreansant for the recognition of calibration cenificatas

ciient PG Test

[CALIBRATION CERTIFICATE _

Objact ER3DVE - SN:2353 : : : ARl IR

Callbration aroceune(s) QA CAL-02.v5 L
Calibration procedure hf E-ﬂal:l probu epﬂmhmd Fnr
svaluations inair.

Calibration date: July 19, 2007

Candition of e calbrated item In Tolerance Wl LIEL S

This calibeation carificate the ity 1o naticnal which realize the physical units of measuroments (S1).
The measwements and the uncertainties with contigence probatility ae given on the following pages and are part of the certificate.

Al calibrations have beer conductec in the doscd labortory Belity: anvironmant temparatune (22 + 3)°C and humidity < 7056,

Calibration Equipment usad (MATE eritical for calibration)

Primary Standands [[e)] Cal Datw (Galibrated by, Cenificate No.) Schwdubed Calibraton

Powear mater E44198 GB41293874 29-Mar-27 (METAS, Mo, 217-00670) Mar-08

Paoweer sansnr Edd1 24 MY41495277 29-Mar-17 (METAS, Mo, 217-C0670) Mar-08

Power senacr E44124 M4 1408087 20-Mar-17 (METAS, No. 217-00670) Mar-08

Reference 3 dB Attenvator SN: 55084 (1) 10-Aug-06 (METAS, No, 217-00202) Aug-CT

Raference 20 dB Ateruatos SN: 85086 (20b) 29-Mar-07 (METAS, Mo, 217-00671) Mar08

Reherenie 30 AR Ateruator SN: 55129 (20B) 10-Aug-06 (METAS, No, 217-00583) AugCT

Relerenco Prbo ERIDVE SN; 2328 2:00006 (SPEAG, No. ERI-2228_OcilE)} Q07

DAE4 SN: 854 20-Ap-0T (SPEAQG, No. DAE4-054_ApraT) Apr-03

Secondary Standards o ) Chack Dats (n house) ___ Schadulad Check

RF gena-ator HP BE43C US3642101700 A-Aug-56 (SPFEAG, in house chuﬂ Mav-05) In house chadc Now-07

Network Analyzer HP 8TSIE U53T30585 18-0st-01 (SPEAG, in howuse chack Ou-08) I vouse check: De-07
Narrii Function Signature

Calibrated by: Katja Pokovic - Technical Monagar : b

Approved by: Fin Barshoit RED Dfoctor ;?_::f E: :

Issued: July 19, 2007

This ealibration corUficabe shall not be reproduced sxcept in full without written aporoval of the laboratory.

Cariificata No: ER3-2353_Ju7 Fage 1 of &
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Calibration Laboratory of g,

d & . g Sohwelzerlecher Kalibrfordlehet

Schmid & Parner il;t?éﬁ c Service suisse d'étalonnage

Engineering AG et Sorvizio svizzern di taratura
Zoughausetrazea 43, E00A Zurich, Switzeriznd 1"::;.".([‘.\-.\:“\: S swiss Callbration Service
Acmredited fy tie Swiss Federal Ofice of Met-clogy and Acereditation Acereditation No.: SCS 108
| he Swiss Accreditation Service Is ona of the signialorles to the EA
Multiizteral Apreemart for the recognition of zalibration cenifcates
Glossary!
NORM:x,y z sensitivity in free space
ocP diode compression point
Folarizaticn ¢ o rotation arounsd Drobe axis
Polarization 3 S rotation arcund an axis that is in the plane normal to probe axis (at

measuremant centary, i.e., & = 0 is normal to probe axis
Connector Angle  information used in DASY system to aligh probe sensor X 1o the rabot
coordinate systam

Calibration is Parformed According to the Following Standards:
a) |EEE Std 1308-2005, " 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:
v NORMY,Y,z: Assessed for E-field polarization § = 0 for XY sensors and & = 80 for £ sensor

{f =900 MH2 in TEM-celi; f > 1800 MHz: R22 waveguide).
o NORMEXy,Z = NORMx,y,x * frequency_response (see Frequency Response Chart),

s DCPx,y,z DCP are numerica! linearization parameters assessed hased on the data of
power sweep {no uncertainty required). DGR does not depend on fraguency.

« Spherical isatropy (30 deviation from isotropy): in a locally homogenaous field realized
using an open waveguide setup.

« Sensar Offsef The sensor offset cortesponds to the offset of virtual measurement center
from the probe tip {on probe axis). No tolerance required.

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

Cerdizale Mo: ER3-2455 Jully FageZ ofd
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ER3DVE SN:2353

July 19, 2007

Probe ER3DV6

SN:2353

Manufactured: March 8, 20056
Last calibrated: Qctober 13, 2006
Recalibrated; July 19, 2007

Calibrated for DASY Systems

{Brte: nor-compatible with DASYZ2 system!)

Certifieate Mo ERA-7253_Jul07 Page 3 of 9
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ER3DVE SN:2353

July 19, 2607

DASY - Parameters of Probe: ER3DVE SN:2353

Sensitivity in Free Space [pVi(V/mY]

Diode Compression”

NormX 1.52 £ 10.1 % {k=2} DCP X 95 mYy
Norm’Y 1.72 £ 10.1 % {k=2] CCPY 95 mv
NormZ 1.87 £ 10.1 % {k=2) LCPZ 26 my

Freguency Correction

X 0.0

Y 0.0

b 0.0
Sensor Offset

X 2.5

Y 2.5

z 2.5

Conneclor Angle -219

{Probe Tip ta Sensor Ceriter)

mim

TN

mim

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

* mumierical linsBRzaton paremeten unscHly not reguirees

Certificade No: ER3-2363 _Juldy

Page 4 ofd

FCC ID: JYCC530

Z\ PETEST
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ER3DVE SN:2353 July 19, 2007

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

Fraquehcy responss {ftarmalized)

oF
i ' .
E U_E . =P
4 500 1000 1540 2060 2500 3006
T [MHz]
Xy = TEM ~—@—-R22
——z —— LR —a-Rzz |
Lncenainty of Frequency Respanse of E-field: £ 6.3% (k=2}
Cerlificate Mo: CR3-2353_JuilT Page 5 af 9
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ER3DV6 SN:2353

Receiving Pattern (¢), 9 = 0°

f =600 MHz, TEM ifi110EXX ‘
|

July 19, 2007

f = 2500 MHz, WG R22

I[—.—X —a—Y —e—Z —0—tol|

Receiving Pattern (¢), 9 = 90°

|
f = 600 MHz, TEM ifi110EXX

Certificate No: ER3-2353_Julo7

f =2500 MHz, WG R22

Page Gof 9
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ER3DVE S5N:2353

July 19, 2007

Receiving Pattern {¢), 9 =0°

1.0 |
0.8 i |
[ o5 ! —0— 10 Ik i
i 04 —B— 100 ME Iz
i %' 0.2 —— B00 MHz
! % 00 —m— 1300 MHz
PE e - mt— D500 MHz
P4
EooaE
{08 -
I 0
Uncertainty of Axial lsotropy Assessment: + 0.5% (k=2)
- - o
Receiving Pattern (¢), S =90
(-
| 1.9
BA | ;
I 6.5 —o—30MHz
I —B—103MHz
PR g'g g— 03 MHZ |
L E s —— A0 MMz |
L " oa ;78 2500 MHz ;
O
P e |
i &N 120 180 240 300 360
e
Lincertainty of Axiat Isotropy Assessment: * 0.5% (k=2)
Cerlificate Mo, ER3-2333_Jule? Pane 7 of &
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ER3OVE 6N:2353 July 19, 2007

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

¥

1E+05 - .

1.E+04

1.E+03

Sensor Voltage [LV]

=

1.E+C1

SEHA

E [Vim] |

I —— Y B Y cor ——Z

1 10 E [Viml 100 1000 .

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

Cerificate Mo CRI-2353 JullT Poge Bof 9
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ER3DV6 SN:2353 July 19, 2007

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

Error [dB]

o
E-080-060 E.060-040 B-040-020  E-020000
| D000020  EO20040  ODA06)  BOB0-080  MO0-1.00

| B-1.00-080 )

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

Certificate Mo ER3-2383_Juld7 Pagc 9 of 9
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Calibration Laboratory of iy

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

oo By e Swiss Fedannl Gifice of Melrology and Accreditation
The Swiss Accroditation Service is ome of the signatorkes 1o the EA
Hhultilateral Agroamant far the recognition af calibration certificabes

= G VT TEt N ok T .f"

Otjoet

Cafibration procodureds) _
petnnd;

Calbeation dake: July 19, 20

1 i

Condiion of the calbraed fiom |

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

Al calibrations have boan canduched in Bhe dosed laborlony faclity: ervironemnt Segaeatung (22 + 3)°C and horridity < TO%.

Calibration Equipenani used (MATE critcal for calibration)

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

Power sarsor EA4 124 Mv4 1408087 20-Maw-07 (METAS, Mo, 217-00670) Mar-08

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

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

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

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

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

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

Calgraind by:

Apprevad By

This ealibration ceriificate shall not ke raprocecsd sxcopl in ful without witicn appeowal of the labaralony.
Cenificane Moo H3-B207_Jul0T Paga 1ol &
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Calibration Laboratory of
Schmid & Partner
Engineering Al

Zeughausstrassa 4, 4004 Zurlch, Swilzerland

Accredited by fhe Swiss Federsl Cfice of Meirglagy and Accreditation

S
C
S

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

Glossary;
NORMx v,z gensitivity in froe space
DCP diode compresson point

Poiarization o
Polarization &

Connector Angle

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

measurement center), L.e., 3 = 0 is norrral to probe axis

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

Methods Applied and Interpretation of Parameters:

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

sensor (f <900 MHz in TEM-cell: f > 1800 MHz: R22 wavaguide),
XY.Z(0_alataZ=XY.Z_alata?* frequency response (see Frequercy Response Chart).

DCPy v z: DCP are numerica: linearization parameters assessed based on the data of

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

Spherical Isotropy (3D deviation from fsoiropyl in a locally homogenesaus field realized
using an open waveguide setup.

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

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

Accredivation Me: SCS 108

Sensor Offzet. The sensor offset corresponds o the offset of virtuat measurement conter
from the probe tip {on probe axis). No {olerance reguired.

Connector Angle: The angle is assessed using the information gained by determining the
X alaia2 (no uncerainty required).

Cerificats No H3-6207_JUIGT Page 2 of 8
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H3DOVE SN:6207

July 18, 2007

Probe H3DV6

SN:6207

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

Calibrated for DASY Systems

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

July 18, 2007

DASY - Parameters of Probe: H3DV6 SN:6207

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

X
Y
Z

#0 al

2.403E-03
2.343E-43
2933E403

Dicde Compression’

PCP X
ocey
DCP Z

Sensor Offset

X
Y
Z

aamy
85 mv
85 my

Connector Angle

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

{FProbe Tip to Sensor Canter)

3.0 mm
3.0 mm
3.0 mm

-364 ©

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

* nummnerical inearizadion paramete:: uncettainty not requirec
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H3DVE SN:8207

Freq

T e o

1.3 fom e

=3 — —= -
i =3 N B

Frequency response (hormalized)

2
o

July 19, 2067

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

] 500 4000 1500 2000 2500 000 !
f [MHZ] ;
¥y ——TEM —f—- R22 ‘

Uncertainty of Frequency Respoensa of E-field: * 6.3% {k=2)
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H3DV6 SN:6207

Receiv

f =300 MHz, TEM ifi110EXX

Receiving Pattern (¢), 3 = 0°

| f =300 MHz, TEM ifi110EXX

X oY —e-Z —o0—ta |

July 19, 2007

ing Pattern (¢), 9 = 90°

f = 2500 MHz, WG R22

f = 2500 MHz, WG R22

——¥  —l— —0—tol
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H3DV6 SN:6207

Error [dB]

Error {dB]

July 19, 2007

Receiving Pattern (¢), 9 = 90°

1.0,
0g |-
e
0.4 i

0.2

a0
02 ]
a4
WG
08
i} &0

Leo— 300 MHE

s BOO MHZ |

{ @ 7E0 MHz

| R 1800 MHz

| —— 2500 MHz

300

180
LAY

244 360

Uneertainty of Axial Isotropy Assessmaent: £ 0.5% (k=2)

Receiving Pattern ($), 9 = 0°

0 a0

120

- 1803 Mb-z
it 2503 M-z

I

160
#[*]

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

Caificale Mo H2-6207 a7

Paga 7 of &
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H3DV6 SN.6207 July 19, 2007

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

Senscr Voltage [uY]

GO0 0.4 oy 1
H [Afm] at 1800 MHz

—8— XY & XY s —+—Z - Zour i

1]

Errur [4B]

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

Uncertainty of Linearity Assassment: = 0.6% [k=2)
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Calibration Lahoratory of

Schmid & Partner
Engineering AG

Faughpusalraass 43, 8004 Furich, Switzorland

Accradibad by the Bwiss Faderal Offica of Matrology amt Accredilation

Srehwakmarischer Kalibrierdignst
Service suksse d'elalonnags
Sarvizin svizzera di laralurs
Swiss Calibradion Service

Acereditation Mo.: SCE 108

Thie Swiss dcorodifation Service i3 one of the signatosies 1o the EA
MukKilataral Agrezment for the recoqniilon of calibration cerlificates

Chient PC Test

certifeate Mo: CDAISVI-1082_JullE

CALIBRATION CERTIFICATE

Objest

Calbration procedire]s)

Crllbration date:

Concitdon of tho calbraled e

CD838W3 - SN 1082

1o CAL-20 v

Calibration procedurs for dipokes in air

July 17, 2006

In Tolarance

Caibration Equiprment wses |Ms 1k entical lor salibradon)

Trvis calibratian cert ficals docurnents the traceabiity s natienal slandards, wilsh realza the physicsl units of maasirrments (31).
Allcalisratiars have been serdudad @ the aaacd isbarabary fadite: svinnment Semperalure (22 4 3170 and romidity < 70%.

Primarny Stansards |ID& al Dakg (Lahibrakes Ly, Cenificale Na.) Soeduled Cdibealion

Prrwes meier EFM--425, GEIT48074 D008 [(METAS, Mo, 207-L051E Cct-08

Prweer gansar HP 84898 LIS3TIRETES (005 [METAS, Mo, 251-008165 06

Relierence 20 di Attarstar anM: S0a6 (205 11-4ug-05 METAS, Ho 2540044 Puig-05

Releranca 10 dB Atanaaior SN 504AT 24105 -fug<05 METAS, Mo 2371001, Aug0a

OAEA She E8D 1-Miard18 [SPEAG ho. DeEd-5s0_ M) Calibratkon, MardaT

Probe ERIOYG She 2336 20-Dac-05 [SPIAG, Mo, SHI-ZRE_Lecla) Calbratlon, Dec-08

Probie HIDWG Sh: BOES 20005 [BPZAG, Mo, IS -Uesib) Callbration, Dec-0n

Seeongary Stardsris [ 1o Check Cale fin housal Schaculed Ghors

Powver mieter EPM-4136 GRE43I0THE 1285033 (SPEAG, in houge aheck Dot-D85) In nouse chack: Qcl-06

Powver sansor H2 84814 SN A2 10840 (SPEAT, In housi check Oal-05) In nouse check: Qc-0F

Power sansor H? 84614 WY A105315 H0-AgH0 (SPEAG, In house cheak Oul-05) In nousa check: Oc-06

Metwsars Analyzer P ETSIE | US3TIRIEas 1800101 [SFEALG, in howsa check Mow-0G) In house chick: how-08

HF pensmbar RAS SMTOE | S0 100305 F-Ju-04 (SPEAGG, in houso chesk Now-05] In house check: Nos-07
Mamsg Funztizn Hignature

Cotibirated by Idike Mesii Lalaralary Tachnicen b]-—FL . |!_,.r 1-"..‘

Approved by Fin Bambaolt Tazhnical Dieclar

This calibrafion sedificala ahal not ba rapendun coeal in full wit ot witen aapooval of the lebaralor.

e e
)'?:: _,;:'{'{'.-.:.".-4-'-"’-’ 1‘("-:'/":

IssLad: Juy 18, 2008

Cartificale No; COB3SVE-1082_JuwilE

Page 1 of G
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Callbratlon Laboratory of

g B hwelverachiar Katlbrlardensi
Schmid & Partrar g Seriesuless wétalonage
Engineering A Servizlo avizram dl taratura
Poughemasiraass 43, beld Zurich. Ewitzadand S mwirs comilan Rervics
Brrliln by Lie Sviss Podersl Cittcs SHK etnokogy ans Scrsd. i Accraditation Mo, SC3 108

The Swkss docreditalion 3erdlee 1= one of the slgnaloros to the E4
multllatera | Rgreemend for the @cagnlilon of dallEraton cortlflcatey

Refarnces

[11

AMSI-PCEI 192001 (Dralt 3.x, 2000
amencar Keional Staadarg for Melheds of MeagJarement of CGompalitiily betwesn Wirdesa Commuricatlons
Devices ard | learing Alda,

Melhods Appliad and Interpretatien of Parameters:

Cierddirate Mo: COEMNWI-1082_Ja0e Fage Zof B

Conrtingts Systern waxis it in thi <irection o tha diacla arnes. £axis is from the besis of the ankenaa
ir-ouriled on the takle) rwards 8 ‘ead peinl batacen the fee dipale arms. 5-axe & nomal 1 the other axes.
In roincidencs with standad [1]. te measurament Jlenes {probs sensar senter) are salected 1o 02 at &
diglarce of 10 mm above tbe top adges ol Mo dipdle anms.

Muasurnmont Condifans: Futher detals ane avalaale frar tr hardoopios al tha end of the cetifinaze. Al
figuras =isted in the cerlilicals arc valid 8t e frequency indicaiod. The forwane pouwar fo this dipole comsectss
it gatwith a clibeated povwer meter connectcd aad monitored wilk: Zn ausiliary power meter cannacied laa
cirantional ceuplor, While the dipole under tast & corneclod, e “towa - powar is adjustzd Lo Ihe same level.

Antannz Fosibenaing: T clpole |3~ ounied on 8 HAG Tesl Aich phantesn usng the matching dipale pes tioner
with the arms honzental snd e feading cal¢ coming from the fac-. The meesaremetts are peformed in 2
snieldad roorm wi:t wbsw bes 2og 10 the saup ta reduce the eflsctiars,

I* i verlfles] before tne maunting of the dipole uader she Teat Arch prantum, shat ts aras acs parfacty in 2 lin.
I: is installed on the 31AC d poe positioner with 13 erms paralio] balew the dislectric refaranse wire and ahlea
sy e agting v inwarical draction wilkout chang ng itz ralatve positon W he top ceatar of iha Test Arch
phartarn. T2 ve-teal distanga ta the groba is acjuskad after d pole mounting wilh & BAZY4S Surface Cherk job.
Befara tha measuremer L, e dismnce belween prantare: sufaee andd prebe tip s varfiad. Tha propes
easLrermen: distence i selectsd by chaasing the mawning sacicn a7 e HAG Test Arsh phencan willi Lin
proper device refarence pont jUaper sufaca of tha dipeset and ke matching grid refarones poln (i of tha
prabe) considerirg the probe sensor offget. The verlical distane o lhe probe |3 essetial for the acou-acy.

Feee Powit impedance and Retri Locs, TYEse parametzm ae magsuns vsing 8 HP BP03E Veclor Motwock
Aralzsr The impocancs 15 specified &t tha SMA connetiu ol the dipcle. The irflusnce & relleckang was
elimlnating ay Apply i e avoreging function whils mraeng the dipale o e alr, &t least Flem away Irom any
ubrslaciis.

E£- fld thsiatutice. E el iz reasured in the z-y-plane wilh an lsoticgpic FR30-field probo wils 100 mify

[z ward powear b the anzenra feed painl. It accordance with [1], tha szan aré 5 20mim wide, ia lsngtn
Bxcaeds e d pole aem length {180 ar S0mm). The sensor ceater is 10 mm Jir 2] abave tha top of the cipola
a:ms. Twa A0 Mas me e evailable hear the end of the dipcle am-z. Assurmlig the 1 poe arms ans aacfeety it
i ling. the Zverags of thess tan masximma (2 soogld 2 apd sungrid 8] s deterrinad 1 canpensa for any
nar-peraliality io e meagrement pare 25 well 55 the ssnsee dspacement. The E-field vius statad as
calibat o value represents e maxiru* 9F the interpalated AG-E-field. 1trim abave ke dipale sufeca,

H-fiodd desiritation: H-figld is meascred wilh an sotronin H-eld probe st 100:W fansard power ta the
antenna teed puiil, Ih e xeplane Toe soen Ared and seneor J2EN00E 13 equive lent to the E-lield scan. The
ragenum of the fiels 5 Availatda al tha sentor (subgrid 5 above the faed poinl. The Hfled value siztad s
orlibeat an valus reoreseats e maximuT of the nmerpolaled H-Feld, 10m e abovs the dipcle suelace at the
feed poind
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1 Measurement Conditions

DASY Wersion

DASY systom conflg.aratinn, s far s ool gived e page 1.

A3

Va7 BEH

DASY PF Varsion

" SEMCAD

TTIRE

Phantam HAC: Test Arch SO HAO PO BA, F1002 ¢
Distence Dipels Tap - Frobe i mm
 Centar

Scan resolutisn

dx. cly = mm

AraR = 20 x4 SHO mm

TBITMHz - ML

Freguenhcy
Farwerd pawar at dipole 500 d3m = 10%mW
connestor :
Input power rift <003 diE
2 Maximum Fiald values
H-field 10 mm atoys o [pale surface s dian Interpolated maximum _|
Mzxim.im seasurand 15000 W fonwmand Joaver 0.454 Almi I

tTnnertainky for [1-lieid mess remant: 824, (k=2

E-fleld 10 avm sbave dipsia sufane cenditicn Inkerpalated maximum
Maximu . m@asuied above high end 00 b Fareward powne 1723 Wiz
Maxinm mepsured ahnva o and 00 M Foowis d froner 1E2.2%m
Aupraged maxim.am sbove sim 100 e f winid poser 167.3 ¥im
Urcartairdy (o Z-fleid messuramant 12 8% k2
3 Appendix
31 Antenna Parametars
|Fr-e|g:|l,u3|n|::3|r . “[Return Losa Impadanr.é
SO0 MHz 1.7 dlL {435 - j12.2] Ohin
B35 MHz 276 dB {513+ [4.0] Ohim
+ B0G MH. 1E.1 dE {57.d—j15.4 1 Ohm B
YU MEPT 21.1 48 P |5 Chm
550 M- 180 dB L4480 = j12.6 ) Ohm

%2 Antenna Design and Handling

The ca ilrasion d po:s bas & sy b Jenmen with 2 bu-n we 500 matehing etwonk, when leads o tha

gnhanoed handwid:k.

The dipols is o t of s:Eadard sormingic cosxia cabia, The mterna miatching line iz open soced. The antenna is

Iharcfore paen far O signals.

Do 1ot apply foree o dipals ar- s, as they are iabls te sead. The saldered cornactions near e feedpoi it may be
danraged. After excess v 1naGhancal stress or averheating ehec g Impedanca sharuler $hos o enaure that fhe

inlernz: matening netwars iz 0l afectert

Bfter lang ter— ame v lh 400 rackied power, nely a sligalwarming of the dipsla near e Deed pein: Gan oe measw ned.

Sertifloats Mo: TEATEL10E L Nl

Paea GotE
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3.3 Measurement Sheels

31.3.1 Return Loss and Smith Chart

A7 Jul 2986 L@i@%: 23

CHL 511 LD & dB/REF -i5 &B 2-2758L 48 GIRARG BF0 MH=
L]
S T T T T ’_.:-'_'—'_' tH1 Harkers
S - { i =16, EET dE
_ _ | v | ; | | | GpEEEE HHz
d % / #-16.855 dE
e ) T | =ik JHLEEE HHz
L L lanl 1 1] B s
E{' § | . | SEagEa W
Fig 1 1 [ [ i 51-17.978 dE
s % 1 1 i 1 1 1 1 WG BB K=
[EHE 531 L v FE BILIFS A 403530 TEOLZpH 2350 0A8 NHz
/;_
Del CHZ Markers
4 Haidiee
Eor £30.B95 HH
HEL4gE g
Sl I?Iﬁﬁ HH7
s “35319
B A50.8 08 AHz
™= aEYTY 0
h il
e et
STERT ZIS08E B28 MHz ATIP 1 335088 388 MHz
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3.3.2 DASY4 H-fleld result

Test Labarntory: SFEAG, Zarich, Switzeriund

File Mame: 11 CTIERS_LI82_06071 7.dad

DUT: HAC-Dipele 835 MHz; Type: DY35Y3; Serlal: 1082
Prozran Mame: HAC H Dipule

Drate:Timaz: 7172008 2-56.42 PM

Comrmunication Systen: CW,; Frequency: 35 Mol Dury Cyele: 12
Meadium: Air Medinm parameters wsed: o = Gmhoim, £ = 1 p= | apim
Fhanlom section; H Dipole Section

DASY Configuration:
- Probe: HADWE - SMANGS; ; Calilnaued. [202072005

- Sensor-Surfice: {7ix Sl

- Electmmivs: DAE4 Sn6i0; Celibrated: 3/120084
« Pl HAC Test Arch 4.6 Type: S0 [1AC POL BA: Serial: 1oz

- Measarenent 3% DASYS, V4.7 Build 44; Poatpracessing 5W: SEMCAD, VIE Build 171

H Sean - Sensor Center 1mm above CD83S Dipale/Hesring Al Comnpatibility Test (41:361x1): Measurement pric:
dx=5min, dy—Smm
Mazirmern vilue of peak Tecal fisld — 0,454 Adm
Prohe Modulation Factor = 100

Referanee Walve = 0282 Adm; Poweer Tirift = 0014 dB
Hearing Aid MNear-Field Category: M2 (AWF 0 dB)

L=}
.00

-0.64

-13.0

-17.3

1.6

0B = 04540 m

Peok H field m Adm

Cied 1] Grid2 | Grid 2
1372 | 42 | L3RG
Circl o | Geid 5 | Grid ¢
1425 | 0454 | 438

Gire 7Y Grid B | Cirid &
0,379 | LK 088

Corificate No: CO3ARVI-1082_JulDE
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3.3.3 DASY4 E-Field result
Date/Timwe: 70 17/2006 11:50-47 AM

Test Laboratory: SPEAC, Farich, Swikzerlznd
File Mama: E_CIMAS 10H3 0607] Tdad

DUT: HAC-Dipole 835 MHz: Trpe: DE3SV3: Scrink 1082
Progrum Mame: HAC E Dipale

Comvmonication System: CW; Frequency: B35 MHz Doty Cyele: 12 .
ecium: Air Mediom parameters used: o= 0 mhodn, &= 1 p = 1000 kg'm
Phuniemn ection: F Tipole Section

Ly d Configuration:

- Probe: BRIDYE - SMN2336; ConvF(l, 1, 1) Calibrated: 12:20:2003

- Heagar-Surfuce: {Tix Suclace)

- Electronics: DAES Snaatk; Calibrated: 3712006

- Phaniom: HAC Test Arch 4.6; Type: 300 HAC POL BA; Serial; 1002

- Aeasurement SW: DAY, W47 Build 44, Postprocessing SWs SEMOAL, V1LE Build 171

It Scan - Sensor Center Himm uhove CDRS Dipole/Hearing Aid Compatibility Test {41x361x1): Measuromenrt grid:
de=5amim, dy=5mm

Maxirrum value of peak Toual field = 1723 Vim

Frobe Modulkdion Fastor = 1,00

Keferanca Value = 122,77 Vim; Power Dnft = 0,030 dB

Hewring Ald Mear-Field Category: M2 (AWF 0 dB)

Penk Tefield in Wom

Cirel 1 Ciad 2 | Grd 3
16k | 1723 | 1658

Gro 4| Grid 5 | Ged &
R47 | RRA9 (KW

Grd 7] Gric 8 | Girad 8
1546 | 1623 | 1604

d8 -
L.y
260
5.20
-7.80
0.4
|
!
130 —
4R =172.3vm
Cetificatn Na: COA3EVE-1082_ul08 Page Bof6
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Calibration Laboratory of o

S § Schweizerischer Kalibrierdiens!
Schmid & Pariner St Service suisse dénlcanage
Engineering AG % C gervizic wvizzero o taraturn
Zoughnusstrasse 43, 8004 Zurich, Switzerland o S Swiss Calibralion Service
i

Bccrodited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the 24
Multilateral Agresrmant for the recognition of calibration certificates

Cliont PC Test

Acereditation Ne.: SCS 108

Certificate No: CD18B0V3-1064_Mar08

CALIBRATION CERTIFICATE

Umject CD1880V3 - SN: 1064

Gabbrabion proceduno(s) QA CAL-20.v4

Calibration procedure for dipoles in air

Calibration daia:

March 11, 2008

Conddon of tha calbeated tem |0 Tolerance

This calbralion carificata documents the tracesatdity |0 rasonal standands, wivch raaliza the piysical uils of measwrements (51}
Al calibrations hava boan conducted n the clasad laboratory faciily: anvironmaent lemparature (22 & 35°C and humidity < T0%.

Calipeation Spuipmant used (WATE critiadl fon cablialion)

Primary Stondords 1] Cal Date (Calibralad by, Corlifizao Mo} Schedulod Calibration
Power maber EF-4424 GES /4807102 04-0c1-07 (METAS, No. 217-007T348) Oct-08

Power sensoe HP BAA1A LUSHTERTES 040107 (METAS, No. 217-00738) Qcl-08

Probe ERIOVE BN 26 31.Dec-07 (SPEAG, Mo, SR3.2336_Decl7) hec-08

Prooe HIDWS SH: 8065 31-Due-07 (SPEAG, No. 13-8088_-JecO7) D08

DAE4 SN TEN 20ck07 (SPEAG, Mo, DAE4-TE'_Ockd?) Oct-08

Secondary Standards o Clwasch Dhinbs (i) NioLisier) Scheduled Check

Povwt mater EPH-44198 GEAZAZNT 17-May-05 (SPEAG, in house chack Oct07)  In housa ehock: Nov-08
Powrt sensor HP B4RZA, JEATHEENT 11:May-05 [SPFAG, in horse check Oct07) I i chock: Mov-08
Povwei senmor HP B4EZH AT BADIS0 Of-Jan-02 [SPEAG, ir house sheck Cet-0T) I ot chviich: Maone-0i
Metwork Analyzer HP 87538 JS37390505 18-0ct01 (SPEAG, in housa chaek Oct07)  In Nouse check: Mov-09
AF ganeratar E44336 WA A ARG Fdbone-0d IBPEAL, in hoiin chack Oc107) Iri oot chwchk: Mov-09
Name Funcion Signadure
Cal brated by: Mikin Woaili Lanoratary Tocknizian L'._ TFEE’[ 'n
|5
Appeoved by Fin Bamis L Tachnical Director

T Mot

Issusd: WMarch 12, 2003
This calioramon cartificade shall nod be reprodaced eoepl i full without vwe ion appeoeal of the laboratony.
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Calibration Laboratory of AN

Schmid & Partnar i}l“:ﬁ__—f"f’: Servlca suissc d'élalonnage
Engineering AG G Servizio svlzzero dl taratura
Zeughausstrasse 43, 8004 Zuvich, Switzerland ';4_;?-:\“\\\‘\\3‘ Sudiss Callbratlon Service
Al
Accredited by the Swiss Acereditation Service (SAS) Accreditation Mo SCS 108

The Swiss Acoreditation Servica is one of the signatories to the EA
Tultilaceral Agreemant for the recognition of cakibration cerkificates

References

(1

AMSI-CE3.13-2008
Arnerican Mational Standard for Mathods of Measurement of Comgatibility between ¥iralsss
Commurications Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

Coordinate Swsiem: y-axis iz in the direction of the dipoie arms. z-axis is from the basis of the antenna
‘mounted on the tablg) towards its feed point batween te two dipele arms. x-axis is normal to the other
axes. I coincidence with standard [1], the messurement ptanes (probe sensor cenfer) ars selected to
a8 al & distance of 1C mm shove the op edge of the dipale amms.

feasurement Condiiions: Further detzils are avallehla from the hardoop es at the end of e verlifivale.
Al figures staled in the certificate are valid at the frequency indicaied, The farward power to the dipole
zonnecter 5 eat with a calibrated power netar zonnected and monitored with an auxiltary power meter
connected to a directional couplzr. While the dipole uncer tast is connectad, tha Torward power ig
adjuzted o the same leval,

Antenna Positioning: The dipale [ mounted on a HAC Test Arch phanlorm using the malching dipole
positionet with tha arms hosizonta and the feeding cable coming from the flcor. The maasurerrents ara
parfermad in a shiglded room wih absorbers aroard the setup to -educe the Teflecticns.

It iz verified batore lhe mournding of the dipele Lndar tie Test Arch ghantam, that its arms are porfactly
in a fine. tis Installed on the HAC dipole pasttionar with its arms paralie! below the dislectiic reference
wie and able to move glastically in vertical direction without changing its relative position to the too
center of the Test Arsh phasam. The vertical distance to the srobe is adjusted affer dipole mounting
with & DASYY Surfacs Check job. Bafore the measurerent the distance botwean prantam suriace and
prihe tip is verified. The proper measurement distznce is selected by choesing the malshing section of
thi HAC Test Arch chantem with the praoper device reference point (upper surface of the dipole) and te
mateh ng grid reference zaint (te of the archa) considerieg tha prabe sensor off=et. The vertica!
distance tc the probe is essential for the accuracy,

eed Point Impedance and Return Loss: These paramotors are maasurad using a HP B753E Vactar
newwork Analyzer, The Impadarce is spec fied at the SMA connecler of the dipale. The influence of
re’lectong was eliminating by applving the ave-aging function while mev ng the dipole in the air, at least
7Com away from any obstacles,

E- figld distribution: E field is measured in the v-y-plane with an isotropic ER30-field probe with 100 mw
forward power to the antenna feed point. In accordance with {13, the sean area i Z0mm wida, its lengih
exceeds the gipele anm length 180 ar #0mm). The sensor senter is 10 1 Jin 2y sbove the top o the
dipole arms, Two 3D maxima are avaitable rear the end of tha dipole arms, Assuming tha dipole arms
ara perfectly in one ling, t1e average of these twa maxima {in subgrid 2 and subyeid §) is determinad to
compensate [or any non-parallality to 1he measurament plane es well as the sensor displacemont, The
E-fleld value starad as calibration valuz represents the rmaxinrum of the inte:pelated 30-E-f eld, 10mm
above the dipoke surfacs,

H-fiaid disivibution: H-fiald is measured with an isciropic H-fied probe with 100myY fonward power to the
arenna faed point, in the x-y-plane. The scan ares and sensor distance is equivalent (1 The B-fiekd
scan. Tle maximum of the field is availztle at the center (subarid 5] ebove the fesd peint, The H fisld
value stated &s calibration vaiue rapresents the meximum of the Interpo ated H-field, 10mm above the
dipole surface at tha feed point.
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1. Measurament Conditions

PASY syslem configuration, as laras not civen onsage 1.

DASY Version DASYE Va7 et
| DASY PP Version T SEMCAD V18 B176
Phantom HAC Test Arc T SIHAC POt BA, #1070
Distance Dipole Top - Probe Center 1€ mrm -
_gt-;;;n‘;esolution dx, dy=5mm =t ECgcedmm ]

Freguency 1880 MHz - 1 MHz
Forward power at dipole connector 20,0 dBr = 100myY
Input power driff = 0056 dB _
2. Maximum Field values
H-field 10 mm above dipo!e surface condition Interpolated maximum

Maximurs maasired

100 M forward power

0.463 Afm

condition

E-field 10 mm above dipole surface Interpolated maximum E
Maxlmur measured above high end 00 W [arward power '35.6 Vi
Waximumm meagurand aboves low el 100 Wy farveard powsr T35 Yim
Averaged meninum above arm 100 W forward power 136.3 V/im
Uncettainty for E-fial maasurement: 12.8% (k—2)
3. Appendix
3.1 Antenna Parameters
Fré.gmuene! e Return Loss | Impadance -
710 MH: 21.5dB {47.5 +j7.8)0m
1880 MHz 20948 (4%.4 +]8.9 ) Ohm
1900 MHz 2114 {5°.8+}8.8)0hm
1950 MHz 280 48 {548-j21)Q1m
{2000 MHz . 25.1 db (44,9 +[1.1) Ohm i

3.2 Antenna Dasign and Handling

The callbration d pale has a symimelric geomealry wilh @ buill-in lwe stub matching network, which lzacs 1o the

enhanzed bandwidth.

The dipale is built of standard samirigid zoaxial cable. The intarnal matening line is open ended. The artenna i

tharefore apen far DG signals,

Do nat anply force to dipole a-ms, as they are liadle ta bend. 1He soldered cannections near the fzedpoint may
b damagod, After excessive mechanical stress ar averhesting, check the imgedance charactaristios 10 ansura

thal lhe mlamal matching neteark is nat affacted,

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

MisEsured.
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart

12 Mar 20805 18:52:32

CHI s11 Lo 5 dB/REF -18 oB 7-20,340 dB 1 500,86 AB8 HHz
* 1
= 1 CAL Mark ers
\ha..__h\ |
- 4:-21.492 dB
~ 1.71680 GHz
Cor oo
~ 3 2-21.876 dE
— 1.99€88 GHz
(l\\ e % { 4-25,960 dE
R | 1.55680 GH2
v g | v 4
16 | | 525,149 dB
2.80E20 GHz
CHZ 844 1 U FS 20494184 993554 75646 pH 1 BED,BEE BOY MHzZ
Del CHZ Marzers
13 47,580 ¢
Cor E,f—x"\ 7.8457 o
1.71680 GHz
£ HSLIFE e
£.8456 o
] 1.98E80 GH
i 4154228
e Ny 24350
\ 19568

GH

\
o @,

CEMTER 1 8806.886 859 MHz SPAH 4 BR0.008 GO M4z
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3.3.2 DASY4 H-Field Result

Test Laboratory: SPEAG Labk 2

DUT: HAC Dipole 1880 MHz; Type: CDI1S80V3; Serial: 1064

Daate/Time: 11,03,2008 15:035:42

Communication System: CW; Frequency: T80 Mz Duty Cyele: 1:1
Medium paramelers used: o= 0 mhofm, g = |; p= 1 kg/m’
Phantom zection: H Dipole Section
Measurement Standard: DASY4 (High Precision Assessment)
DASY4 Conhguration:
*  Probe: H3DWV6 - SNoDES; Calibrated: 31.12.2007
+  Sensor-Surface: (Fix Surface)
+  Electronics: DAEL Sn78 | Calibrated: 020102007
*  Phanwom: HAC Test Arch with Coil, Type SD HAC FOI BA: Serial: 1070
+ Measurzient 3W, DASY S, V4.7 Build 61; Postprocessing SW: SEMCAD, V1.8 Build 176

E Scan - Sensor Center 10mm above CD1S80V3 Dipole/Hearing Aid Compatibility Test (d1x181x1):
Measurement grid: dx=5mm, dy=5mm
Maximum value ol peak Total field = 0463 Afm
Probe Modulation Factor = 1.00

Device Relerence Point: GO0, G000, 254,77 mm

Reference Valoe = (0490 Adm; Power Dirift = (L0011 dR
Hearing Aid Near-Field Category: M2 (AWF 0 dB)

dB

-1 0.000

-12.0

-15.0

Peak H-fiald in Afm

Cirial 1 Cirid 2 Giriel 3
0.400 0.421 0.402
M2 M2 M2
Grid4  [Grids  [cride
0.440 0.463 0.443
M2 M2 M2
Grid 7 Crid 8 Grid ¥
.z 0.427 0.407
M2 M2 M2

UdB = 0463 Am
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3.3.2 DASY4 E-Field Result

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHz; Type: CD1880V3; Serial: 1064

Date/Time:; 032008 16:23:45

Communication System: CW; Fraquency: 1880 MHz; Duty Cyele: 1:1
Medium paramelers used: = 0 mho/m, g = 15 p= 1000 kg/m’
Phantom scetion: E Dipolz Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuralion:

s Probe: ER3DVE - SN2336: ConvE(L 1, 1 Calibrated: 31122007

o Scnsor-Svrface: (Fix Surface)
¢ Electronics: DAES Sn781; Calibrated: UZ, 10,2007
o Phantom: HAC Test Arch with Coil; Type: S HAC PO1 BA; Serial: 1070

o Measurement 5% DASY4, V4.7 Build 61; Pusiprocessing SW, SEMCAD, V1.8 Build 176

F Scan - Sensor Center 10mm above CD1880V3 Dipole/Hearing Aid Compatibility Test (41x181x1):
Measurement grich; dx=5mm, dy=3mm
Maxinwm value of peak Total field = 136.6 Vim
Probe Modulation Factor = 1.00

Devize Reference Point: 0,000, L0040, 354.7 mm

Reference Value = 151.7 Vim; Power Drift = 0.009 dB
Icaring Aid Near-Tield Category: M2 {AWF 0 dB)

Peak E field in ¥/m

Grid 1 |Grid2 | Grid 3
1331|1366 |1320
M2 M2 M2
Gridd  |Gridd  |Grid
882 [en1 |86
M3 M3 M3
Ciricl 7 Grid & Grid 9
128.9 1359 1328
M2 M2 M2
a8 o
I 0000 F
-1.04
—ﬂ.ﬂ]‘
4.51
b.14
0 dB = 136.6V/m
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4 Additional Maasuramenis

4.1 Measurement Conditions

DAEY cystermn configuralicn, as far as ool given an [age 1.
"DASY Version ) DASY4 V1.7 B61
DASY PP Version - SEMCAD V1.8 B176
 Phantom HAG Test Arsh 50 HAC P01 BA, #1070
Distanice Dlpole Top - Prabe Center ’ 16 mim

Uz, dy =5 mm

arga =20 % 30 mm

1730 MHz = 1 WiHz

Forward gower at dipole connector

20,0 dBrm — 100

{nput power drift = D08 cB
4.2 Maximum Field vaiuas
H-fieldt 10 mm above dipale surface eoendilcn

Interpolated maximuwm

maximusm measured

100 W farward pawer 0.487 Aim

Ungertainty far H-figle measuement 8.0% {l=2)

E-field 18 mm above dipoie surface condition Interpotated maximum
Muaxirmam measure:d abowe high end 100 mW farward power 145.6 V/m
Maxirmam maasurad above low 2nd 100 My farward gowar 146.1 Yim
Avaraged meximum abave arm 100 MWy foruard power 146.4 ¥im
Urcertainly for E-field measurement 12.8% (k=2}
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4.31 DASY4 H-Field Result

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHeg; Type: CD1SB0V3; Serial: 1064
Cuonumunication Systen: CW,; Frequency: 1730 MHz; Duty Cycle: 111
Medium paramerers used: o = 0 mho/m, &= 1, p=1 kg/m’

Phantom

section: H Dipole Scetion

DateTime: 1 TO3.2008 15:03:42

Mceasurement Standard: DASY4 (High Precizion Assessment)
DASY 4 Configuration:
Prabe: H3DWV6 - SNADGS; Calibrated: 31122007

L

E Scan - Sensor Center 10mm above CIMSS0V 3 Dipole @ 1730 MHz/Hearing Ald Compatibility Test (41x181x1):

Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn781; Calibrated: 02, 102007
Phantom: HAC Test Arch with Coil; Type: SD HAC FOI BA; Sedal: 1070
Measurzment SW: DASY4, V4.7 Build 61; Postprocessing SW: SEMCAD, V1.8 Build 176

Measuremenl grid: dx=5mm, dy=3mm
Maximum value of peak Total field = 0.4587 Afm
Probe Modulation Factor = 1,00
Device Belerence Point: C.000, 0.000, 354.7 mm
Reference Value = 0,318 Adm; Power Difi = 0,005 ¢B
Hearing Aid Near-Field Category: M2 (AWF 0 dI¥)

Peak 1-feld in Afm

Grid | Grid 2 Girid 3
0.403 0.424 0.406
M2 M2 M2
Grid 4 Grid 5 Grid 6
0.458 0.487 0466
M2 M2 M2
Grid 7 Grid 8 Grid 9
0.405 0.433 0412
M2 M2 M2

1dB = 1.463Am
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4.3.2 DASY4 E-Field Result

Tesl Luberatory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHz; Type: CD1880V3; Serial: 1064
Communication Systam: CW; Frequency: 1580 MHz; Duty Cycle: 1:1
Medium parameters used: o = ) mho/m, & = 1; p= 10 kgfm"
Phantam section: E Dipole Section
Measurcment Standard; DASY4 (High Precision Assessment)

DASY 4 Configuration:

Date/Time: 11032008 16:23:45

¢ Probe: ER3DVEG - SN2336; ConvE(1, 1, 13 Calibrated: 31,12,2007

o Sensor-Surface: (Fix Surface)
s Electronics: DAE4 Sn781; Calibrated: 02.10.2007

o Phantom: HAC Test Arch with Coil; Type: SD HAC POl BA; Serial: 1070

o Measwrement SW: DASYS, W47 Duild 61; Postprecessing SW, SEMCAD, ¥ 1.8 Build (76

E Scan - Sensor Center 10mm above CDI880V3 Dipole @ 1730 MHz/earing Ald Compatibility Test (41x181x1):
Measurcment grid: dx=Smm, dy=Smm '
Waximuom value of peak Total field = 146.6 Vim
Probe Maodulation Factor = 1.00

Device Reference Point

» 0,000, 0,000, 354.7 mm

Reference Yalue = 162.5 ¥Win: Power Drift = 0,013 dB
Hearing Aid Mear-Field Category: M2 (AWF 0 dI})

Peak L-liell in Viim

Grid | |Grid2 | Girid 3
142.6 146.6 141.7
M2 M2 M2
Gride |Grids | Grid 6
99.8 w21 977
M3 M3 M3
Grid7 |crds  |Grid9
1388|1461 |1426
M2 M2 M2
s F |
Flal
L'
1,54 |
L‘- 12 | ;ﬂ
any
A0
- !
.14 |
i
e | k-
0 dB = 136.6¥/m
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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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