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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 BaTHoR
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” il /

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 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).

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

b g ISO/IEC Guide 65 by the American National Standards Institute (ANSI) in all

Lol 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:

3. EUT DESCRIPTION

SANYO

AEZSCP-3800

Sanyo Fisher Company

21605 Plummer Street

Chatsworth, CA 91311

USA

Sanyo

SCP-3800 (Ver.ll)

806BEDF6

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

Internal Antenna

25.67 dBm (CDMA), 24.15 dBm (PCS)

25.56 dBm (CDMA), 24.19 dBm (PCS)

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

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

FCC ID: AEZSCP-3800

HAC (RF EMISSIONS) TEST REPORT

SANYO

Reviewed by:
Quality Manager

HAC Filename: Test Dates: EUT Type: P 50f70
age 5 0
0801290121.AEZ Feb 5 - 6, 2008 Cellular/PCS CDMA Phone with Bluetooth 9
© 2008 PCTEST Engineering Laboratory, Inc. REV 6.3

01/10/08



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.

(0F:1(-Te [o]3Y Telephone RF Parameters
E-field emissions H-field emissions
Near field Category cw cw
dB(V/m) dB(A/m)

| f < 960 MHz |
| M1 | 561061+05xAWF || 56t010.6+0.5xAWF |
| M2 | 51t056+05xAWF ||  0.61056+0.5x AWF |
| M3 | 46t051+05xAWF ||  —4.41006+0.5xAWF |
| M4 | <46+ 0.5 x AWF | <-4.4+0.5x AWF |
| f > 960 MHz |
| M1 | 46t051+05xAWF ||  —441006+0.5xAWF |
| M2 | 41t046+05xAWF || -9.410-44+05xAWF |
| M3 | 36t041+05xAWF || -14410-9.4 +05XAWF |
| M4 | <36+ 0.5 x AWF | <-14.4 + 0.5 x AWF |

Table 4-1

v3.12 [2]

Hearing aid and WD near-field categories as defined in ANSI C63.19-2006

Il. ARTICULATION WEIGHTING FACTOR (AWF)

Articulation
Standard Technology Weighing Factor
| TUTIP1U3GPP |  UMTS (WCDMA) || 0 |
| 1S-95 | CDMA | 0 |
| iDEN™ | TDMA (22and 11 Hz) || 0 |
| JSTD-007 |  GSM(217Hz) || -5 |

Table 4-2

Articulation Weighting Factors
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5. SYSTEM SPECIFICATIONS

ER3DV6 E-Field Probe Description

Construction: One dipole parallel, two dipoles normal to probe axis
Built-in shielding against static charges
Calibration: In air from 100 MHz to 3.0 GHz
(absolute accuracy +6.0%, k=2)
Frequency: 100 MHz to > 6 GHz;
Linearity: £ 0.2 dB (100 MHz to 3 GHz)
Directivity 1+ 0.2 dB in air (rotation around probe axis) .I.Fi re 5-1
+ 0.4 dB in air (rotation normal to probe axis) E-fi IdgF
Dynamic Range 2 V/m to > 1000 V/m e Prgi‘zSpace

(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 at 1 GHz 3
(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/ES3D/EX3D

(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;

whereby

Er

U7
Normy
ConvF:
DCP
CF:

£ /\ ui+ ? - CF)(DCP)
/ Norm; «ConvF

electric field in Vim

voltage of channel i at the connector in uV
sensitivity of channel i in uV/(Vim)?
enhancement factor in liquid (ConvF=1 for Air)
diode compression point in uV

signal crest factor (peak power/average power)

Conditions of Calibration

Eelas for Offset

Iemsureasot

(05 Thie ed ool
10Ka K¥ Tham: Vebed

— » -

I T s

— i

1 o ' y
e |~ Ditferencial Arplifier

Please note:

100 B
100 B

!

*  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)

PO

!
t
|

B & - 8 &
|

o

H

Frequancy response [normalized)

or

06— | —————

o5 | ‘ - L
o 500 000 1500 2000 2600 3000
1]MHz]

—y —e—TEM —a-Rzz
— ——TEM  —m-R22

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 {normalizad)

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

T T L—{ -

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).

i

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.

Iy =
| (A
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:

. . . [
V,=U,+U2. S
dep;
with V] = compensated signal of channel i 1=x v &)
U = mput signal of channel 1 (1i==x v &)
cf = crest factor of exciting field (DASY parameter)
dep; = diode compression point (DASY parameter)
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From the compensated input signals the primary field data for each channel ean be evaluated:

with 1}
Norm;

Convl”
E?:'_-Ii

f
E;
H;

E — fieldprobes : E

H — fieldprobes :

_
! 11." Norm; - ConuF

f

compensated signal of channel i ii=
sensor sensitivity of channel 1 1=

Fﬂn."',-'*li"'Nr"';'fIn:lﬂ 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

H = JV a0 + ai f 4 anf?
i = b

W Zj
R Zj

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

Ei: = ‘l,.' E; + Eg + E:‘,‘

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

. > ] Rescan for E or H-Field,
Identify exclusion area and
: . 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 7'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: AEZSCP-3800 HAC (RF EMISSIONS) TEST REPORT SANYO .
Quality Manager
HAC Filename: Test Dates: EUT Type:
. Page 13 of 70
0801290121.AEZ Feb 5 - 6, 2008 Cellular/PCS CDMA Phone with Bluetooth

© 2008 PCTEST Engineering Laboratory, Inc. REV 6.3
01/10/08



Test Setup

ScmxSem

TtEst r— i
Reference . _—
Plane
\Cenm Line h{e:mr{
Plane
. Figure 6-2
Figure 6-1 HAC Phantom

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

Photographs for actual WD scan grid overlay)

RF Emissions Test Procedure:

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

1.

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

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

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

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

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

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

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

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

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

. System Check Parameters

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

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

*  The test fixture must meet the 2 wavelength separation criterion

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

E-field probe
Housing

Manufactures
Probe Calibration
1cm

Reference point l
Top surface of dipole

Dipole
arm Center of dipole

Figure 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.

Sond - Directional Coupler /' Sgd Directioral Coupler
Generator wTpitier Arrplifier
Generator \

Power Meter

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

Setup for Desired Output Power to Dipole Setup to Dipole

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

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

e / _r_:_:_a_h\
" i _-."Illr \.\
Figure 7-4 . . Figure 7-5
2-D Raw Data from scan along dipole axis 2-D Interpolated points from scan along dipole axis

B 0]
Sl kg X

H (.2 00) Interpolated H (wy.z60)
3 Skt A i

L2 ! ! ! | 1 M
+ | ! ! | 1 -

M | | | | 1 4 ot

ofte 0002 o0 a0 0doe Ao 8 ofs enm 0ot 0oz 0oGs 0o ofos GO DM 06 oG oW odx

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 20.0 175.6 167.3 5.0%
1880 20.0 134.1 134.6 -0.4%
Frequency Input H-field Ta_rget %
(MHz) Power Result Field Deviation
(dBm) (A/m) (A/m)
835 20.0 0.481 0.454 5.8%
1880 20.0 0.448 0.451 -0.6%
Electric: Field Magnetic Field

Proke Probe

1 cm to top edge of
+ dipole element

Dipole
RF L RF Armplif Dual Directional Coupl
Signal Generatar mplifier —‘ ual Directional Coupler
RF
Pawer Meter
Figure 7-8
System Check Setup
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8. MODULATION FACTOR

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

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

This was done using the following procedure:

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

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

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

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

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

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

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

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

Peak = 20 - log (Raw - PMF)

This method correlates well with the modulation using the DUT in the alternative substitution method. See
below for correlation of signal:
Aghent

Freg/Channal
rig Fron

Freq Oifset

Freg Offset]
iz || obemRasd Hal

f : ; S p— VB waep & ms (401 prs)
Chanael Power Power Spectral Density flon i} Channel Power Power Spectral Density "Smal Tr“\:_ﬁ

2337 d3m /20000 Mz ~3384 dBn/Hz e Type 24.00 dEn /2.0000 Mz -3901 dBn/iz [
[ i Log €
Figure 8-1 Figure 8-2
Slgnal Generator Modulated S|gna| Wireless Device Modulated Signal
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Modulation Factors:

: : E-Field H-Field
f(MHz) | Protocol E(\';'me';' ":Z';';' Modulation | Modulation
Factor Factor
835 AM 219.20 0.6684 1.426 1.267
835 CDMA* 334.10 1.0460 0.936 0.810
835 cw 312.60 0.8471
1880 AM 136.90 0.5584 1.449 1.222
1880 CDMA* 199.60 1.0190 0.993 0.670
1880 cw 198.30 0.6825
: E-Field
f(MHz) | Protocol E-Field |y dulation
(Vim)
Factor
1880 |comA/so3|  58.30 2.755
1880 cW 160.60

Figure 8-3
Modulation Factors

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

CW and Modulated Signal Zero-Span plots:
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9. FCC 3G MEASUREMENTS

Sample pre-testing of the various modes were performed at the worst case probe location as part of
subset testing justification. See below for measured conducted power for applicable device modes:

Handset Capabilities™:

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

Base Station Simulator

Figure 9-1
Power Measurement Setup

Il. Worst-Case Probe Location Measurements

-«—RF Connector——»|

Wireless
Device

Below are RC/SO mode investigation results of the device at the worst-case (maximum) field point
location. The worst-case RC/SO was used for HAC testing.

Table 9-1
Handset 3G mode variation on RF Emissions
Conducted . . _ FCC
Mode | Channel | Backlight | RC/SO |ScanCenter| Battery | PoweratBs | JiMeAvg. | PeakField | FCCLimit |\, ooy | ResuLT
Field (Vim) | (dBV/m) | (dBVIm)
(dBm) (dB)
PCS 1175 off SO3/RC1 | Acoustic | Standard 18.45 18.45 34.1 41.0 M4
PCS 1175 off SO3/RC3 | Acoustic | Standard 45.24 45.24 33.1 41.0 M4
PCS 1175 off SO3/RC4 | Acoustic | Standard 45.15 45.15 33.0 41.0 M4
PCS 1175 off | SO55/RC3| Acoustic | Standard 45.70 45.70 33.1 41.0 M4
PCS 1175 off | SO55/RC1| Acoustic | Standard 45.52 45.52 33.1 41.0 M4
PCS 1175 off S02/RC1 | Acoustic | Standard 45.26 45.26 33.1 41.0 M4
PCS 1175 off S02/RC3 | Acoustic | Standard 45.35 45.35 33.1 41.0 M4
PCS 1175 on SO9/RC2 | Acoustic | Standard 45.72 45.72 33.1 41.0 M4
PCS 1175 off SO9/RC5 | Acoustic | Standard 45.38 45.38 33.1 41.0 M4
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VERALL MEASUREMENT SUMMARY

AEZSCP-3800

SCP-3800 (Ver.ll)

806BEDF6

. E-FIELD EMISSIONS:

Table 10-1
HAC Data Summary for E-field
Conducted . . A FCC Excl
Mode | Channel | Backlight | RC/SO |Scan Center| Battery | PoweratBs | 1imeAvg. | PeakField FCCLimit | pen | RESULT |Blocks per
Field (V/m) | (dBV/m) (dBV/m)
(dBm) (dB) 4.4
E-field Emissions
CDMA 1013 off SO9/RC2 | Acoustic | Standard 25.56 78.13 37.3 51.0 M4 none
CDMA 384 off SO9/RC2 | Acoustic | Standard 25.26 78.20 37.3 51.0 M4 none
CDMA 777 off SO9/RC2 | Acoustic | Standard 25.42 79.45 374 51.0 M4 none
PCS 25 off SO9/RC2 | Acoustic | Standard 24.18 44.13 32.8 41.0 M4 none
PCS 600 off SO9/RC2 | Acoustic | Standard 24.19 45.26 331 41.0 M4 none
PCS 1175 off SO9/RC2 | Acoustic | Standard 23.93 46.83 33.4 41.0 M4 none
PCS 1175 off SO9/RC2 T-coil Standard 23.93 45.55 33.1 41.0 M4 none
Br-—
HE.
Figure 10-1
Sample E-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)
Note: Worst-case measurement evaluated for worst-case 1/8 rate gating condition in RC1/SO3; Mute=Yes
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AEZSCP-3800
SCP-3800 (Ver.ll)
806BEDF6

Il. H-FIELD EMISSIONS:

Table 10-2
HAC Data Summary for H-field
Conducted ) . . FCC Excl
Mode | Channel | Backlight | RC/SO |ScanCenter| Battery | PoweratBS ;'::(:‘I’r?“) P(‘:;:As:')d F(gg:;r':)" MARGIN | RESULT |[Blocks per
(dBm) (dB) 44
H-field Emissions
CDMA 1013 off SO9/RC2 | Acoustic | Standard 25.56 0.1206 -20.2 0.6 M4 none
CDMA 384 off SO9/RC2 | Acoustic | Standard 25.26 0.1183 -20.4 0.6 M4 none
CDMA 777 off SO9/RC2 | Acoustic | Standard 25.42 0.1413 -18.8 0.6 M4 none
PCS 25 off SO9/RC2 | Acoustic | Standard 24.18 0.1379 -20.7 -9.4 M4 none
PCS 600 off SO9/RC2 | Acoustic | Standard 24.19 0.1376 -20.7 -9.4 M4 none
PCS 1175 off SO9/RC2 | Acoustic | Standard 23.93 0.1387 -20.6 -9.4 M4 none
Figure 10-2
Sample H-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)
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AEZSCP-3800
SCP-3800 (Ver.ll)
806BEDF6

lll. Worst-case Configuration Evaluation

Table 10-3
Peak Reading 360° Probe Rotation at Azimuth axis
Conducted . . . FCC
Mode | Channel | Backlight | RC/SO |ScanCenter| Battery | Power atBS :.'"I': C}’g' Pzaé‘vs'e'd Ff,‘;&,"“" MARGIN | RESULT
(dBm) ield (V/im) | ( 'm) ( 'm) (dB)
Probe Rotation at Worst-case
pcs | 1175 |  off | SO9/RC2 | Acoustic | Standard |  23.93 4557 33.1 41.0 M4
E(roll)
433 V/im= 0.54 dB;
140
120
100
£ 80 i
> L
60
;0—0—+_4_ Sa—— | 4
i S 4_.__4,__4~—4—_‘"_"_4
40 R A — o, S
20
0 B L1 1 | I I | I | I I I I |
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 E4407B ESA Spectrum Analyzer 4/29/2007 Annual 4/28/2008 US39210313
Agilent N4010A Wireless Connectivity Test Set 6/11/2007 Annual 6/10/2008 GB46170464
Agilent E5515C Wireless Communications Test Set 8/31/2007 Biennial 8/30/2009 GB41450275
Agilent E5515C Wireless Communications Test Set 10/6/2006 Biennial 10/5/2008 GB43193972
Agilent 8648D (9kHz-4GHz) Signal Generator 10/11/2007 | Biennial | 10/10/2009 | 3613A00315
Agilent E5515C Wireless Communications Test Set 6/8/2007 Biennial 6/7/2009 GB46310798
Rohde & Schwarz NRVS Power Meter 7/3/2007 Biennial 7/2/2009 835360/079
Rohde & Schwarz NRV-Z53 Power Sensor 7/3/2007 Biennial 7/2/2009 846076/007
Rohde & Schwarz CMU200 Base Station Simulator 12/6/2007 Annual 12/5/2008 107826
Rohde & Schwarz CMU200 Base Station Simulator 9/7/2007 Annual 9/6/2008 833855/010
Rohde & Schwarz CMU200 Base Station Simulator 5/24/2007 Annual 5/23/2008 836371/079
SPEAG CD835V3 Freespace 835 MHz Dipole 1/16/2007 Biennial 1/15/2009 1003
SPEAG CD1880V3 Freespace 1880 MHz Dipole 1/16/2007 | Biennial 1/15/2009 1002
SPEAG DAE4 5/25/2007 Annual 5/24/2008 704
SPEAG CD835V3 Freespace 835 MHz Dipole 7/17/2006 Biennial 7/16/2008 1082
SPEAG CD1880V3 Freespace 1880 MHz Dipole 7/18/2006 | Biennial | 7/17/2008 1064
SPEAG CD2450V3 Freespace 2450 MHz Dipole 7/18/2006 | Biennial | 7/17/2008 1062
SPEAG H3DV6 Freespace H-field Probe 7/19/2007 Annual 7/18/2008 6207
SPEAG ER3DV6 Freespace E-field Probe 11/20/2007 | Annual 11/19/2008 2335
SPEAG DAE4 8/29/2007 Annual 8/28/2008 665
SPEAG H3DV6 Freespace H-field Probe 11/20/2007 | Annual 11/19/2008 6170
SPEAG ER3DV6 Freespace E-field Probe 7/19/2007 Annual 7/18/2008 2353
SPEAG DAE3 11/13/2007 | Annual | 11/12/2008 455
Rohde & Schwarz NRVD Dual Channel Power Meter 12/11/2006 | Biennial | 12/10/2008 101695
Rohde & Schwarz NRV-Z33 Peak Power Sensor (1mW-20W) 11/28/2006 | Biennial | 11/27/2008 100004
Rohde & Schwarz NRV-Z32 Peak Power Sensor (100uW-2W) 12/21/2006 | Biennial | 12/20/2008 100155
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 E)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 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 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 D

A

See following Attached Pages for Test Data.
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Date: 17282008

7\ BETEST

PCTEST Hearing-Aid Compatibility Facility

DUT: CD3835V3 - SN1082
Type: COE35W3
Serial: 1082

Communication System: CW: Frequency: 835 MHz;
Measurement Standard : DASYS (High Precizion Assessment)

DASYS Carfiguration ;

Probe: ERIDWE - SMMI39: Calibrated: 112002007
Senzor-Surface : Dmm (Fix Surface)

Electronics: DAEY SebRT: Calibrated: 8292007
Phartom: HAZ; Type: S0 HAC POT BA;
Measurement S DASYS, WA F Build 53;

B35MHz, 100mW,/20dBm/Hearing Aid Compatbility Test (41x351x1}):

M easurement drid: di=5mim, dy=amim
Frobe Modulation Factor=1.00
Reference Yalue= 888 %im; Power Dritt = -0.003 dB
Averaged value of Total (nterpolated) = 17 5.6 %/m

UB
0,000
i
.
1
454
-6.96
i W=
-5.24 .
11k
0dBE=182%m
& 205 PCTEST
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7\ BETEST

PCTEST Hearing-Aid Compatibility Facility

DUT: CD1880VW3 - SN1064
Tywpe: COT880W3
Serial: 1064

Measurement Standard : DASY (High Precizion Assessment)

DASYA Carfiguration ;

Probe: ERIDVG - SMEI3S: Calibrated: 112002007
Senzor-Surface : Dmm (Fix Surface)

Electronice: DAE] SnbbT; Calbrated: 3292007
Phartor: HAC; Type: SD HAC POT BA,
Measurement SO0 DASY, WA T Build 53;

Date: 17282008

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

M egasurerment grid: dx=45mim, dy=amim
Probe Modulation Factor=1.00
Reference Walue=151.7 Wim; Power Drift=-0.059 dB
Averagedvalue of Total {nterpolated = 134.1 Vim

0.00a .

4.53
- /

-7

0 dB=136.6¥m

B 00 PCTEST
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Date: 17282008

7\ BETEST

PCTEST Hearing-Aid Compatibility Facility

DUT: CD3835V3 - SN1082
Type: COE35W3
Serial: 1082

mmunication System

em: CWE Frequency:

Measurement Standard : DASY (High Precizion Assessment)

DASYA Carfiguration ;

Probe: HIDWG - SMETTD: Calibrated : 17202007
Senzor-Surface : Dmm (Fix Surface)

Electronice: DAE] SnbbT; Calbrated: 3292007
Phartor: HAC; Type: SD HAC POT BA,
Measurement SO0 DASY, WA T Build 53;

B35MHz, 100mW,/20dBm/Hearing Aid Compatbility Test (41 x381x1):

M egasurerment grid: dx=45mim, dy=amim
Probe Modulation Factor=1.00
Reference Walue= 0477 Afrm; Power Drift=-0.046 dB
M aimurmvalue of Total (nterpolated) = 0.430 Afm

du
(LRNI]

-3.94 '

11
-11.4

-14.4

0dB=0.480AMm

B 00 PCTEST
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7\ BETEST

PCTEST Hearing-Aid Compatibility Facility

DUT: CD1880VW3 - SN1064
Tywpe: COT880W3
Serial: 1064

Measurement Standard : DASY (High Precizion Assessment)

DASYA Carfiguration ;

Probe: HIDWG - SMETTD: Calibrated : 17202007
Senzor-Surface : Dmm (Fix Surface)

Electronice: DAE] SnbbT; Calbrated: 3292007
Phartor: HAC; Type: SD HAC POT BA,
Measurement SO0 DASY, WA T Build 53;

Date: 17282008

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

M egasurerment grid: dx=45mim, dy=amim
Probe Modulation Factor=1.00
Reference Walue= 0476 Afrm; Power Drift=-0.002 dB
M aimurmvalue of Total (nterpolated) = 0.448 Afm

2.4 ’

-14.¢

0 dB=0.4485/m

B 00 PCTEST
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A\ PCTEST

BIW G LABUHAT IEF, [T

PCTEST Hearing-Aid Compatibility Facility

DUT: SCP-3800 [Ver.ll]

Type: CellularP CS COMA Phone with Bluetodth and EsDO
Serial SOGBEDFE
Backight off
Dty ke 101

heazurermert Stendard : D ASY4 [High Precision Jzsessment)
[0Sy 4 Corfiguration:

* Probe; ERSDE - 233, Calbraed: 1202007
* Sereor-Surface: | FixSurface)]

# Elecrorics: DOE4 Snias; CHibrated | 529/2007

+ Phatitorn; HAC,; Type: S0 HAC PO EA,

+ hieazuemert SI:DASY 4, W47 Build 35,

High.ch CDMAMH earing Aid Compatibility Test {251:251=1):

heazuremert grid d==2mm  dy=2nm
Maximum vaue of peak Tdal ield = 74 .4 Yin
Probe Moduldion Factor = 0.936
Reference Yalue = 87 5 %im, P ower Drift = -0.127 dB

Hearing Aid Hear-Field Categons M4 [(AWF 0 dB)
Peak E-field in %m

Grid 1 | Grid 2 | Grid 3

Drate: 255052005

653 674 |553
Gricd 4 | Grid 5 | Grid 6
726 744 (598
Gridd T | Grid § | Grid 8
700 ¥12 |578
di
B
-1.H4
=1.54 '
4.060
a
4.47
0dB = 74 4%
B 200 PCTEST
FCC ID: AEZSCP-3800 HAC (RF EMISSIONS) TEST REPORT SANYO Rewfewed by:
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A PEGTEST

Bim LEBUHET IEF_ IMT

PCTEST Hearing-Aid Compatibility Facility

DUT: SCP-3800 [Ver.ll]

Type: CellularPC S COMA Phone with Bluetodth and EvDO
Serial. S0GBEDFE
Backipht off
Dby Cyede: 304

heazurerment Standard : D254 [High Precizion Las=sament]
Do 4 Cordiuration

* Probe: ERGDE - 2355, Calbraed: 11202007
* Sereor-Surface: [Fix Surface]

# Elecrorics: DUE4 SniaS; Cdibrated : &2 007

+ Phantarm: HAC; Type: S00HAC PO BL,

+ hdeazsuement S DASY 4, w47 Build 53;

High.ch/Hearing Aid Compatibility Test (251251:1):

Measuremert grid dx=2mm, dy=2nm
Maximum vaue of peak Taal 1eld = 46.5 Yin
Praobe Modulaion Factor = 0.993
Reference YWalue = 39.6 Yim; P ower Drit = -0.115 dB

Hearing Aid Hear-Field Categon: M4 (AWF O dB)
Peak E-fizld in %im

Grid1 | Grid 2 | Ghd 3
272 | 331 | 330

Grid 4 | Grid 5 | Ghid 6
375 433 | 421

Grid ¥ | Grid § |Grid 9
43.9 465 |42.7

Drate: 20252003

db
.
-1.45
Bt 1]
-1.24
aTre
-FAR
0dB = 45.5%m
& 2 PCTEST
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A PECTEST

BIMG LABOHALT NP, (HT

PCTEST Hearing-Aid Compatibility Facility

DUT: SCP-3800 [Ver.ll]

Tywpe: CellularP TS CDMA P hone with Bluetodth and EvD O
Setial: SOGBEDFG
Backinht off
Dy Qe 101

heasueiment Standard ;D 254 [High Precision Lesessment]
D0EY 4 Cordiguration :

* Prbe:HIDWE- SMETAD; Cdibraed 112002007
* Sereor-Surface: [ FixSutface]

# Elecrorics: DIE4 Sniks; Cdibrated: S2007
+ Phartarn: HAC; Tyee: SOHLZ FO1BL;

+ hikasuement S0 DASY4, w47 Build 35,

High.ch cdmaHearing Aid Compatibility Test (251:251x1):

Messuremernt grict dx=2mm, dy=2mm
Maximum value of peak Total field = 0,114 Adn
Probe Modulaion Factor = 0810
Relrence Walue = 0.065 &fm; Power Drit = 0.157 dB

Hearing Aid Hear-Field Categons M4 (AW O dB)
Peak H-igdin Atn

Gric 1| Grid 2 | Grid 3
0.107 | 0071 | 0.041

Grid 4 | Grid 5 | Grid &
0.111| 0075 0.043

Gricd ¥ | Grid § | Grid 8
0.114 | 0075 0.043

Drate: 262003

dD N
1AL
un
.l '-
-1
am

130
0dB = 011440

& 2 POTEST
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A PECTEST

BIMG LABOHALT NP, (HT

PCTEST Heari;lgﬁid Compatibility Facility
DUT: SCP-3800 [Ver.ll]

Tywpe: CellularP TS CDMA P hone with Bluetodth and EvD O
Setial: SOGBEDFG
Backinht off
Dy Qe 101

heasueiment Standard ;D 254 [High Precision Lesessment]
D0EY 4 Cordiguration :

* Prbe:HIDWE- SMETAD; Cdibraed 112002007
* Sereor-Surface: [ FixSutface]

# Elecrorics: DIE4 Sniks; Cdibrated: S2007
+ Phartarn: HAC; Tyee: SOHLZ FO1BL;

+ hikasuement S0 DASY4, w47 Build 35,

High.ch/Hearing Aid Compatibility Test {251:25121):

Messuremernt grict dx=2mm, dy=2mm
Maximum value of peak Total field = 0.093 A
Probe Modulaion Factor = 0670
Reference value = 0.053 Afm; Power Dritt = -0.040 dB

Hearing Aid Hear-Field Categons M4 (AW O dB)
Peak H-igdin Atn

Gd 1 | Grid 2 | Grid 3
0.052 | 0.052 0043

Grid 4 | Grid 5 | Grid &
0.076 | 0.068 0.050

Ghd ¥ | Grid § |Grd 9
0.093 | 0.074 0.051

Drate: 262003

dD
1AL
=1l
=111
0,00
1,00
100N
0dB = 009345
& 2 POTEST
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14. CALIBRATION CERTIFICATES

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

FCC ID: AEZSCP-3800

HAC (RF EMISSIONS) TEST REPORT

SANYO
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HAC Filename: Test Dates: EUT Type: P 35 0f 70
age 350
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Calibration Laboratory of
Schmid & Partner
Englnearing AG

Feiighaissrad o &3 004 Turichy, Switreriard

SerimSinc by b SeiiaAxtredbalen Sordor (DAT]

S0

P
,~
R

e Swizs Acoreddston Sefvics 14 ans &f Bhe Spnaioliss 10 the BA

Whflalral Agrocmsent for ihe recornilion of cal bration cenificslss

R ey o
N e O sl

el on Fyupman: ased (ASTE aificsl for stralion)

Thia cal W alker Ceriieane cioe et B insosaslily 12 relora! sianaars, whiz ey b physis uaes of wecaroeeels 310
Tho raassersTeres e the LrsiEinen w8 confuosz pabalilty sre ghen on o knimeng pages s e (e of 19 oo Ao

) zallrplans b bezr corouciod i b closwd Isbordion WoiRy: anvrrrent STEacELR (27 + 3G and humidty < Pt

3 A b rerisoli e Enlbdeidknst
Barvics susse d'éhionnags
Sardzio svizarn & bk

E ‘Batis Calibrmion Sendes

Mimiry ElIRETE IC® Sl Do Fod Liatid by, CATINEES bis ) Snlr b Gilbvaton
g rai SHITE e R Zphherd T (METAS. Ma. 217-C0ET0 (RS
eaer peran CEATES YRS T Z08Ni0T (METES. s, F17-0067 ) b2
Power Bsrans ES41EA WYATSA5ET 28 a7 (METAS, Na. 21700600 R

| Pl vsa 3 4 Shenazhor S 5505 et RS0 T (M LG, Mo 207000 5] Ak
Rafervinze 20 03 Aassinr fib: SRIEE 200 TR0 (HETAS. Mz, 21700877 Ferdl
Hifarenca 32 ¢ ) Ataesinr e S8 25 A0 BT (METAR, M SRS Bagp OB
Rafaenca Pebhe LHIS 8 2NIE 2007 BPCAT, Mo, ERZ-2525_ 0l Sel-ay
DEEA | EBags Pl d (R e, DRE4-G51 _apniT) Lt
Hecondary Sondaeos na Gz Chalet il ) Sruhwdula
i gessrwou HP EEAS0 L L P00 Aol [APFAM, b b rbrck Qe 0T )
urmtrk Aaalemer HP STRIC LR Ena 1EOep 39 (SPCAS (p Paubes chats DetOT)

Thibs caitialion e Pk shell net ke mprne.cod seuopl iv ol aiow! milsr el of e

Ciertifzade Mo: ESS-ZX35 Mowl?
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Calibratian Leboratory of

5 Gptwcizatischat KKAlineardlpnrt
Sehirald & Partnor Ferulia silsse o EAlonnegy
C
Englnearing AG Burvizha svlast v dl rsbars
Zevgnoysstras=e 4. B0 Zulgh, Satizariaed 5 Swlsy Culibrulkiy Baryloe
Syt dikz 1 By i S don-edir oo Surdus 1ISEE Arcredivallon He! 505 108
The Swink Accrar melon Sartoe 15 one of Lhe gidesiGn BE M Ma EA
Mudliztoral Bgrasmmed Pt e cheognitian of callbraiion califunbas
ossary:
NOR:Ax y.Z sernsllvity in fres spacs
oDCP divce comgnssion point
Polzrization v ipr wtation around probe axis
Folarization % 4 ratation around an axis that is In the plane norral 1o prokss fxis (ot

messurcment cenler), La., & =008 normal to probe axls
Connestor Angla  information used 'n DASY systarn to align probe sgnsor X 1o the robot
roodinate systern

Callbratlan is Performed Ascarding to the Following Standards:
a) |EEE Std 109-2005, ' IEEE Standarc for callbration of clectromagnetic fleld semeors and
prabes, sxcluding antennas, frem 9 KHz 19 40 SHz", December 201005

Methads Applicd and Interpratation of Parameters:
v MNORME W2 Assessed for E-field potarizaton 3 = 0 for XY sensors and o = 80 for £ senscr
it 900 MHz in TEM-eell; = 1850 MH2 R22 wavequide).

o NORM S Y,z = NORMN,y,v * fequensy,_response (see Fraquancy Response Char).

+  DCEx . DOP ara numancal linserizaton patameaters assessed based on the data of
powar gwael Ino uheasainy requiren). DCP does not depend on frequency.

v Sphterical ispirepy (312 devistion fom isetropy): in @ locally homogeneous field realized
1310 ah Apen waveguids aatup,

»  Sargor OFset The zonsor offser comrespoids to Me offset of vidas! messurarment Senber
from the: probe lip [on probe axis), ho olerancs reguirod.

o  Conrector Angie: The angie is assoezed using e information gaineed by determining the
AORY (110 uncenainiy reguired).

il e ERF23EE Nowd? Page 2019
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ERZ0VE SN:2338 November 20, 2007

Probe ER3DV6

SN:2335

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

Calibrated for DASY Systems

JHcie: ann-cormpaliblz o h DASYZE aysteml)

o art Pz Mol ERZ-Z3H80 Nowsy FEge 3ol

Revi d by:
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ERIDVE BN:2335

Movember 20, 2007

DASY - Parameters of Probe: ER3DV6 SN:2335

Sensifivity in Free Space [p‘nh’{‘uf.ﬁhf] Diode Comprassion”
Maarim 1.684 £ 10,7 % (k=2) OCP X B3
MNarmY 1.67 + 10,1 % {k=2) DRy 83 mv
HeoraZ 192 £10.1 % (k=2}) OCP 7 96 my

Frequency Corrocban

x 0.0

Y 0.0

z a.0
Sensor Offset (Probe Tip o Sensor Canler)

» 2.8 mm

¥ 23 mm

F 28 mm
Connector Angle 295

measuratnent multlplied by tha coverage factor kw2, which far a normal diztrbuticn

correspands b 4 coverage prabability of approxtmately 93%.

A nyma iz Tranzaticr pae el wocarg ol requise

T Lot e sHEPERE Mol T

Faga 4 of &
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ERIDOVE SH:2335

Movember 20, 2007

Frequency Response of E-Field
(TEM-Cell:tfl 110 EXX, Waveguide R22)

Frequency respon=se [mornalized]
= .
=]

=
o

S S,
; H
[

LS D

i
|
- i
. |._ -
1
SN 1003 1302
f [MHz]
iy —a—TEM
e —+— TEM

[ R,

FIHIM RN Al

-"—B—- u R.EE
&Rz

Unoertainty of Froguancy Response of E-fleld: 8.2'% (k=2)

carly zale Mol L 420305 sl

Py

San

FCC ID: AEZSCP-3800

HAC (RF EMISSIONS) TEST REPORT
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ER3IOVE SN:2335 November 20, 2007

Receiving Pattern (), 3 = 0°

—— —_— CETPEEIT

£= 800 MHz, TEM ifi110EXX ; f=2500 MHz, WG R22

—

Receiving Pattern (¢), $ = 90°

f = G600 MHz, TEM i1 10EXX

- .

Cerificate Ma: ES3-2335_Mowly Fage & o 8
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ERIDVE SN:2335

Ermor [48]

a6 -
S8 -
-1

Errar {dB]

h
&

1.4

[ !

1.0 e

n.z

<

1.n
.7

A

0.4
0.2

N

-

-1 -

Moveamber 20, 2007

Receiving Pattern (¢), 5 = 0°

=50 FHZ
= 2 MHz

Uncertainty of &x 8l [sotropy Assessment: & 535 F=2]

Receiving Pattern (¢), $ = 90°

1A Z.:
“RE L

g

P

S e

—8 110 FH.
| ge 300 T2
; |-—l—1a|:|:|r.1Hz
" | 2400 MHz

Uneartalnty of &xlal lsotropy Assessment: £ 0.9% (k=2)

—o— A0 M|

Gz fiaale: M CRE-535S Howlys Paga7 o'y
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ER3DWVE SN:2335

Sermsor Waltage [|¥]

Ervor [58]

Hovember 20, 2007

Dynamic Range f{E-field)
{Weveguide R22, = 1800 MHZ)

e i ——— .-. Lol E

=
!I'I'I
1=
P 3
=
7

Unger{alniy of Linearlty dssessment: * 067 (k=2}

Gartif 2372 Mo ER3-3555 Mawl? 1%aga dofd
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ER3IDVE SN:Z335 Mowvember 20, 2007

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

Error [¢E]

O -0 20 B E-(A0 D2400.60 BOE0-D.0C  WOE-10]

| E-100--0A1 E-0A0=0ED E-0E-0dl  E-0 40004 - 1120400, [

e STEDRSDT L Y TEr ST —

Uncertainty of Spherical laotropy Assessmant: © 2.6% (k=3)

Cerlificate Mo; FR3-2335_MoelT Fape tof B
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Calibration Laboratory of SV,
Schmid & Partner =
Engineering AG

LS
e
Zeughausstrasse 43, 0004 Zurich, Switzerland '-5».-1'.?.'.\.*’

Acceedited by the Swiss Accreditalion Sendce (BAS)
The Swiss Accrodilation Service is one of the signatories to the EA
Multilateral Agreamant for the recognition of calibration certificates

Caibration procodurs{s)

This calisration curlificste docuaments the Tracesbilty o national standards, which realize the physical units of measuremenss (S1).
The messurements and e uncertainties with confidence probability are given an tha fellowing aages and are part of the cartileate.

All cailbrations have besn concucted inths dossd y fclity: anwi il bemp 22 £ 3)°C and hurnidity « T0%.

Calibration Equipment used (M&TE crifical for calibration)

Primary Stancards e Cal Dats (Caibrated by, Genlficate No.)  Seheduled Calibratun -

Powor meter E44158 G341293874 29-Mar-0T (METAS, No. 217-00E70) Mar-08

Paowiar sensar F44124 YA 1405277 26-Mar-0T (METAS. No, 217-00€70) Mar-08

Perwer sensor C44124, Y4 140808F 20 Mar 0T (METAS, No, 217-00ET0) Mar.08

Rafgrance 3 08 Atierwator SMN: 55054 (3) B-fug-C7 (METAS, Mo, 217-D0719) Aug-08

Referance 20 dB Atlenualor SM: 35086 (20b) 26-Mar-0T (METAS. No. 217-00€71) Mar-08

Raferance A0 dR Attenystnr M- 55120 (30k) B-f0ig-C7 (METAS, No. 217-D0720) ALg-DE

Refersmec 2robo HIDWVE SM: 5182 2:0ct:07 (SPEAG, No. F3-6182_OctOT) Oct.C8

DAE4 SN: 554 20-Apr-0T (SPEAG, No. DAE4-654_aAprdT) Apr-08

Secnndary Standards I # MBREM] Schaduled Check

RF generator HP 06460 Lg3e4 2001700 A-Aug-E9 (BPEAG, in house chook Ot 07) In house check: Oct-0B

Nabwork Analyzar HF 97 53E US3TaR0Eas 18-0c8-01 [SPEAG, In nouse check Oct-0T) In housa check: 008
Funclion

Galibiated by:

Approved By

This caliration carificate shall not be meproduced sacepl in Tl withou willlen spgroval of the laboratery.

Certificate Not H3-5170_Nowl7

Page 10f 8
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Calibration Laboratory of

s Schwsizerlscher Kalbravdisingt

Schmid & Partner c Service suisse d'Halennage

Engineen‘ng AL Servizio svlzrera dl taratura
Zeupghausstrasse 42, 8104 Zurlch, Swlizerland s Bwiss Gafbration Service
Aggredited by tha Swist Accradiletion Servise (SA5) Accroditation MNo.: SCS 108
The Swiss Accreditation Survice |5 ohe of the slgratories to the EA
Multliateral Agreement for the recoyitition of calibration certiflcates
Glossary:
NCORMs,y,z sengitivity in free space
LCP diode compression poing
Polarization ¢ o rotation around probe axis
Polarization & & rotation around an axis that is in the plane normal to probe axis (at

measurement center}, ke., & = 0 is normal to probe axis

Connector Angle  information used in DASY system to align probe sensor X {0 the robot

coordinate systam

Calibration is Performed According to the Following Standards:
a) IEEE Std 1308-2005, © IEEE Standard for calibration of electromagnetic field sensors and

probes, excluding antennas, from 9 kHz 10 40 GHZ", LDecermber 2005,

Methads Applied and Interpratation of Parameters:

X Y.Z_alata2: Assessed for E-field polarization & = 80 for XY sensors and 8= 0 for £
sensor {f < 800 MHz in TEM-cell; T > 1800 MHz: R2Z waveguide).

X Y. Z(7_alata2=XY.Z_atlalaZ* frequency response {see Frequancy Response Chan).

DCPx,y,z: DCP are numerical linearization parameters assessad based on the data of
powsr sweep (no uncertainty required). DCP does not depend on frequancy.

Spherical isotropy (30 deviation from isotropy): in a locally homogeneous fieid realized
using an open waveguide sstup.

Sensor Cffsef: The sensor offset corresponds to the offset of virtual measurement center
from the probe fip (on probe axis). No tolerance regquired,

Connector Angle: The angle is assessed using the information gained by determining the
X_&afatal ino uncertairty required).

Cartficate Mo: H3-B170_MNewOr

Page 2 of &
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H3DVE SN:6170

November 20, 2007

Probe H3DVG6

SN:6170

Manufactured: May 19, 2005
Last calibrated: Qctober 13, 2006
Recalibrated: November 2@, 2007

Calibrated for DASY Systems

(Ncte: non-compatibls with DASY2 system!)
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H3DV6 SN:6170

November 20, 2007

DASY - Parameters of Probe: H3DVE SN:6170

Sensitivity in Free Space [A/m / N(uV)]

X
A4
z

alb

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

Diode Compression’

DCP X
DCP Y
DCP Z

35 mvy
85 mv
86 My

Sensor Offset

X
Y
Z

Connector Angle

at az

1205E-4  1.60BE-6 5.1 % (k=2)
5696E-6 -2.557E-5 + 5.1 % (k=2)
-6.79BE-5  2.893E-5 + 5.1 % {k=2)

(Prabe Tip to Sensor Center)

3.0 mm
3.0 mm
3.0 mm

-358 ©

The reported uncertainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a narmal distribution
corresponds to a coverage probability of approximately 93%.

T ALmericat i xalion paraneter LINGRMaInT, not regaivar
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H3DV6 SN:6170 November 20, 2007

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

iy
a

=
o

i

!

1

i

,

!

i

Frequency response (normalized)
5

0.8 o ] S
; i
i .
.
08 ; R S k]
a a00 100 1500 2000 230 3003
t{nHz]
HE —&— TEM —E—R22
: EM R HZ
Uncertainly of Frequency Response of E-field: £ 6.3% (k=2)
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H30V6 SN:6170 November 201, 2007

Receiving Pattern (¢), 9 = 90°

f = 300 MHz, TEM Ifi110EXX

| —_— =y e =gl |
| |

Receiving Pattern (4), 3 = 0°

f= 2500 MHz, WG R22
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H3DVE SN:6170

Receiving Pattern {¢), 3 = 90°

—o— 300 MHz

o g 800 MHz
=2 | e 750 MHz
& L e 1000 Mz
—r— 2500 Mz
0 80 120 180 240 0 360
1

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

Receiving Pattern (¢), 3 = 0°

Error [dB]

Uncertalnty of Axlal Isotropy Assessment: £ 0.5% (k=2}

Cartificats Mo: H3-B170_Nowl¥ Fage 7 of 8

| —o— 300 1H |

|8~ 600 MHz
—0— 750 MHz
el 1300 MHz
s 2500 MHz

November 20, 2007
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H3IDVE SN:6170

Sensor Voltage [uvl

Error [dB]

1.E+IG

f.EH -

fE+D3

£ E+02

1.E+D1

November 20, 2007

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

H f/m] at 1800 KHz

- W0 Tar ——7

i
i &M 01 0.1 1
: H [A/m] at 1800 MHz
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Calibration Laboratory of g*‘?@’% g Schweizerischer Kallbrierdlanst
Schmid & Partner ﬁi G Sorvice sulsse détalonnage
Engineering AG i Servizlo svizero di taratura
Zoughausstrasse 43, 1004 Zurich, Switzariand N S swiss Calibration Service
el
Aceradted by the Swiss Federal Offica of Metrology and Accrediation Accreditation No.: SCS 108

The Swiss Accrediiation Service is one of the signatories to the EA
Muliflateral Agreament for the racognition of calibration cartlficates

Chant PC Test

Centificats No: CDB35V3-1082_Jul06

CALIBRATION CERTIFICATE

Object

Caliratian procedusa(s)

Calibration date:

CDA35V3 - SN: 1082

QA CAL-20.vd

Calibration procedurs for dipoles in air
July 17, 2006
Concition of the caibrated item |0 Tolerance

Thils calibration cestificate documents tha traceatilily 1o ralional standerds, which realize tha physical units of measurements (SI).
All calibrations have been canducted in the ciosed laboralory faciity: avdronment femperature (22 + 37°C and humidty = T0%.

Cailbration Equipmant used {(MATE crilical for calibrasion]

Primary Standards o# Cal Date (Calibratad by, Cerlifisate Mo Schmduled Calibealion

Brwer mater EPM-9424 GRITAAOTOS O4-De1-08 (METAS, Mo, 251-00516) Dct-06

Powar sensor HP 84814 LS3T2627Ta) 4-Oel-05 (METAS, No. 251-00516) Oci06

Fafarance 20 g8 Atterustor SH: 5085 {20g) 11-mug-05 (METAS, Mo 281-00458) Aug-06

Rafarance 10 dB Attansatar SN 50T 2 (700} 11-Aug-05 (METAS, Mo 251-00458) Aug-06

DAE4 SM: BB 1-Mar-06 (SPEAG, No. DAEA-G60_Mar(i) Cafibratian, Mer-0T

Probe ERADVE SN 2038 20-Dac-05 (SPEAG, No, ER3-2336_Decl}) Calbrafon, Dec-06

Probe HAOWE BN G06S 20-Dec-05 {SPFEAG, No, HE-GIE5-Dacls) Calibration, Dec-06

Secandary Standands [} Check Dabe (in hause) Scheduad Check

Power matar EPM-44108 GE43310TH8 12-Aug-03 [SPEAG, In housa chock Oci-05) In housa check: Oct-06

Power sansce HP 84814 WY41093312 10-Aug-03 (SPEAG, in house chedk Coi-05) In hause chack: Oct-07

Pownr sensor HP 84814, MY 41033315 10-8ug-03 (SPEAG, in house cheok Oci-05) In bowse chack: Oct-08

Metwork Analyzer HP 8T53E US3Tasasas 1E-0cl-01 (SPEAG, In house check Nav-05) In house chack: Mowv-06

RF generator RAS SMTOE Sh: 100005 2E-Jul-04 [SPEAG, in house chieck Mev-05) In house chack: Mow-O7
Mama Functicn Signafture

Calbratad by Wik Ml Labaralary Technician h l*’{@/.'l.

Approwad Dy Fin Bamholl

This calibration cestficate shal not be reproduced excapt in full without witien approval of the laborstory.

Techrical Directar ;7-_—/;}—;12(‘/{(//{

lesued: July 18, 2008
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The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

References

[1] ANSI-PC63.19-2001 (Draft 3.x, 2005)
American National Standard for Methods of Measurement of Compatibility between Wireless Communications
Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:
e Coordinate System: y-axis is in the direction of the dipole arms. z-axis is from the basis of the antenna
(mounted on the table) towards its feed point between the two dipole arms. x-axis is normal to the other axes.
In coincidence with standard [1], the measurement planes (probe sensor center) are selected to be at a
distance of 10 mm above the top edge of the dipole arms.

e Measurement Conditions: Further details are available from the hardcopies at the end of the certificate. All
figures stated in the certificate are valid at the frequency indicated. The forward power to the dipole connector
is set with a calibrated power meter connected and monitored with an auxiliary power meter connected to a
directional coupler. While the dipole under test is connected, the forward power is adjusted to the same level.

e Antenna Positioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole positioner
with the arms horizontal and the feeding cable coming from the floor. The measurements are performed in a
shielded room with absorbers around the setup to reduce the reflections.

It is verified before the mounting of the dipole under the Test Arch phantom, that its arms are perfectly in a line.
It is installed on the HAC dipole positioner with its arms parallel below the dielectric reference wire and able to
move elastically in vertical direction without changing its relative position to the top center of the Test Arch
phantom. The vertical distance to the probe is adjusted after dipole mounting with a DASY4 Surface Check job.
Before the measurement, the distance between phantom surface and probe tip is verified. The proper
measurement distance is selected by choosing the matching section of the HAC Test Arch phantom with the
proper device reference point (upper surface of the dipole) and the matching grid reference point (tip of the
probe) considering the probe sensor offset. The vertical distance to the probe is essential for the accuracy.

e Feed Point Impedance and Return Loss: These parameters are measured using a HP 8753E Vector Network
Analyzer. The impedance is specified at the SMA connector of the dipole. The influence of reflections was
eliminating by applying the averaging function while moving the dipole in the air, at least 70cm away from any
obstacles.

o E-field distribution: E field is measured in the x-y-plane with an isotropic ER3D-field probe with 100 mW
forward power to the antenna feed point. In accordance with [1], the scan area is 20mm wide, its length
exceeds the dipole arm length (180 or 90mm). The sensor center is 10 mm (in z) above the top of the dipole
arms. Two 3D maxima are available near the end of the dipole arms. Assuming the dipole arms are perfectly in
one line, the average of these two maxima (in subgrid 2 and subgrid 8) is determined to compensate for any
non-parallelity to the measurement plane as well as the sensor displacement. The E-field value stated as
calibration value represents the maximum of the interpolated 3D-E-field, 10mm above the dipole surface.

e H-field distribution: H-field is measured with an isotropic H-field probe with 100mW forward power to the
antenna feed point, in the x-y-plane. The scan area and sensor distance is equivalent to the E-field scan. The
maximum of the field is available at the center (subgrid 5) above the feed point. The H-field value stated as
calibration value represents the maximum of the interpolated H-field, 10mm above the dipole surface at the
feed point.
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1 Measurement Conditions

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

DASY Version DASY4 V4.7 B44

DASY PP Version SEMCAD V1.8 B171
Phantom HAC Test Arch SD HAC P01 BA, #1002
gLsri‘:?;ce Dipole Top - Probe 10 mm

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

Frequency 835 MHz + 1 MHz
Forward power at dipole 20.0 dBm = 100mW
connector
Input power drift <0.05dB
2 Maximum Field values
H-field 10 mm above dipole surface condition interpolated maximum

Maximum measured

100 mW forward power

0.454 A/m

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

E-field 10 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW forward power 172.3 Vim
Maximum measured above low end 100 mW forward power 162.3 V/im
Averaged maximum above arm 100 mW forward power 167.3 Vim
Uncertainty for E-field measurement: 12.8% (k=2)
3 Appendix
3.1 Antenna Parameters
Frequency Return Loss Impedance
800 MHz 16.7 dB (43.5-j12.2) Ohm
835 MHz 27.6dB (51.3 +j4.0) Ohm
900 MHz 16.1 dB (57.4-j15.4) Ohm
950 MHz 21.1dB (44.3 +i6.0) Ohm
960 MHz 18.0dB (49.0 +j12.6 ) Ohm

3.2 Antenna Design and Handling

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

enhanced bandwidth.

The dipole is built of standard semirigid coaxial cable. The internal matching line is open ended. The antenna is
therefore open for DC signals.
Do not apply force to dipole arms, as they are liable to bend. The soldered connections near the feedpoint may be

damaged. After excessive mechanical stress or overheating, check the impedance characteristics to ensure that the

internal matching network is not affected.

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint can be measured.
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart

17 Jul 28EE 1BI@Fi28

CHL 544 LOA 5 dBSREF -19 & ) N-77.581 9B BIS.000 B MMz
K
- T - CHA Harkars
1 1 — | — 1-16,667 03
FAR.GDR MH2
Cor 3 s ! 4 1 | ."l
\\l I P-16.85 4B
- ~ S, ABE fHr
Y aa
T T 1 | Ty 471,142 dB
'|Il£‘;' i | SREAB HHz
?;H | =-17.972 4B
| 1 1 ¥ 1 50, G0a HHz
EHE 514 4 U F8 20912750 AB3IF2a TERLZ pH 235008 B@A HHz
Dl CHZ Narkors
ir 43,548 0
-12.227 &
o S0R.Pe8 HHz
=
442 3
580,008 HHz
444 @t
fug 243
1 958,088 HHz
30 4 f
15834 ¢
SE6.088 MHZ
START 335.088 20@ HHz STOF 1 335.088 0@ HHz
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3.3.2 DASY4 H-field result

Test Laboratory: SPEAG, Zurich, Switzerland
File Mame: H CD#35 1082 060717 dad

DUT: HAC-Dipole 835 MHz: Type: DEISVI; Serial: 1082
Program MName: HAC H Dipole

Communication System: CW; Frequency: 835 MHz; Duty Cyele: 121 g
Medium: Adr Medium parameters used: o= 0 mho'm, & = 1, p= 1 kg'm
Phantom section: H Dipale Section

DASY4 Configuration:

- Probe: HIDAE - SNa0&S; ; Calibrated: 1 220/2005

- Sensor-Surface; (Fix Surface)

- Electronics: DAES Sni6l; Calibrated: 3712006

- Phantom: HAC Test Arch 4.6; Type: 3D HAC POI BA; Serial: 1(:)2

- Messurement SW: DASY4, V4, T Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Dhate/Time: 7/17/2006 2:56:42 PM

H Seai - Sensor Center 10mm above CDE35 Dipole/Hearing Aid Compatibility Test (41x361x1): Measurement grid:

dx=5mm, dy=Smm

Mk imum valee of peak Total field = 0454 Alm

Probe Modulation Factor = 1,00

Reference Value = 0,482 Adm; Power Daift = -0.014 dB
Hearing Ald Mear-Field Category: M2 (AWF 0 dB)

Penk H-fichd in Afm

Cirnd 1 | Girid 2 | Grid 3
0,372 | 0402 | 0346

Cirwd 4 | Grid 5 | Grid 6
0415 {0454 | 0438

Cirsd 7| Girid & | Gerid 9
0379 (0404 | 0368

0.000

-4.32

-B.64

-13.0

53

216 |

0 dB = 0.4540m
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. Reviewed by:
FCC ID: AEZSCP-3800 \BRCTEST HAC (RF EMISSIONS) TEST REPORT SANYD eviewed by
Quallty Manager
HAC Filename: Test Dates: EUT Type:
. Page 57 of 70
0801290121.AEZ Feb 5 - 6, 2008 Cellular/PCS CDMA Phone with Bluetooth
© 2008 PCTEST Engineering Laboratory, Inc. REV 6.3

01/10/08



3.3.3 DASY4 E-Fleld result
DrteTimme: 771 7/2006 11:50:47 AM

Test Loboratory: SPEAG, Zurich, Switzerland
File Name: E_CD®I5 1082 (60717 dad

DUT: HAC-Dipole 835 MHz; Type: DE3SV3; Serial: 1082
Program Name: HAC E Dipole

Communication System: CW; Freguencey: 835 MHz Dty Cyele: 1:1 ;
Medium: Air Medium parameters uwsed: o= 0 mho'm, &, = 1, p= 1000 kg'm
Phantom section: E Dipole Section

BASY4 Configuration:

- Probe: ERIDVE - SN2336; ConvF( 1, 1, 1); Calibrated: 12/20/20035

- Senzor-Surface: (Fix Surface)

- Electronics: DAES Sni60; Calibrated: 37172006

- Phantom: HAC Test Arch 4.6; Type: 3D HAC PO1 BA; Serial: 1002

- Mensurement SW: DASY4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.5 Build 171

E Scan - Sensor Center 10mm above CDEIS Dipale/Hearing Aid Compatibility Test (41x361x1): Measurement grid:
dx=5mm, dy=Smm

Maxirnum valee of peak Total field = 1723 Viin

Probe Modulation Factor = 1.00

Reference Value = 122.7 V/im; Power Drifl = -0.030 dB

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

Penk E-field in ¥/m

Cirid 1 | Cirid 2 | Gired 3
16eE | 1T | 1650
Cicid 4 | Cirid 5 | Grid &
B4,7 | BRE |H7.9

Girad 7 | Ciricd & | Grid 9
1546 | 1623 | 1604

dB [ —— i
0.000

-2.60 2

5.20

-¥.80

-10.4

_ta_n -1

0 dB = 1723V /m
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Calibration Laboratory of
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Zeughaussirasse 43, BO04 Zurich, Switzerland
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Multllstaral Agreement for the recognition of calibration esrtificates

cient PG Test Certificate No: CD1880V3-1064_Jul0é

CALIBRATION CERTIFICATE

Objact CD1880W3 - SN: 1064

Calibration progedureds) QA CAL-20.vd

Calibration procedure for dipoles in air
Callbration data; July 18, 2006

Condition of he callated ilem  |n Tolerance

Thie calibralion caitificabe documeants the iraceatility to netional standands, which ealize the physical units of measurements (31).
All calibrations have been conducted in the closed abaratory facilty: emdrenment iemperatre (22 & 30 and humidity < T0%.

Calibralion Equipment used (MATE critical for calibration )

Primary Standards oFE Cal Datn {Calbrated by, Cerfificate Ma.) Sehedubed Calibration

Pawnr maler EPR-4434 GEITABOTOA [4-Dcl-05 (METAS, Mo. 251-00516) Oci-08

Power sansar HP 84814 LIS3T292783 D-0cl-05 (METAS, Na. 251-00516) GcH-0B

Rederenca 30 dB Attarustor S 5086 (2090 T=Aug <08 (METAS, No 251-00:188) Au-08

Reference 10 dB Altaruaton SN 04T (107) 11-Aug-05 (METAS, No 251-00458) Aug-08

OAES SM: 880 1-Mar-06 [SFEAG, Mo, DAEA-E60_Marl&) Calibration, Mar-07

Proba ERIDVE SM; 2336 H-Dac-05 (SPEAG, No. ER3-2336_DeclS) Calibration, Dac-DE

Probe HZDVE SM; G068 H)-Dac-08 (SPEAG, Na, H3-E065-Dec5) Calibealion, Dec-06

Sacondary Standards 1D Chack Dale {in house) Schaduled Chack

Power mabsr EPL-44188 GE43310Ta6E 12-Aug-03 (SPEAG, in housa check Ocl-08) In house check: Oct-0d

Power sansar HP 84814 MY41093312 10-Aug-03 (SPEAG, in housa chedk Oct-05) In house chack: Oct-07

Power sansor HF B4814 MY41093315 10-ALg-03 (SPEAG, in housa check Oct-05) In house chack: Oct-06

Matwork Anatyzer HP 8T53E US3T300585 18-0ct-01 (SPEAG, in house check Mov-0E8} In house check: Nav-06

RF genesaior RES SMTOS SM: 100005 26-Jul-04 (SPEAG, In house check MNowv-08F) In house chack: Nav07

Hame Funelion Sagralurg

Cailbrated by Mike Kaili Labarabary Techiician 'i._l b T T
Ny W

Appraved by: Firt Bamhalt Technical Direcior

e S y ’
7 Mzttt —

Issued: July 20, 2006

This calbration cerlificate shall not ba reproduscad excapd in full withoul written approwal of fhe laboralony.
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Accredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

References

1] ANSI-PC63.19-2001 (Draft 3.x, 2005)
American National Standard for Methods of Measurement of Compatibility between Wireless
Communications Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

e Coordinate System: y-axis is in the direction of the dipole arms. z-axis is from the basis of the antenna
(mounted on the table) towards its feed point between the two dipole arms. x-axis is normal to the other
axes. In coincidence with standard [1], the measurement planes (probe sensor center) are selected to
be at a distance of 10 mm above the top edge of the dipole arms.

o Measurement Conditions: Further details are available from the hardcopies at the end of the certificate.
All figures stated in the certificate are valid at the frequency indicated. The forward power to the dipole
connector is set with a calibrated power meter connected and monitored with an auxiliary power meter
connected to a directional coupler. While the dipole under test is connected, the forward power is
adjusted to the same level.

¢ Antenna Positioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
positioner with the arms horizontal and the feeding cable coming from the floor. The measurements are
performed in a shielded room with absorbers around the setup to reduce the reflections.
It is verified before the mounting of the dipole under the Test Arch phantom, that its arms are perfectly
in a line. It is installed on the HAC dipole positioner with its arms parallel below the dielectric reference
wire and able to move elastically in vertical direction without changing its relative position to the top
center of the Test Arch phantom. The vertical distance to the probe is adjusted after dipole mounting
with a DASY4 Surface Check job. Before the measurement, the distance between phantom surface and
probe tip is verified. The proper measurement distance is selected by choosing the matching section of
the HAC Test Arch phantom with the proper device reference point (upper surface of the dipole) and the
matching grid reference point (tip of the probe) considering the probe sensor offset. The vertical
distance to the probe is essential for the accuracy.

e Feed Point Impedance and Return Loss: These parameters are measured using a HP 8753E Vector
Network Analyzer. The impedance is specified at the SMA connector of the dipole. The influence of
reflections was eliminating by applying the averaging function while moving the dipole in the air, at least
70cm away from any obstacles.

o E-field distribution: E field is measured in the x-y-plane with an isotropic ER3D-field probe with 100 mW
forward power to the antenna feed point. In accordance with [1], the scan area is 20mm wide, its length
exceeds the dipole arm length (180 or 90mm). The sensor center is 10 mm (in z) above the top of the
dipole arms. Two 3D maxima are available near the end of the dipole arms. Assuming the dipole arms
are perfectly in one line, the average of these two maxima (in subgrid 2 and subgrid 8) is determined to
compensate for any non-parallelity to the measurement plane as well as the sensor displacement. The
E-field value stated as calibration value represents the maximum of the interpolated 3D-E-field, 10mm
above the dipole surface.

o H-field distribution: H-field is measured with an isotropic H-field probe with 100mW forward power to the
antenna feed point, in the x-y-plane. The scan area and sensor distance is equivalent to the E-field
scan. The maximum of the field is available at the center (subgrid 5) above the feed point. The H-field
value stated as calibration value represents the maximum of the interpolated H-field, 10mm above the
dipole surface at the feed point.
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1 Measurement Conditions

DASY system configuration, as far as not given on

page 1.

DASY Version DASY4 V4.7B44

DASY PP Version SEMCAD V1.8 B171
Phantom HAC Test Arch SD HAC P01 BA, #1002
Distance Dipole Top - Probe Center 10 mm

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

Frequency

1880 MHz £ 1 MHz

Forward power at dipole connector

20.0 dBm =100mW

Input power drift <0.05dB
2 Maximum Field values
H-field 10 mm above dipole surface condition Interpolated maximum

Maximum measured

100 mW forward power

0.451 AlIm

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

E-field 10 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW forward power 137.9 V/im
Maximum measured above low end 100 mW forward power 131.3 Vim
Averaged maximum above arm 100 mW forward power 134.6 Vim

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

3.1 Antenna Parameters

Frequency Return Loss Impedance

1710 MHz 20.4 dB (49.1 +j9.5) Ohm
1880 MHz 22.1dB (50.7 +j7.9) Ohm
1900 MHz 22.5dB (52.6 +j7.2) Ohm
1950 MHz 30.6 dB (53.0-j0.3)Ohm
2000 MHz 20.8 dB (41.8 +j1.7) Ohm

3.2 Antenna Design and Handling

The calibration dipole has a symmetric geometry with a built-in two stub matching network, which leads to the
enhanced bandwidth.

The dipole is built of standard semirigid coaxial cable. The internal matching line is open ended. The antenna is
therefore open for DC signals.

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

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint can be
measured.
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart
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332 DASY4 H-field result

Test Laborniory: SPEAG, Zurich, Switzerland

Drate/Time: TW182006 10:16:29 AM

DUT: HAC Dipole 1880 MHz; Type: CDISB0V3: Serial: 1064

Communication System: CW; Frequency: 1880 MHz; Duly Cycle: 1:1
Pledium: Air
Medium parameters used: o = 0 mho/m, ;= 1;p=1 kg/m"
Phantom section: H Dipole Section
DASY4 Conligeration:

Probe: HIDWV6 - SN6065; Calibrated: 122072005

Sensor-Surface: (Fix Surface)

Electronics: DAES Sn660; Calibrated: 3/1/2006
Phantom: HAC Test Arch 4.6; Type: SD HAC UL BA; Serial: 1002
Measurement SW: DASYH, V4.7 Build 44; Postprocessing 8W: SEMCAD, V1.8 Build 171

H Scan - Sensor Center 10mm above CDISS0VI Dipole/Hearing Ald Compatibility Test (41x181x1):
Measurement grid: dx=5mm, dy=3mm

hdaximum value of peak Total field = 0.451 Afm

Probe Modulation Factor = 1.00
Reference Value = 0476 A/m; Power Drrift = -0.002 4B
Hearing Aid Mear-Field Category: M2 (AWF 0 dB)

Preak H-fizld in Afm

Cirid 1 | Cirid 2 f Ciricl 3
0,389 | 0417 | 0.402

Corid 4 | Grid 5 | Grid &
0,425 | 0451 |0.437

Grid 7 | Grid 8 | Grid 9
0LHT [ 0412 | 0408

B
0.000

-2.30

-6.70

1.6

=145

0dB =0451A/m
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3.3.3 DASY4 E-Field result

Test Laboratory: SPEAG, Zurich, Switzerland

DrateTime: 7182006 113117 AM

DUT: HAC Dipole 1880 MHz; Type: CDISR0V3; Serial: 1064
Communication Sysfem: CW; Freguency: 1380 MHz; Duty Cycle: 1:1

Medium: Air

Medium parameters used; o = 0 mho'm, & = [} p= 10K kg/m’
Phaniom section: E Dipole Section

DASY S Configuration:
& Probe: ER3IDVE - SM2336; ConvF(1, 1, 13; Calibrated: 122002005
*  Sensor-Surface:; (Fix Surface)

=  Electronics: DAE4 Snoal; Calibrated: 3712006

= Phantom: HAC Test Arch 4.6; Tyvpe: 8D HAC P01 BA; Serial: 1002
«  fdeasurement SW: DASYA, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

E Scan - Sensor Center 10mm ahove CD830V3 Dipole/Hearing Ald Compatibility Test (41x181x1):
Measurement grid: de=5mm, dy=5mm

Maximum value of peak Total field = 137.9 ¥/m

Probe Modulation Factor = 1.00
Reference Value = 1323 Vim; Power Drift = 0,013 dB
Hearing Abd Near-Field Category: M2 (AWF 0 dB)

dB
0.000

-1.5%

-4.65

-6.20

-T.75

Penk E-field in Vim

G |
134.7

Girid 2 | Girid 3
1379 | 1311

Girid 4
86,8

Grid 5 | Grid &
a0.4 | 887

Grid 7
1281

Grid & | Grid &
1313 | I17.7

0 dB = 137.9Y/m
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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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