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1 Test Laboratory

1.1 Testing Location

Company Name: TMC Beijing, Telecommunication Metrology Center of MIIT
Address: No 52, Huayuan beilu, Haidian District, Beijing,P.R.China
Postal Code: 100191

Telephone: +86-10-62304633

Fax: +86-10-62304793

1.2 Testing Environment

Temperature: 18°C~25 °C,
Relative humidity: 30%~ 70%
Ground system resistance: <05 Q

Ambient noise is checked and found very low and in compliance with requirement of standards.
Reflection of surrounding objects is minimized and in compliance with requirement of standards.

1.3 Project Data

Project Leader: Qi Dianyuan
Test Engineer: Lin Hao
Testing Start Date: June 29, 2012
Testing End Date: June 29, 2012

1.4 Signature

R

Lin Hao
(Prepared this test report)

Qi Dianyuan
(Reviewed this test report)

Xiao Li
Deputy Director of the laboratory
(Approved this test report)
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2 Client Information

2.1 Applicant Information

Company Name:
Address /Post:

City:

Postal Code:
Contact Person:
Email:

Country:
Telephone:

Fax:

TCT Mobile Limited

5F, E building, No. 232, Liang Jing Road ZhangJiang High-Tech Park,
Pudong Area Shanghai, P.R. China. 201203

Shanghai

201203

Gong Zhizhou

zhizhou.gong@jrdcom.com

P. R. China

0086-21-61460890

0086-21-61460602

2.2 Manufacturer Information

Company Name:
Address /Post:

City:

Postal Code:
Contact Person:
Email:

Country:
Telephone:

Fax:

TCT Mobile Limited

5F, E building, No. 232, Liang Jing Road ZhangJiang High-Tech Park,
Pudong Area Shanghai, P.R. China. 201203

Shanghai

201203

Gong Zhizhou

zhizhou.gong@jrdcom.com

P. R. China

0086-21-61460890

0086-21-61460602

3 Equipment Under Test (EUT) and Ancillary Equipment (AE)

3.1 About EUT

EUT Description:
Model Name:

Marketing Name:
Frequency Band:

UMTS Dual band / GSM Quad band mobile phone
Aries

Alcatel OT510A

GSM 850/1900; WCDMA 850/1900

3.2 Internal Identification of EUT used during the test

EUT ID* SN or IMEI

HW Version SW Version

EUT1 013107000005932 / 013107000006369 05 SW382
*EUT ID: is used to identify the test sample in the lab internally.

3.3 Internal Identification of AE used during the test

AE ID* Description
AE1l Battery
AE2 Battery

Model SN Manufacturer
CAB3120000C1 / BYD
CAB3120000C3 / BAK
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4 CONDUCTED OUTPUT POWER MEASUREMENT

4.1 Summary
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During the process of testing, the EUT was controlled via Rhode & Schwarz Digital Radio
Communication tester (CMU-200) to ensure the maximum power transmission and proper
modulation. This result contains conducted output power for the EUT. In all cases, the measured

output power should be greater and within 5% than EMI measurement.

4.2 Conducted Power

Conducted Power (dBm)
8560?/:\'/:2 Channel 251(848.8MHz) Channel 190(836.6MHz) Channel 128(824.2MHz)
32.74 33.04 33.48
Conducted Power (dBm)
19(;;':3_'2 Channel 810(1909.8MHz) Channel 661(1880MHz) Channel 512(1850.2MHz)
29.68 29.05 29.35
Conducted Power (dBm)
WCDMA
850MHz Channel 4233(846.6MHz) | Channel 4182(836.4MHz) | Channel 4132(826.4MHz)
22.77 22.75 22.92
Conducted Power (dBm)
l/ggoDl\’/\I/ll—ﬁ Channel 9538(1907.6MHz) | Channel 9400(1880MHz) | Channel 9262(1852.4MHz)
22.06 22.03 22.08
5. Reference Documents
5.1Reference Documents for testing
The following document listed in this section is referred for testing.
Reference Title Version
ANSI C63.19-2007 American National Standard for Methods of Measurement 2007

of Compatibility between Wireless Communication Devices Edition

and Hearing Aids

6 OPERATIONAL CONDITIONS DURING TEST

6.1 HAC MEASUREMENT SET-UP

These measurements are performed using the DASY5 NEO automated dosimetric assessment
system. It is made by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland. It
consists of high precision robotics system (Staubli), robot controller, Intel Core2 computer,
near-field probe, probe alignment sensor. The robot is a six-axis industrial robot performing
precise movements. A cell controller system contains the power supply, robot controller, teach
pendant (Joystick), and remote control, is used to drive the robot motors. The PC consists of the
HP Intel Core2 1.86 GHz computer with Windows XP system and HAC Measurement Software
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DASY5 NEO, A/D interface card, monitor, mouse, and keyboard. The Stdubli Robot is connected
to the cell controller to allow software manipulation of the robot. A data acquisition electronic (DAE)
circuit performs the signal amplification, signal multiplexing, AD-conversion, offset measurements,
mechanical surface detection, collision detection, etc. is connected to the Electro-optical coupler
(EOC). The EOC performs the conversion from the optical into digital electric signal of the DAE
and transfers data to the PC plug-in card.

Eemote Control Box

elulele

Electro Optical

- Coupler (EOC)
Sienallamps
A - -~
-
Neasurement Server //C: ’ DAE
iy (opt 1ink)
DAST 5 |— /__ / f (Dnt Probe
\ link)
Zxzerial robot| — .
Ij - [I +digitalIfD . ,/ ad—Ll | EuT
- Dewice
Light Heam [ J ’,’/"" Positioner
Eobot H L
Controler
(CSTHB—tr .
T T pe)
]

Teach Fendant

Fig. 1 HAC Test Measurement Set-up

The 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 PC-card is accomplished through an optical downlink for
data and status information and an optical uplink for commands and clock lines. The mechanical
probe mounting device includes two different sensor systems for frontal and sidewise probe
contacts. They are also used for mechanical surface detection and probe collision detection. The
robot uses its own controller with a built in VME-bus computer.

6.2 Probe Specification

6.2.1 E-Field Probe Description

Construction One dipole parallel, two dipoles normal to probe axis
Built-in shielding against static charges

PEEK enclosure material

Calibration In air from 100 MHz to 3.0 GHz (absolute accuracy +6.0%,
k=2)
Frequency 40 MHz to > 6 GHz (can be extended to < 20 MHz)

Linearity: £ 0.2 dB (100 MHz to 3 GHz)

[ER3DV6]

Directivity + 0.2 dB in air (rotation around probe axis)

+ 0.4 dB in air (rotation normal to probe axis)
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Dynamic Range 2 VIm to > 1000 V/m; Linearity: £ 0.2 dB

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

Application General near-field measurements up to 6 GHz
Field component measurements

Fast automatic scanning in phantoms

6.2.2 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
PEEK enclosure material (resistant to organic solvents,
e.g., glycolether)

Frequency 200 MHz to 3 GHz (absolute accuracy + 6.0%, k=2); Output
linearized
[H3DV6]
Directivity + 0.2 dB (spherical isotropy error)
Dynamic Range 10 mA/mto 2 A/m at 1 GHz

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

Dimensions Overall length: 330 mm (Tip: 40 mm)
Tip diameter: 6 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 3 mm

Application General magnetic near-field measurements up to 3 GHz (in
air or liquids)
Field component measurements
Surface current measurements
Low interaction with the measured field

6.3 Test Arch Phantom & Phone Positioner

The Test Arch phantom should be positioned horizontally on a stable surface. Reference markings
on the Phantom allow the complete setup of all predefined phantom positions and measurement
grids by manually teaching three points in the robot. It 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).

The Phone Positioner supports accurate and reliable positioning of any phone with effect on near
field <+0.5 dB.
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Fig. 2 HAC Phantom & Device Holder

6.4 Robotic System Specifications

Specifications
Positioner: Staubli Unimation Corp. Robot Model: RX160L
Repeatability: £0.02 mm
No. of Axis: 6
Data Acquisition Electronic (DAE) System
Cell Controller
Processor: Intel Core2
Clock Speed: 1.86 GHz
Operating System: Windows XP
Data Converter
Features:Signal Amplifier, multiplexer, A/D converter, and control logic
Software: DASY5 software
Connecting Lines: Optical downlink for data and status info.
Optical uplink for commands and clock

7 EUT ARRANGEMENT

7.1 WD RF Emission Measurements Reference and Plane

Figure 4 illustrates the references and reference plane that shall be used in the WD emissions
measurement.

* 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 WD (speaker or T-coil).

* The grid is located by reference to a reference plane. This reference plane is the planar area
that contains the highest point in the area of the WD that normally rests against the user’s ear

* The measurement plane is located parallel to the reference plane and 15 mm from it, out from
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the phone. The grid is located in the measurement plane.

Y Erthcal CSMERIne o phore

PSS Horizortal centerline of
annEtic cutaly

Fig. 3 WD reference and plane for RF emission measurements

8 SYSTEM VALIDATION

8.1 Validation Procedure

Place a dipole antenna meeting the requirements given in ANSI C63.19 D.5 in the position
normally occupied by the WD. The dipole antenna serves as a known source for an electrical and
magnetic output. Position the E-field and H-field probes so that:

* The probes and their cables are parallel to the coaxial feed of the dipole antenna

* The probe cables and the coaxial feed of the dipole antenna approach the measurement area
from opposite directions

* The center point of the probe element(s) are 10 mm from the closest surface of the dipole
elements.
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Electric Field Magnetic Field
Probe Probe

1 cmtotop edge of
+ dipale element

Dipole
Signal ggneramr e F Arnplifie —| Dual Directional Coupler
RF
Power Meter
Fig. 4 Dipole Validation Setup
8.2 Validation Result
E-Field Scan
Mode | Frequency |Input Power | Measured® | Target? Deviation® | Limit*
(MHZz) (mW) Value(V/m) | Value(V/Im) | (%) (%)
Cw 835 100 162.9 160.7 1.37 +25
Cw 1880 100 143.7 141.5 1.55 +25
H-Field Scan
Mode | Frequency Input  Power | Measured | Target Deviation Limit
(MHz) (mW) Value(A/m) | Value(A/m) | (%) (%)
cw 835 100 0.468 0.456 2.63 +25
cw 1880 100 0.460 0.473 -2.75 +25

Notes:

1. Please refer to the attachment for detailed measurement data and plot.

2. Target value is provided by SPEAD in the calibration certificate of specific dipoles.

3. Deviation (%) = 100 * (Measured value minus Target value) divided by Target value.

4. ANSI C63.19 requires values within + 25% are acceptable, of which 12% is deviation and 13% is measurement
uncertainty. Values independently validated for the dipole actually used in the measurements should be used,

when available.

9 Probe Modulation Factor

The Probe Modulation Factor (PMF) is defined as the ratio of the field readings for a CW and a
modulated signal with the equivalent Field Envelope Peak as defined in ANSI C63.19 (Chapter
C.3.1).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 10dB 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.
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9.1 Modulation Factor Test Procedure

This may be done using the following procedure:

1.

Fix the field probe in a set location relative to a field generating device, such as the reference
dipole antenna, as illustrated in Figure 6.

llluminate the probe using the wireless device connected to the reference dipole with a test
signal at the intended measurement frequency, Ensure there is sufficient field coupling
between the probe and the antenna so the resulting reading is greater than 10 dB above the
probe system noise floor but within the systems operating range.

Record the amplitude applied to the antenna during transmission and the field strength
measured by the E-field probe located near the tip of the dipole antenna

Replace the wireless device with an RF signal generator producing an unmodulated CW
signal and set to the wireless device operating frequency.

Set the amplitude of the unmodulated signal to equal that recorded from the wireless device.
Record the reading of the probe measurement system of the unmodulated signal.

The ratio, in linear units, of the probe reading in Step 6) to the reading in Step 3) is the E-field
modulation factor. PMFg = Ecw / Emod (PMFH = Hew / Himod)

Repeat the previous steps using the H-field probe, except locate the probe at the center of the
dipole.

CW MM

Tunable
Amplifier

WD Signa

Fig. 5 Probe Modulation Factor Test Setup

9.2 Modulation Factor

9.2.1 E-Field
Frequency Mode Input Power E-Field Measured Value Probe Modulation
(MHz) (mW) (V/Im) Factor
CwW 100 163.9 \
835 WCDMA 100 173.9 1.00
GSM 100 60.2 2.88
CwW 100 137.7 \
1880 WCDMA 100 134.8 1.00
GSM 100 46.6 2.88
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9.2.2 H-Field
Frequency Mode Input Power H-Field Measured Value Probe Modulation
(MHZz) (mW) (A/m) Factor
CwW 100 0.458 \
835 WCDMA 100 0.425 1.00
GSM 100 0.147 2.88
CwW 100 0.463 \
1880 WCDMA 100 0.411 1.00
GSM 100 0.143 2.88

10 RF TEST PROCEDUERES

The evaluation was performed with the following procedure:

1) Confirm proper operation of the field probe, probe measurement system and other
instrumentation and the positioning system.

2) Position the WD in its intended test position. The gauge block can simplify this positioning. Note
that a separate E-field and H-field gauge block will be needed if the center of the probe sensor
elements are at different distances from the tip of the probe.

3) Configure the WD normal operation for maximum rated RF output power, at the desired channel
and other operating parameters (e.g., test mode), as intended for the test.

4) The center sub-grid shall centered on the center of the T-Coil mode axial measurement point or
the acoustic output, as appropriate. Locate the field probe at the initial test position in the 50 mm
by 50 mm grid, which is contained in the measurement plane. If the field alignment method is used,
align the probe for maximum field reception.

5) Record the reading.

6) Scan the entire 50 mm by 50 mm region in equally spaced increments and record the reading at
each measurement point. The distance between measurement points shall be sufficient to assure

the identification of the maximum reading.

7) Identify the five contiguous sub-grids around the center sub-grid with the lowest maximum field

strength readings. Thus the six areas to be used to determine the WD’s highest emissions are
identified and outlined for the final manual scan. Please note that a maximum of five blocks can be
excluded for both E-field and H-field measurements for the WD output being measured. Stated
another way, the center sub-grid and three others must be common to both the E-field and H-field
measurements.

8) Identify the maximum field reading within the non-excluded sub-grids identified in Step 7)

9) Convert the maximum field strength reading identified in Step 8) to V/m or A/m, as appropriate.
For probes which require a probe modulation factor, this conversion shall be done using the
appropriate probe modulation factor and the calibration.

10) Repeat Step 1) through Step 10) for both the E-field and H-field measurements.

11) Compare this reading to the categories in ANSI C63.19 Clause 7 and record the resulting
category. The lowest category number listed in 7.2, Table 7.4, or Table 7.5 obtained in Step 10) for
either E- or H-field determines the M category for the audio coupling mode assessment. Record
the WD category rating.
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11 HAC RF TEST DATA SUMMARY

11.1 Measurement Results (E-Field)

Frequency AWF | Measured Value Power Drift Category
MHz | Channel (V/m) (dB)
GSM 850
848.8 251 -5 249.1 -0.13 M3(see Fig B.1)
836.6 190 -5 224.2 -0.01 M3(see Fig B.2)
824.2 128 -5 209.2 0.07 M3(see Fig B.3)
GSM 1900
1909.8 810 -5 72.48 -0.13 M3(see Fig B.4)
1880 661 -5 69.02 -0.06 M3(see Fig B.5)
1850.2 512 -5 83.38 -0.01 M3(see Fig B.6)
WCDMA 850
846.6 4233 0 76.31 -0.06 M4(see Fig B.7)
836.4 4182 0 80.43 -0.06 M4(see Fig B.8)
826.4 4132 0 72.59 -0.00 M4(see Fig B.9)
WCDMA 1900
1907.6 9538 0 29.05 -0.12 M4(see Fig B.10)
1880 9400 0 30.91 -0.02 M4(see Fig B.11)
1852.4 | 9262 0 38.72 -0.01 M4(see Fig B.12)

11.2 Measurement Results (H-Field)

Frequency AWF | Measured Value Power Drift Category
MHz | Channel (A/m) (dB)
GSM 850
848.8 251 -5 0.39 -0.01 M4(see Fig B.13)
836.6 190 -5 0.34 0.03 M4(see Fig B.14)
824.2 128 -5 0.31 -0.05 M4(see Fig B.15)
GSM 1900
1909.8 810 -5 0.25 -0.06 M3(see Fig B.16)
1880 661 -5 0.23 -0.00 M3(see Fig B.17)
1850.2 512 -5 0.24 -0.01 M3(see Fig B.18)
WCDMA 850
846.6 4233 0 0.11 -0.02 M4(see Fig B.19)
836.4 4182 0 0.12 0.01 M4(see Fig B.20)
826.4 4132 0 0.11 -0.00 M4(see Fig B.21)
WCDMA 1900
1907.6 9538 0 0.10 -0.03 M4(see Fig B.22)
1880 9400 0 0.10 -0.02 M4(see Fig B.23)
1852.4 | 9262 0 0.11 -0.04 M4(see Fig B.24)
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Mode Maximum value of | Maximum value of E-Field M H-Field M Total M
peak Total E-Field | peak Total H-Field Rating Rating Rating
(VIim) (A/m)
GSM M3 M4 M3(see Fig
249.1 0.39
850 (AWF -5dB) | (AWF -5 dB) B.25)
GSM M3 M3 M3(see Fig
83.38 0.25
1900 (AWF -5dB) | (AWF -5 dB) B.26)
WCDMA M4 M4 M4(see Fig
80.43 0.12
850 (AWF 0 dB) (AWF 0 dB) B.27)
WCDMA M4 M4 M4(see Fig
38.72 0.11
1900 (AWF 0 dB) (AWF 0 dB) B.28)

12 ANSI C 63.19-2007 LIMITS

Table 1: Telephone near-field categories in linear units

Category Telephone RF parameters < 960 MHz
Near field AWF E-field emissions H-field emissions
0 631.0to 1122.0 Vim 1.91 to 3.39 A/m
Category M1/T1
-5 473.210841.4 V/m 1.43t02.54 A/m
0 354.8 t0 631.0 Vim 1.07t01.91 A/m
Category M2/T2
-5 266.1t0 473.2 V/m 0.80to 1.43 A/m
0 199.5 to 354.8 V/m 0.60 to 1.07 A/m
Category M3/T3
-5 149.6 to 266.1 V/m 0.4510 0.80 A/m
0 <199.5 V/m <0.60 A/m
Category M4/T4
-5 <149.6 V/m <0.45 A/m
Category Telephone RF parameters > 960 MHz
Near field AWF E-field emissions H-field emissions
0 199.5 to 354.8 V/m 0.60 to 1.07 A/m
Category M1/T1
-5 149.6 to 266.1 V/m 0.451t0 0.80 A/m
0 112.2 t0 199.5 V/m 0.34t0 0.60 A/m
Category M2/T2
-5 84.11t0 149.6 V/m 0.251t0 0.45 A/m
0 63.1t0 112.2 Vim 0.19t0 0.34 A/m
Category M3/T3
-5 47.3t084.1 Vim 0.14 t0 0.25 A/m
0 <63.1 Vim <0.19 A/m
Category M4/T4
-5 <47.3 Vim <0.14 A/m
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Uncertain Standard | Standard Degree
ty Value Uncertain | Uncertain | of
(%) Prob. Ci Ci ty ty freedo
No. Error source Type ) k
Dist. E \H . . m  Ves
(%) U; (%) | (%) U; (%)
or vj
E H
Measurement System
1 Probe Calibration B 5. N 1 1 1 5.1 5.1 00
2 | Axial Isotropy B 4.7 R J3 |1 1 2.7 2.7 %
3 | Sensor Displacement B 16.5 R | 43| 1 |o0145 9.5 1.4 %
4 | Boundary Effects B 2.4 R | 43| 1 1 1.4 1.4 %
5 | Linearity B 4.7 R | 43| 1 1 2.7 2.7 %
Scaling to Peak
6 J B 2.0 R | 43| 1 1 12 12 %
Envelope Power
7 | System Detection Limit | B 1.0 R | 43| 1 1 0.6 0.6 %
8 Readout Electronics B 0.3 N 1 1 1 0.3 0.3 00
9 Response Time B 0.8 R \/§ 1 1 0.5 0.5 0
10 | Integration Time B 2.6 R J3 |1 1 1.5 1.5 o
11 | RF Ambient Conditions | B 3.0 R | 43| 1 1 17 17 %
12 | RF Reflections B 12.0 R | 43| 1 1 6.9 6.9 %
13 | Probe Positioner B 1.2 R | 43| 1| o067 07 05 %
14 | Probe Positioning A 4.7 R J3 | 1| oe7 2.7 1.8 %
Extra. And
15 . B 1.0 R J3 |1 1 0.6 0.6 %
Interpolation
Test Sample Related
Device Positionin
16 , 9 B 4.7 R J3 | 1| oer 2.7 1.8 %
Vertical
Device Positioning
17 B 1.0 R 1 1 0.6 0.6 w0
Lateral \/g
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18 Device Holder and B 4 R \/— 1 1 14 14
Phantom ' 3 ' '
19 | Power Drift B 5.0 R | 43| 1 1 2.9 2.9
Phantom and Setup related
20s | Phantom Thickness B 2.4 R \/§ 1 0.67 14 0.9
Combined standard uncertainty(%) 14.7 10.9
E ded taint
Xpa_n € ur_]cer any u, = 2u, N k=2 29.4 21.8
(confidence interval of 95 %)
14 MAIN TEST INSTRUMENTS
Table 2: List of Main Instruments
No. Name Type Serial Number Calibration Date Valid Period
01 E-Field Probe ER3DV6 2303 February 21, 2012 One year
02 H-Field Probe H3DV6 6138 February 21, 2012 One year
03 HAC Dipole CD835V3 1133 February 21, 2012 Two years
04 HAC Dipole CD1880V3 1115 February 21, 2012 Two years
05 BTS 8960 MY48365192 | November 17, 2011 One year
06 DAE SPEAG DAE4 777 July 8, 2011 One year

15 CONCLUSION

The HAC measurement indicates that the EUT complies with the HAC limits of the ANSI
C63.19-2007. The total M-ratings are M4 for WCDMA 850/1900; are M3 for GSM 850/1900.

***END OF REPORT BODY***
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ANNEX A TEST LAYOUT

Picture Al: HAC RF System Layout
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ANNEX B TEST PLOTS

HAC RF E-Field GSM 850 High

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: ¢ = 0 mho/m, & = 1; p = 1000 kg/m3

Ambient Temperature:22.3°C

Communication System: GSM 850; Frequency: 848.8 MHz; Duty Cycle: 1:8.3
Probe: ER3DV6 - SN2303;ConvF(1, 1, 1)

E Scan - ER3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Device Reference Point: 0, 0, -6.3 mm

Reference Value = 119.1 V/m; Power Drift = -0.13 dB

PMR not calibrated. PMF = 2.881 is applied.

E-field emissions = 249.1 V/m

Near-field category: M3 (AWF -5 dB)

PMF scaled E-field

-2.43

Grid 1 M3
226.9 V/m

Grid 2 M3
2439 V/m

Grid 3 M3
234.8 V/m

Grid 4 M3
228.9 V/m

Grid 5 M3
249.1Vim

Grid 6 M3
241.6 V/Im

Grid 7 M3
220.6 V/m

Grid 8 M3

235.7 V/Im

Grid 9 M3

228.8 V/Im

i

0dB =249.1V/m =47.93dB V/m

Fig B.1 HAC RF E-Field GSM 850 High
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HAC RF E-Field GSM 850 Middle

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: ¢ = 0 mho/m, & = 1; p = 1000 kg/m3

Ambient Temperature:22.3°C

Communication System: GSM 850; Frequency: 836.6 MHz; Duty Cycle: 1:8.3
Probe: ER3DV6 - SN2303;ConvF(1, 1, 1)

E Scan - ER3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 105.6 V/m; Power Drift = -0.01 dB

PMR not calibrated. PMF = 2.881 is applied.

E-field emissions = 224.2 V/m

Near-field category: M3 (AWF -5 dB)

PMF scaled E-field

—-1.23

-2.46

-3.69

-4.92

-6.15

Grid 1 M3
206.0 V/m

Grid 2 M3
221.4VIm

Grid 3 M3
213.3V/m

Grid 4 M3
209.3 V/m

Grid 5 M3
224.2VIm

Grid 6 M3
218.4 V/m

Grid 7 M3

199.7 V/m

Grid 8 M3

212.5V/m

Grid 9 M3

205.6 V/Im

"-T

0dB =224.2V/m =47.01 dB V/m
Fig B.2 HAC RF E-Field GSM 850 Middle
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HAC RF E-Field GSM 850 Low

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: ¢ = 0 mho/m, & = 1; p = 1000 kg/m3

Ambient Temperature:22.3°C

Communication System: GSM 850; Frequency: 824.2 MHz; Duty Cycle: 1:8.3
Probe: ER3DV6 - SN2303;ConvF(1, 1, 1)

E Scan - ER3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 96.81 V/m; Power Drift = 0.07 dB

PMR not calibrated. PMF = 2.881 is applied.

E-field emissions = 209.2 V/m

Near-field category: M3 (AWF -5 dB)

PMF scaled E-field

—-1.20

-2.40

-3.59

-4.79

-6.99

Grid 1 M3
191.4 V/m

Grid 2 M3
205.3 V/m

Grid 3 M3
198.0 V/Im

Grid 4 M3
193.4 V/m

Grid 5 M3
209.2 VIim

Grid 6 M3
202.5V/m

Grid 7 M3
185.9 V/m

Grid 8 M3

197.6 V/Im

Grid 9 M3

191.6 V/m

"-T

0 dB =209.2V/m = 46.41 dB V/m

Fig B.3 HAC RF E-Field GSM 850 Low
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HAC RF E-Field GSM 1900 High

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: ¢ = 0 mho/m, & = 1; p = 1000 kg/m3

Ambient Temperature:22.3°C

Communication System: DCS 1900; Frequency: 1909.8 MHz; Duty Cycle: 1:8.3
Probe: ER3DV6 - SN2303;ConvF(1, 1, 1)

E Scan - ER3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 29.57 V/m; Power Drift = -0.13 dB

PMR not calibrated. PMF = 2.881 is applied.

E-field emissions = 72.48 V/m

Near-field category: M3 (AWF -5 dB)

PMF scaled E-field

—-1.52

-3.03

-4.55

-6.06

Grid 1 M3
72.48 VIm

Grid 2 M3
66.32 V/Im

Grid 3 M3
66.68 V/m

Grid 4 M3
64.77 VIim

Grid 5 M3
70.81 V/Im

Grid 6 M3
69.60 V/m

Grid 7 M3
79.68 V/m

Grid 8 M3
80.22 V/m

Grid 9 M3
70.55 V/m

-7.58 3

0 dB = 80.220V/m = 38.09 dB V/m
Fig B.4 HAC RF E-Field GSM 1900 High
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HAC RF E-Field GSM 1900 Middle

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: ¢ = 0 mho/m, & = 1; p = 1000 kg/m3

Ambient Temperature:22.3°C

Communication System: DCS 1900; Frequency: 1880 MHz; Duty Cycle: 1:8.3
Probe: ER3DV6 - SN2303;ConvF(1, 1, 1)

E Scan - ER3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 23.89 V/m; Power Drift = -0.06 dB

PMR not calibrated. PMF = 2.881 is applied.

E-field emissions = 69.02 V/m

Near-field category: M3 (AWF -5 dB)

PMF scaled E-field

—-2.09

-4.18

-6.27

-8.36

Grid 1 M3
50.01 V/m

Grid 2 M3
68.27 V/Im

Grid 3 M3
69.02 V/m

Grid 4 M3
57.57 VIm

Grid 5 M3
64.89 V/Im

Grid 6 M3
66.07 V/Im

Grid 7 M3

80.41 V/m

Grid 8 M3

80.11 V/m

Grid 9 M3

62.04 V/m

-10.45 3

0dB =80.410V/m = 38.11 dB V/m
Fig B.5 HAC RF E-Field GSM 1900 Middle



I M"‘ N0.2012HAC00024-1
- Page 23 of 73

HAC RF E-Field GSM 1900 Low

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: 6 = 0 mho/m, & = 1; p = 1000 kg/m®

Ambient Temperature:22.3°C

Communication System: DCS 1900; Frequency: 1850.2 MHz; Duty Cycle: 1:8.3
Probe: ER3DV6 - SN2303;ConvF(1, 1, 1)

E Scan - ER3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 20.76 V/m; Power Drift = -0.01 dB

PMR not calibrated. PMF = 2.881 is applied.

E-field emissions = 83.38 V/m

Near-field category: M3 (AWF -5 dB)

PMF scaled E-field
Grid 1 M3|Grid 2 M3 |Grid 3 M3
59.12 V/m|83.38 V/m|83.38 V/m

Grid 5 M3 |Grid 6 M3
73.35VIm|74.78 VIm

-1.66

-3.32

-4.99

-6.65

-8.31 ‘-T

0 dB =83.990V/m = 38.48 dB V/m
Fig B.6 HAC RF E-Field GSM 1900 Low
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HAC RF E-Field WCDMA 850 High

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: ¢ = 0 mho/m, & = 1; p = 1000 kg/m3

Ambient Temperature:22.3°C

Communication System: WCDMA 850; Frequency: 846.6 MHz; Duty Cycle: 1:1
Probe: ER3DV6 - SN2303;ConvF(1, 1, 1)

E Scan - ER3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 103.4 V/m; Power Drift = -0.06 dB

PMR not calibrated. PMF = 1.000 is applied.

E-field emissions = 76.31 V/m

Near-field category: M4 (AWF 0 dB)

PMF scaled E-field

—-1.22

-2.44

-3.66

-4.88

-6.10

Grid 1 M4
69.92 V/Im

Grid 2 M4
74.60 V/m

Grid 3 M4
72.04 V/m

Grid 4 M4
70.91 V/Im

Grid 5 M4
76.31 VIm

Grid 6 M4
73.92 V/m

Grid 7 M4

68.15 V/m

Grid 8 M4

72.32VIm

Grid 9 M4

69.96 V/m

"-T

0dB =76.310V/m = 37.65 dB V/m
Fig B.7 HAC RF E-Field WCDMA 850 High




No0.2012HAC00024-1
Page 25 of 73

TMZ4

HAC RF E-Field WCDMA 850 Middle
Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: ¢ = 0 mho/m, & = 1; p = 1000 kg/m3

Ambient Temperature:22.3°C

Communication System: WCDMA 850; Frequency: 836.4 MHz; Duty Cycle: 1:1
Probe: ER3DV6 - SN2303;ConvF(1, 1, 1)

E Scan - ER3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 108.3 V/m; Power Drift = -0.06 dB

PMR not calibrated. PMF = 1.000 is applied.

E-field emissions = 80.43 V/m

Near-field category: M4 (AWF 0 dB)

PMF scaled E-field

—-1.21

-2.42

-3.62

-4.83

-6.04

Grid 1 M4
73.99 V/Im

Grid 2 M4
79.12 V/m

Grid 3 M4
76.04 V/m

Grid 4 M4
75.02 V/Im

Grid 5 M4
80.43 V/Im

Grid 6 M4
78.03 V/m

Grid 7 M4

71.96 V/Im

Grid 8 M4

76.13 V/Im

Grid 9 M4

73.82 VIm

"-T

0dB =80.430V/m =38.11 dB V/m
Fig B.8 HAC RF E-Field WCDMA 850 Middle
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HAC RF E-Field WCDMA 850 Low

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: 6 = 0 mho/m, & = 1; p = 1000 kg/m°

Ambient Temperature:22.3°C

Communication System: WCDMA 850; Frequency: 826.4 MHz; Duty Cycle: 1:1
Probe: ER3DV6 - SN2303;ConvF(1, 1, 1)

E Scan - ER3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 97.24 V/m; Power Drift = -0.00 dB

PMR not calibrated. PMF = 1.000 is applied.

E-field emissions = 72.59 V/m

Near-field category: M4 (AWF 0 dB)

PMF scaled E-field

—-1.20

-2.39

-3.59

-4.78

-h.98

Grid 1 M4
66.60 V/m

Grid 2 M4
71.26 V/m

Grid 3 M4
68.62 V/m

Grid 4 M4
67.32 VIm

Grid 5 M4
72.59 VIm

Grid 6 M4
70.40 V/m

Grid 7 M4

64.90 V/m

Grid 8 M4

68.94 V/Im

Grid 9 M4

66.63 V/m

"-T

0dB =72.590V/m = 37.22 dB V/m
Fig B.9 HAC RF E-Field WCDMA 850 Low
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HAC RF E-Field WCDMA 1900 High

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: ¢ = 0 mho/m, & = 1; p = 1000 kg/m3

Ambient Temperature:22.3°C

Communication System: WCDMA 1900; Frequency: 1907.6 MHz; Duty Cycle: 1:1
Probe: ER3DV6 - SN2303;ConvF(1, 1, 1)

E Scan - ER3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 34.80 V/m; Power Drift = -0.12 dB

PMR not calibrated. PMF = 1.000 is applied.

E-field emissions = 29.05 V/m

Near-field category: M4 (AWF 0 dB)

PMF scaled E-field

—-1.41

-2.82

-4.22

-h.63

Grid 1 M4
29.05 V/Im

Grid 2 M4
27.06 V/Im

Grid 3 M4
27.16 V/Im

Grid 4 M4
26.12 Vim

Grid 5 M4
28.16 V/Im

Grid 6 M4
27.61V/m

Grid 7 M4

31.89 V/m

Grid 8 M4

31.93V/m

Grid 9 M4

27.61 V/m

-7.04 3

0 dB =31.930V/m = 30.08 dB V/m
Fig B.10 HAC RF E-Field WCDMA 1900 High
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HAC RF E-Field WCDMA 1900 Middle

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: ¢ = 0 mho/m, & = 1; p = 1000 kg/m3

Ambient Temperature:22.3°C

Communication System: WCDMA 1900; Frequency: 1880 MHz; Duty Cycle: 1:1
Probe: ER3DV6 - SN2303;ConvF(1, 1, 1)

E Scan - ER3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 31.28 V/m; Power Drift = -0.02 dB

PMR not calibrated. PMF = 1.000 is applied.

E-field emissions = 30.91 V/m

Near-field category: M4 (AWF 0 dB)

PMF scaled E-field

—-1.86

-3.72

-6.59

-7.45

Grid 1 M4
23.16 VIm

Grid 2 M4
30.61 V/Im

Grid 3 M4
30.91 V/m

Grid 4 M4
25.51 V/Im

Grid 5 M4
29.20 VIm

Grid 6 M4
29.65 V/m

Grid 7 M4

34.68 V/m

Grid 8 M4

34.53 V/m

Grid 9 M4

26.94 V/m

4.3 3

0 dB = 34.680V/m = 30.80 dB V/m
Fig B.11 HAC RF E-Field WCDMA 1900 Middle
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HAC RF E-Field WCDMA 1900 Low

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: 6 =0 mho/m, & = 1; p = 1000 kg/m3

Ambient Temperature:22.3°C

Communication System: WCDMA 1900; Frequency: 1852.4 MHz; Duty Cycle: 1:1
Probe: ER3DV6 - SN2303;ConvF(1, 1, 1)

E Scan - ER3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 30.29 V/m; Power Drift = -0.01 dB

PMR not calibrated. PMF = 1.000 is applied.

E-field emissions = 38.72 V/m

Near-field category: M4 (AWF 0 dB)

PMF scaled E-field
Grid 1 M4 |Grid 2 M4 |Grid 3 M4
27.47 VV/Im|38.72 V/m|38.63 V/m

Grid 5 M4 |Grid 6 M4
34.69 V/m|35.29 V/m

-1.59

-3.18

-4.76

-6.35

-7.94 ‘-T

0dB =38.770V/m = 31.77 dB V/m
Fig B.12 HAC RF E-Field WCDMA 1900 Low
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HAC RF H-Field GSM 850 High

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: 6 =0 mho/m, & =1; p=1 kg/m3

Ambient Temperature:22.3°C

Communication System: GSM 850; Frequency: 848.8 MHz; Duty Cycle: 1:8.3
Probe: H3DV6 - SN6138;

H Scan - H3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 0.11 VV/m; Power Drift =-0.01 dB

PMR not calibrated. PMF = 2.881 is applied.

H-field emissions = 0.39 A/m

Near-field category: M4 (AWF -5 dB)

PMF scaled H-field
Grid 2 M4|Grid 3 M4
0.38 A/m |0.21 A/m
Grid 5 M4 |Grid 6 M4
0.39 A/m [0.21 A/m
Grid 8 M4|Grid 9 M4
0.38 A/m |0.20 A/m

-3.04

-6.08

-4.12

-12.16

-15.20 ‘-T

0 dB =0.580A/m =-4.73 dB A/m
Fig B.13 HAC RF H-Field GSM 850 High
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HAC RF H-Field GSM 850 Middle

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: 6 =0 mho/m, & =1; p=1 kg/m3

Ambient Temperature:22.3°C

Communication System: GSM 850; Frequency: 836.6 MHz; Duty Cycle: 1:8.3
Probe: H3DV6 - SN6138;

H Scan - H3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 0.09 VV/m; Power Drift = 0.03 dB

PMR not calibrated. PMF = 2.881 is applied.

H-field emissions = 0.34 A/m

Near-field category: M4 (AWF -5 dB)

PMF scaled H-field
Grid 2 M4|Grid 3 M4
0.34 A/m |0.19 A/m
Grid 5 M4 |Grid 6 M4
0.34 A/m |0.18 A/m
Grid 8 M4|Grid 9 M4
0.34 A/m |0.18 A/m

-2.94

-5.08

-8.82

-11.76

-14.70 ‘-T

0 dB = 0.500A/m = -6.02 dB A/m
Fig B.14 HAC RF H-Field GSM 850 Middle
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HAC RF H-Field GSM 850 Low

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: 6 = 0 mho/m, & = 1; p = 1 kg/m°

Ambient Temperature:22.3°C

Communication System: GSM 850; Frequency: 824.2 MHz; Duty Cycle: 1:8.3
Probe: H3DV6 - SN6138;

H Scan - H3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 0.09 VV/m; Power Drift = -0.05 dB

PMR not calibrated. PMF = 2.881 is applied.

H-field emissions = 0.31 A/m

Near-field category: M4 (AWF -5 dB)

PMF scaled H-field
Grid 2 M4|Grid 3 M4
0.31 A/m |0.17 A/m
Grid 5 M4 |Grid 6 M4
0.31 A/m |0.17 A/m
Grid 8 M4|Grid 9 M4
0.31 A/m |0.17 A/m

-2.87

-5.75

-8.62

-11.50

-14.37 ‘-T

0 dB =0.460A/m =-6.74 dB A/m
Fig B.15 HAC RF H-Field GSM 850 Low
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HAC RF H-Field GSM 1900 High

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: 6 =0 mho/m, & =1; p=1 kg/m3

Ambient Temperature:22.3°C

Communication System: DCS 1900; Frequency: 1909.8 MHz; Duty Cycle: 1:8.3
Probe: H3DV6 - SN6138;

H Scan - H3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 0.09 VV/m; Power Drift = -0.06 dB

PMR not calibrated. PMF = 2.881 is applied.

H-field emissions = 0.25 A/m

Near-field category: M3 (AWF -5 dB)

PMF scaled H-field

Grid 5 M3|Grid 6 M3
0.25 A/m [0.21 A/m

Grid 7 M3|Grid 8 M3|Grid 9 M3
0.21 A/m |0.22 A/m |0.21 A/m

-1.42

-2.04

-4.27

-h.69

-7.11 ‘-T

0 dB = 0.300A/m = -10.46 dB A/m
Fig B.16 HAC RF H-Field GSM 1900 High
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HAC RF H-Field GSM 1900 Middle

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: 6 =0 mho/m, & =1; p=1 kg/m3

Ambient Temperature:22.3°C

Communication System: DCS 1900; Frequency: 1880 MHz; Duty Cycle: 1:8.3
Probe: H3DV6 - SN6138;

H Scan - H3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 0.07 VV/m; Power Drift = -0.00 dB

PMR not calibrated. PMF = 2.881 is applied.

H-field emissions = 0.23 A/m

Near-field category: M3 (AWF -5 dB)

PMF scaled H-field

Grid 5 M3|Grid 6 M3
0.23 A/m [0.16 A/m

Grid 7 M3|Grid 8 M3|Grid 9 M3
0.23 A/m |0.20 A/m |0.16 A/m

-1.65

-3.29

-4.94

-6.58

-8.23 ‘-T

0dB =0.270A/m = -11.37 dB A/m
Fig B.17 HAC RF H-Field GSM 1900 Middle
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HAC RF H-Field GSM 1900 Low

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: 6 =0 mho/m, & =1; p=1 kg/m3

Ambient Temperature:22.3°C

Communication System: DCS 1900; Frequency: 1850.2 MHz; Duty Cycle: 1:8.3
Probe: H3DV6 - SN6138;

H Scan - H3DV6 - 2007: 15 mm from Probe Center to the Device 3/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 0.08 VV/m; Power Drift =-0.01 dB

PMR not calibrated. PMF = 2.881 is applied.

H-field emissions = 0.24 A/m

Near-field category: M3 (AWF -5 dB)

PMF scaled H-field

Grid 5 M3|Grid 6 M3
0.24 A/m [0.20 A/m

Grid 7 M3|Grid 8 M3|Grid 9 M3
0.20 A/m |0.21 A/m |0.20 A/m

-1.49

-2.98

-4.47

-b.96

-7.45 ‘-T

0 dB =0.290A/m = -10.75 dB A/Im
Fig B.18 HAC RF H-Field GSM 1900 Low
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HAC RF H-Field WCDMA 850 High

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: 6 =0 mho/m, & =1; p=1 kg/m3

Ambient Temperature:22.3°C

Communication System: WCDMA 850; Frequency: 846.6 MHz; Duty Cycle: 1:1
Probe: H3DV6 - SN6138;

H Scan - H3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 0.09 VV/m; Power Drift =-0.02 dB

PMR not calibrated. PMF = 1.000 is applied.

H-field emissions = 0.11 A/m

Near-field category: M4 (AWF 0 dB)

PMF scaled H-field
|Grid 2 M4|Grid 3 M4
0.11 A/m [0.07 A/m
|Grid 5 M4|Grid 6 M4
0.11 A/m [0.06 A/m
|Grid 8 M4|Grid 9 M4
0.11 A/m 0.06 A/m

-2.82

-5.65

-8.47

-11.30

-14.12 ‘-T

0 dB = 0.160A/m = -15.92 dB A/m
Fig B.19 HAC RF H-Field WCDMA 850 High
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HAC RF H-Field WCDMA 850 Middle

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: 6 =0 mho/m, & =1; p=1 kg/m3

Ambient Temperature:22.3°C

Communication System: WCDMA 850; Frequency: 836.4 MHz; Duty Cycle: 1:1
Probe: H3DV6 - SN6138;

H Scan - H3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 0.10 VV/m; Power Drift = 0.01 dB

PMR not calibrated. PMF = 1.000 is applied.

H-field emissions = 0.12 A/m

Near-field category: M4 (AWF 0 dB)

PMF scaled H-field
|Grid 2 M4|Grid 3 M4
0.12 A/m [0.07 A/m
|Grid 5 M4|Grid 6 M4
0.12 A/m [0.07 A/m
|Grid 8 M4|Grid 9 M4
0.12 A/m [0.07 A/m

-2.80

-5.59

-8.39

-11.18

-13.98 ‘-T

0dB =0.170A/m = -15.39 dB A/m
Fig B.20 HAC RF H-Field WCDMA 850 Middle
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HAC RF H-Field WCDMA 850 Low

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: 6 =0 mho/m, & =1; p=1 kg/m3

Ambient Temperature:22.3°C

Communication System: WCDMA 850; Frequency: 826.4 MHz; Duty Cycle: 1:1
Probe: H3DV6 - SN6138;

H Scan - H3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 0.08 VV/m; Power Drift = -0.00 dB

PMR not calibrated. PMF = 1.000 is applied.

H-field emissions = 0.11 A/m

Near-field category: M4 (AWF 0 dB)

PMF scaled H-field
Grid 2 M4|Grid 3 M4
0.10 A/m |0.06 A/m
Grid 5 M4 |Grid 6 M4
0.11 A/m |0.06 A/m
Grid 8 M4|Grid 9 M4
0.11 A/m |0.06 A/m

-2.81

-5.62

-8.42

-11.23

-14.04 ‘-T

0 dB = 0.150A/m = -16.48 dB A/m
Fig B.21 HAC RF H-Field WCDMA 850 Low
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HAC RF H-Field WCDMA 1900 High

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: 6 =0 mho/m, & =1; p=1 kg/m3

Ambient Temperature:22.3°C

Communication System: WCDMA 1900; Frequency: 1907.6 MHz; Duty Cycle: 1:1
Probe: H3DV6 - SN6138;

H Scan - H3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 0.08 VV/m; Power Drift = -0.03 dB

PMR not calibrated. PMF = 1.000 is applied.

H-field emissions = 0.10 A/m

Near-field category: M4 (AWF 0 dB)

PMF scaled H-field
Grid 2 M4|Grid 3 M4
0.10 A/m |0.06 A/m
Grid 5 M4 |Grid 6 M4
0.09 A/m |0.06 A/m
Grid 8 M4|Grid 9 M4
0.08 A/m |0.06 A/m

-1.85

-3.70

-b.56

-7.41

-9.26 ‘-T

0dB =0.110A/m =-19.17 dB A/Im
Fig B.22 HAC RF H-Field WCDMA 1900 High
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HAC RF H-Field WCDMA 1900 Middle

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: 6 =0 mho/m, & =1; p=1 kg/m3

Ambient Temperature:22.3°C

Communication System: WCDMA 1900; Frequency: 1880 MHz; Duty Cycle: 1:1
Probe: H3DV6 - SN6138;

H Scan - H3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 0.09 VV/m; Power Drift =-0.02 dB

PMR not calibrated. PMF = 1.000 is applied.

H-field emissions = 0.10 A/m

Near-field category: M4 (AWF 0 dB)

PMF scaled H-field

Grid 5 M4|Grid 6 M4
0.10 A/m [0.07 A/m

Grid 7 M4|Grid 8 M4|Grid 9 M4
0.10 A/m |0.08 A/m |0.07 A/m

-1.59

347

-4.76

-6.34

-7.93 ‘-T

0 dB =0.120A/m = -18.42 dB A/m
Fig B.23 HAC RF H-Field WCDMA 1900 Middle
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HAC RF H-Field WCDMA 1900 Low

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: 6 =0 mho/m, & =1; p=1 kg/m3

Ambient Temperature:22.3°C

Communication System: WCDMA 1900; Frequency: 1852.4 MHz; Duty Cycle: 1:1
Probe: H3DV6 - SN6138;

H Scan - H3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 0.12 VV/m; Power Drift = -0.04 dB

PMR not calibrated. PMF = 1.000 is applied.

H-field emissions = 0.11 A/m

Near-field category: M4 (AWF 0 dB)

PMF scaled H-field

Grid 5 M4|Grid 6 M4
0.11 A/m [0.10 A/m

Grid 7 M4|Grid 8 M4|Grid 9 M4
0.10 A/m |0.10 A/m |0.10 A/m

-1.40

-2.80

-4.20

-h.60

-7.00 ‘-T

0dB =0.130A/m =-17.72 dB A/Im
Fig B.24 HAC RF H-Field WCDMA 1900 Low



No0.2012HAC00024-1
Page 42 of 73

T M r-‘
3

Total M-rating of GSM 850 MHz Band

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: 6 = 0 mho/m, & = 1; p = 1000 kg/m3 Medium parameters used: ¢ =
0 mho/m, & =1;p=1 kg/m3

Ambient Temperature:22.3°C

Communication System: GSM 850; Frequency: 848.8 MHz; Duty Cycle: 1:8.3

Probe: ER3DV6 - SN2303Probe: H3DV6 - SN6138;ConvF(1, 1, 1)

E Scan - ER3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 119.1 V/m; Power Drift = -0.13 dB

PMR not calibrated. PMF = 2.881 is applied.

E-field emissions = 249.1 V/m

Near-field category: M3 (AWF -5 dB)

PMF scaled E-field

Grid 1 M3
226.9 V/m

Grid 2 M3
2439 V/m

Grid 3 M3
234.8 V/m

Grid 4 M3
228.9 V/m

Grid 5 M3
249.1VIm

Grid 6 M3
241.6 VIm

Grid 7 M3
220.6 V/m

Grid 8 M3

235.7 V/Im

Grid 9 M3

228.8 V/Im

H Scan - H3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 0.11 VV/m; Power Drift = -0.01 dB

PMR not calibrated. PMF = 2.881 is applied.

H-field emissions = 0.39 A/m

Near-field category: M4 (AWF -5 dB)

PMF scaled H-field

Grid 1 M3
0.57 A/lm

Grid 2 M4
0.38 A/m

Grid 3 M4
0.21 A/m

Grid 4 M3
0.58 A/m

Grid 5 M4
0.39 A/m

Grid 6 M4
0.21 A/m

Grid 7 M3
0.57 A/lm

Grid 8 M4
0.38 A/m

Grid 9 M4
0.20 A/m
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-1.22

-2.43

-3.65

-4.86

-b.08
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~

0 dB =249.1V/m = 47.93dB V/m

E-Field M Rating M3 (AWF -5 dB)

RFRESULTS AND M-RATING H-Field M Rating M4 (AWF -5 dB)

|Tota| M Rating |

M3

Fig B.25 Total M-rating of GSM 850
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T M r-‘
3

Total M-rating of GSM 1900 MHz Band

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: 6 = 0 mho/m, & = 1; p = 1000 kg/m3 Medium parameters used: ¢ =
0 mho/m, & =1;p=1 kg/m3

Ambient Temperature:22.3°C

Communication System: DCS 1900; Frequency: 1850.2 MHz; Frequency: 1909.8 MHz;

Duty Cycle: 1:8.3

Probe: ER3DV6 - SN2303Probe: H3DV6 - SN6138;ConvF(1, 1, 1)

E Scan - ER3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 20.76 V/m; Power Drift = -0.01 dB

PMR not calibrated. PMF = 2.881 is applied.

E-field emissions = 83.38 V/m

Near-field category: M3 (AWF -5 dB)

PMF scaled E-field

Grid 1 M3
59.12 V/m

Grid 2 M3
83.38 V/Im

Grid 3 M3
83.38 V/Im

Grid 4 M3
62.82 V/m

Grid 5 M3
73.35V/Im

Grid 6 M3
74.78 VIm

Grid 7 M3
83.99 V/Im

Grid 8 M3
79.00 V/m

Grid 9 M3
55.60 V/Im

H Scan - H3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 0.09 VV/m; Power Drift = -0.06 dB

PMR not calibrated. PMF = 2.881 is applied.

H-field emissions = 0.25 A/m

Near-field category: M3 (AWF -5 dB)

PMF scaled H-field

Grid 1 M2
0.30 A/m

Grid 2 M2
0.27 A/m

Grid 3 M3
0.20 A/m

Grid 4 M2
0.25 A/m

Grid 5 M3
0.25 A/m

Grid 6 M3
0.21 A/m

Grid 7 M3
0.21 A/m

Grid 8 M3
0.22 A/m

Grid 9 M3
0.21 A/m
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-1.66

-3.32

-4.99

-b.65

-8.31

~

0 dB =83.990V/m = 38.48 dB V/m

E-Field M Rating M3 (AWF -5 dB)
RFRESULTS AND M-RATING H-Field M Rating M3 (AWF -5 dB)
|Tota| M Rating | M3

Fig B.26 Total M-rating of GSM 1900
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T M r-‘
3

Total M-rating of WCDMA 850 MHz Band

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: 6 = 0 mho/m, & = 1; p = 1000 kg/m3 Medium parameters used: ¢ =
0 mho/m, & =1;p=1 kg/m3

Ambient Temperature:22.3°C

Communication System: WCDMA 850; Frequency: 836.4 MHz; Duty Cycle: 1:1

Probe: ER3DV6 - SN2303Probe: H3DV6 - SN6138;ConvF(1, 1, 1)

E Scan - ER3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 108.3 V/m; Power Drift = -0.06 dB

PMR not calibrated. PMF = 1.000 is applied.

E-field emissions = 80.43 V/m

Near-field category: M4 (AWF 0 dB)

PMF scaled E-field

Grid 1 M4
73.99 V/Im

Grid 2 M4
79.12 V/m

Grid 3 M4
76.04 V/m

Grid 4 M4
75.02 V/Im

Grid 5 M4
80.43 V/Im

Grid 6 M4
78.03 V/m

Grid 7 M4
71.96 V/Im

Grid 8 M4
76.13 V/m

Grid 9 M4
73.82 V/Im

H Scan - H3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 0.10 VV/m; Power Drift = 0.01 dB

PMR not calibrated. PMF = 1.000 is applied.

H-field emissions = 0.12 A/m

Near-field category: M4 (AWF 0 dB)

PMF scaled H-field

Grid 1 M4
0.17 A/m

Grid 2 M4
0.12 A/m

Grid 3 M4
0.07 A/m

Grid 4 M4
0.17 A/m

Grid 5 M4
0.12 A/m

Grid 6 M4
0.07 A/m

Grid 7 M4
0.17 A/m

Grid 8 M4

0.12 A/m

Grid 9 M4
0.07 A/m




TMLZ<

-1.21

-2.42

-3.62

-4.83

-6.04

No0.2012HAC00024-1
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~

0 dB =80.430V/m =38.11 dB V/m

E-Field M Rating M4 (AWF 0 dB)

RFRESULTS AND M-RATING H-Field M Rating M4 (AWF 0 dB)

‘Total M Rating ‘

M4

Fig B.27 Total M-rating of WCDMA 850
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T M r-‘
3

Total M-rating of WCDMA 1900 MHz Band

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: 6 = 0 mho/m, & = 1; p = 1000 kg/m3 Medium parameters used: ¢ =
0 mho/m, & =1;p=1 kg/m3

Ambient Temperature:22.3°C

Communication System: WCDMA 1900; Frequency: 1852.4 MHz; Duty Cycle: 1:1

Probe: ER3DV6 - SN2303Probe: H3DV6 - SN6138;ConvF(1, 1, 1)

E Scan - ER3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 30.29 V/m; Power Drift = -0.01 dB

PMR not calibrated. PMF = 1.000 is applied.

E-field emissions = 38.72 V/m

Near-field category: M4 (AWF 0 dB)

PMF scaled E-field

Grid 1 M4
27.47 Vim

Grid 2 M4
38.72VIm

Grid 3 M4
38.63 V/m

Grid 4 M4
29.05 V/m

Grid 5 M4
34.69 VIm

Grid 6 M4
35.29 V/m

Grid 7 M4
38.77 V/Im

Grid 8 M4

37.13V/m

Grid 9 M4

27.06 V/Im

H Scan - H3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 0.12 VV/m; Power Drift = -0.04 dB

PMR not calibrated. PMF = 1.000 is applied.

H-field emissions = 0.11 A/m

Near-field category: M4 (AWF 0 dB)

PMF scaled H-field

Grid 1 M4
0.13 A/m

Grid 2 M4
0.12 A/m

Grid 3 M4
0.09 A/m

Grid 4 M4
0.12 A/m

Grid 5 M4
0.11 A/m

Grid 6 M4
0.10 A/m

Grid 7 M4
0.10 A/m

Grid 8 M4
0.10 A/m

Grid 9 M4
0.10 A/m
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-1.59

-3.18

-4,76

-6.35

-7.94

~

0 dB =38.770V/m = 31.77 dB V/m

E-Field M Rating M4 (AWF 0 dB)
RFRESULTS AND M-RATING H-Field M Rating M4 (AWF 0 dB)
’Total M Rating ’ M4

Fig B.28 Total M-rating of WCDMA 1900
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ANNEX C SYSTEM VALIDATION RESULT

E SCAN of Dipole 835 MHz

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

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

Probe: ER3DV6 — SN2303;ConvF(1, 1, 1)

E Scan — measurement distance from the probe sensor center to CD835 Dipole =
10mm/Hearing Aid Compatibility Test (41x361x1): Measurement grid: dx=5mm,
dy=5mm

Maximum value of peak Total field = 162.9 V/m

Probe Modulation Factor = 1

Device Reference Point: 0, 0, —6.3 mm

Reference Value = 106.1 V/m; Power Drift = 0.043 dB

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

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
157.8 M4[162.9 M4[148.7 M4

Grid 4 Grid 5 Grid 6
87.6 M4 [90.3 M4 [87.8 M4

Grid 7 Grid 8 Grid 9
153.0 M4[161.5 M4[159.2 M4

-12.8 !

0 dB = 162.9V/m
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H SCAN of Dipole 835 MHz

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

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

Probe: H3DV6 — SN6138;

H Scan — measurement distance from the probe sensor center to CD835 Dipole =
10mm/Hearing Aid Compatibility Test (41x361x1): Measurement grid: dx=5mm,
dy=5mm

Maximum value of peak Total field = 0.468 A/m

Probe Modulation Factor = 1

Device Reference Point: 0, 0, —6.3 mm

Reference Value = 0.499 A/m; Power Drift = 0.029 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.388 M40.407 M40.399 M4

Grid 4 Grid 5 Grid 6
0.437 M4]0.468 M4|0.445 M4

Grid 7 Grid 8 Grid 9
0.379 M4]0.408 M40.398 M4

dB BER
0
-4.14
-8.28

e p——
-12.4

Y

-16.6
-20.7 XT EER

0 dB = 0.468A/m
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E SCAN of Dipole 1880 MHz
Date: 6/29/2012
Electronics: DAE4 Sn777
Medium: Air
Medium parameters used: o = 0 mho/m, ¢, =1; p = 1000 kg/m’
Communication System: CW; Frequency: 1880 MHz; Duty Cycle: 1:1
Probe: ER3DV6 — SN2303;ConvF(1, 1, 1)
E Scan — measurement distance from the probe sensor center to CD1880 Dipole =
10mm/Hearing Aid Compatibility Test (41x181x1): Measurement grid: dx=5mm,
dy=5mm
Maximum value of peak Total field = 143.7 V/m
Probe Modulation Factor = 1
Device Reference Point: 0, 0, —6.3 mm
Reference Value = 161.3 V/m; Power Drift = -0.04 dB
Hearing Aid Near-Field Category: M2 (AWF 0 dB)
Peak E-field in V/m

Grid 1 Grid 2 Grid 3
134.6 M2[139.9 M2[136.8 M2

Grid 4 Grid 5 Grid 6
90.4 M3 |93.5 M3 [90.5M3

Grid 7 Grid 8 Grid 9
134.5 M2[143.7 M2[142.1 M2

-2.96

-4.45

-5.93

-7.41 |

0 dB = 143.7V/m




I M "4 No0.2012HAC00024-1
- Page 53 of 73

H SCAN of Dipole 1880 MHz

Date: 6/29/2012

Electronics: DAE4 Sn777

Medium: Air

Medium parameters used: o = 0 mho/m, ¢.=1; o =1 kg/m’

Communication System: CW; Frequency: 1880 MHz; Duty Cycle: 1:1

Probe: H3DV6 — SN6138;

H Scan — measurement distance from the probe sensor center to CD1880 Dipole =
10mm/Hearing Aid Compatibility Test (41x181x1): Measurement grid: dx=5mm,
dy=5mm

Maximum value of peak Total field = 0.460 A/m

Probe Modulation Factor = 1

Device Reference Point: 0, 0, —6.3 mm

Reference Value = 0.488 A/m; Power Drift = 0.051 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.390 M2{0.421M2 [0.396 M2

Grid 4 Grid 5 Grid 6
0.437 M2(0.460 M2]0.451 M2

Grid 7 Grid 8 Grid 9
0.401 M2(0.427 M2[0.411 M2

-2.88

-5.76

-6.64

-14.4 l

0 dB = 0.460A/m
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ANNEX D PROBE CALIBRATION CERTIFICATE

E_Probe ER3DV6

Calibration Laboratory of
Schmid & Partnar

Engineering AG
Zevghausstrasse 43, 8004 Zunich, Swizerand

I,
Bl

Aocrediled by e Swiss Sccredilaion Servioe (2A5)
The Swiss Actreditation Service is one of the signatories fo the EA
Multilateral Agreament Tor the recognilion of calibration cerlificates

client  TA Shanghai (Auden)

5 Schweizerischer Kalibrierdionst
C Zervice suisse d'étalonnage
Zervizio svizzere di taratura
Fwisz Calibration Service

Accreditation No.: SCS 108

Gt s BRSNS PR

|ICALIBRATION CERTIFICATE

Chject ER3DVE - SN:2303

Calibraton pracedures)

OADALAR 6, OACALREV

Calibraton date:

This calbralicn cerlific:

Al calibrations haes baen conducled ir the chised laboratary faclily: ensrenment temparatung (22 + 3250 and humiciby < 7%,

Calisration Equprant veed (METE crilizal far calisralion)

procedure for E-field prob

= decumenls the fraceability lo ralicnal standards, which reakza tha physizal unile of meesuramranta (S0,
The mesarairens e the unearlzirties with corfidence prabability ame given an the following peRges ard ane pat of 1ha cerlifizata

Pririary Stardarcs o Cal Data (Carficale o) Schadubac Calbralien
Pawer mstar 44198 GBA1E935T4 3-Mar-11 No. 217-0137E) Aprt?
Powel genaor E44120 Y4 1438067 H-Mar11 (o, 21701372 Apri2?
Referencs 3 o3 Amonamo SN BA054 (3] 20-Mar-11 (Mo, 217-01368) Apr-12
Redarancn 20 dH Allenuako SN: B5058 (2061 20-Mar-11 (Mo, 217-01267) Apri2
Fefarence 30 dB Miewalo S B2 (048] 20-0ar-11 (Mo, 217-01370) Ap-1E
| Redfnrnnca Poka EREIVE N 2338 11-0ct-11 {Nw. ER3-Z325 Cut11) Oct-12
OAE4 SH: TAD A0 dan-12 (Mo, DAEL-7E8_fan 1) Jare13 -
Sacondary Standards T Check Dale (in house] Schenulen Chack
RF gararalor HP BEAES JEIELAULITO0 = A-Auwsg-#9 (i house cheok Ape11) I mcse check! Apr-13
| Metenrk Analyzar HP 8753E | WJS3T3E05ES 18-Det-01 fin house check Oi-11) Ir nouse check: Ool12
. ¥
b Funciian Sigenirk
Calibratad by Clédio Leibies  Labortary Technician 2
P e
Baprowan by Technical Maragar

_'[I_'ls zalibration cetficale shzll ral be regracuced except i full withoo! smiten approsas af the laboratony

Corificale Mo: ER3-2303_Feb12

Page 1 of 10
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Calibration Laboratory of Sihwelzorischar Kallbrardipnst
Schmid & Partner Borvics suisse détalannage
Engineering AG Servizio svizzers di taratura

Zoughaussirasss 43, 5004 Zurich, Switzerland Swiss Galibration Service

Aoorediiad by (he Swiss Accredilabion Service [SAS) Accreditation No.: SCS 108
Thi Swiss Accreditation Servics is ame of the signatories o the EA
Muttilateral Agreamant for the recognition of calibration ceriificates

Glossary:

MNORN:x,y.z sansithvity in free space

DCP diede compression pomt

CF crest factor {1iduty_cycle) of the RF signal

ABC modulation dependent linearization parametars

Polarization ¢ rotation around probe axis

Polarization & # rotation around an axis hat is in the plane normal to probe axis (al measurement center],
la, & =005 normal Lo probe axis

Connector Angle infermalion usad in DASY system to align probe sensor X 1o the robot coordinate system

Calibration is Performed According to the Following Standards:
a) |EEE Std 1308-2005, ° IEEE Standard for callbrailon of electromagnedic field sensors and probes, excluding
antennas, from 9 kHz to 40 GHZ", December 2005,

Methods Applied and Interpretation of Parameters:
+  NORMx vz Assessed for E-field palarization 8 = 0 for XY sensors and 8 = 90 for £ sensor {f = 900 MHz in
TEM-call; f = 1800 MHz: R22 waveguide),

s NORMx, .2 = NORMy, . 2 * freguency_response {see Frequency Responsa Chart).

s DOPxp.z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal {no uncartainty required). DCP does not depend on frequency nor media.

+  PAR PAR is the Peak to Average Rabio that is not calibrated but determined based on the signal
characlaristics

o Ax 2z Bxypr Celr VRxp.r A B, Care numercal linearization parameters assessed based on the data of
power sweep for spacific modulation signal. The parameters do not depend on frequency nor media. VIR s the
maximun calibrabion range expressed in RMS voltage across the diode.

#  Spherical isofropy (30 deviation from (sofrpy): 0 a locally homogeneous field realized vsing an open
waveguide selup

+  Sensar Offzer The sensor offset cormesponds to the offset of vidual measurement center from the probedip
(on probe axis). Ma lolerance reguired.

= Connector Angle: The angle is assessed using the information gained by detarminirg the NORMx (no
uncartainty required).

Cerificabe No: ER2-2303_Feb12 Page 2 of 10
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ERIDVE - 5M:2303 Fabruary 21, 2012

Probe ER3DVG6

SN:2303

Manufactured: MNovember 6, 2002
Calibrated: February 21, 2012

Calibrated for DASY/EASY Systems

{Mate: non-compatible with DASY2 system!)

Corificate No: ER2-2303_Feb12 Page 3 of 10
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ERIDVE- SM:2302 February 21, 2012

DASY/EASY - Parameters of Probe: ER3DV6 - SN:2303

Basic Calibration Parameters
—— | Sensor X Senzar ¥ Sensor Z Unc (k=2]
Morm (piidim) 1.40 142 143 £101% |
DCP {my)" } 100.7 g9.2 104.7 B
Maodulation Calibration Parameters
TUID | Communication System Name PAR A B C VR Unc
dB dB dB my (k=2)
10000 [ CW D00 | x | 000 | 00D | 100 | 1114 | z30%
y | om0 0.00 100 | 1388
z 0.0 00 | 100 1339 |

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%.

® Murrercal Brsarizalicn pargmebar: unonrainky not requisd
i Uncartanly s debarmindd usng the maa dowiation from linaer resgonds applyving rectangular distibution and |8 expressad fof (e sguare of the

faakd vadisa

Corfficate Mo: ER3-2303_Fani2 Page 4 of 10
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ER2DMG- BH:2303 February 21, 2012

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

Freguancy responsea {normalized)
[=]
I
T
*
|
3
.
-

|
i
1
i
1
1
]

05+~ L L | I N S RS Y | I . i...l._-..l.... i i ]
0 500 1000 1500 2000 2500 3000
f [MHz]

T?.'Fl'_[gra RT:;TKIA‘"; TEH’TJO":- H‘ﬂ%ﬁ'!']

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

Cerlilical: No: ER3-Z303 Feb12 Page Sal 10
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ER3DVE— SM:2303 February 21, 2012
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM,0° f=2500 MHz,R22,0°
.‘r!:l ; : Ié?-;::l"i ac 0Da F bt 1 : * -:'I :IIJ. 04 an -
ey .
K 5 B Y g B SHaT | e
Tot X ¥ £ Tol Y 4
Receiving Pattern (¢), 8 = 90°
=600 MHz, TEM,80° f=2500 MHz,R22,90°
.. L i
/ : " .;‘\
3 / |
{ , i ( \
"".' Q-t-" nd an L] :n Iq g 02 04 ©A OR o
\ AN \ /
k! ¥ % §
r:s . F 1:'. .':\". o an
e sl S ..
s C L3 7 W
Tal X ¥ £ Tol ¥ &

Certificale No: ER3-2303_Feb12
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ERADWVE- SM:2303 February 21, 2012

Receiving Pattern (¢), 3 = 0°

Emaor [dB]

.J:_II||i|I_|Ii--I-i||||i|_J__1|__||||i||
Ll LA =8

: , Rot [1 '
1]I11'nﬂ: z .M%—'r 13;'fud|-; 25}{-‘_'.I|-_-

Uncertainty of Axial Isotropy Assessment: & 0.5% (k=2}

Receiving Pattern (¢), 3 = 90°

a4

Errar [d8]

PO - | - TR LA | i e T S ! (el ) T | T | : i Enlfh
i i
L =00 o J- o w00 |-'|~;;

Rall []

TR o T LN

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

Carfificate Mo: ER3-2303_Fab12 Page Tof 10
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ERIDVE- 5N:2303 February 21, 212

Dynamic Range f(E-field)
(TEM cell , f = 900 MHz)

10%-

7T, I W W (5 5 504

=
=R [
w
2
10F 4
1014
[
100+
2 Chr—
g | || e
= o B T e = o
E L ] | - -“ !
Wy ! |- 1'_'1 I !
= i ===t ) S R I 1 .
10¢ - 10! 10! 100
E [Vim]
L® | L] [&]
X compansaned ¥ not compensated ¥ compansatad
i L] Le]
¥ not compensatad 2 compermaled Z nat compensatad

Uncertainty of Linearity Assesament: £ 0.6% (k=2)

Cerlificate Mo: ER3-2303_Febi2 Page 8 of 10
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ERIDVE- 5N;2303 Fabruary 21, 2012

Deviation from Isotropy in Air
Error (¢, 9), f =900 MHz

10 048 -06 04 02 00 02 04 06 OB 10

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

Certificala No! ER3-2303_Febi2 Page 9of 10
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Februery 21, 2012

DASY/EASY - Parameters of Probe: ER3DV6 - SN:2303

Other Probe Parameters
Sansor Arrangermant Rectangutar
Connector Angle () 1568
“Mechanical Surface Detection Motde enabled
Opfical Surface Detection Mode disabled
Probe Cverall Length T ETmm
| Probe Body Diameter 10 mm
Tip Length | 10 mm
| Tip Diameater & mm
Probe Tip lo Sensor % Calibration Paint 2.5 mam |
| Probe Tip lo Sensor ¥ Galibration Poinl 25mm
Probe Tip to Sensor Z Calibration Point 25 mm

Corlificabe No: ER3-2303_Feb12

Page 10 .al 10
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H_Probe H3DV6

Calibfatinn Laboratory of \}*5&,_“ Schwaizerischer Kallbriardisnst
Schmid & Partner ; = Service suisse détalonnage
Engineering AG = o Servizie svicrero di Laratura
J f-'-'"—\-.::"t *
Zeughausstrasse 43, B004 Zurich, Switzerland K _r;q-».\_\_} Swiss Callbration Service
il
Aocrediled by the Swiss Accredtalion Sendce (SAS) Accreditation No.: SCS 108
This Swiss Accreditation Service is ene of the signatories 1o the EA
Multilateral Ag t For the recognition of calibration certificates

Cartificate Ho: H3-6138_Feb12

Calibraton pracedursis)

Cafibratsion data; February 21, 2012 i

The zaltration carificats dacumants the racoabity 1o nalional standards, wheeh realize Mie plveical unlls of messiinemants (51],
The measurements and fn unceraintos with confidenca probabiity are given on tha foliowing pagas and ane part of the cedificabs.

Al calibrations haes been condusted in the dosed laboraiony faciily: ersironment tempersture (22 & 3570 and homidity < 70% .,

Caibration Equipmeant used (METE critical lor cabbration)

Primary Stardanss N Cal Date (Cenficate No.) Schuduled Caliration
Poaer meter E44198 GBA1203074 d1-bdar- 11 (Mo H1T01572) | mpraz B
Power gansor E44126 | MY4149B087 | 31-Mer-11 (No 2171372 Apriz §
Reference 3 dB Aflerueter | SN 55054 (3¢ Z3-Mie- 11 [Ho. 217-01368) Apr-12
Rafensnoe 20 dB Allenualo SM. 55066 (208 Z8-bar-11 Mo, 217-01367) fpr12
R & A0 4B Atenuator S 56124 (308) 2811 (Mo, 217-01370) Apr-13
Rafemance Probs HIDWVE SN B182 11-061-11 (Mo H3-6182 Oedi1) Dct-12
DAE4 Sht TES Madan-12 (Mo, DAE4-TRS Jan1Z} dan=13 _
Secondary Standards [ — Chescin Dol fin howse] | Seheduled Chieck
RF generatar HP BRASC US3E42U07 00 = d-foug-09 (in house check Apr-11] In house ched: Ap-13
| Mobwork Analyzor HP 8TS3E | LISATES0GRS 18-Ocl-01 {In hose chack Oct-11) In hauga chedk; Ocl-12
Mamma Furictian -
Calibrated by: Claudin Lesblor Laboratary Tachnician
=
Resgruesd by: Kt Puavic Techrical Manager

Issind; Fabrsary 23, 2042

mﬂ_?hhaj‘nn ml_'!_ﬁipg!gl g.!!-!-l r'H.!l._I'J_\_I.-' reprocced except n Tul wilhout wrillsn sppeoval af the ahoratary. |

Certificaie Mo, H3-6138_Febi2 Page 1 of 10
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Calibration Laboratory of :‘:,\IIE.:’:’I’: § Schweizerischer Kallbriardisnst
Schmid & Partner R C  Servics suisse détalannage
Engineering AG T = g  Fervizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzariand %W Swiss Calibeation Sarvdcs
ok
Accredited by lhe Swiss Accredéalion Sanice {SA5) Accreditation No.: SCS 108

Tha Bwiss Accreditation Service is one of the signatories to the EA
Multilateral Agressment for the recognition of calibration certificates

Glossary:

NORMx v,z sensitivity in free space

poe diode compression podnt

CF crest facter (1/duty_cycle) af the RF signal

ABC mididation dependent Bnearization paramelers

Paolarization g ip ralation around probe axis

Polarization & & rotation around an axis that is in the plane normal fo probe axis (at measurement canter),
ie., & =0is normal to probe axis

Connector Angla information used in DASY system {o align probe sensor X to the robol coordinate system

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

Hethuds Applied and Interpretation of Parameters:
NORMu .z Assessed for E-field polanzation % = 0 for XY sensors and & = 90 for Z sensor (f < 900 MHZ in
TEM-cedi; f > 1800 MHz: R22 waveguide)

o X Y.Z(N_abataZ= X ¥.Z_abalal® frequency response (ses Frequency Response Chart),

¢ DCPxy 2 DCP are pumencal linearization parameters assessed based on the data of power sweep with CW
signal (o uncertainty reguired). DCP does nat depend on frequency nor media,

*  PAR!PAR 5 the Peak o Average Ratio that is not calibrated but determined based on the signal
charactenistics

* Ay Bry2 Cuyz VRxypz A B Care numerical linearization parameters assessed based an the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VIR is the
maximum cakbration range expressed in RMS voliage across the diode,

= Spherical isotropy (30 deviation from isolzapy): in a locally homogensous fleld realized using an open
waveguikie setup.

+  Sensor Offset: The sensor offset corresponds to the offset of virtual measurement canter from the probe, tip
{on probe axis). Mo tolerance requirad.

+  Conpector Angle: The anghe (s assessed using the information gained by determining the X_adata2 (no
uncertalnty required).

Cerlificate Mo: H3-6138_Fab12 Paga 2 of 10
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HaDWe — BME13E Fabruany 21, 2012

Probe H3DVG6

SN:6138

Manufactured:  July 3, 2002
Calibrated: February 21, 2012

Calibrated for DASY/EASY Systems

(Mote: non-compalitde with DASY2 systam!)

Cenificate Mo H3-6138_Feoi2 Page: 5 of 10
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H3IDWE- SM:E138 February 21, 201 2

DASY/EASY - Parameters of Probe: H3DV6 - SN:6138

Basic Calibration Parameters

B Sensor X Senser Y Sensor 2 “Unc (k=2]
Norm (A/m / y{mV)) al | 2.73E-0D3 293E-003 | 318E-003 | £51% |
Merm (Afm / y{mV)) al | -580E-005 -2 3BE-004 218E-004 | £51% _
| Morm {A/m ¢ vi{mV)) aZ | -5 .50E-00G -3.95E-006 -B.2BE-DOT | +51%
| DCP {mV)" | @as 921 a4 g
Modulation Calibration Parameters
[N1143 Communication Systam MName PAR A B G VR Unct
M | aa | dn | au | WV | (=n
10000 CW 0.00 X 000 0.00 1.00 130.7 +3.3 %
HEERET" .00 100 | 1255
z] ooo [ ono 100 | 1330

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%.

" Numerical inesdzation parameler. uncartainty not required.

;Lm;ut-arny 15 chatermanad using the max. desdation fnom lirssr response applying rectanguiar distnbution and s oxpressed for e square of e
b vialin

Cartiicate No: H3-6138_Feti2 Pape 4 of 10
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HIDWVE- SMN:G138 February 21, 2012

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

14
13
12

11

Ld ]

.- -

1 B e B

Q9-

0.8-

Frequency responsa (norrmakzed)

oy

06

n_s..!lll.'l.ll!lll!I|, |%|_|,i._|

TEﬁ.TEr | RZ';FE‘FJ TEH.TQID I Rﬁffﬁ!l‘:l

Uncertainty of Frequency Response of Hfield: £ 6.3% (k=2)

Corlificate No: H3-6138_Febi12 Page 5of 10
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February 21, 2012

Receiving Pattern (¢), 9 = 0°

=600 MHz TEM,D"

Tt

N.l

f=2500 MHz R22 0"

Receiving Pattern (¢), 5 = 90°

=600 MHz, TEM, 80"

L S
b .
e ;
freie Fal
Bl R
E — .\_1‘. -—l"--'. -
[] . [
Tol x ¥ F

Certificate Mo: HI-6138_Feb12 Page & of 10
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HIOWE- SMNE138 Fabruary 21, 2012

Receiving Pattern (¢), 9 = 0°

1% 1 b e e 2 e e R B S it e s
g | | | |
E an | '_.1_1_':..:“:.. == . _.._:‘:_ ': : : : =!,_*-.|-.-I._f.;i E_‘:ui- e o E..i_:_. p—
ui [ : i |
o ! i
L i I T i E N Bl |..,:_l " 1 1 2l el |
e i 20 ) a0 101 3

» ] 3 []
1’-":#“"-: ".'il'UTﬁll: 15T TWHz 5007 dn_—

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

Receiving Pattern (¢), 9 = 90°

-IIF e tammam .Eu
| _
L

a5

Ermar [4E]

004 ":_.Ji-i-’.if:h"! *1.-“;*":__:.§.!.—‘I.I.;.1..:'11-.-—“‘..'1'31
{15 {
L T N T T R T | B N I | | L | SR I N I |
IL.IE =100 -30 a0 10 S0

i
Roll [1]

'1.-'|f."kﬁ1l-|_- l.-'.il.'l-'ﬁ"lllr 1*-ﬂ;F/J~1; .“:-II!TIIEFJ'I.'

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

Cenlificate Mo: H3-6138_Feb12 Pags 7 of 10
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HIDWE- SMG138 Februany 21, 242

Dynamic Range f(H-field)
(TEM cell, f = 300 MHz)

10

10"

10°
2
EE; ID‘: ' i
8
E=

10

10"+

10 ! >

2 B e S

P |

m

=

E o

@

24 | ! )
1003 = 11 e o
H [&m]
L&) L Lo
X campensated A nat gompensated ¥ campansated
+] 8] [e]
¥ mal compensated Z compansatad £ Mol compansatad

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

Certilicaie Mo: H3-8138_Febi2 Page B ol 10
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HACAE— SME133 February 21, 2012

Deviation from Isotropy in Air
Error (4, 3), f =900 MHz

=10 -08 -0& -04 02 00 02 04 06 08 10

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

Cerdificale No: H3-5128 Feb12 Page & of 10
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HICWE— SNE138 Februany 21, 2012

DASY/EASY - Parameters of Probe;: H3DV6 - SN:6138

Other Probe Parameters

Sensor Arangement Rectangular |
Caonnecior Angle () T BB |
| Mechanical Surface Detection Mode enabled |
| Optical Surface Detection Mode B disablad
Probe Overall Length 337 mm
Frobe Body Diameler ' 10 mm
Tip Length 20mm
Tip Diameter & mm
[ Probe Tip to Sensor X Calibration Point T E3mm |
Prabe Tip to Sensor ¥ Callbration Paint  3mm|
Prabe Tip 1o Sensor Z Calibration Point amm

Certificate No: H3-5138_Feb12 Page 10 of 10
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