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1. General Information

1.1. Notes of the test report

TA Technology (Shanghai) Co., Ltd. guarantees the reliability of the data presented in this test
report, which is the results of measurements and tests performed for the items under test on the date
and under the conditions stated in this test report and is based on the knowledge and technical
facilities available at TA Technology (Shanghai) Co., Ltd. at the time of execution of the test.

TA Technology (Shanghai) Co., Ltd. is liable to the client for the maintenance by its personnel of the
confidentiality of all information related to the items under test and the results of the test. This report
only refers to the item that has undergone the test.

This report standalone dose not constitute or imply by its own an approval of the product by the
certification Bodies or competent Authorities. This report cannot be used patrtially or in full for publicity
and/or promotional purposes without previous written approval of TA Technology (Shanghai) Co.,
Ltd. and the Accreditation Bodies, if it applies.

1.2. Testing laboratory

Company: TA Technology (Shanghai) Co., Ltd.

Address: No.145, Jintang Rd, Tangzhen Industry Park, Pudong Shanghai,China
City: Shanghai

Post code: 201201

Country: P. R. China

Contact: Yang Weizhong

Telephone: +86-021-50791141/2/3

Fax: +86-021-50791141/2/3-8000

Website: http://www.ta-shanghai.com

E-mail: yangweizhong@ta-shanghai.com
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1.3. Applicant Information

Company: HUAWEI Technologies Co., Ltd.
Address: Bantian, Longgang District

City: Shenzhen

Postal Code: 518129

Country: P.R. China

Contact: Wang Yue

Telephone: 0755-28780808

Fax: 0755-28780808

1.4. Manufacturer Information

Company: HUAWEI Technologies Co., Ltd.
Address: Bantian, Longgang District

City: Shenzhen

Postal Code: 518129

Country: P.R. China

Telephone: 0755-28780808
Fax: 0755-28780808
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1.5. Information of EUT
General information
Device type: Portable device
Product Name: CDMA 1X Digital Mobile Telephone
SN or IMEL: YS2AB10960300236
Antenna type: internal antenna
Device operating configurations:
CDMA Cellular
Operating mode(s): CDMA PCS
CDMA AWS
Test modulation: QPSK
CDMA Cellular: 24dBm
Rated Output Power: CDMA PCS: 24dBm
CDMA AWS: 24dBm
Band Tx (MHz) Rx (MHz)
CDMA Cellular 824.7 ~ 848.31 869.7 ~ 893.31
Operating frequency range(s)
CDMA PCS 1851.25 ~ 1908.75 1931.25 ~ 1988.75
CDMA AWS 1711.25 ~ 1752.5 2111.25 ~ 2152.5
Hardware version: Ver.B
Software version: M228C45B207
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Auxiliary equipment details

AE1:Battery

Model:

Manufacture:

IMEI or SN:
AE2:Travel Adaptor
Model:

Manufacture:

IMEI or SN:

HB5A2H
HUAWEI Technologies Co., Ltd.
YAC9608H12009078

HS-050040U1
TECH-POWER Electronics (Shenzhen) Co., Ltd.
HKA911933489

Equipment Under Test (EUT) is CDMA 1X Digital Mobile Telephone with internal antenna. It consists
of mobile phone, battery and adaptor, and the detail about these is in chapter 1.5 in this report. The
EUT supports for CDMA Cellular, CDMA PCS and CDMA AWS.

The sample under test was selected by the Client.

Components list please refer to documents of the manufacturer.

1.6. The Ambient Conditions during Test

Temperature

Min. = 18°C, Max. = 28 °C

Relative humidity

Min. = 0%, Max. = 80%

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.

1.7. Test Date

The test is performed from October 20, 2009 to October 21, 2009.
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2. Test Information

2.1. Operational Conditions during Test

2.1.1. General description of test procedures

The phone was tested in all normal configurations for the ear use. The EUT is mounted in the device
holder equivalent as for classic dosimeter measurements. The acoustic output of the EUT shall
coincide with the center point of the area formed by the dielectric wire and the middle bar of the
arch’s top frame The EUT shall be moved vertically upwards until it touches the frame. The fine
adjustment is possible by sliding the complete. EUT holder on the yellow base plate of the Test Arch
phantom. These test configurations are tested at the high, middle and low frequency channels of
each applicable operating mode; for example, GSM, WCDMA (UMTS), CDMA and TDMA.

2.1.2. CDMA Test Configuration

A communication link is set up with a System Simulator (SS) by air link, and a call is established. The
Absolute Radio Frequency Channel Number (ARFCN) are allocated to 1013, 384 and 777
respectively in the case of CDMA Cellular, allocated to 25, 600 and 1175 respectively in the case of
CDMA PCS, allocated to 25, 450 and 850 respectively in the case of CDMA AWS,The EUT is
commanded to operate at maximum transmitting power.

Test Parameter setup for maximum RF output power according to section 4.4.5 of 3GPP2.

Parameter Units Value
| or dBm/1.23MHz -104
PilotE c /I or dB -7

TrafficE c /I or dB -7.4
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2.2. HAC RF Measurements System Configuration

2.2.1. HAC Measurement Set-up

These measurements are performed using the DASY4 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. Cell
controller systems contain the power supply, robot controller, teach pendant (Joystick) and remote
control, and are used to drive the robot motors. The Staubli 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
FC

I

Electro Optical
Couplex (EOC)

Signallamps
b

Heasurement Server DAE

] DAST —
|

2xserial

+digitalIfO ot~ EuT '

|- Dewice

Light Beam r ] ;!HJ# Positioner
Eobot / , H]

Controler
(C5TMB—tr
T ] pe)

Teach Fendant

Figure 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.
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2.2.2. Probe System

The HAC measurements were conducted with the E-Field Probe ER3DV6 and the H-Field Probe
H3DV6 (manufactured by SPEAG), designed in the classical triangular configuration and optimized
for dosimetric evaluation.

E-Field Probe Description

Construction

Calibration

Frequency

Directivity

Dynamic Range

Dimensions

Application

One dipole parallel, two dipoles normal to probe
axis

Built-in shielding against static charges

PEEK enclosure material

In air from 100 MHz to 3.0 GHz (absolute accuracy
16.0%, k=2)

40 MHz to > 6 GHz (can be extended to < 20 MHz)
Linearity: £ 0.2 dB (100 MHz to 3 GHz)

Figure 2 ER3DV6 E-field
Probe

1+ 0.2 dB in air (rotation around probe axis)

+ 0.4 dB in air (rotation normal to probe axis)

2 V/m to > 1000 V/m; Linearity: + 0.2 dB

Overall length: 330 mm (Tip: 16 mm)
Tip diameter: 8 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.5 mm

General near-field measurements up to 6 GHz
Field component measurements
Fast automatic scanning in phantoms

H-Field Probe Description

Construction

Frequency

Directivity
Dynamic Range

E-Field
Interference

Dimensions

Three concentric loop sensors with 3.8 mm loop
diameters
Resistively
response

Built-in shielding against static charges

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

loaded detector diodes for linear

Figure 3 H3DV6 H-field
Probe

200 MHz to 3 GHz (absolute accuracy  6.0%, k=2);
Output linearized

+ 0.2 dB (spherical isotropy error)
10 mA/m to 2 A/m at 1 GHz
< 10% at 3 GHz (for plane wave)

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

2.2.3. 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 Device reference point is set for the EUT at 6.3 mm, the Grid reference point is on the upper
surface at the origin of the coordinates, and the “user point \Height Check 0.5 mm” is 0.5mm above
the center, allowing veri_cation of the gap of 0.5mm while the probe is positioned there.

The Phone Positioner supports accurate and reliable positioning of any phone with effect on near
field <+0.5 dB.

Figure 4 HAC Phantom & Device Holder
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2.3. RF Test Procedures

The evaluation was performed with the following procedure:

1.

10.
11.

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

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 is at different distances from the tip of the probe.

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.

The center sub-grid shall center on the center of the 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.

Record the reading.

Scan the entire 50 mm by 50 mm region in equally spaced increments and record the reading at
each measurement point. The grid is 5 cm by 5 cm area that is divided into 9 evenly sized blocks
or sub-grids.The distance between measurement points shall be sufficient to assure the
identification of the maximum reading.

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.

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

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

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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Figure 5 WD reference and plane for RF emission measurements
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2.4. System Check

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.
Validation was performed to verify that measured E-field and H-field values are within +/-25% from
the target refenence values provided by the manufacturer. "Values within +/-25% are acceptable. Of
which 12% is deviation and 13% is measurement uncertainty.”

Electric Field Magnetic Field
Prioke Prioke

1 cm to top edge of
* dipole element

Dipole
Signal ggneramr ey FF Ammiplifier —'- Dual Directional Coupler
RF
Power Meter
Figure 6 Dipole Validation Setup
Dipole Measurement Summary
E-Field Scan
Mode | Frequency | InputPower | Measured® | Target’® | Deviation® Test Date
(MHz) (mW) Value(V/m) | Value(V/m) (%)

CwW 835 100 149.2 158.2 5.69 October 20, 2009
CwW 1880 100 131.4 140.5 6.48 October 21, 2009
F-Field Scan

Mode | Frequency Input Power Measured Target Deviation
Test Date
(MHz) (mW) Value(A/m) | Value(A/m) (%)
CwW 835 100 0.443 0.446 0.67 October 20, 2009
CwW 1880 100 0.449 0.468 4.06 October 21, 2009

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 * (Target value minus Measured value) divided by Target value.
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2.5. 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.

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.

2. 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.

3. 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

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

5. Set the amplitude of the unmodulated signal to equal that recorded from the wireless device.

6. Record the reading of the probe measurement system of the unmodulated signal.

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

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

(=)
W MM

)
— 5= i

Tunable
Amplifier

WD Signal

Figure Figure 7 Probe Modulation Factor Test Setup
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PMF
Band E-Field Probe Modulation H-Field Probe
Factor Modulation Factor
CDMA Cellular 1.05 1.01
CDMAPCS 1.03 1.00
CDMA AWS 1.03 1.01
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2.6. Conducted Output Power Measurement

Summary

The DUT is tested using an E5515C communications tester as controller unit to set test channels and
maximum output power to the DUT, as well as for measuring the conducted peak power. Conducted
output power was measured using an integrated RF connector and attached RF cable. This result
contains conducted output power for the EUT.

Conducted Power Results

Conducted Power
CDMA Cellular
Channel 777 Channel 384 Channel 1013
RC3 Results(dBm) 242 243 24.4
RC1 Results(dBm) 24.3 24.3 24.3
Conducted Power
CDMA PCS
Channel 1175 Channel 600 Channel 25
RC3 Results(dBm) 24 .4 24.3 24.2
RC1 Results(dBm) 24.3 24.2 24.3
Conducted Power
CDMA AWS
channel 850 channel 450 channel 25
RC3 Results(dBm) 24.3 242 243
RC1 Results(dBm) 24.3 24.3 24.2
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3. Test Results

3.1. ANSI C 63.19-2007 Limits

Category Telephone RF parameters < 960 MHz
Near field AWF E-field emissions H-field emissions
0 631.0 to 1122.0 Vim 1.91 t0 3.39 A/m
Category M1/T1
-5 473.2t0841.4 V/m 14310 2.54 A/m
0 354.8 t0 631.0 V/m 1.07 to 1.91 A/m
Category M2/T2
-5 266.1t0473.2 V/m 0.80t0 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 0.45t00.80 A/m
0 <199.5 Vim <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 0.45t00.80 A/m
0 112.2 to 199.5 V/m 0.34 t0 0.60 A/m
Category M2/T2
-5 84.1to 149.6 V/im 0.25t00.45 A/m
0 63.1t0 112.2 Vim 0.19t0 0.34 A/m
Category M3/T3
-5 47.310 841 V/m 0.14 t0 0.25 A/m
0 <63.1 V/m <0.19 A/m
Category M4/T4
-5 <47.3 V/m <0.14 A/m
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3.2. Summary Test Results

CDMA Cellular Results

E-Field
Channel Frequency Peak Field (V/m) Power Drift Rating
(MHz) (dB)
777 848.31 84.70 -0.161 M4
384 836.52 83.70 0.004 M4
1013 824.70 80.90 0.004 M4
H-Field
Frequency ) Power Drift i
Channel Peak Field (A/m) Rating
(MHz) (dB)
777 848.31 0.132 -0.123 M4
384 836.52 0.124 0.022 M4
1013 824.70 0.118 0.077 M4
CDMA PCS Results
E-Field
Channel Frequency Peak Field (V/m) Power Drift Rating
(MHz) (dB)
1175 1908.75 53.20 0.025 M4
600 1880 58.30 -0.135 M4
25 1851.25 47.80 0.071 M4
H-Field
Channel Frequency Peak Field (A/m) Power Drift Rating
(MHz) (dB)
1175 1908.75 0.140 -0.020 M4
600 1880 0.149 0.137 M4
25 1851.25 0.119 -0.067 M4
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CDMA AWS Results

E-Field
Channel Frequency Peak Field (V/m) Power Drift Rating
(MHz) (dB)
850 1752.5 57.80 0.010 M4
450 1732.5 51.90 0.091 M4
25 1711.25 41.90 0.004 M4
H-Field
Frequency ) Power Drift i
Channel Peak Field (A/m) Rating
(MHz) (dB)
850 1752.5 0.151 -0.126 M4
450 1732.5 0.135 -0.011 M4
25 1711.25 0.114 -0.175 M4

3.3. Conclusion

The HAC RF emission measurement indicates that the EUT complies with the HAC limits of the ANSI
C63.19-2007. The total M-rating is M4 for CDMA Cellular, M4 for CDMA PCS, and M4 for CDMA

AWS.
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4. Measurement Uncertainty
Standard Standard
Uncertainty Prob Uncertainty | Uncertainty Degree of
rob.
No. Error source Type Value ) k ciE ciH . . freedom
Dist. (%) U; (%) (%) U; (%)
(%) Vefr OF Vj
E H
Measurement System
1 Probe Calibration B 5. N 1 1 1 51 51 ©
2 | Axial Isotropy B 4.7 R \/§ 1 1 2.7 2.7 0
Sensor
3 B 16.5 R \/E 1 0.145 9.5 1.4 oo
Displacement
4 | Boundary Effects B 24 R \/§ 1 1 1.4 1.4 0
5 | Linearity B 4.7 R J3 |1 1 2.7 2.7 %
Scaling to Peak
6 9 B 2.0 R | 43| 1 1 1.2 1.2 oo
Envelope Power
System Detection
7 B 1.0 R 1 1 0.6 0.6 o0
Limit \/g
8 Readout Electronics B 0.3 N 1 1 1 0.3 0.3 0
9 | Response Time B 0.8 R N 1 0.5 0.5 %
10 | Integration Time B 2.6 R \/§ 1 1 1.5 1.5 ©
RF Ambient
1 B 3.0 R 1 1 1.7 1.7 o0
Conditions \/5
12 | RF Reflections B 12.0 R \/§ 1 1 6.9 6.9 o0
13 | Probe Positioner B 1.2 R \/E 1 0.67 0.7 0.5 0
14 | Probe Positioning A 4.7 R \/E 1 0.67 27 1.8 0
Extra. And
15 B 1.0 R |43 | 1 1 06 0.6 B
Interpolation
Test Sample Related
Device Positioning
16 B 47 R 1 0.67 27 1.8 0
Vertical \/5
Device Positioning
17 B 1.0 R 1 1 0.6 0.6 o0
Lateral \/5
Device Holder
18 B 24 R 1 1 1.4 1.4 o0
and Phantom \/g
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19 | Power Drift B 5.0 R | 43| 1 1 2.9 2.9

Phantom and Setup related

20s | Phantom Thickness B 24 R \/5 1 0.67 1.4 0.9

Combined standard uncertainty(%) 14.7 10.9

Expanded uncertainty
(confidence interval of u, =2u, N k=2 29.4 21.8
95 %)
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5. Main Test Instruments

Serial ) , Valid
No. Name Type Calibration Date )
Number Period
Agilent
01 | Power meter GB41291714 March 14, 2009 One year
E4417A
Agilent
02 | Power sensor 8481H MY41091316 March 14, 2009 One year
03 | Signal Generator HP 8341B 2730A00804 September 13, 2009 | One year
04 | Amplifier IXA-020 0401 No Calibration Requested
05 [ BTS E5515C MY483609888 | December 16, 2008 | One year
06 | E-Field Probe ER3DV6 2303 April 27, 2009 One year
07 | H-Field Probe H3DV6 6138 April 27, 2009 One year
08 | DAE DAE4 452 November 18, 2008 One year
09 | Validation Kit 835MHz CD835V3 1133 April 22, 2009 One year
10 | Validation Kit 1880MHz CcD1880V3 1115 April 22, 2009 One year

*FEND OF REPORT BODY*****
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ANNEX A: System Check Results

HAC_System Performance Check at 835MHz_E

DUT: Dipole 835 MHz; Type: CD835V3; SN:1133

Date/Time: 10/20/2009 8:17:32 PM

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

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

Ambient Temperature:22.3 'C Ligiud Temperature: 21.5C

Phantom section: RF Section

DASY4 Configuration:

Probe: ER3DV6 - SN2303; ConvF(1, 1, 1); Calibrated: 4/27/2009

Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: HAC Test Arch; Type: SD HAC P01 BA,;

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

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 = 149.2 V/m

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 100.7 V/m; Power Drift = -0.066 dB

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

Peak E-field in V/m

Grid 1 Grid2 |Grid 3
147.0 M41149.2 M4]143.9 M4
Grid 4 Grid 5 Grid 6
83.4 M4 |85.0 M4 [81.1 M4
Grid7 |Grid8 |Grid 9
148.8 M4|154.0 M4|148.9 M4

dB
0.000

-2.349

-4.76

-F.14

-9.52

-11.9

0 dB =154.0V/m
Figure 8 System Performance Check 835MHz_E



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No. RZA2009-1353HAC Page 250f 81

HAC_System Performance Check at 835MHz_H

DUT: Dipole 835 MHz; Type: CD835V3; SN: 1133

Date/Time: 10/21/2009 8:49:58 AM

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

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

Ambient Temperature:22.3 'C Ligiud Temperature: 21.5C

Phantom section: RF Section

DASY4 Configuration:

Probe: H3DV6 - SN6138 ; Calibrated: 4/27/2009

Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: HAC Test Arch; Type: SD HAC P01 BA,;

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

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 = 0.443 A/m

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.464 A/m; Power Drift = 0.019 dB

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

Peak H-field in A/m

Grid 1 Grid2 |Grid 3
0.391 M4|0.408 M4]0.384 M4
Grid4 |Grid5 |Grid6
0.427 M4]0.443 M4]0.414 M4
Grid 7 Grid 8 Grid 9
0.397 M4]0.410 M4]0.381 M4

dB
0.000

-4.20

-8.40

-12.6

-16.8

-21.0

0 dB =0.443A/m
Figure 9 System Performance Check 835MHz_H
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HAC_System Performance Check at 1880MHz_E

DUT: Dipole 1880 MHz; Type: CD1880V3; SN:1115

Date/Time: 10/20/2009 9:26:34 PM

Communication System: CW; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: o = 0 mho/m, ¢, = 1; p = 1000 kg/m3
Ambient Temperature:22.3 'C Ligiud Temperature: 21.5C
Phantom section: RF Section

DASY4 Configuration:

Probe: ER3DV6 - SN2303; ConvF(1, 1, 1); Calibrated: 4/27/2009
Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: HAC Test Arch; Type: SD HAC P01 BA,;

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

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 = 131.4 V/m

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 151.0 V/m; Power Drift = -0.047 dB

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

Peak E-field in V/m

Grid 1 Grid2 |Grid 3
128.5M2]131.4 M2|128.5 M2
Grid 4 Grid 5 Grid 6
87.5 M3 |89.7 M3 |86.2 M3
Grid7 |Grid8 |Grid 9
128.7 M2|134.0 M2]130.3 M2

dB
0.000

-1.54

-3.08

-4.61

-6.15

-7.69
0dB =134.0V/m
Figure 10 System Performance Check 1880MHz_E
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HAC_System Performance Check at 1880MHz_H

DUT: Dipole 1880 MHz; Type: CD1880V3; SN:1115

Date/Time: 10/21/2009 9:49:22 AM

Communication System: CW; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: 6 = 0 mho/m, ¢, =1;p =1 kg/m3
Ambient Temperature:22.3 'C Ligiud Temperature: 21.5C
Phantom section: RF Section

DASY4 Configuration:

Probe: H3DV6 - SN6138; ; Calibrated: 4/27/2009

Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: HAC Test Arch; Type: SD HAC P01 BA,;

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

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

Maximum value of peak Total field = 0.449 A/m

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.472 A/m; Power Drift = -0.005 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.400 M2]0.413 M2|0.387 M2
Grid4 |Grid5 |Grid6
0.435 M2|0.449 M2[0.422 M2

Grid 7 Grid 8 Grid 9
0.397 M2|0.410 M2]0.384 M2

dB

o.000

-2.92

-5.84

-8.76

-11.7

-14.6
0 dB = 0.449A/m

Figure 11 System Performance Check 1880MHz_H
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ANNEX B: Graph Results

HAC RF E-Field CDMA Cellular High Frequency

Date/Time: 10/20/2009 10:41:12 PM

Communication System: CDMA Cellular; Frequency: 848.31 MHz;Duty Cycle: 1:1
Medium parameters used: o = 0 mho/m, ¢, = 1; p = 1000 kg/m3

Ambient Temperature:22.3 'C Ligiud Temperature: 21.5C

Phantom section: RF Section

DASY4 Configuration:

Probe: ER3DV6 - SN2303; ConvF(1, 1, 1); Calibrated: 4/27/2009

Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: HAC Test Arch; Type: SD HAC P01 BA,; Serial: Not Specified

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186
E Scan - ER3D - 2007: 15 mm from Probe Center to the Device/Hearing Aid Compatibility Test
(101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 84.7 V/m

Probe Modulation Factor = 1.05

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 107.5 V/m; Power Drift = -0.161 dB

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

Peak E-field in V/m

Grid 1 Grid2  |[Grid 3
76.4 M4180.7 M4|77.1 M4
Grid4  |Grid5  |Grid 6
80.2 M4|84.7 M4]80.3 M4
Grid7  |Grid8  |Grid 9
78.2 M4182.7 M4|78.4 M4

dB
0.000

-1.17

-2.33

-3.50

-4.66 4

-5.83
0dB =84.7VIm
Figure 12 HAC RF E-Field CDMA Cellular 777 Channel
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HAC RF E-Field CDMA Cellular Middle Frequency

Date/Time: 10/20/2009 10:46:06 PM

Communication System: CDMA Cellular; Frequency: 836.52 MHz;Duty Cycle: 1:1
Medium parameters used: 6 = 0 mho/m, ¢, = 1; p = 1000 kg/m3

Ambient Temperature:22.3 'C Ligiud Temperature: 21.5C

Phantom section: RF Section

DASY4 Configuration:

Probe: ER3DV6 - SN2303; ConvF(1, 1, 1); Calibrated: 4/27/2009

Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: HAC Test Arch; Type: SD HAC P01 BA,; Serial: Not Specified

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186
E Scan - ER3D - 2007: 15 mm from Probe Center to the Device 2/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 83.7 V/m

Probe Modulation Factor = 1.05

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 104.9 V/m; Power Drift = 0.004 dB

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

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
74.6 M4]79.0 M4|75.8 M4
Grid 4 Grid 5 Grid 6
78.6 M4|83.7 M4|80.0 M4
Grid 7 Grid 8 Grid 9
76.5 M4|81.4 M4|77.7 M4
dB
— 0.000
—-1.17
-2.34
-3.62
-4.69
-5.86

0dB =83.7V/Im
Figure 13 HAC RF E-Field CDMA Cellular 384 Channel
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HAC RF E-Field CDMA Cellular Low Frequency

Date/Time: 10/20/2009 10:50:55 PM

Communication System: CDMA Cellular; Frequency: 824.7 MHz;Duty Cycle: 1:1

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

Ambient Temperature:22.3 'C Ligiud Temperature: 21.5C

Phantom section: RF Section

DASY4 Configuration:

Probe: ER3DV6 - SN2303; ConvF(1, 1, 1); Calibrated: 4/27/2009

Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: HAC Test Arch; Type: SD HAC P01 BA,; Serial: Not Specified

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186
E Scan - ER3D - 2007: 15 mm from Probe Center to the Device 3/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 80.9 V/m

Probe Modulation Factor = 1.05

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 102.2 V/m; Power Drift = 0.004 dB

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

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
72.8 M4]76.4 M4|74.1 M4
Grid 4 Grid 5 Grid 6
76.4 M4180.9 M4|78.2 M4
Grid 7 Grid 8 Grid 9
74.5 M4179.2 M4|76.0 M4
dB
0.000
-1.13
-2.2b
-3.39
-4.52
-5.65

0dB =80.9vV/m

Figure 14 HAC RF E-Field CDMA Cellular 1013 Channel




TA Technology (Shanghai) Co., Ltd.

Test Report
Report No. RZA2009-1353HAC Page 310f 81

HAC RF H-Field CDMA Cellular High Frequency

Date/Time: 10/21/2009 12:11:32 PM

Communication System: CDMA Cellular; Frequency: 848.31 MHz;Duty Cycle: 1:1
Medium parameters used: 6 = 0 mho/m, ¢, =1;p =1 kg/m3

Ambient Temperature:22.3 'C Ligiud Temperature: 21.5C

Phantom section: RF Section

DASY4 Configuration:

Probe: H3DV6 - SN6138; ; Calibrated: 4/27/2009

Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: HAC Test Arch; Type: SD HAC P01 BA,; Serial: Not Specified
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

H Scan - H3DV6 - 2007: 15 mm from Probe Center to the Device 2/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.132 A/m

Probe Modulation Factor = 1.01

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.112 A/m; Power Drift = -0.123 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.179 M4]0.128 M4{0.076 M4
Grid 4 Grid 5 Grid 6
0.184 M4]0.132 M4{0.079 M4
Grid 7 Grid 8 Grid 9
0.183 M4]0.132 M4{0.080 M4

dB

0.000

-2.66

5.32

-7.98 .

-10.6

-13.3

0dB =0.184A/m
Figure 15 HAC RF H-Field CDMA Cellular 777 Channel
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HAC RF H-Field CDMA Cellular Middle Frequency

Date/Time: 10/21/2009 12:16:34 PM

Communication System: CDMA Cellular; Frequency: 836.52 MHz;Duty Cycle: 1:1
Medium parameters used: 6 = 0 mho/m, ¢, =1;p =1 kg/m3

Ambient Temperature:22.3 'C Ligiud Temperature: 21.5C

Phantom section: RF Section

DASY4 Configuration:

Probe: H3DV6 - SN6138; ; Calibrated: 4/27/2009

Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: HAC Test Arch; Type: SD HAC P01 BA,; Serial: Not Specified

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186
H Scan - H3DV6 - 2007: 15 mm from Probe Center to the Device 3/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.124 A/m

Probe Modulation Factor = 1.01

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.104 A/m; Power Drift = 0.022 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.169 M4|0.121 M4]0.071 M4
Grid 4 Grid 5 Grid 6
0.172 M4|0.124 M4|0.073 M4
Grid 7 Grid 8 Grid 9
0.172 M4|0.124 M4|0.074 M4
dB
— 0.000
—-2.70

-h.40 |

-8.10 |
-10.8

-13.5

0dB =0.172A/m
Figure 16 HAC RF H-Field CDMA Cellular 384 Channel
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HAC RF H-Field CDMA Cellular Low Frequency

Date/Time: 10/21/2009 12:06:36 PM

Communication System: CDMA Cellular; Frequency: 824.7 MHz;Duty Cycle: 1:1

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

Ambient Temperature:22.3 'C Ligiud Temperature: 21.5C

Phantom section: RF Section

DASY4 Configuration:

Probe: H3DV6 - SN6138; ; Calibrated: 4/27/2009

Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: HAC Test Arch; Type: SD HAC P01 BA,; Serial: Not Specified

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186
H Scan - H3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid Compatibility Test
(101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.118 A/m

Probe Modulation Factor = 1.01

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.099 A/m; Power Drift = 0.077 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.161 M4|0.115 M4|0.067 M4
Grid 4 Grid 5 Grid 6
0.164 M4{0.118 M4]0.068 M4
Grid 7 Grid 8 Grid 9
0.164 M4/0.118 M4]0.071 M4

dB
— 0.000

{75 ::::::]

-h.h0

-8.24

-11.0

-13.7

0 dB =0.164A/m
Figure 17 HAC RF H-Field CDMA Cellular 1013 Channel
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HAC RF E-Field CDMA PCS High Frequency

Date/Time: 10/20/2009 11:06:50 PM

Communication System: CDMA PCS; Frequency: 1908.75 MHz;Duty Cycle: 1:1
Medium parameters used: o = 0 mho/m, ¢, = 1; p = 1000 kg/m3

Ambient Temperature:22.3 'C Ligiud Temperature: 21.5C

Phantom section: RF Section

DASY4 Configuration:

Probe: ER3DV6 - SN2303; ConvF(1, 1, 1); Calibrated: 4/27/2009

Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: HAC Test Arch; Type: SD HAC P01 BA,; Serial: Not Specified
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

E Scan - ER3D - 2007: 15 mm from Probe Center to the Device/Hearing Aid Compatibility Test
(101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 53.2 V/m

Probe Modulation Factor = 1.03

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 55.7 V/m; Power Drift = 0.025 dB

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

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
30.9 M4]41.4 M4|41.4 M4
Grid 4 Grid 5 Grid 6
37.6 M4]53.2 M4|53.1 M4
Grid 7 Grid 8 Grid 9
42.1 M4|53.7 M4153.5 M4
dB
0.000
-1.98
-3.96
-5.95
-7.93
9.9

0dB =53.7V/m

Figure 18 HAC RF E-Field CDMA PCS 1175 Channel
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HAC RF E-Field CDMA PCS Middle Frequency

Date/Time: 10/20/2009 11:11:39 PM

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

Ambient Temperature:22.3 'C Ligiud Temperature: 21.5C

Phantom section: RF Section

DASY4 Configuration:

Probe: ER3DV6 - SN2303; ConvF(1, 1, 1); Calibrated: 4/27/2009
Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: HAC Test Arch; Type: SD HAC P01 BA,; Serial: Not Specified
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

E Scan - ER3D - 2007: 15 mm from Probe Center to the Device 2/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 58.3 V/m

Probe Modulation Factor = 1.03

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 63.4 V/m; Power Drift = -0.135 dB

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

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
32.2 M4]46.4 M4146.6 M4
Grid 4 Grid 5 Grid 6
42.1 M4158.3 M4|58.3 M4
Grid 7 Grid 8 Grid 9
45.2 M4158.5 M4|58.5 M4

dB
0.000

-2.12

-4.24

-b.36

-8.48

-10.6

0 dB =58.5V/m

Figure 19 HAC RF E-Field CDMA PCS 600 Channel
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HAC RF E-Field CDMA PCS Low Frequency

Date/Time: 10/20/2009 11:16:30 PM

Communication System: CDMA PCS; Frequency: 1851.25 MHz;Duty Cycle: 1:1
Medium parameters used: o = 0 mho/m, ¢, = 1; p = 1000 kg/m3

Ambient Temperature:22.3 'C Ligiud Temperature: 21.5C

Phantom section: RF Section

DASY4 Configuration:

Probe: ER3DV6 - SN2303; ConvF(1, 1, 1); Calibrated: 4/27/2009

Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: HAC Test Arch; Type: SD HAC P01 BA,; Serial: Not Specified
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

E Scan - ER3D - 2007: 15 mm from Probe Center to the Device 3/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 47.8 V/m

Probe Modulation Factor = 1.03

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 52.7 V/m; Power Drift = 0.071 dB

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

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
25.8 M4(38.4 M4|38.4 M4
Grid 4 Grid 5 Grid 6
36.3 M4|47.8 M4|47.4 M4
Grid 7 Grid 8 Grid 9
38.3 M4147.9 M4|47.4 M4

dB
0.000

-2.06
-4.12 '
-6.18
-8.24

-10.3

0dB =47.9V/Im
Figure 20 HAC RF E-Field CDMA PCS 25 Channel
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HAC RF H-Field CDMA PCS High Frequency

Date/Time: 10/21/2009 12:32:12 PM

Communication System: CDMA PCS; Frequency: 1908.75 MHz;Duty Cycle: 1:1

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

Ambient Temperature:22.3 'C Ligiud Temperature: 21.5C

Phantom section: RF Section

DASY4 Configuration:

Probe: H3DV6 - SN6138; ; Calibrated: 4/27/2009

Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: HAC Test Arch; Type: SD HAC P01 BA,; Serial: Not Specified

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186
H Scan - H3DV6 - 2007: 15 mm from Probe Center to the Device 2/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.140 A/m

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.127 A/m; Power Drift = -0.020 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.135 M4|0.129 M4]0.098 M4
Grid 4 Grid 5 Grid 6
0.153 M40.140 M40.096 M4
Grid 7 Grid 8 Grid 9
0.160 M4(0.142 M4(0.094 M4

dB
— 0.000

—-1.93

-3.86

S KT~ s

-1

-9.64

0 dB =0.160A/m
Figure 21 HAC RF H-Field CDMA PCS 1175 Channel
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HAC RF H-Field CDMA PCS Middle Frequency

Date/Time: 10/21/2009 12:38:44 PM

Communication System: CDMA PCS; Frequency: 1880 MHz;Duty Cycle: 1:1

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

Ambient Temperature:22.3 'C Ligiud Temperature: 21.5C

Phantom section: RF Section

DASY4 Configuration:

Probe: H3DV6 - SN6138; ; Calibrated: 4/27/2009

Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: HAC Test Arch; Type: SD HAC P01 BA,; Serial: Not Specified

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186
H Scan - H3DV6 - 2007: 15 mm from Probe Center to the Device 3/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.149 A/m

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.134 A/m; Power Drift = 0.137 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.146 M4]0.139 M4{0.108 M4
Grid 4 Grid 5 Grid 6
0.163 M4]0.149 M4{0.105 M4
Grid 7 Grid 8 Grid 9
0.171 M4]0.152 M4{0.102 M4
dB
— 0.000
—-1.90
-3.80
-5.69 ‘
-7.h9
-9.49

0dB =0.171A/m
Figure 22 HAC RF H-Field CDMA PCS 600 Channel
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HAC RF H-Field CDMA PCS Low Frequency

Date/Time: 10/21/2009 12:23:39 PM

Communication System: CDMA PCS; Frequency: 1851.25 MHz;Duty Cycle: 1:1

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

Ambient Temperature:22.3 'C Ligiud Temperature: 21.5C

Phantom section: RF Section

DASY4 Configuration:

Probe: H3DV6 - SN6138; ; Calibrated: 4/27/2009

Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: HAC Test Arch; Type: SD HAC P01 BA,; Serial: Not Specified

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186
H Scan - H3DV6 - 2007: 15 mm from Probe Center to the Device/Hearing Aid Compatibility Test
(101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.119 A/m

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.107 A/m; Power Drift = -0.067 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.119 M4(0.110 M4|0.087 M4
Grid 4 Grid 5 Grid 6
0.134 M40.119 M4|0.082 M4
Grid 7 Grid 8 Grid 9
0.141 M4(0.123 M4|(0.079 M4

dB
— 0.000

— -2.08

-4.16

| -

-b.24

-8.32

-10.4

0dB =0.141A/m
Figure 23 HAC RF H-Field CDMA PCS 25 Channel
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HAC RF E-Field CDMA AWS High Frequency

Date/Time: 10/20/2009 11:21:35 PM

Communication System: CDMA AWS; Frequency: 1752.5 MHz;Duty Cycle: 1:1
Medium parameters used: o = 0 mho/m, ¢, = 1; p = 1000 kg/m3

Ambient Temperature:22.3 'C Ligiud Temperature: 21.5C

Phantom section: RF Section

DASY4 Configuration:

Probe: ER3DV6 - SN2303; ConvF(1, 1, 1); Calibrated: 4/27/2009

Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: HAC Test Arch; Type: SD HAC P01 BA,; Serial: Not Specified
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

E Scan - ER3D - 2007: 15 mm from Probe Center to the Device/Hearing Aid Compatibility Test
(101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 57.8 V/m

Probe Modulation Factor = 1.03

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 60.7 V/m; Power Drift = 0.010 dB

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

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
37.3 M4]45.1 M4]45.3 M4
Grid 4 Grid 5 Grid 6
44.6 M4157.8 M4|57.7 M4
Grid 7 Grid 8 Grid 9
49.1 M4158.8 M4|58.5 M4

dB
0.000

-1.58
-3.16

-4.73 '
-6.31

-f.84

0 dB =58.8V/m
Figure 24 HAC RF E-Field CDMA AWS 850 Channel
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HAC RF E-Field CDMA AWS Middle Frequency

Date/Time: 10/20/2009 11:26:19 PM

Communication System: CDMA AWS; Frequency: 1732.5 MHz;Duty Cycle: 1:1
Medium parameters used: o = 0 mho/m, ¢, = 1; p = 1000 kg/m3

Ambient Temperature:22.3 'C Ligiud Temperature: 21.5C

Phantom section: RF Section

DASY4 Configuration:

Probe: ER3DV6 - SN2303; ConvF(1, 1, 1); Calibrated: 4/27/2009

Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: HAC Test Arch; Type: SD HAC P01 BA,; Serial: Not Specified
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

E Scan - ER3D - 2007: 15 mm from Probe Center to the Device 2/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 51.9 V/m

Probe Modulation Factor = 1.03

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 54.4 VV/m; Power Drift = 0.091 dB

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

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
34.3 M4]40.8 M4140.7 M4
Grid 4 Grid 5 Grid 6
39.2 M4]51.9 M4|51.9 M4
Grid 7 Grid 8 Grid 9
43.0 M4152.6 M4|52.4 M4

dB
0.000

-1.57

-3.14

-4.71

T

-6.28

-f.85

0dB =52.6V/Im

Figure 25 HAC RF E-Field CDMA AWS 450 Channel
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HAC RF E-Field CDMA AWS Low Frequency

Date/Time: 10/20/2009 11:31:02 PM

Communication System: CDMA AWS; Frequency: 1711.25 MHz;Duty Cycle: 1:1
Medium parameters used: o = 0 mho/m, ¢, = 1; p = 1000 kg/m3

Ambient Temperature:22.3 'C Ligiud Temperature: 21.5C

Phantom section: RF Section

DASY4 Configuration:

Probe: ER3DV6 - SN2303; ConvF(1, 1, 1); Calibrated: 4/27/2009

Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: HAC Test Arch; Type: SD HAC P01 BA,; Serial: Not Specified
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

E Scan - ER3D - 2007: 15 mm from Probe Center to the Device 3/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 41.9 V/m

Probe Modulation Factor = 1.03

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 43.8 V/m; Power Drift = 0.004 dB

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

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
28.1 M4132.9 M4|33.0 M4
Grid 4 Grid 5 Grid 6
32.4 M4141.9 M4141.9 M4
Grid 7 Grid 8 Grid 9
35.9 M4142.6 M4|42.4 M4

dB
0.000

-1.54
-3.08 ’
-4.62

-b.16

-f. 70

0dB =42.6V/Im

Figure 26 HAC RF E-Field CDMA AWS 25 Channel
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HAC RF H-Field CDMA AWS High Frequency

Date/Time: 10/21/2009 10:28:18 AM

Communication System: CDMA AWS; Frequency: 1752.5 MHz;Duty Cycle: 1:1

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

Ambient Temperature:22.3 'C Ligiud Temperature: 21.5C

Phantom section: RF Section

DASY4 Configuration:

Probe: H3DV6 - SN6138; ; Calibrated: 4/27/2009

Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: HAC Test Arch; Type: SD HAC P01 BA,; Serial: Not Specified

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186
H Scan - H3DV6 - 2007: 15 mm from Probe Center to the Device 2/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.151 A/m

Probe Modulation Factor = 1.01

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.142 A/m; Power Drift = -0.126 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.160 M4|0.149 M4]0.118 M4
Grid 4 Grid 5 Grid 6
0.172 M4|0.151 M4|0.116 M4
Grid 7 Grid 8 Grid 9
0.177 M4|0.151 M4(0.102 M4

dB
0.000

-1.86
-3.71
-5.57

-f. 42 ‘

-9.28

0dB =0.177A/m
Figure 27 HAC RF H-Field CDMA AWS 850 Channel
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HAC RF H-Field CDMA AWS Middle Frequency

Date/Time: 10/21/2009 10:33:06 AM

Communication System: CDMA AWS; Frequency: 1732.5 MHz;Duty Cycle: 1:1

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

Ambient Temperature:22.3 'C Ligiud Temperature: 21.5C

Phantom section: RF Section

DASY4 Configuration:

Probe: H3DV6 - SN6138; ; Calibrated: 4/27/2009

Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: HAC Test Arch; Type: SD HAC P01 BA,; Serial: Not Specified

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186
H Scan - H3DV6 - 2007: 15 mm from Probe Center to the Device 3/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.135 A/m

Probe Modulation Factor = 1.01

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.128 A/m; Power Drift = -0.011 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.144 M4|0.135 M4|0.110 M4
Grid 4 Grid 5 Grid 6
0.154 M40.135 M40.108 M4
Grid 7 Grid 8 Grid 9
0.157 M4|0.134 M4|0.094 M4

dB
— 0.000

—-1.81

-3.62

-h.44

-f.2h ‘

-9.06

0dB =0.157A/m
Figure 28 HAC RF H-Field CDMA AWS 450 Channel
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HAC RF H-Field CDMA AWS Low Frequency

Date/Time: 10/21/2009 10:23:25 AM

Communication System: CDMA AWS; Frequency: 1711.25 MHz;Duty Cycle: 1:1
Medium parameters used: 6 = 0 mho/m, ¢, =1;p =1 kg/m3

Ambient Temperature:22.3 'C Ligiud Temperature: 21.5C

Phantom section: RF Section

DASY4 Configuration:

Probe: H3DV6 - SN6138; ; Calibrated: 4/27/2009

Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: HAC Test Arch; Type: SD HAC P01 BA,; Serial: Not Specified
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

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

Maximum value of peak Total field = 0.114 A/m

Probe Modulation Factor = 1.01

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.108 A/m; Power Drift = -0.175 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.123 M4|0.114 M4|0.093 M4
Grid 4 Grid 5 Grid 6
0.129 M4/0.114 M4]0.091 M4
Grid 7 Grid 8 Grid 9
0.131 M4{0.113 M4]0.080 M4

dB
0.000

-1.54
-3.08 ’
-4.62

-b.16

-f. 70

0dB =42.6V/Im

Figure 29 HAC RF H-Field CDMA AWS 25 Channel
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ANNEX C: E-Probe Calibration Certificate

Calibration Laboratory of _xﬂll}j,'-" b, Sehwaizariscnar Kallbriondienat
Schmid & Partner M Sarvica sulssa o' ftalonnage

Enginesring AG T Sarvizia svizzero di taratura
Zesghausstrasse 43, 1004 Zurkck, Switzedand & -:H:‘\. W Swlsa Callbration Service
fccradited by e Swiss Accreditalion Service [SA5) Accreditabion Mo SCE 108

Tha Swiss Accraditation Serdce @ omd of Ihe signadories bo 1he EA
Multilteral Agrosment for the recognition of calibration corlificates

ciemt  TA {Auden) Certificate Ne: ER3-2303_Apr09
CALIBRATION CERTIFICATE ._l
Diyert ER3DVE - SN:2303
Cadibration procedumais) A m—@ﬂ
Calibeation procedure for E-field mcmm&dﬁiﬁm W'ﬁﬂd
evaluations in air
Cabbratian dabs April 27, 2008

Candben of the calibested e IR Tolarance

Thie calisration carfoate docsmans the traceaiity to national standards, which mealios lhe physicat units of measuremens | 51
Tha emignbe and the ur intiea with confidence proBRtiRy are gven on e lalluwing pages and are pat of the cerificate

1 calibrahons e beern canducind in tha closed labesatary Faellly: anvirerment mparature (22 £ 3070 and humably = 7%

Galibration Equamant ussd [METE criieal Par calbratian

Primary Slandards & Cal Clate [Cerificate Ka | Loheduled Cakbration

Powar mater E44152 GEA 12T 1-Apr-09 Mo, 21701000 Apr.i0

Power s=race Edd 104 (PR FTTE 1 e 08 (Mo 21 T-01000) Apr-10

Pl saimer E44124 WY1 AARIET 1-Ape08 [No. 21T-01030) Apr-10

HAglgrance 3 dB Atbenuals SN 350454 (3] H1-Mar08 a1 T-08026) Mar-10

Helerenoe 20 dB Atlenuator BN SH18E (#0kH) AM-MarQ1@ (Mo 217-01028) Mai-10 b

Relerepes 30 4E Aflenmtor 1 R = W T 11-Kar08 {Ma. 217-01027] Mar-10

Rulerenos Prols ERADOVG SN 2308 1-0-00 (Ma. ERI-2128_Oc0i) Oct-h

DAEY M TAR 18-Dac-0f (o, DAC4TAS_ Decls) Drews-0

Seeandany Standands o Check Diate (n houes) Schedubed Check

RF gersraln: HP BEAEC LIS 0 T A-Aug-T0 (0 booss chack D07 In hpwse cneck. U -8

Malwork Anatyzer HP BTH3E LIS3TAR0585 TE-Chet-0 (i hivess cheeck Cect- O8] In howss check: Lol -00
Mame Funclon Sharature

Calkrabed by KaljaPokove Tedhiical Mansget

Anprawed by Migle Humsar Cruwity Manager

tssgband- Aprl 37 2006

| The calbradion corbficats sl 'u.lLlu rapraiuced sxcapd in il withood written agproval of the whoratarg.

Cadificata Mo ER3-2303_Ap A8 Page 1 al 2
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Calibration Laboratory of

: 5 Behwepermscher Kalibriardianst

Schmid & Partner ¢ Sorvico sukss detalonnaga

Enginzaring AG Servizio sviceero di taratura
Zaughassstraseo 43, 8004 Zurich, Swizerland -] Swiss Calibration Service
Ancradiied by the Swiss Ncoedtahon Sanace [SAS) Accraditation Na,: SCS 108
The Swiss Acoreditasbon Service is one of the signatorias to the FA
Multliataral Agreameant lor U recognition of callbratian caificates
Glossary:
NORMx,y,2 sansitivity in free space
DCF diode compression point
Palarization ¢ ¢ rotation arcund probe axis
Polarization 4 rotation around an axis that is in the plane normal to probe axis (at

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

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

coordinate syatem

Calibration is Performed According to the Following Standards:
a) |EEE Std 1309-2005, " IEEE Standard for calibration of electromagnstic fisld 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 8 = 0 for XY sensors and 8 = 80 for Z sensor
(I < 900 MHz in TEM-cell; f = 1800 MHz: R22 wavequide).

NORM(f)x.y.z = NORMzx y.z * frequency response (see Frequency Response Chart).

DCFEx,y,z: DCP are numerical linearization parameters assessed based on the data of
power swaep (no uncerlainly required). DCP does not depend on lrequency.

Spherical isotropy (30 deviation from isotropy). in a locally homogeneous field realized
using an open wavaguide setup.

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

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

Certificats No; ER3-2303 Aprlg PageZ ol
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ER3DV6 SN:2303 April 27, 2009

Probe ER3DV6

SN:2303

Manufactured: November 6, 2002
Last calibrated: December 9, 2002
Recalibrated: April 27, 2009

Calibrated for DASY Systems

(M&: non-compatible with DASYZ system!]

Cortilicata Mo, ER3-2303 Apr0g Paga J ol g
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ER3DVE SN:2303 April 27, 2009

DASY - Parameters of Probe: ER3DV6 SN:2303

Sensitivity in Free Space {uw{wmﬁ Diode Cnmpressmn”‘
NormX 1.40 + 101 % (k=2) DCP X 88 mV
NormY 1.43 + 101 % (k=2) DCPY 95 my
NomZ 1.46 + 10.1 % (k=2) DCP Z 899 mv/

Frequency Correction

X 0.0

Y 0.0

Z 0.0
Sensor Offset {Probe Tip lo Sensor Center)

X 2.5 mm

Y 2.5 mm

Z 2.5 mm
Connector Angle 29°

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%.

A ST R
riumerical lingarizalion parameler nosdainty nal requinsd

Certificale Mo: ER3-2303_Aprl9 Page 4 of &
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ER3DVE SN:2303 April 27, 2009

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

13
‘ ¥ 12 |
E 11
i
E‘ 10 u-_::t:':‘ _H_..ﬂ.:.
0 r
E
£ 08
E
[
a7 |
(N1
05 | |
0 500 1000 1500 2000 2500 3000
F [MHz]
. —a—TEM ~l—R22
z - TEM —m—R22

Uncertainty of Freguency Response of E-field: * 6.3% (k=2)

Crdlificate Mo ER3-2303_apnld Page 5of 9
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ER3DVE SN:2303 April 27, 2009

Receiving Pattern (¢), 3 = 0°

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

Receiving Pattern (¢), 9 = 90°

f=G00 MHz, TEM fi110EXX f=2500 MHz, WG R22

——X == —a—7 —0—1n

Cerificata Mo ERA-2303_Apr08 Page Gal 9
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ER3DV6 SN:2303 April 27, 2009

Receiving Pattern (¢), 9 =0°

1.0

08

ne == 30 MHz
0.4 —— 100 MH:z
0.2

—— 500 MHz |
—— 1800 MHz
—&— 2E00 MHz

Errar [dB]
=S o
B R3O

b g
@ m

0!
0 &1 120 180 240 300
4[]

Uncertainty of Axial Isotropy Assessment: £ D.5% [k=2)

Receiving Pattern (¢), 8 = 90°

] 1ﬂ
0.8
g': —o—30 MHz
B is —— 100 MHz
= iz —#—alH MHz
B 45 ~8— 1500 MHz
P —&— 2500 MHz
1 6
A
140
0 50 120 160 240 300
Ly

Uncartainty of Axial Isotropy Assessmant: £ 0.5% (k=2)

Certificate Mo, ER3-2303 Aprig Page 7 ol 9
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ER3DVGE SN:2303 April 27, 2009

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

1.E+HIE

1.E+05 | ‘

Sensor Voltags [uv]
. r?l %‘.
8 E

m
&
B

1.E+O1

1 E+M
1 10 a0 1000

| —i— i | XY con ——7 == F GO
‘ 24
10

an

Error [dB]

1 0 E [vim] 100 1000

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

Certificata Ne: ER3-2303 Apr08 FPage Bof i
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ER3IDVE SN:2303 April 27, 2009
Deviation from Isotropy in Air
Error (¢, 3), f=900 MHz

)
=
E
1]

| BN R W5 an-0 60 W 06040 W -D.A0--0.3] B -0 20.000

B0 00 20 Ba 20040 B0 An-0 fn B0 E0-0 A0 W0 E0-1 ™

Uncertainty of Spherical lsotropy Assessmaent: £ 2.6% (ks2)

Cartiheats Mo ER3-2305 Aprig Paedafd
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ANNEX D: H-Probe Calibration Certificate

Calibration Laboratory of
Schmid & Partnar

Engineering AG
Zeughaussirasas 43, B Zurich, Switzerland

5§ Schwelzeriacher Halibaerdienst

c Servicn wubsse ditalonnage
Eorvizia aviErere di taratura
Bwiss Calibration Sardica

Accrediad by ths Twike Accrecitation Senace (S05)
The Swizs Accreditation Seruics s one of the signatories 1o ths EA
Multilaleral Agresmant for the recognition of celibration certificates

TA (Auden)
CALIBRATION CERTIFICATE

H3DVE - SN:E138

Agcreditotion Me.: SC5 108

Cliznl

Gartiticats No; H3-6138_Apr09

Cibfaet

QA CAL-D3.v5
‘Calibratien procedurs for H-ﬁuluiﬁﬁbee optimized for close near ﬁald

Callaration procedire|s)

avaluations in air
Calbration dara: Aprll 27, 2000 =
Conditinn of the calbrated dom [0 Toleraice

Thia calirstian certificale documents v racesblily 1o national ssancands, which reelios the physcal unies af msasurements | S()
The measunemaris and the voarisinbes wath confideance prohakility ae given o the VaBowing pEQed anE A% pan of e corlifcaie

All taltratons hawve been conducted in (he Soted labararary faclity ermaranment ternperature {77 = 3)°0 and humidity = F0%.

Catbeation Equipmard usec (METE ilical lor colbration)

F‘lirlu.ll:f_'_?.-'.tandarm 0 & Cd Dale {Cartificata b | Scheduked Calbrasios
Pt rmeter Edd 180 GRA1203E74 I-4gr-0 (No. 217-0100) T apeln

Bawe senzor E44124 MY A AR T 1-Apr-D8 (Mo, 217-04030) Apr10

Pl gerisor B4 128 LLLERE L T-dpr-00 (M, 21701030 Ap-10

Referenoe 3 dE Allgnuaiar G- SRS (3] F1-Mar-09 (Mo, 31701 ngy War-10 H
Rafergnes 210 dB Abenuaior SH SA0EA (200 B AMar-00 (Mo, 21701028 a1

Raferenos 30 dB Albenuaor SH: B512a (30 F1-Man-08 (Nao, 701027} Mar- 10

Feafarnress Pione HAOWE SN 182 10008 [Ne. HI-B182 Oc10a) D0

DAEA SH: ThE 18 D 8 (Mo, DAE4-TRS Decfy o091

En‘x_maw Sandards
RF genealor HR 8480

D&

LIS 2001 P

Hetwork Anglyoer HI* 87530 LISATIRNGAS
Hame

Calibratna fy Halje Hokawic

Apparoved by Phiels Kusier
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Calibration Laboratory of F, ﬂ{g’f’h g Schwelzarischer Kalibrierdienst
Schmid & Partner g ] Service sulsse d'dtalonnage
Engineering AG o : C  mareteho aiire taratura
ZIeughausstrazsa 43, 8004 Jurkch, Swhtrarand ff"‘-.r:“‘ﬁ;-}? 5 Swiss Callbration Service
Accredied by the Swiss Accraditation Service (5A5) Accreditation Mo.: SCS 108

The Swiss Accreditation Sorvice (8 ona of the signatarios to the EA
Multilateral Agreamant for the recognition of callbration cartficates

Glossary:

NORMzx v, 7 senaitivity in free space

DCP dinde comprassion point

Polarization o rofation around probe axis

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

measureamant center), i.e., 3 = 0 is normal lo probe axis
Conneclor 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) |EEE 3td 1303-2005, " IEEE Standard for calibration of electromagnetic field sensors and
probes, excluding antennas, from 2 kHz lo 40 GHz", December 2005,

Methods Applied and Interpretation of Parameters:
o XY Z alaial: Assesszed for E-field polarization 3 = 90 for XY sensors and 3= 0 for 7
sansor {f = 300 MHz in TEM-cell; f = 1800 MHz. R22 waveguide).
o X Y2 _alailal= X ¥.2_allala2® frequency response (see Frequency Response Chart).
# DCPxy.2: DCP are numerical linzanzation parametars assessed based on the data of
power sweep (no uncertainty required ). DCP does not depand on freqguency.

»  Spherical isofropy (3D deviation from isolropy). in a locally homogeneous field realized
using an open waveguide selup.

= Sensor Offsel The sensor offsel corresponds Lo the offsel of virlual measurement center
from the probe tip {on probe axis). No lolerance required.

»  Connector Angle: The angle is assessed using the informalion gained by delermining lhe
X alatad (no uncertainty required),

Carificate Mo: H3-G138_Apnd0 Page 2 of 9
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H3DVE SN:6138 April 27, 2009

Probe H3DV6

SN:6138

Manufactured: July 3, 2002
Last calibrated: December 9, 2002
Recalibrated: April 27, 2009

Calibrated for DASY Systems

(Mote: noncompatible with DASYZ systeml)

Certificate No: H-5138_Aprdd Page 3af 0
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H3DVE SM:6138 April 27, 2009

DASY - Parameters of Probe: H3DV6 SN:6138

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

ad al a2
X 2. T28E-D3 H.57T1E-5 -4.29TE-6 + 5.1 % (k=2)
Y 2.925E03 -2.357TE-4 -3.689E-6 + 5.1 % (k=2)
rd 3178E-03  -2445E4  4.B822E-6 + 5.1 % (k=2)

Diode Compression’

DCP X 89 mv
DCP Y 89 mv
DCF Z 85 mv
Sensor Offsel (Probe Tip to Sensar Center)
X 3.0 mm
Y 3.0 mm
Z 3.0 mm
Connector Angle -237 °

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

" numencel Inezorizobon paramatar uncertairty not requinesd

Cerificate Mo, H3-B130_Ap-0S Page 4 of @
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H3DVE SM:6138 April 27, 2009

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

13 | |

Fragquifcy résponss (normmalized)
= v

o
U4

0.8
07
|
0.8 i
il Ran 1000 15040 2000 2500 000
f (MHE]
—_—y: —a— TENM —m—R22
—_— ——TEM il 122

Uncertainty of Frequency Respanse of E-field: £ 6.3% (ks2)
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H3DV6 SN:6138 April 27, 2009

Receiving Pattern (¢), 9 = 90°

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

—=x -8Y ——7 =0l

Receiving Pattern (¢), 3 = 0°

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

Carificate Noc H2-5138 Apri3 Page & of 9
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H3DVE SMN.6138 April 27, 2009

Receiving Pattern (¢), 9 = 90°

: —0— 300 Mz
g —8—600 MHz
= —4—T50 MHz
Eon —— 1800 MHz
e —r— 2600 MHz

Uncartainly of Axial Isotropy Assessment; + 0.5% {k=2)

Receiving Pattern (¢), 3 = 0°

1.0 |

(18]

6

0.4 —o— 300 MHz
g B ! — 500 MHz
5 0 | e B =750 MHz
E 02 —8— 1000 MHz

-0.4 | —d— 600 MHz

-0E

08

1.0

1 60 120 180 240 ann

o7

Uncertainty of Axial Isotropy Assessment; £ 0.5% (k=2)

Certificate Noo H3-B132 Apr(d Fape 7 of &
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H3DVE SN:G6138 April 27, 2009

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

1E+0G

1 E+05

1FE+04

1.E+03 {

Sensor Valtage [uV]

1.E+02

1.6401

1.E+00
Qac 0.1 o1 1
H [AJm] at 1800 MHz

——=XY B EY oo ——7 ——7 carr

Errar [dB]
=

0.001 0.0
H [Aim] at 1800 MHz '

Uncerainty of Linearity Assessment: £ 0.6% (k=2)

Carificate Mo: HI-6138_Apr09 Faga Bof &
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H3DVE SN:6135 April 27, 2009

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

Error [dB]

|- 00— A0 B -h A0 60 W0 E0-0 40 W -0.40-.0.20 B 020400
B a0a 20 B0 F0-040 B040-0 60 060080 W0 B 00

Uncortalnty of Spherical lsotropy Assessment: £ 2.6% (k=2)
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ANNEX E: CD835V3 Dipole Calibration Certificate(S/N1133)

Calibration Laboratary of

Sohwalzsrischar Kalibrissdisnst
Schmid & Partner Bervice sulsse d'élalonnage
Enginearing AG Sarvizls svizsrs i taratura

Zoughausstrasse 43, 8004 Zurich, Bwitzerand Swiss Calibration Service

Agcraditer by the Gwiss Accraditation Sorvice [SA5) Acoreditation No,: SCS 108
The Swiss Accreditalion Service is onu of the signatories fo the EA
Mubtilataral Agreoemant for the recognition of calibration certificates

Chant

Obfjec:

Callbration procsdursds)

Calibation date:

Candition of the calibrated dsm

This calicration caniizate docimants the racashility b national slandards, which realize tha physical units of measuremanse (51}
Al cadibearlions have been conducied in the desed labgraleny Fedlity, ervdrenmaent lemparature (22 £ 3)°C and hurmidity < T0%.

Calioraion Equpment ussd (MATE critical for calibration)

Pmary Standeeds 10 # Cal Data (Cartifeata Mo.) Scheduiad Galibraticn
Power meler EPM-3428 GEITAE0 0 (E-0ct-08 (Mo, 217-00808) Crg- 0

| Prower sensar HE BAETA US37292TES 8-Oct-0 (Mo, 21 7-00835) -0

| Proba ERICVE SM; 2336 22-Dec-08 (Mo, ER3-2336_DecdB) Dec-08

I; Probe HEDWE SN: G085 220008 (Mo, H3-6068_-Decha) Deo-0d
DAE4 SN: 7A1 20F a8 [Ho. MELTE_Fabig) Febe10

‘Sooondary Siandards iD# Crech Dt din heruse) Seheduled Check
Power mater RAS NRP SH: 101748 25-80p-08 [in house check Dec-0&) In nouse chedc Deg- 10
Power sonsor RES NRP-201 SM: 100711 25-Aage0B fin house check Des06) in house check: Dec-10
Power sensar R&S NRP-Z31 SN: 100712 2508 [in houss chick Dec08| In houes chack: Dac-10
Habsar Anakyzar MP BTRIE LIGITIG060E 1800101 (in house chack Oct-08) In house check: Cot-08
RF gereraior S44338 MY 41310391 03-Mow-04 fin house check Ce0T) in heuss check: Oct-08

Calbruted by:

Approved by

ks April 24, 2000

Thes calibretion cerlificele shull not be reproduced sccapt in ull without writter approval of the |abaratary.

Cartificate No: COB3GYI-1133_Apr09 Page 1 of &
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Calibration Laboratory of
Schmid & Partner

Engineenng AG
Zoughausstrasse 43, 8004 Zurich, Switzerland

Schweizvriacher Kalibriordionst

]

c Sarvica sulssa d'étslonnage
Barvizio svizzero di taralura

] Swiss Colibration Service

Asoroditad by the Swiss Acornditation Service (SAS) Accrsditation No.: SCS 108
The Swiss Accreditation Service is one of the signatorios to the EA
Multllateral Agresmant for tha recognition of callbration cartificatas

Refarencas

(1

(2

ANS|-CE3.19-2006
American National Standard for Methods of Messurement of Compatiblity between VWireless

Communications Devices and Hearing Alds.

ANSI-CH3.19-2007
American Mational Standard for Methods of Measurement of Compatibility between Wireless
Communications Devices and Hearing Alds.

Methods Appilied and Interpretation of Parameters:

Coordinate System: y=axis is in (he direction of the dipole arms, z-axis is from the basis of the antenna
{mounted an the table) towards its feed peint between the two dipole arms. x-axis is rormal to the other
axes, In coincidence with the standards [1, 2], the measurement planes (probe sensor center) are
selected to be at a distance of 10 mm above the top edge of the dipole arms.

Measuremant Conditions: Further detalls are avallable from the hardcopies at the end of the certificale.
All figures siated in the certficate are valld at the frequency indicated. The forward power to the dipole
connector s sel with a calibrated power meter connected and monitored with an auxiliary power meater
connecied to a directional coupler. While the dipole under test is connected, the forward power is
adjusted ta the same level.

Antenna Positioning: The dipole is mounted on a HAC Test Arch phaniom uzging the matching dipole
posificner with the arms horizontal and the feeding cable coming from the floor, The maasurameants
are parformed in a shielded room with absorbers around the satup to reduce the reflections.

It is werified before the mounting of the dipole under the Test Arch phantom, that its arms are parfectly in
a line. Il is installed on the HAC dipole posilioner with its arms paraliel below the dielectric referance
wire and abba to move elastically in vertical direction without changing its relative position to the top
center of the Test Arch phantom. The verfical distance to the probe is adjusted after dipole mounting
with a DASY4 Surface Check job. Before the measurement, the distance between phantom surface and
prabe tip is verified. The proper measurement distance is selected by choosing the matching section of
the HAC Test Arch phantom with the proper device reference point (upper surface of the dipole) and the
matching grid reference point (tip of the probe) considering the probe sensor offset. The vertical "
distance to the probe i5 essential for the accuracy.

Feed Point impedance and Returm Loss: These parameters are moeasured using a HP 8753E Vector
Matwork Analyzer. The impedance is specified at the SMA connector of the dipole, The influence of
reflections was eliminating by applying the averaging funciion while moving the dipale in the air, at leasl
Tocm away from any obsatacles

E- fald distritution: E field is measured in the x-y-plane with an isolropic ER3D-Neld probe with 100 mW
forward power to the antenna feed point. In accordance with [1, 2], the scan sres s 20mm wide, its
langth exceads the dipole arm length (180 or 80mm). The sensor canter is 10 mm (in 2) abova the top of
the: dipale amms. Two 30 maxima are aveilable nesr the end of the dipale arms. Assuming the dipale
arms arg perfectly in ona line, the average of these two maxima (in subgrid 2 and subgrid B} Is
determined to campensate for any non-paralielity to the measurement plane as well as ihe sensor
displacement. The E-field value stated as calibration value represents the maximum of the interpolated
A0-E-field, 10mm abowve the dipole surface.

H-fieled higtribuation; H-fisld is measured with an isotropic H-fisld probe with 100mW forward power to the
antenna feed paint. in the x-y-plana. The scan area and sensor distance i equivalant to the E-field
scan. Tha maximum of the fiekl is available st the canter (subgrid 5) above the feed point. The H-field
value stated as calibration value represents the maxmum of the interpolated H-field, 10mm above the
dipole surface at the feed point.

Cartificate Mo: CDEISYE-1133_Apra Page 2 of G
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1 Measuremant Conditions

DaSY syatem configuration, as far as not given on page 1.

DASY Version DASY4 V4.7 BBO

DASY PP Version SEMCAD 1.6 B186
Phantom HAC Test Arch S0 HAC FO1 BA, #1070
Distance Dipole Top - Probe Center 10 mm

Scan resolution dx, dy =5 mm area = 20 x 180 mm
Frequancy 835 MHz + 1 MHz

Forward power at dipole connector 20.0 dBm = 100mWY

Input power drift < (0.05 dB

2 Maximum Field values

H-fiald 10 mm above dipols surface condition interpolated maximum

Maximum measured 100 m forward power 0.446 Afm
Uncartainty for H-fiald measurement: 8.2% (k=2)

E-field 10 mm above dipole surface condition Interpolated maximum

Maximum measured above high end- 100 mWW forward power 158.2 Vim

Maximum measured above low and 100 miW forward power 157.3Vim

Averaged maximum above arm 100 mWW forward power 157.8 Vim

Uncertainty for E-fleld measurement. 12.8% (k=2

3 Appendix

3.1 Antenna Parameters

 Frequency | Return Loss Impedance
(BOOMHz |16.2dB _{{433=]12.9 )} Ohm

835 MHz 33.2dB ~[(49.3+j21) Ohm

500 MHz 17.4 48 [ 53.5-]13.6 ) Ohm

B850 MHz 200dB [44.3+(7.5) Ohm

960 MHz 14.8 dB B (53.2+|18.8 ) Ohm |

3.2 Antenna Design and Handling

The calibration dipole has a symmelric geomelry with a buill<in two stub matching network, which leads to the
enhanced bandwidih.

The dipofe Is bullt of standard semirigkd coaxial cable. The internal matehing line is open ended. The antenna is
thesefore apen for DC signals.

Do not apply force to dipole arms, as they are liable 1o bend, The soldered connections near the feedpoint may
be damaged. After excessive mechanical strass or overhealing, chack the impadance characteristics to ensure
that the internal matching network is not affected,

Aftar long term use with 40V radiated power, only a slight warming of the dipobe near the feedpoint can be
measurad,

Certificate Mo- CDB35V3-1133_Aprl9 Page 3 of &
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3.3 Measurement Sheets

3.3.1 Return Loas and Smith Chart

22 Apr 2023 14156:16
___B-3%1950R 835000 908 fHz

— -
| |

- | - - - - - P S P L r SIS e

EHS 114 1 v FB JAESn  ZBIT e FILEIpH HE5.800 B08 HHz
el
Car i
fry
e

1

START 339,080 M8 MHz e BTOP L 335.080 988 Mz

Certificate No: CORISWVI-1133_Apria Page 4 of 8
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3.3.2 DASY4 H-field Result
DiatesTimne; 20042009 13:38:21

ezt Laboratary: SPEAG Lab 2
DUT: HAC-Dipale B35 MHz; Type: DEISVE; Serial: 1133
Comnuuneation System: CW; Frequency: 835 MHz: Duty Cyele: 1:1
Medium parumeters used: o - 0 mho'm, ¢, ~ I; p— 1 kg/m’
Phaniom section: RF Section
Measurement Standard: DASY 4 (High Precision Assessnient)
DASYY Comfpuration:
s Probe: HADW6A - SNGDGS, ; Calibrated: 22,12 2008
+  Sensor-Surface: (Fix Surface)
& Flectronics: DAFS 50781 ; Calibrated: 20,02 2009
s Phaniom: HAC Test Arch with AMOC; Type: S0 HAC POI BA; Senal: 1070
o Messurement 5W DARYS, V4.7 Build 80, Postproceasng SW: SEMCAL, V1.8 Build 186

Il Scan - measurement distance from the probe sensor center to CDE3S Dipole =
1imm/earing Ald Compatibility Test (41x361x1):

Meazurement prid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0446 A'm

Probe: Modulation Factor = 1,00

Dievice Reforence Point: 0,000, 0000, -6.30 mm

Rtﬁd ciice Valee = ﬂ.-l‘-'.'l'i'. Ml:lt: Fl;:lwl:r n'nn! = [0 |IF!-

Hearing Ald MNear-Field Category: M4 (AWF 0 dB)

Poak H-field in A‘m

Grid 1 Grid2 | Grid 3
0364 M4 | 1.3IES M4 | 0068 M4
Cirid 4 Grd 5 Grid &
0,417 M4 | 0446 514 | 0426 M4
Grd7?  Grds  JGrdY
0.365 M4 | 0.393 Md § 0.376 M4

A%
(M

JIL.R

0 dB = 04464 m

Certificate Mo: COBISV3-1133_Apri9 Page 5 of 6
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333 DASY4 E-fiald Result

DaveTime; 22,04, 2008 12:51:53

Test Laborarery: SPEAG Lab 2

DUT; HAC-Dipale 835 MHz; Type: DE35V3; Serial: 1133
Commumcation Systerm: CW; Frequency: 835 MHz; Duty Cycle: 101
Medium parameters used: o - 0 mbo/m, £, - 1; p = 1000 kg/m
Phantom section: BF Section

Mepsurement Stendard: DASYS (High Precision Assessment)

DASY S Configuration:

Probe: ERIDVS - SN2336; Conl(1, 1, 1}; Calibrated: 22.12.2008

Sensor-surface: (Fix Surface)

Llectranics: (AT Sn78 1 Calibeated: 200022009

Phantom: FIAC Tesi Arch with AMOC, Type: S0 HAC PO1 BA; Senial: 1070
Measurement SW: DASY4, V4.7 Build 80, Posiprocsssing SW: SEMUCAL, V1.8 Build 186

E Se¢an - measurement distance from the probe sensor center to CDE3S Dipole =
10mm/Hearing Ald Compatibility Test (41x361x1):

Measirement grid: dy=Smm, dy=Smm

Maximum value of peak Total feld = 158.2 ¥/'m

Probe Medulztion Facior = 1.0

Device Reference Point: U000, (0,000, -6.30 mm

Reference Value = 105.8 Vim; Power Drifl - -0.013 dB

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

Cortificate Mo: COB38Y3-1133_Aprlg FPage G of

Peak F-field in ¥/m

Grid | Grid 2 Cirid 3
1524 M4 | 1582 M4 | 1546 M4
Grid 4 Grid 5 Girid &
B M4 | B6S M4 | Bd2 M4
Grid 7 Cirid & Grid &
1517 M4 | 1573 M4 | 152.4 M4

L

“Faill

L]

120

1 dB = 158.2V/m
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ANNEX F: CD1880V3 Dipole Calibration Certificate(S/N1115)

Calibration Laboratory of g Schuwalzarischer Kalibrisrdisnst
Schmid & Partner ¢ Servioe suisse d'talonnags
Engineering AG Sarvizio svizzero di taratura

Zoughausstrassa 43, B004 Zurlch, Switzerland S Swiss Calibration Sarvice

Actragiied by the Swiss Accreditalisn Servics (5A%5) Rocreditaion No.: SCS 108
Thi Swiss Accreditation Sarvice is ona of the signatoriaa to the EA
Muttilateral Agroement for the recognition of calibration certificates

Object

Calibralion procedure|s)

LCalibration date:

‘Concibon of the calibrabed dem

This mlibeation cerilicaie tocuments the iraceability 1o national standands, which reallze the ahysisal units &f measuramasta (SIL
All ezbarations have been conductad n ha closed laboratory fashty: envdronment temperature (22 £ 3)°C and humidty < 7%,

Calibeatian Equipmant ued |METE aitical far calbraiion

Prirsiry Slandards |iD# Cal Date (Carificate Mo} Sehaculed Calioresan
Prwar miier EPM-4424 | GEITABOTOA OB-Dc-08 (Mo 217-D085E) Oct-9

Power sensor HF 2814 I USATIEaTE Of-Crt-08 (M. 21 T-00AEE) Qot-09

Prooe ERIDVE SH. 2338 22-Dipe-08 (Mo, ERZ-2338_Decld) Dac-08

Profie HIOWE 5N 6065 22-Dee-08 (Mo, HI-E0ES_-Dec0B) Doc-09

DAE4 | SN TE# 20-Fel-08 (Mo, DAEA-TA1 FebOR) Frb-1D

Seooncry Standards | Check Dt (In housa) Scheduled Check
Porwar meter RES NRP 5H: 1041748 21-Sap-f {in hause check Dec-0E} I howse check: Deo-10
Power sensor RES NRP-Z91 EN: 100711 26-Aug-0B {In house check Dec-0B} In houss check: Dec-10
Powar sansor RAS NRP-Z81 S 100712 258008 {in hause check Dec-0E) In house check: Deo-1
Metwark Aaalyzar HF B7E3E US3ITI00GES 18-0ct81 (in housa check Oot-Da) In house chick: Dab-00
RF generator E44338 MY 31310351 Za-Mew-04 {in Isouse check OoH07) In house chick: Do-0B

Calibeaind by

This calibrafion carfificate chall rat be reproduced secapt in ful withaust writhan apereeal ef ha laborainrg.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausetrases 43, 8004 Zurieh, Switrarland

g Schwalzarischar Kalibrierdienst

c Service suisss dMalannags
Servizio swizzero di taralura

5 Swiss Callbration Service

Apcredited by the Swiss Accraditation Sarvics [SAS) Accraditation Mo, SCS5 108
Tha Swiss Accreditation Service is one of the signatories to the E&
Multilatera! Agraarment for the recognition of calibration certificales

Referances

g

12]

AMNSI-CE3.18-2006
American National Standard for Methods of Measurement of Compatibllity between Wireless
Communications Devices and Hearing Aids.

ANSI-CE3.19-2007
American National Standard for Methods of Meazsurement of Compatibility between Wireless
Communications Devices and Hearing Aids.

Methods Applied and Interpretation of Paramaters:

Coordinate Systerm: y-axis 15 in the direction of the dipole arms. z-axis is from the basis of the antenna
{mourted on the table) towards its feed point betwaan the bwo dipole arms. x-axis is normal to the other
axes. In celncldence with the standards [1, 2], the measurement planes (probe sensor canter) arg
selected to be at a distance of 10 mm above the top edge of the dipola ams.

Measurement Conditions: Further delails are available from the hardeoples at the end of the certificats,
All figures stated in the cerlificate are valid at the frequency indicated. The forward power o the dipole
connecior is set with a calibrated power meter connecled and monitored with an auxiliary power mater
connected 1o a directional coupler. While the dipele under test is connected, the forward power is
adjusted to the samea level.

Antenna Paositioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipola
pasitionar with the arms horizontal and the feeding cable coming from the floor. The measurements
are performed in & shielded room with abserbers around the setup to reduce the reflactions.

It iz verified before the mounting of the dipole under the Test Arch phantom, thal its arms are perfectly In
aline. Itis installed on the HAG dipole posilioner with its arms parallel befow the dislectric reference
wire and able to move elastically In vertical direction withoul ehanging its relative position to tha top
center of the Test Arch phantom. The vertical distance to the probe is adjusted after dipole mounting
with 2 DASY4 Surface Check job. Before the measurement, the distance betweaen phantom surface and
proge tip is verified. The proper measurement distance is selected by choosing the matching section of
the HAC Test Arch phantom with the proper device reference point {upper surface of the dipole) and the
matching grid reference pornt (ip of the probe) considering the probe sensor offset. The vertical
distance to the probe is essential for the accuracy.

Feed Point Impedance and Refurn Loss: Thase parametars are measured using a HF 8753E Vactor
Network Analyzer. The Impedance Is spectied at the SMA connecter of the dipole. The influence of
reflections was eliminaling by applylng the averaging function while moving the dipole in the air, at least
TOcm away from any obstacles.

E- figid distribution: E field is measured in the x-y-plane with an isolropic ER30-feld probe with 100 mA
forward power to the antenna feed point. In accordance with [1, 2], the scan araa is 20mm wide, its
length exceeds the dipole arm length (180 or 80mm). The sensor canter is 10 mm {in ) abave the top of
the dipole arms. Two 30 maxima are available near tha and of he dipole arms. Assuming the dipole
arms are perfectly in one line, the average of these two maxima (in subgrid 2 and subgrid 8) is
determined to compensate for any non-paralledity to the measurement plane as well as the sensor
displacement. The E-field value siated as calibration value represents the maximum of the interpolated
AD-E-fiald, 10mm above (he dipole surfaca.

H-feld distribution: H-feld is measured with an isotropic H-field probe with 100mW forward power to the
antenna fesd point, in the -y-plane. The scan area and sensor distance s equivalent to the E-field
scan. The maximum of the field is available &t the center {subgrid 5) above the feed paint. The H-field
value stated as callbration value represents the maximum of the interpolated H-field, 10mm above the
dipole surface at the feed point,

Certificate Mot CD1BBIV3-1115_Ap08 Page 2 of &



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No. RZA2009-1353HAC Page 720f 81

1. Measurament Conditions
DASY system configuration, as far as nol given on page 1.

DASY Version OASY4 V4.7 BBO

DASY PP Version SEMCAD V1.8 B188
Phantom HAC Test Arch 2D HAC PD1 BA, #1070
Distance Dipole Top - Probe Center 10 mm

Sean resolution dx, dy = 5 mm area = 20 x 90 mm
Fraguency 1880 MHz + 1 MHz

Forward power at dipole connactor 20.0 dBm = 100mWY

Input power drift <005dB

2. Maximum Fisld values

H-field 10 mm above dipole surface condition Interpolated maximum

Maximum measured 100 mwW forward power 0.468 Alm
Uncartainty for H-field measurement: 8.2% (k=2)

E-field 10 mm above dipole surface condition Interpolated maximum
_Ma:rmum measured above high end 108 mW forward power 140.5 Vim

Maximum measured above low end 100 mW forward power 138.2 Vim

Averaged maximum above arm 100 mW forward power 139.4 Vim

Unceriainty for E-field measurement: 12.8% (k=2

3. Appendix

3.1 Antenna Parametera

[Frequency Return Loss Impedance

| 1710 MHz 24.0 dB : (524 +j6.0 ) Ohm

| 1880 MHz 21.4d8 ~ |(46.8 + j7.6 ) Ohm

| 1900 MHz 22 4 dB {481 + j7.2 ) Chm

[ 1950 MHz N 30.1 dB { 50.1 + 3.1 ) O =00l |
| 2000 MHz 18.4 dB { 40.5 + 5.4 } Ohm

3.2 Antenna Deasign and Handling

The calibration dipole has a symmetric geometry with 2 built-in two stub matching network, which leads o the
anhancad bandwidih.

The dipole is bulit of standard semirigid coaxial cable. Tha internal matching line Is open ended. The antenna is
therefore open for OC signals.

Do not apply foree 1o dipole arms, as they are liable to bend. The soldered connections near the feedpoint may
be damaged. Afler excessive mechanical stress or overheating, check the impedance characteristics o ensure
that the internal matching network is not affected.

After long term use with 40V radiated power, onby a slight warming of the dipole near the feadpoint can ba
meRsurad,
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart
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3.3.2 DASY4 H-Field Rasult
D Time: 21.04.2009 16:14:56

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipele 1880 MHz; Type: CDI880V3; Serial: 1115
Communication Systenn: CW, Frequency: 1880 MHz, Duty Cycbe: 1:1
Medium parameters used: ¢ = 0 mho/m, ¢, = 1; p =1 kg/m’

Phantom section: BF Section

Measuwrement Standard: DASYS (High Precision Asssssment)

THASYS Configuration:
+  Probe: HIDVG - SN606H, Calibrated; 22, 12.2008
s Sensor-Surface: (Fix Surface)
& Llectrondes: DALA Sn781; Calibeated: 20002, 2009
*  Phantom: 1TAC Test Arch with AMCC; Type: S0 HAC PO BA; Serial: 1070
o Measurement SW: DASY4, V4.7 Build §0; Postprocessing 5%W: SEMCAD, V1.8 Build 186

M Sean - measurement distance from the probe sensor center (o CD1880 Dipale =
10mm/Hearing Aid Compatibility Test (41x181x1):

Measurement gridk de=5mm, dy=5mm

Maximum value of peak Total ficld = 0.468 Afm

Prohe Modulation Facwor = 1.00

Device Reference Poind: 0,000, (L0, <6, 30 mm

Reference Value = 0.497 A/m; Power Dl = -0.028 dB

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

Peak H-field in A/m

Gnid | Grid 2 Grid 3
T4 M2 | 420 M2 | 0405 M2
Gridd  |Ondd | Grd6
D448 M2 | D468 M2 | D442 M2

Girid 7 Grid & Cind 9
0400 M2 | 0430 M2 | 0,403 M2

L]
m.oEa

-2.54

-5

o

1A

147

0 dB = D46BA/m
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3.3.3 DASY4 E-Field Result

Test Laboratory: SPEAG Lab 2
[MIT: AC Dipole 1880 MHz; Type: CIHSA0YI; Scrial: 1115
Communication System: CW; Frequency: 1880 MH Duty Cycle: 101
Wledinm parameters wsed: ¢ 0 mho'm, & = 1; p= 1000 kg/m'
Phantom sccion: BF Section
Mewaurement Standard: DASYS (High Precision Assessment)
[DASY4 Configuration:

Probe: ER3DVE - SN2336; ComvE(], 1, 1); Calibrated: 22.12. 2008

E Sean - measurement distance from the probe sensor center to CDTER0 Dipole =

Sensor-Surface: (Fix Surlace)

Electronics; DAE4 Sn781; Calibrated: 20,02 2009

Phantom: HAC Test Arch with AMCC; Type: 8D HAC P01 BA; Serial: 1070

Dt Time: 22.04. 2009 15:33.14

Meazurement SW: DASYS, V4.7 Huoild £ Postprocessing 5% SEMCAD, V1.5 Build 156

limm/Hearing Ald Compatbillty Test (41x181x1):
Measurement grid: dx=5mm, dy=5mm

Maxitriur value of peak Towal field = [40.5 Vim

Probe Modulation Factor = 1.4

Drewice Reforence Point: {0,004, ©,000, -6.30 mm
Reference Value = 1579 Wim; Power Dinft = 00005 JR
Mearing Aid Near-Field Category: M2 (AWF 0 dB)

Peok E-field in Vim

Grid | Grid 2 Giridl 3
1336 M2 | 1362 M | 1342 M2
Girid 4 Grid 5 Grid &
MIMI |SZSMI | BEI M3
GAd T |GHd® [ Grd9
132.9 M2 | 140.5 M2 | 137.0 M2
]
— konn
157
&b
TRE
el
Az

0 dB = 1405V m
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ANNEX G: DAE4 Calibration Certificate

Calibration Laboratory of A Behwslzerischer Kallbriardionst
Sehmid & Partner e S Service sulsse détalonnage
Engineering AG % G Servitio evtezers of acainrn
s S Swiss Calibration Sarvice

Zeughaussirasse 43, B004 Zurich, Switzerdand ,‘%‘m&#‘i

Accredited by ihe Swiss Accreditation Serdoe (SAS) Accreditation No.: SCS 108
Tha Swiss Accreditation Service is one of the signatories te the EA
Multilatersl Agreamant for the recognition of calibration cortificates

Calibration procecurs{s]

Calibraticn dats:

Condiion of the calibeated e I Talerance:

This calibration carificate documents the iraceabllity to national standards, which realze the physical units of measurements (51},
The measunements and the uncertalinties with confidence probabaity sre given on the following pages and are pan of the cerlificale,

Al calibrations have been conducted in the closed Iaboratory faclity. snvironment temparature (22 4 3)°C and humidity < T0%.,

Calibration Equipment usad (MATE crilical for calibration]

Primary Standards D # Cail Date (Certificate Mo.) Scheduied Calibration
Flukca Process Callbralor Typs TO2 | SN 6205803 3-Bap-08 (Ma: TETI) Sep-0

Haitnley Mullimeder Typa 2001 SM: Da102TE -Sap-08 (Mo: TETD) Sep-08

Secondiry Shandands io# Check Daba {in housa) Scheduled Check Er
Calibralor Bax V1.1 SE LIMS 008 AB 1004 DE-Jun-048 (in house check) In housa check: Jun-08

Mg Function

e i Siama.
Cailbratod by: Dominique Steffen : e
S sl N

lasued: Mowambar 18, 2008

This caiibration cerificate shall not be reproduced except in el withcut weitten approved of the laboratory.
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Calibration Laboratory of Schaleetachia Kabriorchonet
Schmid & Partner Service suisse d'dtalonnage

Engineering AG Servizio svizzero di taratura

Zeughausstrassa 43, 8004 Zurich, Switzerland Swiss Callbration Service

Accrediled by the Swiss Accraditation Senvice (SAS) Accreditation No.: SCS 108
Tha Swiss Accreditation Service is one of the signalories to the EA
Multlisteral Agresment for the recognition of callbration certificates

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to 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 instrument 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 connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

* The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

* DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

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

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

* AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage g

* Input Offset Measurement: 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.

« Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

« Power consumption: Typical value for information. Supply currents in various operating
modes. .
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DC Voltage Measurement
AJD - Converter Resolution nominal

High Range:
Low Range:

1LSB =
1LSB =

B.1uV ,
BinV .

full ranga =

-100...+300 mV
fulrange = -1.......
DASY measurement parameders: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X ¥ z

High Range 404 585 + 0.1% (k=2) | 404 416+ 0.1% (k=2) | 404565 + 0.1% (k=2)

Low Range 3.97854 + 0.7% (k=2) | 3.95135+ 0.7% (k=2) | 3.98063 £ 0.7% (k=2)
Connector Angle

Connector Angle to ba used in DASY system

1489419
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Appendix
1. DC Voltage Linearity
High Range Input (V) Reading (uV) Error (%)
Channel X + Input 200000 200000 .00
Channal X + Input 20000 2000689 {03
Channal X - Input 20000 -20003.71 0.02
Channal ¥ + Input 200000 2000005 0.00
Channal ¥ + Input 20000 20008.05 0.04
Channel ¥ - Input 20000 -20006.61 0.03
Channel Z + Input 200000 1809599.6 0.00
Channel Z + Input 20000 20006.84 0.03
Channal Z - Input 20000 -20004.686 0.02
Low Range Input (uV) Reading (uV) Error (%)
Channal X + Input 2000 2000 0.00
Channel X + Input 200 200.19 0.09
Channel X = Input 200 -180.90 0.00
Channel Y + Input 2000 2000 0.00
Channel ¥ + Input 200 199,38 -0.31
Channeal ¥ = Impait 200 -200.73 0.36
Channel Z + Input 2000 20001 0.00
Channal Z + Input 200 198.25 -0.38
Channel Z - Input 200 -201.62 0.76
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec, Measuring time: 3 sec
Common mode High Range Low Range
Input Veltage (mV) Average Reading (V) Average Reading (uV)
Channel X 200 2.99 1.90
- 200 -1.54 -1.85
Channel ¥ 200 -B.82 -8.73
= 200 6.90 6.96
Channal Z 200 9.94 1021
- 200 -13.53 -13.21
3. Channel separation
DASY measurement paramaters: Auto Zero Time: 3 ses; Measuring time: 3 sec
Input Voltage (mV) | Channel X (V) | Charinel Y {uV) Channel Z (uV)
Channel X 200 - 1.3 (.08
Channel ¥ 200 152 - 2497
Channel £ 200 -1.16 0.18 -
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4. AD-Converter Values with inputs shorted
DASY maeasurement parameters: Auto Zaro Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16123 16646
Channel ¥ 15886 16452
Channel Z 16175 16346

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MQ
Average (V) | min. Offset (4V) | max. Offset(uvy | % “nfw'“"““
Channal X 0.53 -0.80 1.64 0.33
Channel ¥ -1.61 -2 67 -0.89 0.35
Channel Z =1.99 -3.07 -1.43 0.29
6. Input Offset Current
Mominal Input circuitry offsal current on all channels; <2514
7. |nﬂul Rasistance
Zaroing (MOhm) Measuring (MOhm)
Channel X 0.1959 198.3
Channal ¥ 0.1509 200.1
Channel Z 0.,1999 199.3
8. Low Battery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDC)
Supply (+ Vee) +7.9
Supply (- Vcc) -T.6
8. Power Consumption (verified during pre test)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (ma)
Supply (+ Vec) +0.0 +§ +14
Supply (- Vec) -0.01 -8 -2
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