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Test Report No

. HA850905A

1. Statement of Compliance

The Hearing Aid Compliance (HAC) maximum results found during testing for the ASUSTek
COMPUTER PDA Phone ASUS Calf are as follows (with expanded uncertainly +29.4  for

E-field and £21.8% for H-field):

Band E(\I/ZII;,\]I)CI M Rating I-(IAI\:/:Te]I)d M Rating
GSM850 236.1 M3 0.272 M4
GSM1900 73.8 M3 0.083 M4
WCDMA Band V 87.1 M4 0.148 M4
WCDMA Band 11 38.5 M4 0.051 M4

They are in compliance with HAC limits specified in guidelines FCC 47CFR 820.19 and ANSI

Standard ANSI C63.19 for HAC Rated category M3.

Results Summary : M Category = M3 (ANSI C63.19:2006)

Approved by

|
-] { 1

/3 |
i I

Roy Wu /|
Manager
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2. Administration Data

2.1 Testing Laboratory

Company Name :  Sporton International Inc.

Address : No.52, Hwa-Ya 1* RD., Hwa Ya Technology Park, Kwei-Shan Hsiang,
TaoYuan Hsien, Taiwan, R.O.C.

Test Site : SARO1-HY

Telephone Number : 886-3-327-3456

Fax Number : 886-3-328-4978

2.2 Applicant

Company Name : ASUSTek COMPUTER
Address : 4F., No. 150, Li-Te Rd., Peitou, Taipei, Taiwan

2.3 Manufacturer
Company Name :  Garmin International Inc.

Address: 1200E. 151%. Street, Olathe, Kansas, United States, 66062

2.4 Application Details

Date of reception of application:  May 09, 2008

Start of test : Sep. 06, 2008
End of test : Sep. 06, 2008
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3. General Information

3.1 Description of Device Under Test (DUT)
Product Feature & Specification

DUT Type: PDA Phone
Trade Name : ASUS
Model Name : Calf
FCCID: MSQ-CALF

GSMS850 : 824 MHz ~ 849 MHz

GSM1900 : 1850 MHz ~ 1910 MHz
WCDMA Band V : 824 MHz ~ 849 MHz
WCDMA Band II : 1850 MHz ~ 1910 MHz

GSMB850 : 869 MHz ~ 894 MHz

GSM1900 : 1930 MHz ~ 1990 MHz
WCDMA Band V : 869 MHz ~ 894 MHz
WCDMA Band II : 1930 MHz ~ 1990 MHz
GSMB850 : 32.63dBm

GSM1900 : 29.50dBm

WCDMA Band V : 22.70dBm

WCDMA Band II : 22.93dBm

Tx Frequency :

Rx Frequency :

Maximum Output Power to Antenna :

Antenna Type : Fixed Internal Antenna
. GSM : GMSK
Type of Modulation : WCDMA : QPSK
DUT Stage : Identical Prototype
3.2 Basic Description of Accessories
Manufacturer TD HiTech Energy Inc
Brand Name GARMIN
Battery Model Name 361-00039-00
Power Rating 3.7Vdc, 1100mAh
Type Li-ion

Remark: Above EUT's information was declared by manufacturer. Please refer to the specifications of

manufacturer or User's Manual for more detailed features description.
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3.3 Applied Standards

The ANSI Standard ANSI C63.19:2006 represents 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.

The following AWF factors shall be used for the standard transmission protocols:

AWF
Standard Technology (dB)
TIA/EIA/IS-2000 CDMA 0
TIA/EIA-136 TDMA (50 Hz) 0
J-STD-007 GSM (217) I
TI/T1P1/3GPP UMTS (WCDMA) 0
iDENTM TDMA (22 and 11 Hz) 0
Table 3.1 Articulation Weighting Factor (AWF)
Category Telephone RF Parameters
Near Field AWF | E-Field Emissions | H-Field Emissions
< 960 MHz
Cateaory M1 0 631.0_ 1122.0 Vim 1.91 - 3.39 A/m
goty 5 4732 841.4 Vim 143 _2.54 A/m
0 354.8—631.0 Vim 1.07—1.91 A/m
Category M2 5 266.1 - 4732 Vim 0.80— 1.43 A/m
Cateaory M3 0 199.5 354.8 V/m 0.6 1.07 A/m
gory 5 149.6 — 266.1 V/m 0.45 — 0.80 A/m
0 <199.5 V/m <0.60 A/m
Category M4 5 <1496 V/m <0.45 A/m
> 960 MHz
Cateaory M1 0 199.5 _354.8 Vim 0.60_ 1.07 A/m
goty 5 149.6 — 266.1 Vim 0.45 — 0.80 A/m
0 1122-199.5 Vim 0.34— 0.60 A/m
Category M2 5 84.1—149.6 Vim 0.25—0.45 A/m
0 6311122 V/m 0.19_ 034 A/m
tegory M
Category M3 5 473 — 841 V/m 0.14—025 A/m
0 <63.1 V/m <0.19 A/m
Category M4 5 <473 Vim <0.14 A/m
Table 3.2 Telephone near-field categories in linear units
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3.4 Test Conditions
3.4.1 Ambient Condition

Ambient Temperature

20-24

Humidity

<60

3.4.2 Test Configuration

The device was controlled by using a base station emulator R&S CMU200. Communication
between the device and the emulator was established by air link.

Measurements were performed on the low, middle and high channels of all bands.

The DUT was set from the emulator to radiate maximum output power during all tests.

©2008 SPORTON INTERNATIONAL INC. SAR Testing Lab
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4. Hearing Aid Compliance (HAC)

4.1 Introduction

The federal communication commission (FCC) adopted ANSI C63.19 as HAC test standard.

©2008 SPORTON INTERNATIONAL INC. SAR Testing Lab Page 8 of 29
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5. HAC Measurement Setup

Remote Cantrol Box PC

O I 11—
O E===
| — ——— | —
Signal Lamps Electra-Optical Converter (EOC)
e
DAE
Measurement Server {Opt. Link)
{Opt. Link) E-field Prabs
DASY4 {touch serface detect)
Light Beam
s 2y Serlal +
Digital /&
— Phantom

|| Tissue Simulating
Liguid

- Device Under Test

Teach Pendant
Robot Controller

— (CSTME-type)

DO

Device Holder

Fig. 5.1 DASY4 system

The DASY4 system for performance compliance tests is illustrated above graphically. This system
consists of the following items:

VVVY VVVV V VVVYVY

A standard high precision 6-axis robot with controller, a teach pendant and software

A data acquisition electronic (DAE) attached to the robot arm extension

A dosimetric probe equipped with an optical surface detector system

The electro-optical converter (EOC) performs the conversion between optical and electrical
signals

A measurement server performs the time critical tasks such as signal filtering, control of the
robot operation and fast movement interrupts.

A probe alignment unit which improves the accuracy of the probe positioning

A computer operating Windows XP

DASY4 software

Remove control with teach pendant and additional circuitry for robot safety such as warming
lamps, etc.

The SAM twin phantom

A device holder

Dipole for evaluating the proper functioning of the system

Arch Phantom

Some of the components are described in details in the following sub-sections.
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5.1 DASY4 E-Field and H-Field Probe System

The HAC measurement is conducted with the dosimetric probe ER3DV6 and H3DV6
(manufactured by SPEAG). The probe is specially designed and calibrated. This probe has a built in
optical surface detection system to prevent from collision with DUT.

5.2 System Specification

5.2.1 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: + 2.0 dB (100 MHz to 3 GHz)
Directivity * 0.2 dB in air (rotation around probe axis)

1 0.4 dB in air (rotation normal to probe axis)
Dynamic Range |2 V/m to 1000 V/m

(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

Fig. 5.2 E-field Free-space Probe

5.2.2 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 m A/mto 2 A/m at 1 GHz

(M3 or better device readings fall well below
diode compression point)

Dimensions Overall length: 330 mm (Tip: 40 mm)

Tip diameter: 6 mm (Body: 12 mm)

Distance from probe tip to dipole centers: 3 mm

E-Field <10 at3 GHz (for plane wave)
Interference . 148

Fig. 5.3 H-field Free-space Probe
©2008 SPORTON INTERNATIONAL INC. SAR Testing Lab Page 10 of 29
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5.2.3 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 field
at the border of the loop.

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. See below for distance plots from a WD which show
the conservative nature of field readings at the probe element center vs. measurements at the sensor
end:

E (x.v.z10)
L Scan value Along £ axis

65

E | 00060 763 [measursrmentitaien st probd sensor center)
60

L 01 %5072 fgld mapgnitude f measurement taken al probl sensor elemdnt end

- - *__r._'_'___,_.-r'"_"’
55 n OG5 aTe
50+ . _
45+

E L
= L .
40
15+ —
30 ': -
251
zu_ i_l . | | 1 | |1 ] | | | | 1 | | | | L
0.000 0.002 0.004 0.005 0.008 0010 0012 0014
m
Fig. 5.4 Z-Axis Scan at maximum point above a typical wireless device for E-field
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H (x.y.z10)
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Fig. 5.5 Z-Axis Scan at maximum point above a typical wireless device for H-field

The magnetic field loops of the H3D probes are concentric, with the center 3mm from the tip for
H3DVe.
Their radius is 1.9 mm.

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 2.5 mm from the tip, and the element ends are 1.1 mm closer to the tip.

Where:
Peak Field = Peak field (in dB V/m or dB A/m)

Raw = Raw field measurement from the measurement system (in V/m or A/m).
PMF = Probe Modulation Factor (in Linear units). See Chapter 8 of test report.
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5.3 DATA Acquisition Electronics (DAE)

The data acquisition electronics (DAE4) 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 measurement
server is accomplished through an optical downlink for data and status information as well as an
optical uplink for commands and the clock.

The mechanical probe mounting device includes two different sensor systems for frontal and
sideways probe contacts. They are used for mechanical surface detection and probe collision
detection.

The input impedance of the DAE4 is 200M Ohm; the inputs are symmetrical and floating. Common
mode rejection is above 80dB.

5.4 Robot

The DASY4 system uses the high precision robots RX90BL type out of the newer series from
Staubli SA (France). For the 6-axis controller DASY4 system, the CS7MB robot controller version
from Stiubli is used. The RX robot series have many features that are important for our application:

High precision (repeatability 0.02 mm)

High reliability (industrial design)

Jerk-free straight movements

Low ELF interference (the closed metallic construction shields against motor control fields)
6-axis controller

YVVVYY

5.5 Measurement Server

The DASY4 measurement server is based on a PC/104 CPU board with
166 MHz CPU

32 MB chipset and

64 MB RAM.

Communication with
the DAE4 electronic box
the 16-bit AD-converter system for optical detection and digital I/O interface.

The measurement server performs all the real-time data evaluation for field measurements and
surface detection, controls robot movements and handles safety operations.
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5.6 Phone Positioner

The phone positioner shown in Fig. 5.8 is used to adjust DUT to the suitable position.

Fig. 5.6 Phone Positioner
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5.6.1 Test Arch Phantom

Construction (Enables easy and well defined positioning of the phone and validation dipoles
as well as simple teaching of the robot.
Dimensions 370 x 370 x 370 mm

Fig. 5.7 Test Arch Phantom
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5.7 Data Storage and Evaluation

5.7.1 Data Storage

The DASY4 software stores the assessed data from the data acquisition electronics as raw data (in
microvolt readings from the probe sensors), together with all the necessary software parameters for
the data evaluation (probe calibration data, and device frequency and modulation data) in
measurement files with the extension .DA4. The post-processing software evaluates the desired unit
and format for output each time the data is visualized or exported. This allows verification of the
complete software setup even after the measurement and allows correction of erroneous parameter
settings.

5.7.2 Data Evaluation
The DASY4 post-processing software (SEMCAD) automatically executes the following procedures

to calculate the field units from the microvolt readings at the probe connector. The parameters used
in the evaluation are stored in the configuration modules of the software

Probe parameters - Sensitivity Normj, a0, a1, ap
- Conversion factor ConvFj
- Diode compression point depij
Device parameters - Frequency f
- Crest factor cf
Media parameters - Conductivity o
- Density P

These parameters must be set correctly in the software. They can be found in the component
documents or they can be imported into the software from the configuration files issued for the
DASY components. In the direct measuring mode of the multi-meter option, the parameters of the
actual system setup are used. In the scan visualization and export modes, the parameters stored in
the corresponding document files are used.

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

Vi = u+ v
dep;

with V; = compensated signal of channel i (i = x, v, )
U; = input signal of channel i (i =x, y, 7)

cf = crest factor of exciting field (DASY parameter)
dcpj = diode compression point (DASY parameter)
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From the compensated input signals, the primary field data for each channel can be evaluated

E-field probes E, — Y
Norm,ConvF
2
H-field probes H, = \/\ZM
with Vi= compensated signal of channel i (i =X, y, z)

Norm; = sensor sensitivity of channel i (i = x, y, z)
MV/(V/m)2 for E-field Probes

ConvF = sensitivity enhancement in solution

a;; = sensor sensitivity factors for H-field probes

f = carrier frequency [GHz]
Ei = electric field strength of channel i in V/m
Hi = magnetic field strength of channel i in A/m

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

Eo — \/Ei +Ev2+Ezz
The primary field data are used to calculate the derived field units.

The power flow density is calculated assuming the excitation field to be a free space field.

2

_ E _
P, ——X or P,.= HZ377
pwe 377 pwe tot
with Ppwe = equivalent power density of a plane wave in mW/cm?

Etot = total electric field strength in V/m
Htot = total magnetic field strength in A/m

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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SPORTOM LAR. Test Report No : HA850905A
5.8 Test Equipment List
Manufacturer Name of Equipment Type/Model Serial Number CelllarEen
Last Cal. Due Date
SPEAG Isotropic E-Filed Probe ER3DV6 2358 Jan. 28, 2008 | Jan. 27,2009
SPEAG Isotropic H-Filed Probe H3DV6 6184 Jan. 28, 2008 | Jan. 27,2009
SPEAG 835MHz Calibration Dipole CD835V3 1045 Sep. 25, 2007 | Sep. 24, 2009
SPEAG 1880MHz Calibration Dipole CD1880V3 1038 Sep. 27, 2007 | Sep. 26, 2009
SPEAG Data Acquisition Electronics DAE4 778 Sep. 17,2007 | Sep. 16, 2008
SPEAG Test Arch Phantom N/A N/A NCR NCR
SPEAG Phone Positoiner N/A N/A NCR NCR
R&S Universal Ra‘;l;’stce(r’mmumca“on CMU200 114256 Dec.11,2007 | Dec. 10, 2008
Agilent Dielectric Probe Kit 85070D US01440205 NCR NCR
Agilent Dual Directional Coupler 778D 50422 NCR NCR
AR Power Amplifier 5S1G4M2 0328767 NCR NCR
R&S Power Meter NRVD 101394 Oct. 20,2008 | Oct. 19, 2009
R&S Power Sensor NRV-Z1 100130 Oct. 20, 2008 | Oct. 19, 2009

Table 5.1 Test Equipment List
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6. Uncertainty Assessment

The component of uncertainly may generally be categorized according to the methods used to
evaluate them. The evaluation of uncertainly by the statistical analysis of a series of observations is
termed a Type A evaluation of uncertainty. The evaluation of uncertainty by means other than the
statistical analysis of a series of observation is termed a Type B evaluation of uncertainty. Each
component of uncertainty, however evaluated, is represented by an estimated standard deviation,
termed standard uncertainty, which is determined by the positive square root of the estimated
variance.

A Type A evaluation of standard uncertainty may be based on any valid statistical method for
treating data. This includes calculating the standard deviation of the mean of a series of independent
observations; using the method of least squares to fit a curve to the data in order to estimate the
parameter of the curve and their standard deviations; or carrying out an analysis of variance in order
to identify and quantify random effects in certain kinds of measurement.

A type B evaluation of standard uncertainty is typically based on scientific judgment using all of the
relevant information available. These may include previous measurement data, experience and
knowledge of the behavior and properties of relevant materials and instruments, manufacture’s
specification, data provided in calibration reports and uncertainties assigned to reference data taken
from handbooks. Broadly speaking, the uncertainty is either obtained from an outdoor source or
obtained from an assumed distribution, such as the normal distribution, rectangular or triangular
distributions indicated in Table 7.1

I;Ji?tcreig:tlir:)tr)lls Normal Rectangular Triangular U-shape
Multiplying factor® 1/k (0) 1/~/3 1/7/6 1~/2

(a) standard uncertainty is determined as the product of the multiplying factor and the estimated range of variations in the measured
quantity
(b) K isthe coverage factor

Table 6.1 Multiplying Factions for Various Distributions

The combined standard uncertainty of the measurement result represents the estimated standard
deviation of the result. It is obtained by combining the individual standard uncertainties of both
Type A and Type B evaluation using the usual “root-sum-squares” (RSS) methods of combining
standard deviations by taking the positive square root of the estimated variances.

Expanded uncertainty is a measure of uncertainty that defines an interval about the measurement
result within which the measured value is confidently believed to lie. It is obtained by multiplying
the combined standard uncertainty by a coverage factor. Typically, the coverage factor ranges from
2 to 3. Using a coverage factor allows the true value of a measured quantity to be specified with a
defined probability within the specified uncertainty range. For purpose of this document, a coverage
factor two is used, which corresponds to confidence interval of about 95 %. The DASY4
uncertainty Budget is showed in Table 6.2.
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. Uncertainty | Probabilit - Ci Ci Std. Unc. | Std. Unc.
Error Description Value (+ %); Distribution | PVisor ( E) (H) E H
Measurement System
Probe Calibration +5.1 Normal 1 1 1 +5.1 +5.1
Axial Isotropy +4.7 Rectangular \3 1 1 +2.7 +2.7
Sensor Displacement +16.5 Rectangular \3 1 0.145 +9.5 +14
Boundary Effect +24 Rectangular \3 1 1 +14 +14
Linearity +4.7 Rectangular \3 1 1 +2.7 +2.7
Scaling to Peak Envelope Power +2.0 Rectangular \3 1 1 +1.2 +1.2
System Detection Limit +1.0 Rectangular \3 1 1 + 0.6 + 0.6
Readout Electronics +0.3 Normal 1 1 1 +0.3 +0.3
Response Time +0.8 Rectangular \3 1 1 £0.5 +£0.5
Integration Time +2.6 Rectangular \3 1 1 +1.5 +1.5
RF Ambient Conditions +3.0 Rectangular \3 1 1 +1.7 +1.7
RF Reflections +12.0 [Rectangular \3 1 1 £6.9 +£6.9
Probe Positioner +1.2 Rectangular \3 1 0.67 +0.7 +0.5
Probe Positioning +4.7 Rectangular \3 1 0.67 +2.7 +1.8
Extrap. and Interpolation +1.0 Rectangular \3 1 1 +0.6 +0.6
Test Sample Related
Device Positioning Vertical +4.7 Rectangular \3 1 0.67 +2.7 + 1.8
Device Positioning Lateral +1.0 Rectangular \3 1 1 +0.6 +0.6
Device Holder and Phantom +24 Rectangular \3 1 1 +14 +14
Power Drift +5.0 Rectangular \3 1 1 +29 +29
Phantom and Setup Related
Phantom Thickness +24 Rectangular \3 1 0.67 +14 +0.9
Combm_ed Standard +14.7 +10.9
Uncertainty
Coverage Factor for 95 % K=2
Expanded uncertaint
(Cgverage factor = 2)y +29.4 *218

Table 6.2 Uncertainty Budget of DASY4
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7. HAC Measurement Evaluation

Each DASY4 system is equipped with one or more system validation kits. These units, together
with the predefined measurement procedures within the DASY4 software, enable the user to
conduct the system performance check and system validation. System validation kit includes a
dipole, tripod holder to fix it underneath the test Arch and a corresponding distance holder.

7.1 Purpose of System Performance check

The system performance check verifies that the system operates within its specifications. System
and operator errors can be detected and corrected. It is recommended that the system performance
check be performed prior to any usage of the system in order to guarantee reproducible results. The
system performance check uses normal HAC measurements in a simplified setup with a well
characterized source. This setup was selected to give a high sensitivity to all parameters that might
fail or vary over time. The system check does not intend to replace the calibration of the
components, but indicates situations where the system uncertainty is exceeded due to drift or
failure.

7.2 System Setup

In the simplified setup for system evaluation, the DUT is replaced by a calibrated dipole and the
power source is replaced by a continuous wave which comes from a signal generator at frequency
835 and 1880 MHz. The calibrated dipole must be placed beneath the flat phantom section of the
ARC with the correct distance holder. The equipment setup is shown below:

5
VO :
P
At 3dB ‘
4
Fig. 7.1 System Setup of System Evaluation
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Signal Generator
Amplifier

Directional Coupler
Power Meter

835 or 1880 MHz Dipole

M

The output power on dipole port must be calibrated to 20dBm (100mW) before dipole is connected.

Fig 7.2 Dipole Setup
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7.3 Validation Results

Frequency Input Power | E-field Result | Target Field Deviation
(MHz) (dBm) (V/m) (V/m) ()
835 20.0 174.15 167.1 4.22
1880 20.0 148.10 138.9 6.62

Table 7.1 E-field System Validation

Frequency Input Power | H-field Result | Target Field Deviation

(MHz) (dBm) (A/m) (A/m) ()
835 20.0 0.455 0.453 0.44
1880 20.0 0.495 0.471 5.10

Table 7.2 H-field System Validation
Remark: Deviation = ((E or H-field Result) - (Target field)) / (Target field) * 100%

The table above indicates the system performance check can meet the variation criterion, +25%.
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8. RF Field Probe Modulation Factor

A calibration shall be made of the modulation response of the probe and its instrumentation chain.
This calibration shall be performed with the field probe, attached to the instrumentation that is to be
used with it during the measurement. The response of the probe system to a CW field at the
frequency(s) of interest is compared to its response to a modulated signal with equal peak amplitude.
The field level of the test signals shall 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
field shall be applied to the readings taken of modulated fields of the specified type.

Spectrum
Analyzer
MAHH.QOdB
5
VO e
P v B
Attn. 3dB ‘
4

Fig. 8.1 System Calibration
This was done using the following procedure:

1. Fixing the probe in a set location relative to a field generating device.

2. Illuminate the probe with a CW signal at the intended measurement frequency.

3. Record the reading of the probe measurement system of the CW signal.

4. Determine the level of the CW signal being used to drive the field generating device.

5. Substitute a signal using the same modulation as that used by the intended WD for the CW
signal.

6. Set the peak amplitude during transmission of the modulated signal to equal the amplitude of the
CW signal.

7. Record the reading of the probe measurement system of the modulated signal.

8. The ratio of the CW to modulated signal reading is the modulation factor.

9. Repeat 2~8 steps at intended measurement frequency for both E and H field probe.
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PMF Measurement Summary:
. E-field H-field PMF
Frequency Functions - -
V/m A/m E-field H-field
835MHz CW 711.0 1.927 - -
835MHz AM 436.0 1.530 1.63 1.26
835MHz GSM 268.0 1.316 2.65 1.46
1880MHz CwW 464.0 1.523 - -
1880MHz AM 294.1 1.280 1.58 1.19
1880MHz GSM 171.9 1.190 2.70 1.28
. E-field H-field PMF
Frequency Functions - -
V/m A/m E-field H-field
835MHz Cw 277.0 0.572 - -
835MHz AM 186.4 0411 1.49 1.39
835MHz WCDMA 282.3 0.691 0.981 0.828
1880MHz CwW 212.9 0.698 - -
1880MHz AM 144.0 0.571 1.48 1.22
1880MHz WCDMA 201.3 1.203 1.06 0.58
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9. Description for DUT Testing Position

The DUT was put on device holder and adjusted to the accurate and reliable position.
Figure 9.1 illustrate the references and reference plane that shall be used in a typical DUT emissions
measurement. The principle of this section is applied to DUT with similar geometry.

® The grid is 5 cm by 5 cm area that is divided into 9 evenly sized blocks or sub-grids.

® The grid is centered on the audio frequency output transducer of the DUT.

® The grid is in a reference plane, which is defined as the planar area that contains the highest
point in the area of the phone that normally rests against the user’s ear. It is parallel to the
centerline of the receiver area of the phone and is defined by the points of the receiver-end of
the DUT handset, which, in normal handset use, rest against the ear.

® The measurement plane is parallel to, and 1.0 cm in front of, the reference plane.

Wartasl panteing ot gwa e sutpad

Vemical centerline of the aconntic ousus
i s vwsn il i e ] e b o il [ L ] r:-:: J::;f- LT T )
a o ghanal
(43 5N
L™ ¥ ‘I" Harantdl carduriag ol
Hortzontsl centerfine of woaurbs suipat
acoustic oulput
4 4l
Ll |
P
.,-4': : } .
= f
A"" ‘xl-_'
gl o N
=5 (]
e | ';, o |
==
el
o LN e
] !

BF Prabe
ipraba shman porlioned
o Maan el Pl

- Maggumant Plars

= haaardsl « paiabel i fissr)
= Rulsranes Flans
Wusizoatal - paralel i Senr)

T‘IHEHTEP: 2 m-’m‘sﬂ,ﬂﬁm; -

- . —— -

Figure 9.1: A typical DUT reference and plane for HAC measurements

Remark: Setup photographs refer to Appendix E.
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10.RF Emissions Test Procedure

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

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

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

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

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

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

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

7. Measurements at 5 mm increments in the 5 x 5 cm region were performed and recorded. 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.

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

o
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11.HAC Test Results

11.1 Conducted Power

Band GSM 850 GSM 1900
o o (dBm) (dBm)
128 189 128 189 128 189
GSM 32.35 32.52 32.58 29.34 29.48 29.50
Band WCDMA Band V WCDMA Band 11
(dBm) (dBm)
Item Channe
4132 4182 4233 9262 9400 9538
WCDMA 22.69 22.70 22.60 22.92 22.30 22.02
11.2 E-Field Emission
Frequency | Modulation Peak Field .
Mode Channel (I\?IHZ) Y Type PMF (V/m) M-Rating
128 824.2 GMSK 2.65 222.1 M3
GSM850 189 836.4 GMSK 2.65 222.8 M3
251 848.8 GMSK 2.65 236.1 M3
512 1850.2 GMSK 2.70 73.8 M3
GSM1900 661 1880.0 GMSK 2.70 69.1 M3
810 1909.8 GMSK 2.70 63.2 M3
4132 826.4 QPSK 0.981 84.5 M4
WCDMA Band V 4182 836.6 QPSK 0.981 87.1 M4
4233 846.6 QPSK 0.981 84.4 M4
9262 1852.4 QPSK 1.06 38.5 M4
WCDMA Band 11 9400 1880.0 QPSK 1.06 344 M4
9538 1907.6 QPSK 1.06 30.2 M4
11.3 H-Field Emission
Mode Channel Fr(e'\c/]ltljjzr;cy Mo_?_;fglon PMF PE?K/:;'; . M-Rating
128 824.2 GMSK 1.46 0.253 M4
GSM850 189 836.4 GMSK 1.46 0.261 M4
251 848.8 GMSK 1.46 0.272 M4
512 1850.2 GMSK 1.28 0.083 M4
GSM1900 661 1880.0 GMSK 1.28 0.082 M4
810 1909.8 GMSK 1.28 0.081 M4
4132 826.4 QPSK 0.828 0.143 M4
WCDMA Band V 4182 836.6 QPSK 0.828 0.148 M4
4233 846.6 QPSK 0.828 0.144 M4
9262 1852.4 QPSK 0.58 0.051 M4
WCDMA Band 11 9400 1880.0 QPSK 0.58 0.047 M4
9538 1907.6 QPSK 0.58 0.045 M4
Remark :

1. The output power is adjusted to maximum level during RF Emission test.
2. Test Engineer Jason Wang
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Appendix A - System Performance Check Data

Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2008/9/6
HAC_E_Dipole_835

DUT: HAC-Dipole 835 MHz

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium: Air Medium parameters used: o = 0 mho/m, & = 1; p = 1000 kg/m3

Ambient Temperature : 22.9 °C

DASY4 Configuration:

- Probe: ER3DV6 - SN2358; ConvF(1, 1, 1); Calibrated: 2008/1/28

- Sensor-Surface: (Fix Surface)

- Electronics: DAE4 Sn778; Calibrated: 2007/9/17

- Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

E Scan - ER probe center 10mm above CD835 Dipole/Hearing Aid Compatibility Test (41x361x1): Measurement grid:
dx=5mm, dy=5mm

Maximum value of peak Total field = 169.5 V/im

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 59.0 V/m; Power Drift = -0.011 dB

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

Peak E-field in V/m
Grid 1 Grid 2 Grid 3
172.8 M4|178.8 M4|172.2 M4

Grid 4 Grid 5 Grid 6
89.0 M4 [93.7 M4 |91.5 M4

Grid 7 Grid 8 Grid 9
166.0 M4]169.5 M4]163.8 M4

Cursor:

Total = 178.8 V/Im

E Category: M4

Location: 0, -79, 363.7 mm

dB
0.000

-2.60

i

-7.80

-10.4

-13.0

0dB =178.8V/m

©2008 SPORTON INTERNATIONAL INC. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.02



e 2s FCC HAC RF Emissions Test Report Test Report No : HA850905A

Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2008/9/6
HAC_E_Dipole_1880
DUT: HAC Dipole 1880 MHz

Communication System: CW; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium: Air Medium parameters used: ¢ = 0 mho/m, & = 1; p = 1000 kg/m3

Ambient Temperature : 22.8

DASY4 Configuration:

- Probe: ER3DV6 - SN2358; ConvF(1, 1, 1); Calibrated: 2008/1/28

- Sensor-Surface: (Fix Surface)

- Electronics: DAE4 Sn778; Calibrated: 2007/9/17

- Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 184

E Scan - ER probe center 10mm above CD1880 Dipole/Hearing Aid Compatibility Test (41x181x1): Measurement
grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 148.0 V/im

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 71.8 V/m; Power Drift = 0.005 dB

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

Peak E-field in V/m
Grid 1 Grid 2 Grid 3
139.2 M2|148.0 M2|144.1 M2

Grid 4 Grid 5 Grid 6
92.2 M3 [95.9 M3 |93.0 M3

Grid 7 Grid 8 Grid 9
145.7 M2]148.2 M2|142.3 M2

Cursor:

Total = 148.2 V/Im

E Category: M2

Location: 0.5, 33, 363.7 mm

dB
0.000

-1.68
-3.35 ||

|
£.03
£.70

-8.38

0 dB = 148.2V/m
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date : 2008/9/6
HAC_H_Dipole_835
DUT: HAC-Dipole 835 MHz

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium: Air Medium parameters used: 6 = 0 mho/m, &, =1; p =1 kg/m3

Ambient Temperature : 22.7

DASY4 Configuration:

- Probe: H3DV6 - SN6184; ; Calibrated: 2008/1/28

- Sensor-Surface: (Fix Surface)

- Electronics: DAE4 Sn778; Calibrated: 2007/9/17

- Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 184

H Scan - H3DV6 probe center 10mm above CD835 Dipole/Hearing Aid Compatibility Test (41x361x1): Measurement
grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.455 A/m

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 0.442 A/m; Power Drift = -0.010 dB

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

Peak H-field in A/m
Grid 1 Grid 2 Grid 3
0.380 M4]0.401 M4]0.372 M4

Grid 4 Grid 5 Grid 6
0.435 M4]0.455 M4|0.422 M4

Grid 7 Grid 8 Grid 9
0.377 M4]0.397 M4]0.367 M4

Cursor:

Total = 0.455 A/m

H Category: M4

Location: 0.5, -4, 363.7 mm

dB
0.000

-4,24

-8.48

-12.7

-17.0

-21.2

0 dB = 0.455A/m
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2008/9/6
HAC_H_Dipole_1880
DUT: HAC Dipole 1880 MHz

Communication System: CW; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium: Air Medium parameters used: 6 = 0 mho/m, &, =1; p =1 kg/m3

Ambient Temperature : 22.8

DASY4 Configuration:

- Probe: H3DV6 - SN6184; ; Calibrated: 2008/1/28

- Sensor-Surface: (Fix Surface)

- Electronics: DAE4 Sn778; Calibrated: 2007/9/17

- Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 184

H Scan - HSDV6 probe center 10mm above CD1880 Dipole/Hearing Aid Compatibility Test (41x181x1):
Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.495 A/m

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 0.483 A/m; Power Drift = -0.018 dB

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

Peak H-field in A/m
Grid 1 Grid 2 Grid 3
0.436 M2]0.457 M2]0.427 M2

Grid 4 Grid 5 Grid 6
0.478 M2]0.495 M2|0.463 M2

Grid 7 Grid 8 Grid 9
0.439 M2]0.458 M2]0.424 M2

Cursor:

Total = 0.495 A/m

H Category: M2

Location: 0.5, 0, 363.7 mm

dB
0.000

-3.08

-6.16

-9.24

-12.3

-15.4

0 dB = 0.495A/m
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Appendix B - HAC Measurement Data

Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2008/9/6
HAC_E_GSM850 Ch251

DUT: 850905

Communication System: GSM850; Frequency: 848.8 MHz;Duty Cycle: 1:8.3
Medium: Air Medium parameters used: o = 0 mho/m, & = 1; p = 1000 kg/m3

Ambient Temperature : 22.8 °C

DASY4 Configuration:

- Probe: ER3DV6 - SN2358; ConvF(1, 1, 1); Calibrated: 2008/1/28

- Sensor-Surface: (Fix Surface)

- Electronics: DAE4 Sn778; Calibrated: 2007/9/17

- Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Ch251/Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 236.1 V/m

Probe Modulation Factor = 2.65

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 95.2 V/m; Power Drift = -0.113 dB

Test Arch Compensation is Applied.

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

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
212.4 M3|236.0 M3}233.8 M3

Grid 4 Grid 5 Grid 6
200.1 M3|236.1 M3}233.9 M3

Grid 7 Grid 8 Grid 9
195.5 M3}232.8 M3]230.2 M3

Cursor:

Total = 236.1 V/m

E Category: M3

Location: -5.5, -7.5, 364.8 mm

dB
0.000

_

-1.06

-3.17

-4.22

-5.28

0 dB =236.1V/m
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2008/9/6
HAC_E_GSM1900 Ch512
DUT: 850905

Communication System: PCS; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3
Medium: Air Medium parameters used: ¢ = 0 mho/m, & = 1; p = 1000 kg/m3

Ambient Temperature : 22.8

DASY4 Configuration:

- Probe: ER3DV6 - SN2358; ConvF(1, 1, 1); Calibrated: 2008/1/28

- Sensor-Surface: (Fix Surface)

- Electronics: DAE4 Sn778; Calibrated: 2007/9/17

- Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Ch512/Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 73.8 V/im

Probe Modulation Factor = 2.70

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 19.4 V/m; Power Drift = -0.158 dB

Test Arch Compensation is Applied.

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

Peak E-field in V/m
Grid1 |Grid2 |Grid 3
77.0 M3]88.7 M2|85.8 M2

Grid4 |Grid5 |Grid6
45.2 M4]73.4 M3|73.8 M3

Grid7 |Grid8 |Grid9
51.0 M3]48.0 M3|51.3 M3

Cursor:

Total = 88.7 V/Im

E Category: M2

Location: -2, -25, 364.8 mm

dB
0.000

-2.96

-5.92

-8.68

-11.8

-14.8

0dB =88.7V/Im

©2008 SPORTON INTERNATIONAL INC. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.02
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2008/9/6
HAC_E_WCDMAS850 Ch4182
DUT: 850905

Communication System: WCDMA; Frequency: 836.4 MHz;Duty Cycle: 1:1
Medium: Air Medium parameters used: ¢ = 0 mho/m, & = 1; p = 1000 kg/m3

Ambient Temperature : 22.9

DASY4 Configuration:

- Probe: ER3DV6 - SN2358; ConvF(1, 1, 1); Calibrated: 2008/1/28

- Sensor-Surface: (Fix Surface)

- Electronics: DAE4 Sn778; Calibrated: 2007/9/17

- Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Ch4182/Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 87.1 V/im

Probe Modulation Factor = 0.981

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 94.2 V/m; Power Drift = -0.047 dB

Test Arch Compensation is Applied.

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

Peak E-field in V/m

Grid1 |Grid2 |Grid 3
80.1 M4]87.5 M4]86.3 M4

Grid4 |Grid5 |Grid 6
73.9 M4]87.1 M4]86.2 M4

Grid7 |Grid8 |Grid9
71.1 M4]84.6 M4]83.5 M4

Cursor:

Total = 87.5 V/Im

E Category: M4

Location: -4.5, -14.5, 364.8 mm

dB
0.000 .

-1.08

-2.16

-3.24

-4.32

-5.40

0dB =87.5V/m

©2008 SPORTON INTERNATIONAL INC. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.02
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2008/9/6
HAC_E_WCDMA1900 Ch9262
DUT: 850905

Communication System: WCDMA; Frequency: 1852.4 MHz;Duty Cycle: 1:1
Medium: Air Medium parameters used: ¢ = 0 mho/m, & = 1; p = 1000 kg/m3

Ambient Temperature : 22.7

DASY4 Configuration:

- Probe: ER3DV6 - SN2358; ConvF(1, 1, 1); Calibrated: 2008/1/28

- Sensor-Surface: (Fix Surface)

- Electronics: DAE4 Sn778; Calibrated: 2007/9/17

- Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Ch9262/Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 38.5 V/m

Probe Modulation Factor = 1.06

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 24.6 V/m; Power Drift = 0.003 dB

Test Arch Compensation is Applied.

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

Peak E-field in V/m
Grid1 |Grid2 |Grid 3
41.4 M4|47.4 M4 |45.7 M4

Grid4 |Grid5 |Grid6
23.2 M4]38.2 M4]38.5 M4

Grid7 |Grid8 |Grid9
28.5 M4]23.8 M4]26.1 M4

Cursor:

Total = 47.4 VIim

E Category: M4

Location: -2, -25, 364.8 mm

dB
0.000

-3.00

-6.00

-9.00

-12.0

-15.0

0dB =47.4V/m

©2008 SPORTON INTERNATIONAL INC. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.02
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2008/9/6
HAC_H_GSM850 Ch251
DUT: 850905

Communication System: GSM850; Frequency: 848.8 MHz;Duty Cycle: 1:8.3
Medium: Air Medium parameters used: 6 = 0 mho/m, &, =1; p =1 kg/m3

Ambient Temperature : 22.8

DASY4 Configuration:

- Probe: H3DV6 - SN6184; ; Calibrated: 2008/1/28

- Sensor-Surface: (Fix Surface)

- Electronics: DAE4 Sn778; Calibrated: 2007/9/17

- Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Ch251/Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 0.272 A/m

Probe Modulation Factor = 1.46

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 0.091 A/m; Power Drift =-0.047 dB

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

Peak H-field in A/m

Grid 4 Grid 5 Grid 6
0.238 M4]0.165 M4|0.095 M4

Grid 7 Grid 8 Grid 9
0.272 M4]0.183 M4|0.105 M4

Cursor:

Total = 0.272 A/m

H Category: M4

Location: 25, 25, 365.6 mm

dB
0.000

-3.00

-6.00

-9.00

-12.0

-15.0

0dB =0.272A/m

©2008 SPORTON INTERNATIONAL INC. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.02
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2008/9/7
HAC_H_GSM1900 Ch512
DUT: 850905

Communication System: PCS; Frequency: 1850.2 MHz;Duty Cycle: 1: 8 3
Medium: Air Medium parameters used: 6 = 0 mho/m, & = 1; p = 1 kg/m®

Ambient Temperature : 22.9

DASY4 Configuration:

- Probe: H3DV6 - SN6184; ; Calibrated: 2008/1/28

- Sensor-Surface: (Fix Surface)

- Electronics: DAE4 Sn778; Calibrated: 2007/9/17

- Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Ch512/Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 0.083 A/m

Probe Modulation Factor = 1.28

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 0.058 A/m; Power Drift = -0.034 dB

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

Peak H-field in A/m

Grid 6
0.072 M4

Grid 9
0.077 M4]0.078 M4|0.075 M4

Cursor:

Total = 0.133 A/m

H Category: M4

Location: 25, -25, 365.6 mm

dB
0.000

-2.16

-4.32

-6.48

K
N
>

-8.64

-10.8

0dB =0.133A/m

©2008 SPORTON INTERNATIONAL INC. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.02
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2008/9/6
HAC_H WCDMAS850 Ch4182
DUT: 850905

Communication System: WCDMA; Frequency: 836.4 MHz;Duty Cycle: 1:1
Medium: Air Medium parameters used: 0 = 0 mho/m, &, =1;p =1 kg/m3

Ambient Temperature : 22.8

DASY4 Configuration:

- Probe: H3DV6 - SN6184; ; Calibrated: 2008/1/28

- Sensor-Surface: (Fix Surface)

- Electronics: DAE4 Sn778; Calibrated: 2007/9/17

- Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Ch4182/Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 0.148 A/m

Probe Modulation Factor = 0.828

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 0.092 A/m; Power Drift = -0.019 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.139 M4]0.095 M4|0.055 M4

Grid 4 Grid 5 Grid 6
0.128 M4]0.093 M4|0.056 M4

Grid 7 Grid 8 Grid 9
0.148 M4]0.104 M4]0.062 M4

Cursor:

Total = 0.148 A/m

H Category: M4

Location: 25, 25, 365.6 mm

dB
0.000

-2.86 .

-b.72

-8.58

-11.4

-14.3

0dB =0.148A/m

©2008 SPORTON INTERNATIONAL INC. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.02
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2008/9/6
HAC _H WCDMA1900 Ch9262
DUT: 850905

Communication System: WCDMA; Frequency: 1852.4 MHz;Duty Cycle: 1:1
Medium: Air Medium parameters used: 0 = 0 mho/m, &, =1;p =1 kg/m3

Ambient Temperature : 22.7

DASY4 Configuration:

- Probe: H3DV6 - SN6184; ; Calibrated: 2008/1/28

- Sensor-Surface: (Fix Surface)

- Electronics: DAE4 Sn778; Calibrated: 2007/9/17

- Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

Ch9262/Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 0.051 A/m

Probe Modulation Factor = 0.580

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 0.080 A/m; Power Drift = -0.024 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.077 M410.059 M4|0.039 M4

Grid 4 Grid 5 Grid 6
0.055 M4]0.051 M4|0.045 M4

Grid 7 Grid 8 Grid 9
0.045 M4]0.046 M4]0.046 M4

Cursor:

Total = 0.077 A/m

H Category: M4

Location: 25, -25, 365.6 mm

dB
0.000

-2.02

-4.04

-6.06

-8.08

-10.1

0dB =0.077A/m

©2008 SPORTON INTERNATIONAL INC. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.02
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FCC HAC RF Emissions Test Report Test Report No : HA850905A

Appendix C — Calibration Data

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzerland

Sehwealzerischar Kalibriardionst
Service sulsze d'etalonnage
Servizio svizzers di taratura
Swiss Calibration Service

Accreditad by the Swiss Accreditation Sarvice (SAS) Accreditation Ne.: SCS 108
The Swiss Accreditation Service is ene of the signatories fo the EA
Multilateral Agreement for the recognition of calibration certificates

cient  Sporton (Auden) == Certitcotn No: ER3-2358_Jan08

CALIBRATION CERTIFICATE

Object ER3DVE - SN:2358

Calibration procedurs(s) Qﬁ CAL-D2v5 = . E: :
Calibration procedure for E-field probes optimized for close near field.

Callbration data: January 28, 2008

Condition of the calicrated item [0 Tolerance

This calibration certificate documents e traceability to national standards, which realize the physical units of measuremants (51).
The messurements and the uncerainties with confidence probability are given on the Milowing pages and ara part of ihe certificals

Al calibrations have been conducted in the closed |laboratory faciity: environment lemparature (22 + 33°C and humidity < TO%.

Caliration Equipment used (M&TE:critical fior callbration)

Primary Standards Io# Cal Date {Calibrated by, Carfificate No ) Seheduled Calibration
Powes mider E44198 GHAT292674 20-Mar-07 (METAS, No. 217-00670) Mar-D8
Paower sensar E44124 MY 41405277 20-Mar07 (METAS. No. 217-00670) Mar-08
Power sensar E£44124 MY41408087 29-Mar-07 {METAS, No. 217-00670] Mar-08
Rafarenca 3 dB Alenuatar SN: 55054 (38) B-Aug-07 (METAS, Na. 217-00719} Aug-08
Rafarance 20 dB Afttanuator SN: 55046 (200 28-Mar-07 (METAS, No. 217-00671) Mar-08
Referance 30 dB Attanuator SN 55129 (30b) 8-4ug-07 (METAS, Mo. 217-00720) Aug-08
Reference Probe ERIOVE SN; 2328 2-0ct-07 (SPEAC, Neo. ER3-2328- Octl7) Dai-08
| DAES S 654 20-Apr-07 (SPEAG, Mo, DAE4-654_Apr7) Apr-08
| Secandary Standards 1D # Gheck Dato (in house) Schadulad Check
! RF generalor HP BB4EC US3642001700 4-Aug-89 {SPEAG, in house check Oct-07) In house check: Oci-09
Network Analyzar HP BT53E US37300585 18-0ct-01 (SPEAS, in house check Dot-07) Iri housa chack: Ocl-0B
Mame Function ) Signature
| Gatiorated by: Kaljs Pokevie © Technical Manager f ’g’ 7
: i A ,@‘
Approved by Nials Kustar i Cuwality Manager /&h in
: ‘ =

ssued; Januery 28, 2008
__Ti-nis calibration cerificate shall not ba reproducad axcapt in full without writlen approval of the labaratary,

Certificate No: ER3-2358_Jan0a Page 10f9

©2008 SPORTON INTERNATIONAL INC. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton.
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e 2s FCC HAC RF Emissions Test Report Test Report No : HA850905A
Calibration Laboratory of S, Schweizerischer Kallbrierdienst
H £ “\-ﬁ % "
Schmid & Partner m Sarvice suisse d'élalonnage
Engineering AG e Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland f{,’qﬁ‘\ o Swiss Calibration Service
Accredited by the Swiss Acareditaion Servica (SAS) Accreditation No.: SCS 108

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

Glossary:

NORMzx,y,z sensitivity in free space

DCP diode compression point

Polarization ¢ ¢ rotation around probe axis

Polarization & % rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 8 = 0 is normal to probe axis

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

coordinate system

Calibration is Performed According to the Following Standards:
a) IEEE Std 1309-2005, " IEEE Standard for calibration of electromagnetic field sensors and

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

Methods Applied and Interpretation of Parameters:

NORMx,y,z: Assessed for E-field polarization 3 = 0 for XY sensors and 4 = 90 for Z sensor
(f< 800 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).

NCRM(Dx v,z = NORMx,y.z * frequency response (see Frequency Response Chart).

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

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

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

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

Ceriificate Mo: ER3-2358 Jan08 Page 20f 8
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ER3DVE SN:2358 January 28, 2008

Probe ER3DV6

SN:2358

Manufactured: July 7, 2005
Last calibrated: February 21, 2007
Recalibrated: January 28, 2008

Calibrated for DASY Systems

(MNote: non-compatible with DASY2 system!)

Cerlificata No: ER3-2358_Jan08 Paga 3 of 8
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FCC HAC RF Emissions Test Report

Test Report No : HA850905A

Certificata No: ER3-2358_Jan08

ER3DV6 SN:2358

January 28, 2008

DASY - Parameters of Probe: ER3DV6 SN:2358

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

NormX 1.70 £ 10.1 % (k=2)
NormY 1.55 + 10.1 % (k=2)
NormZ 1.61 £ 10.1 % (k=2)

Frequency Correction

X 0.0

Y 0.0

Z 0.0
Sensor Offset (Probe Tip to Sensor Center)

X 2.5 mm

Y 2.5 mm

Z 2.5 mm
Connector Angle -243°

Diode Compression”

DCP X
DCP Y
DCP Z

92 mv
92 mv
96 mv

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

[ "
numencal Inearization parameder: uncarainty not requirsd

©2008 SPORTON INTERNATIONAL INC. SAR Testing Lab

This report shall not be reproduced except in full, without the written approval of Sporton.

Page 4 of §

Rev.02
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ER3DV6 SN:2358 January 28, 2008

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

1.5

1.4

1.3
£
B2
"
£
E 1.1 — i
g | | |
g 1.0 T
- |
E I
= 0.9 T
2
[
3
o o8 |
fri

0.7

0.6 + =4t

0.5 1 - -

o 500 1000 1600 2000 2500 3000
f [MHz]
e —8—TEM ——R22
z ——TEM ——R22

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

Cariificate No: ER3-2368_JanD& Page 5 of 8
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ER3DV6 SN:2358 January 28, 2008

Receiving Pattern (¢), 3 = 0°

f = 600 MHz, TEM Ifi110EXX f=2500 MHz, WG R22

Receiving Pattern ($), 3 = 90°

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

Cartificate No: ER3-2358 Jan(8 Page B of 9
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ER3DV6E SN:2358 January 28, 2008

Receiving Pattern (¢), 3 =0°

10—+

0.8 f | | L |
0.6 | ——{ —0—30 MHz
0.4 Ul | —— 100 MHz
@ o2 | o o | | T |—e—600 MKz
T 00 pes S REErr e e 0 DO 0N F I IR S S eppppal = r00 M-
I_E-ﬂl.z —_— e e i [ [ —a&— 2500 MHz
-0.4 | | Ll
08 [ |
0.8 i
1.0 : S B 5 S35 I
0 60 120 180 240 300 360
$07
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2})
e . o
Receiving Pattern (¢), 9 = 90
—o— 30 MHz
& —— 100 MHz
% —0— 600 MHz
. —8— 1500 MHz
= —a— 2500 MHz
0 80 120 180 240 300 380
¢
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Certificata No: ER3-2368_Jan(8 Page 7 of9
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Test Report No

- HAB850905A

ER3DVE SN:2358 January 28, 2008

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

1.E+06

1.E+05

1.E+D4

Sensor Voltage [uV]

1L.EHZ

1E+01 |

1.E+00

1 10 100 1000

XY B XY cor ——Z —i—Z cor

Errar [dB]

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

Certificate No: ER3-2358 JanDa Page 8 of 9
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SRR TN LA

ER3DV6 SN:2358 January 28, 2008

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

Error [dB]

90
80

70

280 " &0
a0 g

E-1.00--0.80 B.-0.80--0.60 B-0.60-0.40 B-040-0.20 020000
00.00-0.20 |020-040 00.40-0.50 B0.60-0.80 WOE0-1.00

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

Certificate No: ER3-2358_Jan0B Page 8 of 9
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FCC HAC RF Emissions Test Report

Test Report No

HA850905A

Calibration Laboratory of

Schmid & Partner

Schwalzerlecher Kalibrierdianst

Servizio svizzero di taratura
Swiss Calibration Service

Engineering AG

s
c Servica suissa d'étalonnage
Zeughausstrasse 43, 8004 Zurich, Switzerland S

Accradited by the Swiss Accreditalion Service (SAS) Accraditation No.; SCS 108
The Swiss Accreditation Service is one of the signatories to the EA

Multilsteral Agreement for the recognition of callbration certificates

clent  Sporton (Auden) Certificate No: H3-6184_Jan08

CALIBRATION ﬁEETlFIGATE i il

Object H3DVE - SN:6184

QACAL-03vs
Cﬂibuﬁanpmeaﬁuainrﬂ-ﬁaﬁpmbaanpﬁmtmu for close near field
avaluations in

Calibration procadune(s|

Calibration date:

January 28, 2008

In Tolerance

Condition of the calibrated tem

This calibration cartificats documants the traceability 1o national standards, which realize the physical units ef measuremants (S1)
The measutements and the uncertainlies with confidence probability are given on the following papes and are part of the certificate

All calibrations have been conducied in the cloged laboratory faclity, environment lemperatura (22 = 3)°C and humidity < T0%

Calibration Equipmant used (MATE crtical for calibration)

Issued: January 28, 2008

This calibralion cerificale shall nol be reproduced except in full without written approval of fhe Bboratory

 Primary Standards |ID# Cal Date (Callbratad by, Canificate Mo.) Scheduled Calibration

Power mater E44198 | GB41293874 29-Mar-07 (METAS, No. 217-00670) Mar-08

Power sensor E4412A | MY41405277 29-Mar-07 (METAS, No. 217-00670) Mar-08

Power sunsor E44124 | MY4 1498087 20-Mar-07 (METAS, No, 217-00670) Mar-08

Refersnca 3 dB Attenustar | SN: 55054 (3¢) B-Aug-07 (METAS, Mo, 217-00718) Aug-08

Referencs 20 dB Atlencator Sk 55086 [208) 20-Mar-07 (METAS, No. 217-00671) Mar-02

Roference 30 dB Atlenualor | SN: 55128 (30k) B-Aug-07 (METAS, No. 217-00720) Aug-08

Refarsnce Probe HIDVE | SN: 6182 2-0ct-07 (SPEAG, No. H3-5182_0cl0T) Oct-08

DAEA | Sh: 654 20-Apr-07 (SPEAG, No. DAE4-854_AorlT) Apr-0g

_Secondary Standards D% Check Datz (in housa) Schaeduled Check

RAF generator HP 86480 | 53642001700 4-Aug-99 (SPEAG, in housa check Col-07) In house chack: Oct-N8

WNelwork Analyzer HP BYS3E | US3TI80585 18-0ct-01 (SPEAG, in house check Oct-07) In house check: Oct-08

MName Fungtion Signatura

Callbrated by: Katja Pokavic " Tachnical Manager i /’ 7

/5-/:6}“: e~
'd
Approvad by Misis Kustar

Cerlificate No: H3-6184 Jan04 Page 10f 8
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Calibration Laboratory of

S Schweizerischer Kalibriardienst

Schmid & Partner @ Service suisse 'étaionnage

Engineering AG Servizio svizzers di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland S swiss Calibration Service
Accradited by the Swiss Accraditation Sarvice [SAS) Accreditation No.: SCS 108
The Swiss Accreditation Sarvice s one of the signatorles to the EA
Multllateral Agreement for the recognition of calibration certificates
Glossary:
NORMx,y,z sensitivity in free space
DCP diode compression point
Paolarization ¢ ¢ rotation around probe axis
Polarization 4 3 rotation around an axis that is in the plane normal to prabe axis (at

measurement center), i.e., 8 = 0 is normal to probe axis

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

coordinate system

Calibration is Performed According to the Following Standards:
a) |IEEE Std 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:

X,Y,Z_a0aia2: Assessed for E-field polarization § = 90 for XY sensors and 8 = 0 for £
sensor (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).

X.Y,Z(f)_aOata2= XY,Z_a0a1a2" frequency_response (see Fraquency Response Chart).

DCPux,y,z: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty required). DCP does not depend on frequency.

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

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

Connector Angle: The angle is assessed using the information gained by determining the
X_alata2 (no uncertainty required).

Cerificate No: H3-61B4_Jan0B Page 2 of 8
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H3DVeé SN:6184 January 28, 2008

Probe H3DV6

SN:6184

Manufactured: June 8, 2004
Last calibrated: February 21, 2007
Recalibrated: January 28, 2008

Calibrated for DASY Systems

(Note: non-compatible with DABYZ systernl)

Certificate No: H3-6184_Jan08 Pege 3 of 8
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e 2s FCC HAC RF Emissions Test Report Test Report No_:

H3DV6E SN:6184

January 28, 2008

DASY - Parameters of Probe: H3DV6 SN:6184

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

al
X 2.409E-03
¥ 2.502E-03
i 2.915E-03

Diode Compression1

DCP X 84 mv/
DCP Y 84 mV
DCPZ 85 mvV

Sensor Offset

X
Y
Z

Connector Angle

al a2
6.763E-5 -9.365E-6 + 5.1 % (k=2}
-4.500E-5 -B.B87E-6 +5.1 % (k=2)
-3.422E-5 4.661E-5 £ 5.1 % (k=2)

{Probe Tip to Sensor Center)

3.0 mm
3.0 mm
3.0 mm

-244 °

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

" numarical linearization parameter; uncertainty nat required

Certificate No; H3-6184_Jan08
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H3DVGE SN:6184 January 28, 2008

Frequency Response of H-Field

(TEM-Cell:ifi110, Waveguide R22)

& 2
8
E 1
Q
E
&
5 1.0 ;
&
g
% 08
L o8
o7 -
06— —————— !
n: 500 1000 1500 2000 2500 3000
f [MHz]
xy: —o—TEM - Rz2
— ——TEM —&—R22
Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
Ceriificate Mo: H3-6184_Jan08 Page 5of 8
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H3DV6 SN:6184 January 28, 2008

Receiving Pattern (¢), 9 = 90°

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

—— ) ——Y ——F —O—tol

Receiving Pattern (¢), 9 = 0°

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

——x —a—Y -7 —0—ln1.| ‘ ——x ey 7 -—0O-ivt
I
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H3DV6 SN:6184 January 28, 2008

Receiving Pattern (¢), 3 = 90°

1.0 ;
08 — | "
08 ‘ . . —0— 300 MHz
e I —8— 500 MHz
m B t
= . —— 750 MHz
=]
O —=— 1800 MHz
06 501 | | | i | I ! 2500 MHz
0.8 =1 1 { { |- 1 { |
0 &0 120 180 240 300 360
01
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
L " = o
Receiving Pattern (¢), $ =0
—&— 300 MHz
= —8— 600 MH2
=
= —8— 750 MHz
E —&— 1800 MHz
—i— 2500 MHz
0 B0 120 180 240 300 360
4[]
Uncertainty of Axial Isotropy Assessment: & 0.5% (k=2)
Certificate No: H3-61684 Jan08 Page 7 of 8
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H3DV6 SN:6184 January 28, 2008

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

1.E+06 —
1.E+06 |
s 1.E+04 1
Z |
g, |
5 1.E+03
G
]
3
1.E+02 4
1.E+01 |
1.E+00 + : t
0.001 0.0 0.1 1
' H[A/m] at 1800 MHz
-8 XY m - XY corr ——7 ——Z comr
2
1
=)
o 0
£
("1}
A4
-2 H I
0.004 0.01 01 1
H [A/m] at 1800 MHz
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Cearificate No: H3-6184 Jan(# Page 8 of &
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e 2s FCC HAC RF Emissions Test Report Test Report No_: HA850905A
Calibration Lﬂbﬂraiﬂw of iﬁ@z} ] Schwaeizerischer Kalibriardienst
Schmid & Partner i 2 c Service suisss d'étalonnage
Engineering AG o Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland .‘:"’rrﬁ\-‘\} S swiss Calibration Servics
el glya?
Accredited by the Swiss Federal Office of Metrology and Accred|zation Accraditation No.: SCS 108

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

cient  Sporton (Auden) Certificate No: CD835V3-1045_Sep07

CALIBRATION CERTIFICATE

| Object CD835V3 - SN: 1045

Calibration procedurals) QA CAL-20.v4

Calibration procedure for dipoles in air
Calibration date: September 25, 2007
Canditinn of the calibrated item In Tolerance

This calibration certificate documents the traceability to national slandards, which realize the physical units of measurements (Si).
All calibraticns have bean conductad in the closed laboratory facility: envirenment tampearature (22 + 31°C and humidity < 70%.

Calibration Equipmen: used (M&TE critical for calibration)

Primary Standards 107 Cal Date (Calibrated by, Certificate No.) Scheauled Calibration

Power meter EPM-442ZA GH37480704 03-0ct-06 (METAS. Mo. 217-00608) Oct-07

Power sansor HP 34814 WUS3T2827TH3 03-0ct-06 (METAS, Nio. 217-00608) Oes-07

Probe ER3DVE SN: 2336 27-Dec-08 (SPEAG, No. ER3-2336_DecDi) Dec-07

Probe HIOWVE SM: 6065 27-Dec-06 (SPEAG, No. H3-6085-Deci8) Dec-07

DAE4S 5M: 803 19-5ep-07 (SPEAG, No. DAE4-803 Sep0T) Sep-08

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

Powar meter EPM-44188 GB42420181 11-May-05 {SPEAG, in house check Nov-08) In house check; Nov-07

Power sansor HP 84824, US3raossar 11-May-05 (SPEAG, in house check Nov-06) In house check; Nov-07

Power sansor HP g482H 3318A09450 08-Jan-02 (SPEAG, in house check Nov-06) In house check: Now-07

Network Analyzer HP B753E US3T390585 18-0ct-01 (SPEAG, in house check Oct-08) In house check: Oc-07

RF generator E44338 MY 413103391 22-Nov-04 (SCV. TRS 001-021-0354) In house check: Noy-07
Name Funciion Signature

Calibrated by: Mike Meil Laboralory Technician R 1 &

Approves by: Fin Bampalt Technical Direstor /I— ?7 2L '
2 e Ty

lssued: September 27, 2007

This calizration certificate shall not ba reproducad axcept in full without written approval of the laboratory.

Certificate No: CD835V3-1045_Sep07 Paga 1 of 6
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e 2s FCC HAC RF Emissions Test Report Test Report No : HA850905A
Calibration Laboratory of 5‘*@1‘%} Schweizerischer Ralibrierdienst
Schmid & Partner ] Sarvice suissa d'étalonnage
Engineering AG N Servizio svizzero di taratura
Zaughausstrassa 43, 8004 Zurich, Switzeriand i{' ,ﬁ\‘,\:“ Swiss Calibration Sarvice
Acoredited by the Swiss Federsl Office of Metrology and Acoreditation Accreditation No.: SCS 108

The Swiss Accreditation Service |s one of the signatories to the EA
Multilataral Agreement for the recognition of calibration certificates

References

(1] ANSI-C83.19-2006
American National Standard for Methods of Measurement of Compatiblity between Wireless
Communications Devices and Hearing Aids,

Methods Applied and Interpretation of Parameters:

+ 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 selecled to be at
a distancs of 10 mm above the top edge of the dipole arms,

*  Measurement Conditions: Further details are avalable from the hardcopies at the end of the certificate. All
floures 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 dipcle under test is connected, the forward power is adjusted (o
the same level.

= Antenna Fesitioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
positioner with the arms horizonial and the feeding cable coming from the floor. The measurements are
perfarmed in a shielded room with absorbers around the setup to reduce the reflections.
Itis 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 diglectric reference wire and
able to move elastically in vertical direction without changing its relalive position to the lop center of the Test
Arch phantom. The vertical distance to the probe s adjusted after dipole mounting with a DASY4 Surface
Check job. Before the measurement, the distance hetween phantom surface and proba tip is verified. The
proper measurement distance is selected by choosing the matching section of Ihe HAC Test Arch phantomn
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
aoccuracy.

= [Feed Point Impedance and Relurn Loss: Thaese parameters are measured using a HP 8753E Vector
MNetwork Analyzer. The iImpedance 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,

»  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 80mm). 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 dipale 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 30-E-fisld, 10mm abova the dipole surface.

= H-field distribution: H-field is measured witn an isotropic H-fleld probe with 100mW forward power to the
antenna feed point, in he x-y-plane. The scan area and sensor distance is equivalent to the E-fizld 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 interpelated H-field, 10mm above the dipole surface at
the feed point.

Cerlificale No: COB35V3-1045_Sep07 Page 2 of 6
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1 Measurement Conditions

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

DASY Version DASY4 V4.7 B55

DASY PP Version SEMCAD V1.8 B176
Phantom HAC Test Arch SD HAC P01 BA, #1070
Distance Dipole Top - Prabe 104

Center

Scan resolution dx, dy =5 mm area = 20 x 180 mm
Frequency 835 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 0.453 Alm
Uncertainty for H-field measurement: 8.2% (k=2)

E-field 10 mm abave dipole surface condition Interpolated maximum
Maximum measured above high end- 100 mW forward power 168.2 Vim
Maximum measured above low end 100 mW forward power 165.9 W/m
Averaged maximum above arm 100 mW lorward power 167.1 V/m

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

3.1 Antenna Parameters

Freguency Return Loss Impedance

800 MHz 15.4 dB ‘ (41.9-j13.5) Ohm
835 MHz 30.8 dB {49.7 + 2.8 ) Ohm
800 MHz 17.1 dB (55.1-j13.9) Chm
950 MHz 18.9dB (48.6 +j11.1 ) Ohm
8960 MHz 15.0 dB (54.9 +]18.3 ) Ohm

3.2 Antenna Design and Handling

The calibration dipole has a symmetric geometry with a built-in two stub malching network, which leads ta 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 rot 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 overhealing, 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.

Certificate No: CDB35V3-1045_Sepl7 Page 3 of 6
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FCC HAC RF Emissions Test Report

Test Report No

- HA850905A

3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart

CHI] s11
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fvg
ib
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D=l

Cor

LoG

3 o8/ REF

=15

27 Sep 2887 11:24:325

=-38.828 dB

35600 B0 HHz
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= ©

5i1
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535.899 888 NHz
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3.3.2 DASY4 H-field result
Date/Time: 25.09.2007 13:54:05

Test Laboratory: SPEAG Lab 2

DUT: HAC-Dipale 835 MHgz; Type: CDB35V3; Serial: 1045
Communication System: CW; Frequency: 833 MHz; Duty Cycle: 1:1
Medium paramelers used: o = 0 mho/m, g = 1; p= 1 kg/m’
Phantom section: H Dipole Section
Measurement Standard: DASY4 (High Precision Assessment)
DASY4 Configuration:

s Probe: H3DV6 - SNo0GS; Calibrated: 27.12.2006

«  Sensor-Swiace: (Fix Surface)

#  Elecronics: DAE4 Sn803; Calibrated: 19.09.2007

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

®  Measurement SW; DASY4, V4.7 Build 55, Postprocessing SW: SEMCAD, V1.8 Build 176

H Scan - Sensor Center 10mm above CD835 Dipole/Mearing Aid Compatibility Test (41x361x1):
Measurement grid: dx=53mm, dy=3mm

Maximum velue of peak Total feld = 0.453 A'm

Probe Modulation Factar = 1.00

Device Reference Point: 0L000, 0.000, 354.7 mm

Reference Value = 0477 Arm; Power Drift = 0.000 dB

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

Peak H-Geld in A/m

Grd 1 Grid 2 Girid 3
0.364 405 0.3%

M4 M4 M4
Grid 4 Grid § Cirid &
0.411 453 0444
M4 M4 M4

Grid 7 Girid & Cirid 9
0.362 0.398 0.331

M4 M4’ M4
a8
— 0.000 H
432 .
A4
[N
=130
T3 ol 4
s
0dB = 0.453A/m
Certificate Mo: CD835V3-1045_Sep07 Page 5of &

©2008 SPORTON INTERNATIONAL INC. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.02



e 2s FCC HAC RF Emissions Test Report

Test Report No

- HAB850905A

3.3.3 DASY4 E-Field result

Test Laboratory: SPEAG Lab 2

DUT: HAC-Dipole 835 MHz; Type: D835V3; Serial: 1045

Communication System: CW; Frequency: 835 MHz; Duty Cycle: |1

Madium parameters used: o = 0 mho/m, g = 1, p = 1000 kg/m’

Phantom section: E Dipole Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

s« Probe: ER3DV6 - SN2336; ConvF(l, 1, 1); Calibrated: 27.12.2006

*  Sensor-Surface: (Fix Surface)

s Electronics: DAEA SnS3; Calibrated: 31.08.2006
*  Phantom: HACT Test Arch with Coil; Type: SD HAC P01 BA: Serial: 1070

Date/Time: 23.09.2007 11:58:13

*  Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

E Scan - Sensor Center 10mm above CD333 Dipole/Hearing Aid Compatibility Test (41x361x1):
Measurement grid: dv=3mm, dy=5mm
Maximum value of peak Total field = 168.2 Vim

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, 354.7 mm

Reference Value = 108.0 V/m; Power Drift = -0.007 d3

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

=101

Peak E-field in Vim

Grid 1 |Grid2 | Grid3

164.2 165.9 157.1

M4 M4 M4

Grd 4 Garid § Cirid &

87.2 884 84.0

ik M4 M4

Grid? |Grid8 | Grid9

163.2 168.2 161.1

M4 M4© Md

1

0dB=168.2V/m

Certificate No: CDB35V3-1045_Sep07
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzerland

Schwaizerischer Kallbriardienst
Service suisss d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Acoredited by Ihe Swiss Federal Office of Metrology and Accraditation Aceraditation Na.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreemant for the recognition of calibration cenificatas

Calibration procedura(s)

Calibration date:

Condition of the calibrated item

This calibration cerificate documents the traceability to natonal standards, which reslize the physical units of measurements (Si).
All calibrations have been conducted |n the dosed laboratory fecllity; environment tempergture (22 £ 3)°C and humidity < T0%.

Calibration Equipment used (M&TE critical for calibration)

Callbrated by:

Approved by

-

This calibralion cerlificate shall not be reproduced except in full without written approval of the laboratory.

Primary Slandards o# Cal Dale (Celibrated by, Cerificale No.) ~ Scheduled Callbration
Power meter EPM-442A GBE3T48070d 03-Oct-06 (METAS, No. 217-00608) 007

Power sensor HP 84814 UsaTzoz7as 03-Oct-06 (METAS, No. 217-00608) Oci-07

Probe ER3IDVE SN: 2336 27-Dec-06 (SPEAG, No. ER3-2336_Declg) Dec-07

Probe H3OWE SN: 6065 27-Dec{8 (SPEAG, No. H3-6065-DeclB) Dec-07

DAE4 SN; 203 18-Sep-07 (SPEAG, No. DAE4-803_SeplT) Sep-08

Secondary Standards D¢ Check Dale {in house} Scheduled Chack
Power meter EPM=14185 GBAZ420181 11-May-05 (SPEAG, in house check Now-D8) I house check: Nov-07
Power sansor HP B4824 Usarzessa? 11-May-05 (SPEAG. in house check Now-0G) In house chack: Nov-07
Power sensor HFP B482H 331BADDAE0 DE-Jan0Z [SPEAG, in house check Mov-08) In house chedk: Nov-07
MNetwork Analyzer HP 8753E Us37380585 1B-Qct-01 {SPEAG, in house chack Oct-08) In house check: Oct-07
RF ganerator E44338 MY 41310301 22-MNav-04 (5CY, TRS 001-021-0354) In house chack: Nov-0T

Izsued: Septembar 28, 2007

Cortificate No: CD1880V3-1038 Sep07
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FCC HAC RF Emissions Test Report

Test Report No : HA850905A

Calibration Laboratory of ST,

Schmid & Partner e
Engineering AG T

Zeughausstrassa 43, B004 Zurich, Switzeriand €;,ﬁ>?

Accredited oy the Swiss Federal Office of Metrology and Accreditation
The Swiss Accreditalion Service |8 one of the signalories Lo the EA
Multilateral Agreament for the recognition of callbration certificates

References
[1] ANSI-CE3.19-20086

Schweizerischer Kalibrierdianst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accraditation No.: SCS 108

American National Standard for Methods of Measurament of Compatibility between Wireless

Communications Devices and Hearing Aids

Methods Applied and Interpretation of Parameters:

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

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 dipcle
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 maiching 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 referenca polint (upper surface of the dipole) and the
matehing grid reference point (lip of the probe} considering the probe sensor offset. The vertical
distance to the probe is essential for the accuracy.

Feed Point Impedance and Return Loss: These paramelers are measured using a HP 8753E Vector
Netwaork 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 dipale in the air, at least
70cm away from any obstacles.

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 paint. In accordance with [1], the scan area is 20mm wide, its length
axceeds the dipole arm length (180 or 90mm). The sensor center is 10 mm (in 2} above the top of the
dipole arms. Two 30 maxima are available near the end of the dipole arms. Assuming the dipole arms
are perfectly in one line, the average of these two maxima (in subgrid 2 and subgrid 8) is delermined to
compensate for any non-parallelily to the measurement plane as well as the sensor displacement. The
E-fizld value stated as calibration value represents the maximum of the interpolated 3D-E-field, 10mm
above the dipole surface.

H-fisld distribution: H-field is measured with an isofropic 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 B55

DASY PP Version SEMCAD V1.8 B176
Phantom HAC Test Arch S0 HAC P01 BA, #1002
Distance Dipole Top - Probe Center 10 mm

Scan resolution dx, dy =5 mm area =20 x 80 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 0.471 Alm
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 138.9 Vim
Maximum measured above low end 100 mW forward power 138.8 Vim
Averaged maximum above arm 100 mwW forward power 138.9 V/im

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

3.1 Antenna Parameters

Frequency Return Loss Impedance |
1710 MHz 19.2dB (48.9 +10.9) Ohm |
1880 MHz 22.1dB (53.8 +j7.2) Ohm |
1900 MHz 22108 (56.5 + 5.2 ) Ohm

1950 MHz 26.1dB (54.3_j2.9 ) Ohm o
2000 MHz 19.1dB (40.1 +0.4) 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 mechenical stress or overheating, check the impedance characteristics to ensure
that the internal matching netwaork 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

27 Sep 2007 113152126
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3.3.2 DASY4 H-Field Result

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHz; Type: CD880V3; Serial: 1038

Communication System: CW; Frequency: 1880 MHz, Duty Cyele: 1:1

Medium parameters used: o = Omho/m, g = Lip=1 k.g,fm-‘

Phantom section: H Dipole Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

- & & & @

Probe: HADVG - SN6065; ; Calibrated: 27.12.2006
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn903; Calibrated: 19.09.2007
Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA: Serial: 1070
Measurement 8W: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 176

Date/Time: 25.09.2007 15:53:23

H Scan - Sensor Center 10mm above CD1880V3 Dipole/Hearing Aid Compatibility Test (41x181x1):

Measurement grid, dx=Smm, dy=5mm

Maximum value of peak Total feld = 0471 A'm

Probe Modulanon Factor = 1.00

Device Reference Point: 0.000, 0.000, 3547 mm
Reference Value = 0,498 A'm; Power Drift = 0.009 dB
Hearing Aid Near-Field Category: M2 (AWF 0 dB)

Peak H-field in A/m

Cirid 1 Girid 2 Grid 3
0.404 M2|0.435 M2 |0.418 M2
Grd 4 Gnd 5 Grid &
0,442 M2|0.471 M2]0.454 M2
Grid 7 Grid B Girid 9
0.402 M2|0.426 M2]|0.410 M2

dB

.00

r 1 ]

2,94 -4 ! !

-5.08 il | '

-8.82 F

1.8

147

0dB=047T1A/m
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3.3.3 DASY4 E-Field Result

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHz; T'ype: CD1880V3; Serial; 1038

Communication System: CW; Frequeney: 1880 MHz;, Duty Cyele: 1:1

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

Phantom section: E Dipole Section

Measuremeni Standard: DASY4 (High Precision Assessment)

DASY4S Configuration:

Probe: ER3DVG - SM2336; ConvF(1, 1, 1); Calibrated: 27.12.2000
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn903, Calibrated: 19.09.2007
Phantom: HAC Test Arch with Coil; Type: 8D HAC P01 BA; Serial: 1070
Measurement SW: DASY4, V4.7 Build 55; Mostprocessing SW: SEMCAD, V1.8 Build 174

Date/Time: 27.09.2007 12:27:44

E Scan - Sensor Center 10mm above CD1880V3 Dipole/Hearing Aid Compatibility Test (41x181x1):

Measurement grid: dx=5mm, dy=35mm

Maximum value of peak Total field = 138.9 Vim

Probe Modulation Factor = 1.00

Reference Value = 1563 V/m; Power Dnft = 0.002 dB

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

Peak E-field in Vim

Grid 1 Grid 2 Grid 3
133.8 M2|138.9 M2|137.0 M2
Grid 4 Grid 5 Grid 6

89.9 M3 |92.3 M3 |89.1 M3
Grid 7 Grid 8 Grid 9
133.4 M2|138.8 M2|133.8 M2

4.72

-6.29

-1.86

NdB=138.9V/m
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Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X 1o the robot
coordinate system.

Methods Applied and Interpretation of Parameters
« DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrumeant traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

« Connector angle; The angle of the connectar is assessed measuring the angle
mechanically by a tool inserled. Uncertainty 15 not required.

= The following parameters contain technical information as a result from the performance
test and require no uncertainty.

» DC Voltage Measurement Linearity: Verificalion of the Linearity at +10% and -10% of the
nominal calibration vollage. Influence of offset vallage is included in this measurement.

s Common mode sensitivity: Influence of a positive or negative common mode voltage on the
differential measurement.

s Channel separation: Influence of a voltage on the neighbor channels not subject to an input
voltage.

s AD Converter Values with inpuls shorled: Values on the internal AD converter
corresponding to zero input voltage

s Input Offset Measuremenl; Output voltage and statistical results over a large number of
zero voltage measurements.

= Input Offset Current: Typical value for information; Maximum channel input offset current,
not considering the input resistance.

» Input resistance: DAE input resistance at the connector, during internal auto-zeroing and
during measurement.

s Low Battery Alarm Vollage: Typical value for informalion. Below this voltage, a battery
alarm signal is generated.

« [Power consumption: Typical valug for information. Supply currents in various operating
modes.
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DC Voltage Measurement
A'D = Converler Resciulion momins|

High Range: 1L88 = 61UV, full range = =100, +300 mV
Low Range; 1L6B = Iy, full range= -1.....¢3mV
DASY measurement paramalars: Autc Zam Time: 3 sec; Measuring fime: 3 sec
Calibration Factors X Y | z
High Range 404,715+ 0.7% (k=2) | 403520+ 0.1% (k=2) | 405065+ 0.1% (k=2)
Low Range 399539+ 0.7% (k=2) | 396323 £ 0.7% (k=2) | 397102 £ 0.7% (k=2)
Connector Angle
‘ Connector Angle to be used in DASY sysiam L o J
Cartificate No, DAE4-778_Sepl? Faga 3ol s
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Appendix
1. DC Voltage Linearity
High Range Input (uV) Reading [(pV) Error (%)
Channel X + Input 200000 100009 5 0.00
Channal X + Inpul 20000 20004.41 0.02
Channal X = Input 20000 -20002 .56 o0
Channel ¥ + Input 200000 200000.3 .00
Channel ¥ + Input 20000 2000367 0.02
Channel ¥ = Input 20000 -20003.41 0.02
Channel Z + Input 200000 200000.3 0.00
Channel 2 + Input 20000 2000240 .01
Channal - Input 20000 -20006.25 .02
Low Range Input {uV) Reading (uv) Error (%)
Channal X + Input 2000 1656.9 0.00
Channel X + Input 200 19947 .26
Channal X - Input 200 -200.58 0.28
Channel ¥ + Input 2000 200C.1 C.o0
Channel ¥ + Input 200 193.15 043
Channel ¥ - Input 200 -200.77 0.38
Channel £ + Input 2000 2000 Q.00
Channel Z + Input 200 19922 0.3%
Channel Z = Input 200 =201.39 0.69
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 soc: Measuring time: 3 sec
Common moda High Range Low Range
Input Valtage (mV) Avarage Reading (V) Average Reading (uV)
Channal X 200 -6.00 -6.42
- 200 7T B8.60
Channal ¥ 200 -2.49 -2 .64
- 200 2.04 1.25
Channal Z 200 -10.83 =10.80
- 200 9.19 5.80
3. Channel separation
DASY maasurement parameaters: Auto Sero Time: 3 sac: Measuring tima® 3 sec
Input Voltage (mV) | Channel X (u¥) | Channel Y (uV) Channel Z (uV)
Channal X 200 - 257 015
Channal ¥ 200 011 - 4.08
Channal Z 200 -1.80 1.03 -
Cortificato Ho, DAE4-778_Sop07 Pago 4 of 5

Rev.02



e 2s FCC HAC RF Emissions Test Report

Test Report No -

4. AD-Converter Values with inputs shorted

DASY maasurement parameters: Auto Zero Time: 3 sec; Measuring lime: 3 sec
High Range (LSB) Low Range (LSB)
Channel X 160€8 16321
Channel ¥ 16180 16238
Channel 2 16405 16167

5. Input Offset Measuremeant
DASY measurament parametars: Aulo Zero Tima: 3 s6¢; Maasuning time: 3 sec

Input 10K
Average (uV) min. Offset (uV) | max. Otffset (uv) 8td. I?:::'mn
Channel X <0.14 -1.23 0.61 0.3
Channel ¥ U85 =724 n.48 0.49
Channel -1.24 =243 0.38 0.51
6. Input Offset Current

Maminal nput cireuitry offset curment on all channels: <2514

7. Input Resistance -

Zeroing (MOhm) Measuring {(MOhm)

Channel X 0.2000 2017
Channal % 0.2000 201.7
Channel 2 0.1929 2025

8. Low Battery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDC)
Supply (+ Veg) +7.9
Supply (- Vicc) -T6

9. Power Consumption [verfied during pre test)
Typical values Switched off (mA) | Stand by (mA) Transmitting lm.lu.]_'
Supply (+ Ycc) +0.0 +§ +14
Supply (- Vee) ~0.01 -8 4

Cenificaie Mo: DAE4-TTE_SealT Page 5ol 3

©2008 SPORTON INTERNATIONAL INC. SAR Testing Lab

This report shall not be reproduced except in full, without the written approval of Sporton. Rev.02



