TA Technology (Shanghai) Co., Ltd.
Test Report

Repoh No. RZA1109-1510HACO1 Page 1 of 91
S5 1I‘.\:I/IIUP.’/
S 2
i[q?:;ﬁ:f g
Sl
%’?ﬁw‘ TESTING
il No. L2264

ANSI| C63.19
[EST REPORT

Product Name WCDMA/GSM(GPRS) Dual-Mode Digital Mobile Phone

Model Name Z431
FCC ID Q78-7431
Client ZTE CORPORATION

TA Technology (Shanghai) Co., Ltd.



TA Technology (Shanghai) Co., Ltd.
Test Report

Report No. RZA1109-1510HACO01 Page 2 of 91

GENERAL SUMMARY

WCDMA/GSM (GPRS) Dual-Mode Digital
Product Name ] Model Z431
Mobile Phone
Report No. RZA1109-1510HACO01 FCCID | Q78-Z431
Client ZTE CORPORATION
Manufacturer ZTE CORPORATION
Reference ANSI C63.19-2007: American National Standard Methods of Measurement of
Standard(s) Compatibility between Wireless Communications Devices and Hearing Aids.
This portable wireless equipment has been measured in all cases requested by
the relevant standards.
General Judgment: M3 (RF Emission)
Conclusion
(Stamp)
Date of iss
Comment The test result only responds to the measured sample.

Approved by 2@ fjo \/f Revised by %E. {&i ;i' /4:&)@ ?}

Performed by

Director SAR Manager SAR Engineer




TA Technology (Shanghai) Co., Ltd.

Test Report
Report No. RZA1109-1510HACO1 Page 3 of 91

TABLE OF CONTENT

1. General Information ... 4
1.1, Notes of the TEST REPOI ..o 4
O =1 1T T =T o Yo = (o PP 4
1.3, Applicant INfOrmation .........cooo o e 5
1.4.  Manufacturer INfOrmation ..............ouiiiiiiiiii e eneennnennnnnnes 5
R TR 01 . = o o e ) =1 U 6
1.6. The Ambient Conditions during Test...........ooiiiiiiiiii e 7
1.7.  The Total M-rating of each tested band ... 7
IR T 1= I - - R 7

2. TestInformation ........ccoooiiiiiiii i, 8
2.1.  Operational Conditions dUring TEST..........ueiiiiiiiiiii e 8

2.1.1.  General Description of TeSt ProCeAUIES ........coiiiiiiiiiiiiiiiee e e 8
2.1.2. GSM/WCDMA Test Configuration ..........c..uuiiiiiieiiiiie e e e 8
2.2. HAC RF Measurements System Configuration...........ccccceviiiiiiiiiiie e 9
2.2.1.  HAC MeasuremMeNt Set-UP......cuuuiiiiieieiiiiiiiiiiee e e e e s eeeee e e e e e e s seeeeee e e e e e e s e s snneaeeeeeaeesaanns 9
2.2.2. Probe SYSIEM ...t a e e e e e e e e e e e e e anne 10
2.2.3. Test Arch Phantom & Phone PoSItioNer ..............ooviiiiiiiiiiiiiiiiieiieeeeeeeeeeeeeeeeeeeeeeeeeeeee 11
2.3, RF TSt PIrOCEAUIES ... ..ottt e e e e e et e e e e e e e e e e e e e e e e eeaennannn 12
I 1 (= 3 T O = o1 S 14
2.5, Probe Modulation FaCIOr..........ccooiiiiiiiii et e e e e e e eanneas 16
2.6. Conducted Output Power MeasuremMent...........coouuuiiiiiieee e 18

3. TESE RESUILS . rnnnnrnrnres 19
3.1, ANSI CB3.19-2007 LIMIS ....eeeeiiiieeeiiiiiiiiie et e e e e e e et e e e e e e e e s e nneaeeeeeeas 19
3.2, Summary TEStRESUILS.......ccoooiiiii i 20

4. Measurement Uncertainty ... 22

5. Main Test INSIIUMENTS .......uuii e 24

ANNEX A: System CheCk RESUILS..........uiiiiiiieeii et e e e e 25

ANNEX B: Graph RESUIES......cooiiie et e e e e e e eeeeaaeeas 29

ANNEX C: E-Probe Calibration Certificate.............coooviiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeee e 53

ANNEX D: H-Probe Calibration Certificate.............cooovviiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeee e 63

ANNEX E: CD835V3 Dipole Calibration Certificate.............ccooovmmiiiiiiiiicc e, 73

ANNEX F: CD1880V3 Dipole Calibration Certificate.............coovvmiiiiiiiiiiiicc e, 79

ANNEX G: DAE4 Calibration CertifiCate............cooiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee s 85

ANNEX H: The EUT Appearances and Test Configuration...............cccciiiiiiiiiiiie e 90



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No. RZA1109-1510HACO1 Page 4 of 91

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 partially 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.

If the electrical report is inconsistent with the printed one, it should be subject to the latter.

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



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No. RZA1109-1510HACO1 Page 5 of 91

1.3. Applicant Information

Company: ZTE CORPORATION

Address: ZTE Plaza, Keji Road South, Hi-Tech Industrial Park, Nanshan District, Shenzhen,
Guangdong, 518057, P.R. China

City: Shenzhen

Postal Code: 518057

Country: P.R. China
Contact: Zhang Min
Telephone: 021-68897541
Fax: 021-50801070

1.4. Manufacturer Information

Company: ZTE CORPORATION

Address: ZTE Plaza, Keji Road South, Hi-Tech Industrial Park, Nanshan District, Shenzhen,
Guangdong, 518057, P.R. China

City: Shenzhen

Postal Code: 518057
Country: P.R. China
Telephone: 021-68897541

Fax: 021-50801070
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1.5. Information of EUT

General Information

Device Type:

Portable Device

Product Name:

WCDMA/GSM(GPRS) Dual-Mode Digital Mobile Phone

IMEI:

004401782346411

Hardware Version:

wbyB

Software Version:

1.0.0

Antenna Type:

Internal Antenna

Device Operating Configurations:

Supporting Mode(s):

GSM 850/ GSM 1900; (tested)

WCDMA Band II/WCDMA Band V; (tested)

Bluetooth; (untested)

Test Modulation:

(GSM)GMSK; (WCDMA) QPSK

Device Class: B
HSDPA UE Category: 6
Max Number of Timeslots in Uplink 2
GPRS Multislot Class(10): Max Number of Timeslots in Downlink 4
Max Total Timeslot 5
Max Number of Timeslots in Uplink 2
EGPRS Multislot Class(10): Max Number of Timeslots in Downlink 4
Max Total Timeslot 5
Mode Tx (MHZz) Rx (MHz)
GSM 850 824.2 ~ 848.8 869.2 ~ 893.8
Operating Frequency Range(s): GSM 1900 1850.2 ~ 1909.8 1930.2 ~ 1989.8
WCDMA Band Il 1852.4 ~ 1907.6 1932.4 ~ 1987.6
WCDMA Band V 826.4 ~ 846.6 871.4 ~891.6
128-190-251 (GSM 850) (tested)
Test Channel: 512-661-810 (GSM 1900) (tested)
(Low - Middle - High) 9262 - 9400 - 9538 (WCDMA Band Il) (tested)
4132 - 4183 - 4233 (WCDMA Band V) (tested)

Power Class:

GSM 850: 4, tested with power level 5

GSM 1900: 1, tested with power level 0

WCDMA Band II: 3, tested with power control all up bits

WCDMA Band V: 3, tested with power control all up bits




TA Technology (Shanghai) Co., Ltd.

Test Report
Report No. RZA1109-1510HACO1 Page 7 of 91

Auxiliary Equipment Details

AE:Battery

Model: Li3710T42P3h483757
Manufacturer: ZTE CORPORATION
SIN: 60101103020055149

Equipment Under Test (EUT) is a model of WCDMA/GSM (GPRS) Dual-Mode Digital Mobile
Phone. The detail about Mobile phone and Lithium Battery is in chapter 1.5 in this report. HAC is
tested for GSM 850, GSM 1900, WCDMA Band Il and WCDMA Band V. The device has an internal
antenna for GSM/WCDMA Tx/Rx, and the other is BT antenna that is used for Tx/Rx. Bluetooth
mode doesn’t have voice capability, and does not operate in the held to ear mode for providing
handset service.

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. The Total M-rating of each tested band

Mode Rating
GSM 850 M3
GSM 1900 M3

WCDMA Band Il M4
WCDMA Band V M4

1.8. Test Date

The test is performed on September 16, 2011.
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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. The EUT holder is 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. GSM/WCDMA Test Configuration

A communication link is set up with a System Simulator (SS) by air link, and a call is established. The
Absolute Radiofrequency Channel Number (ARFCN) is allocated to 128, 190 and 251 in the case of
GSM 850, to 512, 661 and 810 in the case of GSM 1900, to 9262, 9400 and 9538 in the case of
WCDMA Band Il, to 4132, 4183 and 4233 in the case of WCDMA Band V. The EUT is commanded to
operate at maximum transmitting power.Using E5515C the power lever is set to “5” of GSM 850, set
to “0” of GSM 1900. Set to all “1’s” for WCDMA.The test in the band of GSM 850/1900 and WCDMA
Band V/ WCDMA Band Il are performed in the mode of speech transfer function.
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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 verication 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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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 Wagnetic Field
Prohe Probe

1 cmtotop edye of
+ dipole element

Dipole

RF . —
Signal Generatar —RFAmphﬁer—' Dual Directional Coupler ~_

RF
Power Meter

Figure 6 Dipole Validation Setup
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Dipole Measurement Summary

E-Field Scan
Mode Frtzs/ll:_'ezr)\cy Ian(Jr:ql\:;\j))wer Value Test Date
Target' Value(V/m) 158.2 /
Cw 835 100 Measured? Value(V/m) | 159.0 | September 16, 2011
Deviation’(%) -0.51 /
Target' Value(V/m) 140.5 /
Cw 1880 100 Measured? Value(V/m) | 138.1 | September 16, 2011
Deviation®(%) 1.71 /
H-Field Scan
Mode Fre(:\q/ll:_'ezr;cy Ian(thnF\;\zwer Value Test Date
Target' Value(V/m) 0.446 /
Cw 835 100 Measured? Value(V/m) | 0.455 | September 16, 2011
Deviation®(%) -2.02 /
Target' Value(V/m) | 0.468 /
Ccw 1880 100 Measured? Value(V/m) | 0.462 | September 16, 2011
Deviation®(%) 1.28 /

Notes: 1. Target value is provided by SPEAD in the calibration certificate of specific dipoles.
2. please refer to the attachment for detailed measurement data and plot.
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 7 Probe Modulation Factor Test Setup
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PMF
Band E-Field Probe Modulation H-Field Probe
Factor Modulation Factor
GSM 850 2.81 2.75
GSM 1900 2.84 2.84
WCDMA Band |l 1.02 1.01
WCDMA Band V 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 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(dBm)

GSM 850
Channel 128 Channel 190 Channel 251
Test Results 32.52 32.51 325
Conducted Power(dBm)
GSM 1900
Channel 512 Channel 661 Channel 810
Test Results 29.66 29.48 29.44

WCDMA Band I

Conducted Power(dBm)

Channel 9262

Channel 9400

Channel 9538

Test Results

22.67

22.85

22.75

Conducted Power(dBm)

WCDMA Band V

Channel 4132

Channel 4183

Channel 4233

Test Results

22.6

22.55

22.52
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3. Test Results

3.1. ANSI C63.19-2007 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 to0 3.39 A/m
Category M1/T1
-5 473.2t0 841.4 V/m 1.43 t0 2.54 A/m
0 354.8 10 631.0 V/m 1.07 to 1.91 A/m
Category M2/T2
-5 266.1 10 473.2 Vim 0.80to 1.43 A/m
0 199.5 to 354.8 V/m 0.60 to 1.07 A/m
Category M3/T3
-5 149.6 to 266.1 V/m 0.451t0 0.80 A/m
0 <199.5 V/m <0.60 A/m
Category M4/T4
-5 <149.6 Vim <0.45 A/m
Category Telephone RF parameters > 960 MHz
Near field AWF E-field emissions H-field emissions
0 199.5 to 354.8 V/m 0.60 to 1.07 A/m
Category M1/T1
-5 149.6 to 266.1 V/m 0.451t0 0.80 A/m
0 112.2 10 199.5 V/m 0.34 to 0.60 A/m
Category M2/T2
-5 84.1to 149.6 Vim 0.251t0 0.45 A/m
0 63.1to 112.2 Vim 0.19t0 0.34 A/m
Category M3/T3
-5 47.3 to 84.1 Vim 0.14t0 0.25 A/m
0 <63.1 Vim <0.19 A/m
Category M4/T4
-5 <47.3 Vim <0.14 A/m
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3.2. Summary Test Results

GSM 850 Results

E-Field
Channel Frequency Peak Field (V/m) Power Drift (dB) Rating Graph
(MHz) Results
High/251 848.8 198.8 0.029 M3 Figure 12
Middle/190 836.6 209.3 -0.011 M3 Figure 13
Low/128 824.2 180.5 -0.009 M3 Figure 14
H-Field
Channel Frequency Peak Field (A/m) Power Drift (dB) Rating Graph
(MHz) Results
High/251 848.8 0.285 0.014 M4 Figure 15
Middle/190 836.6 0.289 -0.022 M4 Figure 16
Low/128 824.2 0.239 0.132 M4 Figure 17

GSM 1900 Results

E-Field
Channel Frequency Peak Field (V/m) Power Drift (dB) Rating Graph
(MHz) Results
High/810 1909.8 70.3 -0.023 M3 Figure 18
Middle/661 1880 62.1 0.067 M3 Figure 19
Low/512 1850.2 57.6 -0.056 M3 Figure 20
H-Field
Channel Frequency Peak Field (A/m) Power Drift (dB) Rating Graph
(MH2z) Results
High/810 1909.8 0.219 0.004 M3 Figure 21
Middle/661 1880 0.195 -0.020 M3 Figure 22
Low/512 1850.2 0.179 -0.006 m3 | Figure 23
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WCDMA Band Il Results

E-Field
Channel Frequency Peak Field (V/m) Power Drift (dB) | Rating Graph
(MHz) Results
High/9538 1907.6 29.1 0.003 M4 Figure 24
Middle/9400 1880 28.0 -0.009 M4 Figure 25
Low/9262 1852.4 28.0 0.148 M4 | Figure 26
H-Field
Channel Frequency Peak Field (A/m) Power Drift (dB) | Rating Graph
(MHz) Results
High/9538 1907.6 0.091 -0.045 M4 Figure 27
Middle/9400 1880 0.087 -0.010 M4 Figure 28
Low/9262 1852.4 0.085 -0.044 M4 Figure 29
WCDMA Band V Results
E-Field
Channel Frequency Peak Field (V/m) Power Drift (dB) | Rating Graph
(MHz) Results
High/4233 846.6 68.1 -0.055 M4 Figure 30
Middle/4183 836.6 64.2 0.014 M4 Figure 31
Low/4132 826.4 66.2 -0.028 M4 | Figure 32
H-Field
Channel Frequency Peak Field (A/m) Power Drift (dB) | Rating Graph
(MHz) Results
High/4233 846.6 0.096 -0.091 M4 Figure 33
Middle/4183 836.6 0.087 -0.039 M4 Figure 34
Low/4132 826.4 0.087 0.016 M4 Figure 35
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4. Measurement Uncertainty
Standard Standard
) Uncertainty | Uncertainty Degree of
Uncertainty | Prob.
No. Error source Type ) k ciE ciH . . freedom
Value (%) Dist. (%) U; (%) (%) U; (%)
Vefr OF Vj
E H
Measurement System
1 Probe Calibration B 51 N 1 1 1 51 51 0
2 | Axial Isotropy B 4.7 R \/§ 1 1 2.7 2.7 0
Sensor
3 B 16.5 R JE 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 \/§
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 \/5 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 @ 1 1 29 29
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 Std. uncertainty on power (K=2) 29.4 21.8
Expanded Std. uncertainty on field (K=2) 14.7 10.9
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Main Test Instruments

No. Name Type Ni(:r:itiler Calibration Date Valid Period
01 Power meter Agilent E4417A | GB41291714 March 12, 2011 One year
02 Power sensor Agilent N8481H | MY50350004 | September 26, 2010 One year
03 Signal Generator HP 8341B 2730A00804 | September 12, 2011 One year
04 Amoplifier IXA-020 0401 No Calibration Requested

05 BTS E5515C MY48360988 | December 3, 2010 One year
06 E-Field Probe ER3DV6 2428 October 20, 2009 Two years
07 H-Field Probe H3DV6 6260 October 20, 2009 Two years
08 DAE DAE4 871 November 18, 2010 One year
09 | Validation Kit 835MHz CD835V3 1133 April 22, 2009 Three years
10 | Validation Kit 1880MHz CD1880V3 1115 April 22, 2009 Three years

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: 9/16/2011 10:21:52 AM

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

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

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: ER3DV6 - SN2428; ConvF(1, 1, 1); Calibrated: 10/20/2009

Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 - 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 = 159.0 V/m

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 105.5 V/m; Power Drift = -0.026 dB

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

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
158.1 M4|161.0 M4|156.3 M4
Grid 4 Grid 5 Grid 6
86.9 M4 |89.2 M4 |85.8 M4

Grid 7 Grid 8 Grid 9
155.0 M4]159.0 M4|154.2 M4

dB
0.000

-2.46

-4.92

-7.38

-9.84

-12.3

0dB =161.0V/m
Figure 8 System Performance Check 835MHz_E
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HAC_System Performance Check at 835MHz_H

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

Date/Time: 9/16/2011 7:42:44 AM

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

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

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: H3DV6 - SN6260; Calibrated: 10/20/2009

Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 - 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 = 0.455 A/m

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.485 A/m; Power Drift = -0.005 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.383 M4|0.401 M4]0.376 M4
Grid4 |Grid5 |Grid6
0.437 M4]0.455 M4]0.429 M4
Grid7 |Grid8 |Grid9
0.386 M4]0.401 M4]0.377 M4

dB
0.000

-4.30

-8.60

-12.9

-17.2

-21.5

0 dB = 0.455A/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: 9/16/2011 9:03:49 AM

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

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

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: ER3DV6 - SN2428; ConvF(1, 1, 1); Calibrated: 10/20/2009

Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 - 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 = 138.1 V/m

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 156.5 V/m; Power Drift = -0.007 dB

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

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
134.9 M2]|139.3 M2|135.0 M2

Grid 4 Grid 5 Grid 6
93.7 M3 |96.0 M3 |91.5 M3

Grid 7 Grid 8 Grid 9
132.3 M2|138.1 M2|134.6 M2

dB
0.000

-1.58

-3.16

-4.74

-6.32

-7.90

0 dB =139.3V/m
Figure 10 System Performance Check 1880MHz_E



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No. RZA1109-1510HACO1 Page 28 of 91

HAC_System Performance Check at 1880MHz_H

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

Date/Time: 9/16/2011 6:25:01 AM

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

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

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: H3DV6 - SN6260; Calibrated: 10/20/2009

Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 - 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 = 0.462 A/m

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.489 A/m; Power Drift = 0.040 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.405 M2|0.419 M2]0.394 M2
Grid4 |Grid5 |Grid6
0.448 M2|0.462 M2[0.435 M2
Grid7 |Grid8 |Grid9
0.414 M2|0.427 M2[0.400 M2

dB
0.000

-3.14

-6.28

-9.42

-12.6

-15.7

0 dB = 0.462A/m
Figure 11 System Performance Check 1880MHz_H
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ANNEX B: Graph Results

HAC RF E-Field GSM 850 High

Date/Time: 9/16/2011 12:12:41 PM

Communication System: GSM 850; Frequency: 848.8 MHz;Duty Cycle: 1:8.3
Medium parameters used: ¢ = 0 mho/m, ¢, = 1; p = 1000 kg/m3

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: ER3DV6 - SN2428; ConvF(1, 1, 1); Calibrated: 10/20/2009
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 High/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 198.8 V/m

Probe Modulation Factor = 2.81

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 93.6 V/m; Power Drift = 0.029 dB

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

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
174.3 M3]190.0 M3|182.1 M3
Grid 4 Grid 5 Grid 6
179.7 M3]198.8 M3}190.3 M3
Grid 7 Grid 8 Grid 9
176.7 M3]195.0 M3}185.8 M3

dB
0.000

-1.15

-2.29

-3.44

-4.58

-5.73

0 dB =198.8V/m
Figure 12 HAC RF E-Field GSM 850 Channel 251
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HAC RF E-Field GSM 850 Middle

Date/Time: 9/16/2011 11:57:39 AM

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: ¢ = 0 mho/m, ¢, = 1; p = 1000 kg/m3

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: ER3DV6 - SN2428; ConvF(1, 1, 1); Calibrated: 10/20/2009
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 Middle/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 209.3 V/m

Probe Modulation Factor = 2.81

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 99.2 V/m; Power Drift = -0.011 dB

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

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
183.8 M3]{199.4 M3|191.8 M3
Grid 4 Grid 5 Grid 6
190.0 M3]209.3 M3}200.7 M3
Grid 7 Grid 8 Grid 9
187.0 M3]206.0 M3|197.2 M3

dB
0.000

-1.13

-2.27

-3.40

-4.54

-5.67

0 dB =209.3V/m
Figure 13 HAC RF E-Field GSM 850 Channel 190
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HAC RF E-Field GSM 850 Low

Date/Time: 9/16/2011 11:52:29 AM

Communication System: GSM 850; Frequency: 824.2 MHz;Duty Cycle: 1:8.3
Medium parameters used: ¢ = 0 mho/m, ¢, = 1; p = 1000 kg/m3

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: ER3DV6 - SN2428; ConvF(1, 1, 1); Calibrated: 10/20/2009
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 Low/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 180.5 V/m

Probe Modulation Factor = 2.81

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 85.0 V/m; Power Drift = -0.009 dB

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

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
156.8 M3]{171.5 M3]165.5 M3

Grid 4 Grid 5 Grid 6
163.2 M3]180.5 M3}173.9 M3

Grid 7 Grid 8 Grid 9
160.8 M3|177.4 M3|170.9 M3

dB
0.000

-1.12

-2.24

-3.35

-4.47

-5.59

0 dB =180.5V/m
Figure 14 HAC RF E-Field GSM 850 Channel 128
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HAC RF H-Field GSM 850 High

Date/Time: 9/16/2011 3:02:55 PM

Communication System: GSM 850; Frequency: 848.8 MHz;Duty Cycle: 1:8.3
Medium parameters used: 6 = 0 mho/m, ¢, =1; p =1 kg/m3

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: H3DV6 - SN6260; Calibrated: 10/20/2009

Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 High/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.285 A/m

Probe Modulation Factor = 2.75

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.080 A/m; Power Drift = 0.014 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.403 M4|0.285 M4|0.180 M4
Grid4 |Grid5 |Grid6
0.377 M4]0.269 M4]0.165 M4
Grid7 |Grid8 |Grid 9
0.380 M4|0.262 M4]0.156 M4

dB
0.000

-2.70
-5.40
-g.10

-10.8 ‘

-13.5

0 dB = 0.403A/m
Figure 15 HAC RF H-Field GSM 850Channel 251
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HAC RF H-Field GSM 850 Middle

Date/Time: 9/16/2011 3:07:42 PM

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: 6 = 0 mho/m, ¢, =1; p =1 kg/m3

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: H3DV6 - SN6260; Calibrated: 10/20/2009

Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 Middle/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.289 A/m

Probe Modulation Factor = 2.75

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.079 A/m; Power Drift = -0.022 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.406 M4]0.289 M4]0.179 M4
Grid4 |Grid5 |Grid6
0.379 M4]0.271 M4]0.166 M4
Grid7 |Grid8 |Grid 9
0.386 M4|0.266 M4]0.155 M4

dB
0.000

-2.84
-5.68 1
-8.52

-11.4 '

-14.2

0 dB = 0.406A/m
Figure 16 HAC RF H-Field GSM 850 Channel 190
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HAC RF H-Field GSM 850 Low

Date/Time: 9/16/2011 2:58:10 PM

Communication System: GSM 850; Frequency: 824.2 MHz;Duty Cycle: 1:8.3
Medium parameters used: 6 = 0 mho/m, ¢, =1; p =1 kg/m3

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: H3DV6 - SN6260; Calibrated: 10/20/2009

Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 Low/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.239 A/m

Probe Modulation Factor = 2.75

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.064 A/m; Power Drift = 0.132 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.340 M4]0.239 M4]0.148 M4
Grid4 |Grid5 |Grid6
0.316 M4|0.222 M4]0.132 M4
Grid7 |Grid8 |Grid9
0.320 M4|0.215 M4]0.123 M4

dbB
0.000

-3.10
-6.20
-9.30

-12.4 ‘

-15.5

0 dB = 0.340A/m
Figure 17 HAC RF H-Field GSM 850 Channel 128
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HAC RF E-Field GSM 1900 High

Date/Time: 9/16/2011 11:41:14 AM

Communication System: PCS 1900; Frequency: 1909.8 MHz;Duty Cycle: 1:8.3
Medium parameters used: ¢ = 0 mho/m, ¢, = 1; p = 1000 kg/m3

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: ER3DV6 - SN2428; ConvF(1, 1, 1); Calibrated: 10/20/2009

Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 High/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 70.3 V/m

Probe Modulation Factor = 2.84

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 22.5 V/m; Power Drift = -0.023 dB

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

Peak E-field in V/m

Grid1 |Grid2 |Grid3
87.2 M2|91.3 M2|81.7 M3
Grid4 |Grid5 |[Grid 6
60.2 M3|70.3 M3|68.1 M3

Grid7 |Grid8 |Grid9
58.6 M3|55.9 M3[45.4 M4

dB
0.000

-2.76
-5.52

-8.28 b

-11.0

-13.8

0dB =91.3VIm
Figure 18 HAC RF E-Field GSM 1900 Channel 810
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HAC RF E-Field GSM 1900 Middle

Date/Time: 9/16/2011 11:36:24 AM

Communication System: PCS 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: ¢ = 0 mho/m, ¢, = 1; p = 1000 kg/m3

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: ER3DV6 - SN2428; ConvF(1, 1, 1); Calibrated: 10/20/2009
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 Middle/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 62.1 V/m

Probe Modulation Factor = 2.84

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 20.1 V/m; Power Drift = 0.067 dB

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

Peak E-field in V/m

Grid1 |Grid2 |Grid3
75.1 M3[78.1 M3]70.2 M3
Grid4 |Grid5 |[Grid 6
53.2 M3|62.1 M3|60.3 M3

Grid7 |Grid8 |Grid9
51.7 M3|47.3 M4]41.5 M4

dB
0.000

-2.64
-5.28

-F.92 !

-10.6

-13.2

0dB =78.1V/m
Figure 19 HAC RF E-Field GSM 1900 Channel 661
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HAC RF E-Field GSM 1900 Low

Date/Time: 9/16/2011 11:46:02 AM

Communication System: PCS 1900; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3
Medium parameters used: ¢ = 0 mho/m, ¢, = 1; p = 1000 kg/m3

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: ER3DV6 - SN2428; ConvF(1, 1, 1); Calibrated: 10/20/2009

Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 Low/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 57.6 V/m

Probe Modulation Factor = 2.84

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 18.5 V/m; Power Drift = -0.056 dB

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

Peak E-field in V/m

Grid1 |Grid2 |Grid3
70.5 M3|73.4 M3|66.0 M3

Grid4 |Grid5 |Grid6
50.6 M3}|57.6 M3}|55.7 M3

Grid7 |Grid8 |Grid9
48.2 M3]45.9 M4|40.4 M4

dB
0.000

-2.52
-5.04
~f.56 — 4
-10.1

-12.6

0dB =73.4V/im
Figure 20 HAC RF E-Field GSM 1900 Channel 512
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HAC RF H-Field GSM 1900 High

Date/Time: 9/16/2011 3:12:31 PM

Communication System: PCS 1900; Frequency: 1909.8 MHz;Duty Cycle: 1:8.3
Medium parameters used: 6 = 0 mho/m, ¢, =1; p =1 kg/m3

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: H3DV6 - SN6260; Calibrated: 10/20/2009

Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 High/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.219 A/m

Probe Modulation Factor = 2.84

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.085 A/m; Power Drift = 0.004 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.248 M3|0.191 M3|0.176 M3
Grid4 |Grid5 |Grid6
0.197 M3|0.219 M3{0.213 M3
Grid7 |Grid8 |Grid9
0.197 M3|0.219 M3{0.213 M3

dB
0.000

-1.66

-3.32

-4.97

-6.63

-8.29

0 dB = 0.248A/m
Figure 21 HAC RF H-Field GSM 1900 Channel 810
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HAC RF H-Field GSM 1900 Middle

Date/Time: 9/16/2011 3:24:04 PM

Communication System: PCS 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: = 0 mho/m, ¢, =1; p =1 kg/m3

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: H3DV6 - SN6260; Calibrated: 10/20/2009

Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 Middle/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.195 A/m

Probe Modulation Factor = 2.84

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.075 A/m; Power Drift = -0.020 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.215 M3|0.169 M3|0.155 M3
Grid4 |Grid5 |Grid6
0.177 M3]0.194 M3]0.187 M3
Grid7 |Grid8 |Grid9
0.177 M3|0.195 M3]0.187 M3

dB
0.000

-1.72

-3.45

-5.17

-6.90

-8.62

0 dB =0.215A/m
Figure 22 HAC RF H-Field GSM 1900 Channel 661



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No. RZA1109-1510HACO1 Page 40 of 91

HAC RF H-Field GSM 1900 Low

Date/Time: 9/16/2011 3:19:09 PM

Communication System: PCS 1900; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3
Medium parameters used: 6 = 0 mho/m, ¢, =1; p =1 kg/m3

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: H3DV6 - SN6260; Calibrated: 10/20/2009

Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 Low/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.179 A/m

Probe Modulation Factor = 2.84

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.068 A/m; Power Drift = -0.006 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.201 M3|0.156 M3|0.143 M3
Grid4 |Grid5 |Grid6
0.164 M3|0.178 M3]0.172 M3
Grid7 |Grid8 |Grid9
0.164 M3|0.179 M3[0.172 M3

dbB
0.000

-1.59

-3.19

-4.78

-6.38

-F.97

0 dB =0.201A/m
Figure 23 HAC RF H-Field GSM 1900 Channel 512
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HAC RF E-Field WCDMA Band Il High

Date/Time: 9/16/2011 2:08:57 PM

Communication System: WCDMA Band II; Frequency: 1907.6 MHz;Duty Cycle: 1:1
Medium parameters used: ¢ = 0 mho/m, ¢, = 1; p = 1000 kg/m3

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: ER3DV6 - SN2428; ConvF(1, 1, 1); Calibrated: 10/20/2009

Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 High/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 29.1 V/m

Probe Modulation Factor = 1.02

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 26.3 V/m; Power Drift = 0.003 dB

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

Peak E-field in V/m

Grid1 |Grid2 |Grid3
35.6 M4|37.5 M4]33.9 M4
Grid4 |Grid5 |[Grid 6
24.8 M4|29.1 M4|28.2 M4
Grid7 |Grid8 |Grid 9
24.3 M4|22.7 M4]18.9 M4

dbB
0.000

-2.74

-5.48

-g.22

-11.0

-13.7

0 dB = 37.5Vim
Figure 24 HAC RF E-Field WCDMA Band Il Channel 9538
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HAC RF E-Field WCDMA Band Il Middle

Date/Time: 9/16/2011 1:43:31 PM

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

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: ER3DV6 - SN2428; ConvF(1, 1, 1); Calibrated: 10/20/2009

Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 Middle/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 28.0 V/m

Probe Modulation Factor = 1.02

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 25.6 V/m; Power Drift = -0.009 dB

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

Peak E-field in V/m

Grid1 |Grid2 |Grid3
33.9 M4[35.5 M4|31.9 M4
Grid4 |Grid5 |[Grid 6
24.4 M4]28.0 M4|27.3 M4
Grid7 |Grid8 |Grid 9
23.4 M4|21.4 M4|18.7 M4

dB
0.000

-2.62
-5.24
-7.86 .
-10.5

-13.1

0 dB = 35.5V/im
Figure 25 HAC RF E-Field WCDMA Band Il Channel 9400
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HAC RF E-Field WCDMA Band Il Low

Date/Time: 9/16/2011 1:55:59 PM

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

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: ER3DV6 - SN2428; ConvF(1, 1, 1); Calibrated: 10/20/2009

Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 Low/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 28.0 V/m

Probe Modulation Factor = 1.02

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 25.2 V/m; Power Drift = 0.148 dB

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

Peak E-field in V/m

Grid1 |Grid2 |Grid3
34.4 M4]35.6 M4]32.4 M4
Grid4 |Grid5 |[Grid 6
24.6 M4|28.0 M4|27.4 M4

Grid7 |Grid 8 |Grid 9
23.3 M4|22.3 M4]20.0 M4

dB
0.000

-2.68
-5.36
-8.04 .
-10.7

-13.4

0 dB = 35.6V/m
Figure 26 HAC RF E-Field WCDMA Band Il Channel 9262
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HAC RF H-Field WCDMA Band Il High

Date/Time: 9/16/2011 3:32:09 PM

Communication System: WCDMA Band II; Frequency: 1907.6 MHz;Duty Cycle: 1:1
Medium parameters used: 6 = 0 mho/m, ¢, =1; p =1 kg/m3

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: H3DV6 - SN6260; Calibrated: 10/20/2009

Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 High/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.091 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 = -0.045 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.102 M4|0.078 M4|0.073 M4
Grid4 |Grid5 |Grid6
0.081 M4|0.091 M4]0.088 M4
Grid7 |Grid8 |Grid9
0.081 M4|0.091 M4]0.089 M4

dB
0.000

-1.61

-3.22

-4.84

-6.45

-8.06

0 dB =0.102A/m
Figure 27 HAC RF H-Field WCDMA Band Il Channel 9538
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HAC RF H-Field WCDMA Band Il Middle

Date/Time: 9/16/2011 3:37:50 PM

Communication System: WCDMA Band Il; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: 6 = 0 mho/m, ¢, =1; p =1 kg/m3

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: H3DV6 - SN6260; Calibrated: 10/20/2009

Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 Middle/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.087 A/m

Probe Modulation Factor = 1.01

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.093 A/m; Power Drift =-0.010 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.094 M4|0.075 M4|0.070 M4
Grid4 |Grid5 |Grid6
0.079 M4|0.087 M4]0.083 M4
Grid7 |Grid8 |Grid9
0.079 M4|0.087 M4]0.084 M4

dB
0.000

-1.60

-3.20

-4.79

-6.39

-7.99

0 dB = 0.094A/m
Figure 28 HAC RF H-Field WCDMA Band Il Channel 9400
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HAC RF H-Field WCDMA Band Il Low

Date/Time: 9/16/2011 3:42:46 PM

Communication System: WCDMA Band II; Frequency: 1852.4 MHz;Duty Cycle: 1:1
Medium parameters used: 6 = 0 mho/m, ¢, =1; p =1 kg/m3

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: H3DV6 - SN6260; Calibrated: 10/20/2009

Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 Low/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.085 A/m

Probe Modulation Factor = 1.01

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.092 A/m; Power Drift = -0.044 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.095 M4|0.075 M4|0.069 M4
Grid4 |Grid5 |Grid6
0.078 M4|0.085 M4]0.083 M4
Grid7 |Grid8 |Grid9
0.078 M4|0.085 M4]0.083 M4

dB
0.000

-1.55

-3.10

-4.66

-6.21

-f.7T6B

0 dB = 0.095A/m
Figure 29 HAC RF H-Field WCDMA Band Il Channel 9262
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HAC RF E-Field WCDMA Band V High

Date/Time: 9/16/2011 1:26:53 PM

Communication System: WCDMA Band V; Frequency: 846.6 MHz;Duty Cycle: 1:1
Medium parameters used: ¢ = 0 mho/m, ¢, = 1; p = 1000 kg/m3

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: ER3DV6 - SN2428; ConvF(1, 1, 1); Calibrated: 10/20/2009

Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 High/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 68.1 V/m

Probe Modulation Factor = 1.03

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 87.2 V/m; Power Drift = -0.055 dB

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

Peak E-field in V/m

Grid1 |Grid2 |Grid3
59.4 M4]65.1 M4|62.9 M4
Grid4 |Grid5 |Grid 6
61.2 M4|68.1 M4]65.8 M4
Grid7 |Grid8 |Grid 9
60.1 M4|66.8 M4]64.5 M4

dB
0.000

-1.12

-2.25

-3.37

-4.50

-h.62

0 dB =68.1V/im
Figure 30 HAC RF E-Field WCDMA Band V Channel 4233
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HAC RF E-Field WCDMA Band V Middle

Date/Time: 9/16/2011 1:31:47 PM

Communication System: WCDMA Band V; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used: ¢ = 0 mho/m, ¢, = 1; p = 1000 kg/m3

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: ER3DV6 - SN2428; ConvF(1, 1, 1); Calibrated: 10/20/2009

Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 Middle/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 64.2 V/m

Probe Modulation Factor = 1.03

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 81.4 V/m; Power Drift = 0.014 dB

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

Peak E-field in V/m

Grid1 |Grid2 |Grid3
55.8 M4]61.2 M4|58.9 M4
Grid4 |Grid5 |Grid 6
57.7 M4|64.2 M4162.1 M4
Grid7 |Grid8 |Grid 9
56.8 M4|63.2 M4]61.0 M4

dbB
0.000

-1.11

-2.22

-3.34

-4.4%

-5.56

0dB =64.2V/m
Figure 31 HAC RF E-Field WCDMA Band V Channel 4183
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HAC RF E-Field WCDMA Band V Low

Date/Time: 9/16/2011 1:36:47 PM

Communication System: WCDMA Band V; Frequency: 826.4 MHz;Duty Cycle: 1:1
Medium parameters used: ¢ = 0 mho/m, ¢, = 1; p = 1000 kg/m3

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: ER3DV6 - SN2428; ConvF(1, 1, 1); Calibrated: 10/20/2009

Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 Low/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 66.2 V/m

Probe Modulation Factor = 1.03

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 83.7 V/m; Power Drift = -0.028 dB

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

Peak E-field in V/m

Grid1 |Grid2 |Grid3
56.8 M4]63.0 M4|60.0 M4
Grid4 |Grid5 |Grid 6
59.2 M4|66.2 M4]63.2 M4
Grid7 |Grid8 |Grid 9
58.5 M4|65.2 M4]62.0 M4

dB
0.000

-1.14

-2.28

-3.42

-4.56

-6.70

0 dB =66.2V/im
Figure 32 HAC RF E-Field WCDMA Band V Channel 4132
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HAC RF H-Field WCDMA Band V High

Date/Time: 9/16/2011 4:06:16 PM

Communication System: WCDMA Band V; Frequency: 846.6 MHz;Duty Cycle: 1:1
Medium parameters used: 6 = 0 mho/m, ¢, =1; p =1 kg/m3

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: H3DV6 - SN6260; Calibrated: 10/20/2009

Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 High/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.096 A/m

Probe Modulation Factor = 1.01

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.073 A/m; Power Drift = -0.091 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.136 M4|0.096 M4|0.059 M4
Grid4 |Grid5 |Grid6
0.126 M4|0.090 M4]0.056 M4
Grid7 |Grid8 |Grid 9
0.127 M4|0.089 M4]0.053 M4

dB
0.000

-2.78

-5.56

-8.34

-11.1

T

-13.9

0 dB = 0.136A/m
Figure 33 HAC RF H-Field WCDMA Band V Channel 4233
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HAC RF H-Field WCDMA Band V Middle

Date/Time: 9/16/2011 3:51:13 PM

Communication System: WCDMA Band V; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used: 6 = 0 mho/m, ¢, =1; p =1 kg/m3

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: H3DV6 - SN6260; Calibrated: 10/20/2009

Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 Middle/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.087 A/m

Probe Modulation Factor = 1.01

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.066 A/m; Power Drift = -0.039 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.122 M4|0.087 M4|0.055 M4
Grid4 |Grid5 |Grid6
0.114 M4]0.082 M4]0.049 M4
Grid7 |Grid8 |Grid9
0.117 M4]0.080 M4]0.048 M4

dB
0.000

-2.84
-5.68 1
-g.52

-11.4 ‘

-14.2

0dB =0.122A/m
Figure 34 HAC RF H-Field WCDMA Band V Channel 4183
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HAC RF H-Field WCDMA Band V Low

Date/Time: 9/16/2011 3:58:22 PM

Communication System: WCDMA Band V; Frequency: 826.4 MHz;Duty Cycle: 1:1
Medium parameters used: 6 = 0 mho/m, ¢, =1; p =1 kg/m3

Ambient Temperature:22.3 C

Phantom section: RF Section

DASY4 Configuration:

Probe: H3DV6 - SN6260; Calibrated: 10/20/2009

Electronics: DAE4 Sn871; Calibrated: 11/18/2010

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 Low/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.087 A/m

Probe Modulation Factor = 1.01

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.065 A/m; Power Drift = 0.016 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.125 M4|0.087 M4|0.057 M4
Grid4 |Grid5 |Grid6
0.116 M4|0.082 M4]0.050 M4
Grid7 |Grid8 |Grid 9
0.117 M4]0.081 M4]0.046 M4

dB
0.000

-2.96

-5.92 |

-8.88

-11.8

.

-14.8

0 dB =0.125A/m
Figure 35 HAC RF H-Field WCDMA Band V Channel 4132
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ANNEX C: E-Probe Calibration Certificate

Calibration Laboratory of Sl
i = = g Schwelzorischar Kalibriardianst
Schmid & Partner % c Service suisse d'éalonnage
Engineering AG T = Bervizio svizzero di taratura
Zoughausstrasse 43, B004 Purich, Switzerand -:'ﬁﬁ F 5 Swiza Calilration Serdce

TG

Accradited by e Swass Accredtalion Service (SA5) Acereditation Ne.: SCS 108
Thee Swiss Accraditation Service B ane of the skgnatorias to the EA
Mullilataral Agrasmant tor the racognition of calibration certificatos

Clisnt m mmmm_mm

CALIBRATION CERTIFICATE

Obfest ER3DWE - SN:2428

Calioration procedure{s) DA CM_-&E VA Hﬂd m Qﬁ
canmaummmf@rsﬁahmmummw for close near field
evaluations in air

Calfaraiban date. Gmr M.‘Zm_&

This caiibration corificais documents the reoeakdity to national standards, which realzes the physical units of measwements (Sl).
The measuremants and fhe uncedainbies with confdends probabilily are ghean on he faloming peges and are par of the corlificale

Al calibratiors have bean conducied in the cosed |abaratory faciily: environment lemperature (22 3 3)°C and humadity < 70%

Calibration Equipment uped (MBTE entical tor calibration)

TH:_ L?li!:_ﬂ_'_ﬂ_h_l_:i_'! I::‘:I'Iirlﬁ-ﬂh'." =hall nat be reproduced axcepl in Rl willbul ‘wrilen sparaval of the laboratary

Pritrary Saandards De Cal Db (Carlificabe Ma b Schaduled Calbraton

Perdsat rigbal 44188 FB41253874 S-Ape{E (Mo, 2417-01031H Apr-40

Power sensor E44125, MY4 1495277 T-Apr-08 (Mo. 217-01 G Ag-10

Paower sansar Ed4128 MYA14DB08T 1-Apr-08 (Mo, 217-01030) Apr-10

Ratarence 348 Atlerussar SN 58054 [30) B-Mar-08 (Mg, 217-01026) Mar- 140

Refarance 20 dB Attanuator SN: SE0RE [206) 31-Mar-08 {Ma. 217-01028} etar-10

Refersnce 30 d6 Albanuslor SN: 85129 (301 31-Mar-08 (M, 217-01027) Mar-10

Fefamncs Frobe ERZDWE ShE 2E2R LOct08 (Mo, ER3-2328_ Oot0§) Ot 30

OaEd Sh: TEY 18-Dec-08 |Mo. DAE4-TEA_DlechE; D08

Sacandary Standards [+ Check Oate (i house) Echeduled Check

FF genarator HP 86450 LS4 L0 TI0 d=fiLg -8 (in hause chedk Oo08) In house check: Oct-11

Mebanck Analyzer HP &763E LE3T 30585 15-Cet-01 i house check Oct-08] I honise check: Oat10
Marre Funeliorn Signaluine

Calibrated by: tarcel Fehr Labaratory Techmigan 4 %’.

Baproved by Kllﬂh'l"ﬂﬁﬂ\ﬁ w Manages

Issimd: Ocipber 22 2008

Corlificate No: ERE-2428_Cctis

Fage 1 af 10
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Calibration Laboratory of

g Sohweizerischer Kalibrisrdiens!

Schmid & Parinear g Service suisss détalonnags

Enginesaring AG Sarvizle svizzaro di taratura
Zoughaussirasse 43, 8004 Zurich, Switzerand ] Ewiss Calibration Sendce
Aerradned by the Swies Acoedilabon Sanics (S05) Accreditation No.; SC3 108
The Swiss Accreditation Service |s one of the signatorses to the E&
Multilatersl Agrasmant for the recognition of calibration cenificates
Glossary:
WORMxy,z sensitivity in free spaca
DCP diode compression point
CF crest facter (Hiduly_cycle) of the RF signal
A B.C madulztion dependent linearlzation parameters
Poilarization o o rotation arourd prabe axis
Palarization % 4 rotation around 30 axis that is in the plane normal to probe axis (at measuwrament center),

i.a., & =0iz normal to probe axis

Connactor Angle infoemation wsed in DASY system to align probe senser X o the robot coordinate systam

Calibration is Performed According to the Following Standards:
a} IEEE Std 1309-2005, * IEEE Standard for catibration of electromagnetic fiedd sensors and probes, excluding
antennas, from 8 kHz 1o 40 GHz", Dacember 2005,

Methods Applied and Interpretation of Parameters:
«  NORMz 2z Assessed for E-fiald pelarization & = O for XY sensors and 8 = 80 for Z sengor (f < 900 MHz in
TEM-call; = 1800 MHz: R22 waveguide).

«  NORM{fx vz = NORMsxy,z * frequency_response {see Frequency Response Chart).
s [Pz OGP are numerical ineanzation parameters assessed based on the data of power sweep with CW
signal {no uncertainty regquired), DCP does not depend on frequaency nor media.

o Axyz Bxyz Cxyz are numerical linearization paramelers assessed based on the data of power sweep far
specific modulation gignal. The parameters do not depend on frequency nor media,

«  Sphedcal isotropy (30 deviation from isotropy) N a locally homogenesous field realized wesing an cpen
waveguide selup.

s SensorOffset The sensaor offsal corrasponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.

e Connechor Angle: The angle is assessed using the information gained by determining the NORMx (no
uncartainly requirad),

Cartificate No: ER3-24738_ 0109 Page 2 of 10
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ER3DVE SN:2428 October 20, 2009

Probe ER3DV6

SN:2428

Manufactured: September 11, 2007
Last calibrated: December 13, 2007
Recalibrated: October 20, 2009

Calibrated for DASY Systems

{Mote: non-compalible with DASYZ system®

Cartificabe Mo: ER3-2428 Ol Page 3 of 10
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ER3DVE SN:2428

DASY - Parameters of Probe: ER3DV6 SN:2428

Basic Calibration Parameters

October 20, 2008

Sensor X| Sensor ¥ | Sensor Z |Une [k=2)
Morm (WVIPImYE) 1.52 1.59 1.86 | £101%
DCP myvit 91.5 g3.0 8.9
Modulation Calibration Parameters
110 Communication System Mame PAR A B C VR Unc
dB dBuV my {k=2)
10000 W ¥ 0.0 0,00 100 300 £ 1.5%
¥ 0.0 0.00 100 300
7 0.0 0,00 100 300

approximatehy 95%:.

The reported uncertainty of measurement is stated as the standard uncertainty of measuremant multiplied
by the coverage facior k=2, which for & normal distribution corresponds to a coverage probability of

* numerical inearizafion parsmste: uncasially m reguised

Carificata Mo ERA-2428_Ocl0d

Pagge 4 of 10
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ER3DVG SN:2428 October 20, 2009

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

ol

0.8

Frequency responsa {normalized]
[

o7

DE

500 1000 1500 2000 2500 000
f [MHz]
oy —a—TEM =i R22
— =—e=TEM —— Rz

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

Cartdficata Mo: ERI-2428 Ol Page & of 10
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ER3DVG SN:2428 October 20, 2009

Receiving Pattern (¢), 5 = 0°

{= 600 MHz, TEM ifi110EXX f= 2500 MH=z, WG R22

% —a—Y —8—7 —O—fit | <o—x —#—¥ —@=Z =O=inl

Receiving Pattern (¢), & = 90°

f = 600 MHz, TEM ifi1 10EXX f = 2500 MHz, WG R22

Cerificaie Mo ER3-2428 Oot0s Page 't of 10
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ER3DVG SN:2428 October 20, 2009

Efrar [dB]

Error [dE]

Receiving Pattern (¢), 3 = 0°

10
L&
OE =3 MHz
oA | | | —— 1% MHz
0.2 .| =500 MHz
1.0 Gpai @ | 1800 MHz
0.2 —ai— 2500 MHz
04
0E
-0E
-1.0
a o) 120 180 240 0
#°
Uncerainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Receiving Pattern (4¢), 9 = 90°

1.0

0.8

0.8 I I | —e—10 MHz

a4 I | —m— 0 M

e ' ' —t— G0 Mz

EE Hilm"mm —— 1E00 MH:

04 —ir— 2500 MHz

0.6

0B

-1.0

o &0 120 & 244 300
L]

Uncaertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Certdficatg Mo: ER3-2428 Cohdf Page 7 of 10
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ER3DVE SN:2428 October 20, 2009

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

1 EwlE
1E
1.E+04
=
=]
o 1Esa
=
.
o
2
4
@
1 ExDE
E+iv
E+Dd
| 10 100 1000
E [Wim]
—— Y B XYoo —p 7 il T 5ir
20
1.0
1
© o0
g
]
10
2.0
10 E [Wimi] 100 100

Uncertainty of Linearity Assessment: + 0.8% (w2}

Casrtificate Mo: ER3-2428 0ot Page § of 10
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ER3DVE SN:2428 October 20, 2009

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

Error [4B]

E.100-080  EA0.80-0860 W-DE0-0.40 @-0.40-020  E-C30-0.00
BN o0-0.20 BD20-0.40 B0 40-0.60 EOsh00m0 WOA-1.00

Uncertainty of Spherical lsatropy Assessment: £ 2.68% (k=2}

Certllicate Mo: ERI-2428_0ci0n Faga 9 of 10
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ER3IDVEG SN:2428 October 20, 2008

Other Probe Parameters

Sensot Arrangement Rectangular
Connector Angle (7] -218.7
Mechanical Surface Detection Mode i
Optical Surface Detection Mode disabled
Proba Owarall Langth 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diarmater 8.0 mm
Probe Tip to Sensor X Calibration Point 75 mm
Frobe Tip to Sansor ¥ Calibration Paint 2.5 mm
Probe Tip to Sensor £ Calibration Point 2.5 mm

Certdicate Mo: ER3-2428 Cetld Page 10 of 10
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ANNEX D: H-Probe Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zaughatisatiassa 43, B004 Zisich, Switeariand

Schweizerinshar Kalihrierdienad
Servica suksse datalonnags
Servizio svizzero di taratura
Swise Calibration Service

Becraditad by the Swias Acorsdiation Serdce {S0.5) Accreditation No.: SCS 108
Thae Swiss Accroditation Service is one of the signatories to the EA
Multslateral Agresmant for the recognilion of cabration cartificates

cihent | TMC Certificats No: H3-6260_0ctDd
CALIBRATION CERTIFICATE
Dl H3DWE - SN.6260
Calitrahen procadurals) a4 CﬂL—Ul\I‘Bﬂm CAL-25v2
Calibration procedure for H-field probes optimized for close near field
evaluations in air
Catibeation date October 20, 2009 |

This cabbvation cedificate dogumeants e Iraceabily W nalional slandands, which rmaize she physical unis of measurements (51}
Thie massurements and e uncertainties with confidence probabiity ame given on {he following pages and are pait of the cartficats

Al cabtvatons hive been conducted in the closad laboratory faciliy: sovronmant samperature (22 = 3)°C and humidiy = T0%.

| Cafibraton Equipment used (METE «rilical for calbration)

| Ppmary Standards _I_I & _C_al D?'I_e_q_ll‘_»e_nij'Ele- HD 3 3!:_1\61;11.93911 Calinralicn
Pewer meler E44198 GBe1293574 1-Apr-08-(ha, 2‘174}11]31]!: Apr-1D
Poveer garsar E44124 MY 14558TT 1-Apr-08 (Mo 217-01030) ﬂpl'-'ll:l
Poswor sensar E44124 MTv a1 4ER00T 1 =8pr08 (Mo, 217-61030 Apr-10
Reference 3 dB ABeruabor 2N 55054 (3c) 31-Mar-09 Mo, 217-0102E) Mar-10
| Referance 20 4B Aflenuatyr M- B50EE (20h) F5-Mar-08 (Mo, 217-05028) har.10
| Reternnos 30 0B Aflenuatar EN- SRI12G 20k A9-Mar08 (Mo, 21701027 ha-10
' Reference Probe HIDWE SN B1E2 3-D-08 (Mo, HI-B182_Dei0m) Qct-10
| DAEd 4 7B {-Dac-08 (Mo, DAEL-FES_Decld) Diec 14
Secondary Standards iD W _Chack Dabe fin houea) s Scheduied Cheok
RF generaior HP BE4BC L3042 01 700 A-Aug-8R (i hause check Ook-0a) Irheaiss chack; COct-11
Mahwark Analyzer HP BT53E LIS3T 90585 1B8-0ck01 jin house check Ocl-08) In howuse chack: Octid
Marma Functian Slgml.l.re
Calbrated by fargal Fahr Labaratery Techmician:

Aparavad by Hatja Paknc. Technical Mansger M g E -

Issued: Cecfobaer 232, 2004

This cal@mration cendcain shall nof be repraduced tm:\upi n Fud wnhn:rul wman app?m'ul uHI‘u.- Esboratary.

Caniificate Moo HIS260 Ochls Page 1 of 10
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Calibration Laboratory of Schwatzarischer Kalibrierdionst
Schmid & Partner Service suisse détalonnage
Engineering AG Sarvizio svizzers di iaratues

Zeughausstrasae 43, 8004 Zurich, Switesrland Swiss Callbration Service

Arorediied by tha Swiss Accrediation Sence [SA5) Accreditation o2 SCS 108
The Swiss Accreditation Sarvice is one of the signatories to the EA
Multilafersl Agresment for the recognition of calibration cenificabes

Glossary:

NORMwy,.z sengitivity in free spaca

ocP diode compression point

CF crest factor {1/duty_cycle) of the RF signal

A B G modulation dependent Bnéarzation parameters

Potarization g m rotation aroand probe axis

Potarization o 4 rotateon arcund an axis that 15 in the plans normal e probe axis (at measurement center),
l.e.. 3= g nomal to probe axis

Conmector Angle infarmation used in DASY system to align probe sensor X 1o the robot coordinate sysiem

Calibration is Performed According to the Following Standards:
a) |EEE Std 1308-2005. ° |[EEE Standard for calibration of electiromagnetic field senscrs and probes, excluding
artennas, fram 3 kHz 1o 40 GHZ", Dacember 2005,

Methnds Applied and Interpretation of Parameters:

NORMz, 2. Assessed for E-field polarization & = 0 for XY sensors and & = 90 for Z sensor (f = 900 MHz in
TEM-call; f = 1800 MHz: R22 waveguidea).

s X YZM alatal=XY.Z alata2* frequency response (see Frequency Response Char),

= OCEx vz DCP are numerical linearization parameters assessed based on the data of power sweep with CW
sigmal (no uncertainty required). DCP does mot depend on frequancy nor media,

= Axy.z Buy.z Cxyzare numerical inearization parameters assessed basad on the dala of power sweep far
specific modulation signal, The parameters do not depend on frequency nor media.

= Sphercal izotropy (30 deviation from isclapyl: in a locally homogeneous eld realized using an open
wavegude setup.

+«  Sangor Offsat Tha sansor offsel corresporsds to the offsel of vinual measuremeant center from the probe fip
[on probe axis). No talerance required.

= Conmector Angle: The angle is assessed using the information gained by determining the X_slafa2 {no
unmcertainty reguirad).

Carificate No: H3-5280_ OctDd Page 2 of 10
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H3DVE SN:6260 October 20, 2009

Probe H3DV6

SN:6260

Manufactured: September 7, 2007
Last calibrated: December 13, 2007
Recalibrated: October 20, 2009

Calibrated for DASY Systems

iMote non-compatible with DASY 2 systerml)

Cerificate Mo HI-6260 Octla Page 3 of 10
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H3DVE SN:6260 October 20, 2009

DASY - Parameters of Probe: H3DV6 SN:6260

Basic Calibration Parameters

Sensor X | SensorY | Sensor Z |Unc (k=2)
Norm (Adm /{pv)) a0l 2.47E-3 | 240E-3 | 2.95E-3 | £ 10.1%
Narm (Al V) al|-287E-5| 56266 | 447E-5|110.1%
Norm (Afm [ V) a2| 4.84E-5 | 4.36E-5 | 6.01E-5 [ £ 10.1%
DCP (mv) B4.5 90.3 83.9
Modulation Calibration Parameters
uiD Communication System Name PAR A B c VR Unc
dB dBuV my k=2
10000 W o.0o| X 0.00 0.00 100 300 | :215%
¥ £.00 0.00 .00 300
Z 0.00 0.00 1.00] 200

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 85%.

' numesrical linearizalion paramales uncesianly nol g

Cartficate No: H3-G260_0ctlg Paga4af 10
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H3DVE SN:6260 October 20, 2009

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

[

Frequency responss (normalizad)

.

a
W

D
=

07
o0& t + + 1
a BOD 1000 1500 2000 2500 3000
F [MHz]
Ay, —a—TEM i RZ2
— ——TEM —.— R

Uncertainty of Freguency Response of H-field: £ 6.3% (k=2)

Cpriificete Mo; H3-6260_Ccils Page Saf 10
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H3IDVE SM:6260 Cctober 20, 2009

Receiving Pattern (¢), 3 = 90°

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

Receiving Pattern (¢), 3 =0°

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

==y ==Y —8—=7 —O—tlol ——x —8—Y I O

Coridicabe Mo H3-8280 Ocie Page g of 10
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H3DVE SH:6260 October 20, 2009

Receiving Pattern (¢), 3 = 90°

1.0
na
BB —0— 300 MH2
= |l:: : | —m— 00 M-z
- B —— 750 WHz
E it FEEESIM0ID0E ST SRR A 0000 B 0mI 0000 —— 1500 MHz
o —i— 2500 MHz
06
0
1.0
d 12 19 25 k3
+11
Uncartainty of Axial Isotropy Assessment: ® 0.5% (k=2)
Receiving Pattern (¢), 3 =0°
1 ;'
—o— 300 MHz
g —— 500 Wz
P —e— 750 Wiz
E- —— 1300 MHz
- —i— 2500 MHz

a &0 20 a0 240 300

407

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

Cestfipata Mo: H3-G20 QOci0s Page 7 of 10
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HIDWVE SN:6260 October 20, 2009

Dynamic Range f(H-field)

{(Waveguide R22, f = 1800 MHz)

1.E+08

1.E+05

1 E+04

1.E+03

Sensar Voltage [pv]

1.E+02

1.E+011

G.a0 0.01 0.1 1
H [Afm] at 1800 MHz

—— XY - XY corr iz == Coar

Error [dEj]

[nfael] oo o
H [Admi] at 1800 MHz ~

Uncertalnty of Linearity Assessment: + 0.8% (k=2)

Canificats Mo HI-E260_Tchan Fage & of 10
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H3DVG SM:6260

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

Error [d8]

H-100-080  EOB0-060  E-0EG-4D  E-DA0-020 0200, 0
B0 00020 WG P00 AT B0 40-0.E0 B0 50-080 WO.e1.00

Uneertainty of Spherical Isotropy Assesament: £ 2.6% (k=2]

Cartificate Mo HEG260 Coils Page 8ol 10
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H3DVE SN:6260 October 20, 2009

Other Probe Parameters

ectangular
Sansor Arangement Rectangu
-154.1
Connactar Angle {"}
enabled
Mechanical Surface Detection Moda e
= =55
Cplical Surface Delection Mode
Proba Cverall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 20 mm
Tip Diameter 6.0 mm
Probe Tip to Sensor X Calibration Point 3 mm
Probe Tip to Sensor Y Calibration Painl 3 mm
Probe Tip io Sensor Z Calibration Point 3 mm

Cerlificais Mo, H3-6260_Cotos Paga 10of 10
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ANNEX E: CD835V3 Dipole Calibration Certificate

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.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrassa £3, Bl0d Zurich, Switzerland

Schweirerischer Halibriardiansl
Sarvice sulssa détalonnage
Sarvizho svizearo di taratwera
Swiss Calibralion Service

Aceradited by the Swise Accroditation Service [SAS) Accraditstion No.. SCS 108
Tha Bwiss Accreditation Servico is one of the signatories to the EA
Mubillaterai Agresmant for tha recopgnition of callbration cartificates

Referances

1l

[€

ANSI-0E3 19-2006
American Mational Standard for Mathods of Measurement of Compatibllity between Wireless
Communications Davices and Hearing Aids.

ANSICRS.19-2007
American Mational Standard for Mathods of Maasurement of Compatibllity betwean Wirsless

Communications Devices and Hearing Alds.

Methods Applied and Interpretation of Parameters:

Coovainate System: y-axis (s in the direction of the dipole arms, z-axis s from the basis of the antenna
{maouried on tha takla) towards ils feed point betweaen the two dipole arms. x-axis is normal to the cther
axas. In coincidance with the stardards [1, 2], the maasureament planes (probe sensor center) are
selacted 1o be at a distance of 10 mm above the top edge of the dipele arms.

Measurement Conditlona; Further detalls are avallable from the hardcopies at the end of the certificate.
All figures stated in the cerificate are valid at the frequency indicated. The farward power to the dipole
connecior s set with a callbrated power meter connected and monitored with an auxiliary power meter
connecied io a directional coupler, White the dipole under test is connected, the forwand power 15
adjusted to the same level,

Antenna Postioring: The dipols is mountesd on a HAC Test Arch pharom using the matching dipole
positioner with the arme horizontal and the feading cable coming from the floor. The messurements
ara parformad in a shisided room with absorbers sround the setup to reducs the reflactions

It is verified before the mounting of the dipole under the Teset Arch phaniom, that its arms are perfectly in
a line, It is installed on the HAC dipols pesitioner with its arms paraliel below the dielectric referance
wire and able to move elastically in vertical direction withoul changing its relalive pasiton to the top
centar of the Test Arch phantom. Tha verlical distance to the probe is adjusted after dipole mounting
with a DASY4 Surface Check job. Before the measurement, the distance between phantom surface and
probe tip is verdfied. The proper measurement distance is selected by choasing the matching section of
the HAC Test Arch phantom with the proper device referance polnt (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 |5 essential for the accuracy.

Feed Poinl Impedance and Relurn Loss: These parameters are measursed using a HP 8753E Vector
Matwork Analyzer. The impedance is specified at the SMA connector of the dipola. The influence of
raflactions was eliminating by applying the averaging function while moving the dipole in the air, al least
Flem away from any obstachks,

E- fietd disfributian: E flebd k2 mesazured i the -y-plane with an Botrople ER2D-field probe with 100 mW
farward power to the antenna feed point. In accordance with [1, 2], the scan area s 20mm wide, its
length axceads tha dipala arm langth (180 or 30mm). The sansor center is 10 mm {in 2) abeve the top of
the dipole arms. Two 30 maxima are available near the end of the dipole arms. Assuming the dipole
arms are perfectly In one line, the average of these two maxima (in subgrid 2 and subgrid B) is
determined o compensate for any non-parallelity to the measurement plane as well as the sensor
displacement. The E-field value stated as callbration value represents the maximum of the interpoiated
JD-E-fisld, 10mm above ihe dipole surface.

H-fatcd cistribetioer; H-fld is measured with an isotropc H-field probe with 100mW forward power (o the
artenna feed point, in the z-y-plane. The scan amaa and sensor dislance iz eguivaient to the E-fiekd
sean. The maximum of the fiald is available at the canter (subarid 5) above the fead paint. The H-field
value stated as calibration value reprasants tha maximum af e interpelated H-fiedd, 10mm above the
dipole surface af the fead point.

Cartificata No: COB3SY3-1133_Apr0d Fage Z of &



TA Technology (Shanghai) Co., Ltd.
Test Report

3.2 Antenna Design and Handling

Report No. RZA1109-1510HACO01 Page 75 of 91
1 Measurement Conditions
DASY sysiem configuration, as far &5 not given on page 1.
DASY Version DASYY V4.7 BAD
DASY PP Version SEMCAD W18 B186
Phantom HAC Test Arch S0 HAC PO1 BA, #1070
Distance Dipole Top - Probe Center 10 mm
Scan resolution dx, dy =5 mm area = 20 x 180 mm
Fraquancy 835 MHz = MHz
Forward power at dipole connector 20.0 dBm = 100mW
Input power drift <005 dB
2 Maximim Fiald values
H-Enld ln m_nl;ma_-q dlg_nlu_v nurf_a_lg_-_ corndition Iinterpolated maximum
Maximum measured 100 mW forward power 0.446 AJm
Uncertainty for H-figdd measurement: 8 2% (k=2)
E-field 10 mm above dipole surface condition Interpolated maximum
Manirmum measured above high end- 100 my forward power 158.2 Wim
Maximum measuned above low and 100 mbY fonsward power 157.3 vim
Avaraged manmum above arm 100 miW lorward power 4157.8 Vim
Urcertainty for E-field measurement; 12.8% (k=2) Bl
3 Appendix
3.1 Antenna Parameters
Freguency Return Loss Impedance
800 MHz 16.2 dB (433-j12.8 ) Ohm
835 MHz 33.2dB (493 +]2.1) Ohm =
00 MHz 7.4 dB { 53.5 - 13.6 ) Ohm
g5 MHz H.0dB { 44,3 + 7.5 ) Ohm
860 MHz 14.6d8 |{ 532 +]18.8 ) Ohm

The calibration dipole has a symmedric geomelry with a buill-n two stub matching network, which leads to the

enhanced bandwidth,

The dipale is bullt of standard seminigid coaxial cable. The internal matching lire 5 open ended. The antenna s

tharafors apen for DC signaks,

Do not apply foroe to dipote arms, as they are liable to bend. The soldered connections near the feedpaint may
be damaged. After excessive mechanical slress or overheating, chack the impedance characternstics lo ensure
trral the interral matching network is not affected.

After long term use with 400 radiated power, only & slight warming of the dipobs rear the fesdpoint can ba

msasurad,

Gertificate Mo; CDEISV3-1133_Apri9
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3.3 Measurement Shesta

3.3.1 Returmn Loss and Smith Chart

22 mpr 2009 14156118
CHLCBLL L8 SdEVREF CaS . TGS I e ee My

CHi Markers

1318, 208 OB
SR BEE Mz

fE=17.434 9B
SH8.808 rHz

4:-20.840 4B
T5a.208 FHz

Te=1d E2d dE
GEE.808 M2

CHZ Harkers
1 4338l 4

-1 2986 &
998888 MHx

naEe s
‘080 MHa
“ 483t
TOR.0EE MH=z
* 3212

e 080 ANz

START 333.000 BAQ AH: i ATOP 1 335088 686 MHz
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3.3.2 DASY4 H-field Result
Drated Time: 2104 2009 13:-38:2]

l'est Labaratory: SPEAG Lak 2

DUT: HAC-Dipole B35 MHz; Type: DEISVA,; Serial: 1133
Comnmnication Systens:. CW; Frequency: 335 MHz; Duty Cyele: 1:1
Mediun puameters wsed: ¢ Ombovin, ¢ 1 p = | kgfm’

Phantom section: RF Section

Measurement Standard: DASY 4 {High Precision Assessment)

DASY4 Con fyuration:
& Probe: H3DWVG - SNeU6S; ; Calibrated: 22,12 2008
*  Sepsor-Surface: (Fix Surface)
#  Flectronics: DAFA Sn781: Calibrated: 20002 2009
*  Phantom: TTAC Test Arch with AMCC; Type: SD HAC PO BA; Senal: 1070
+  Measurement SW: DASY4, V4.7 Build R0; Postprocessing 3W: SEMCAD, V1.8 Build 186

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

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

Maximum value of peak Total field = 0446 A'm

Prashe: Midulaiton Facior = |08

Dievice Reference Poind; 0,000, 0,066, <A, mm

Relerenee Walue = 0472 Alm; Power Drili = <0006 JB

Hearing Ald Near-Ficld Calegory: M4 (AWF 0 dB)

Peak H-field in A'm

Grid | Grid2 Grid 3
3 A4 | 3RS Md | D3GR MA
Grid 4 Gred 5 Cirid &
B.417 M4 | 0844 M4 | 0426 M4
Gnd 7 Ll B Gird &
0,365 M4 J 0,303 V4 | 0376 M4

174

0 dB = 04464 m

Carlficate No: GDBISYI=1133_Apr(8 Paga 5ol 6
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3.3.3 DASY4 E-field Result

Dt | pres 22042009 1:2:51:53

Test Laboratory: SPEAG Lab 2

DUT: HAC-Nipole 835 MHz; Type: D83ISYI; Serdal: 1133
Communication Sysiem: CW; Frequency: 835 MHz; Doty Cyele: 1:1
Medium paramelers used: @ © 0 mbo/m, £~ 15 p = 1000 kg'm?
Phantom seclion: RF Section

Measuremens Swndasd: DASY4 (High Precision Assessment)
DASYS Configuration:

Probe: ERADWG - SN2338; ConvEY(1, 1, 1) Calihrateck: 23,12 2008

Sansar-Hurface: (Fix Surface)

Blectronics: DALY 3n78 1 ; Calibreted: 20.02.2009

Phaniom: TTAC Test Arch with AMCC, Type: SD HAC PO BA; Senal: 1070
Measurement 5% DASYE, V4,7 Ruild 80; Poatprocessing 5W: SEMCAL, V1.8 Build 186

E Scan - messurement distance fram the probe sensor center lo CDE35 Dipobe =
10mmy Liearing Ald Compatibilicy Test (41x361x1):

Bdeasurement grid: du=5mm, dy=5mm

Maxinmm value of peak Total ficld = 1582 Vim

Probe Modulation Factor = 1.00

Device Reference Point: (000, 0,000, 6,30 min

Referonce Value = 105.8 Vim, Power Drift - -00013 dB

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

ek E-fheld m %im

Girid 1 Grid 2 Cirid 3
152.4 M4 | 1582 W4 | 1546 M4

Girid 4 Grid 5 Girid £
R M4 | HA9 M4 | BAI N4

Gind 7 Grd § Grid &
150.7 M4 [ 1573 W4 | 1524 M4

0 dB = 138.2Vim

Certificate Na: COS35V3-1133_Aprld Page 6 of 6
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ANNEX F: CD1880V3 Dipole Calibration Certificate

Cﬂlibfﬂtion Laboratory of §-\‘Q.L‘_£,'jjﬂ~,} G Schweizerischer Kallbrierdianst
Schmid & Partner g G Service suisse détalonnage
Engineering AG e Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % ;ﬁ\,\? ] Swiss Calibration Servica
e
Accredited by the Swiss Accreditation Service [SAS) Accreditation No.; SCS 108

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

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

This calibration certificate decuments the traceability to national standards, which realize the physical units of measurements (S1).
All calibrations have been conducted in the closed laboratory facility: envirenment temperature (22 + 3)°C and humidity < T0%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards 1D# ~ Cal Date (Certificats No.) Scheduled Calibration
Power matar EPM-4424 GRITABATO4 0B-Oct-08 (No. 217-00858) Oct-00

Power sensor HP 8481A US3v292783 08-Oct-08 (Mo, 217-00888) Oct-09

Probe ER3DVE SN: 2338 22-Dec-08 (Mo, ER3-2336_Decdg) Dec-08

Prabe HADVE SM: 6065 22-Dec-08 (Mo. H3-80B5_-DecDE) Dec-08

DAE4 8N 781 20-Feb-00 (Mo. DAE4-TE1_FabD8) Feb-10

Secondary Standards 1D # Check Date (in housa) Scheduled Check
Power meter R&S NRP SM: 101748 23-5ap-08 {in house check Dec-08) In house check: Dec-10
Power sensor R&S NRP-Z91 SN 100711 25-Mug-08 (in house check Dec-08) In housa chack: Dec-10
Pawer sensor R&S NRP-Z81 SN: 100712 25-Aug-D8 (in house check Dec-08) In house check: Dec-10
Network Analyzer HP 8753E US373905685 18-Oct-01 (in house check Cct-08) In house check: Oct-09
RF generator E44338 MY 413103891 22-Nov-04 (in house check Oct-07) In house check: Oct-08

E Calibrated by:

Approved by:

|ssued: Aprl 24, 2009

This calibration cerificate shall not be repraduced except in full without written approval of the laboratory.

Certificate No: CD1880V3-1115_Apr09 Page 1 of 6
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Calibration Laboratory of {“pr’; §  Schwalzerischer Kalibrierdienst
Schmid & Partner iﬁ&& G Service suisss dutalonnage

Engineering AG el Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland i'/.,45 i \\.b? S swiss Callbration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilatera! Agreament for tha recognition of calibration certificates

Refarences

M ANSI-CE3.19-2006
American National Standard for Methods of Measurement of Compatibility between Wireless
Communications Devices and Hearing Aids.

2] ANSI-CE3.18-2007
American National Standard for Methods of Measurement of Compatibility between Wireless
Communications Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

« Coordinate System: y-axis is in the direction of the dipole arms. z-axis is from the basis of the antenna
(mounted on the table) towards its feed point between the two dipole arms. x-axis is normal to the other
axes. In coincidence with 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.

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

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

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

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

« E-field distribution: E field is measured in the x-y-plane with an isotropic ER3D-field probe with 100 mW
forward power to the antenna feed point. In accordance with [1, 2], the scan area is 20mm wide, its
length exceeds the dipole arm length {180 or 80mm). The sensor center is 10 mm (in z) above the top of
the dipole arms. Two 3D maxima are available near the end of the dipcle arms. Assuming the dipole
arms are perfectly in one line, the average of these two maxima (in subgrid 2 and subgrid ) is
determined to compensate for any non-parallelity to the measurement plane as well as the sensor
displacemant. The E-fiald value staled as calibration value represents the maximum of the interpolated
3D-E-field, 10mm above the dipale surface.

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

Certificate No: CD18B0V3-1115_AprD9 Page 2 of 6
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1. Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY4 V4.7 B8O

DASY PP Version SEMCAD V1.8 B186
Phantom HAC Test Arch SD HAC P01 BA, #1070
Distance Dipole Top - Probe Center 10 mm

Scan resolution dx, dy =5 mm area = 20 x 90 mm
Frequency 1880 MHz £ 1 MHz

Forward power at dipole connactor 20.0 dBm = 100mW

Input power drift <0.05dB

2. Maximum Field values

H-field 10 mm above dipole surface condition Interpolated maximum

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

E-field 10 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW forward power 140.5 Wm
Maximum measured above low end 100 mW forward power 138.2 Vim
Averaged maximum above arm 100 mW forward power 139.4 Vim

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

3.1 Antenna Parameters

| Frequency e Return Loss Impedance

| 1710 MHz 24.0dB {52.4 +j6.0 ) Ohm

| 1880 MHz 21.4dB : _|(46.8 +]7.6) Ohm
[1900 MHz 224 dB (48.1 +7.2 ) Ohm
[1950 MHz_ ] 301 dB (50.1 +j3.1 ) Ohm
| 2000 MHz 18.4 dB { 40.5 + j5.4 ) Ohm

3.2 Antenna Design and Handling

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

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

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

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

Certificate No: CD1880V3-1115_Apr09 Page 3 of &
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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 Result
Date/Time: 21.04.2009 16:14:56

Test Laboratory: SPLAG Lab 2
DUT: HAC Dipole 1880 MHz; Type: CD1380V3; Serial: 1115
Communication System: CW; Frequency: 1880 MHz; Duty Cycle: 1:1
Medium parameters used: ¢ = 0 mho/m, ¢, = 1; p = 1 kg/m®
Phantom section: RF Section
Measurement Standard: DASY4 (High Precision Assessment)
DASY4 Configuration:
s« Probe: H3IDV6 - SN606S; Calibrated; 22.12.2008
s Sensor-Surface: (Fix Surface}
¢ Electronics: DAE4 Sn781; Calibrated: 20.02.2009
¢ Phantom: HHAC Test Arch with AMCC; Type: SD HAC P01 BA; Serial: 1070
*  Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

H Scan - measurement distance from the probe sensor center to CD1880 Dipole =
10mm/Hearing Aid Compatibility Test (41x181x1):

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

Maximum value of peak Total field = 0.468 A/m

Probe Modulation Factor = 1.00

Tevice Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0,497 Afm; Power Drifi = -0.028 dB

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

Peak H-field in Afm

Grid 1 Grid2 Grid 3
0410 M2 | (L.42K M2 | 0.405 M2

Grid 4 Grid 5 Grid 6
0D.448 M2 | D.468 M2 | 0.442 M2

Grid 7 Grid & Grid 9
0.409 M2 | 0.430 M2 | 0.403 M2

0 dB = 0.468A/m

Certificate No: CD1880V3-1115_Apr09 Page 6 of 6
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3.3.3 DASY4 E-Field Result
Date/Time: 22.04.2009 15:33:14

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHz; Type: CD880V3; Serial: 1115
Communication Systemn: CW; Frequency: 1880 MHz; Duty Cyele: 1:1
Medium parameters used: o ~ 0 mho/m, & = 1; p = 1000 kg/m’
Phantom section: RF Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
e Probe: ERIDV6 - SN2336; ConvE(1, 1, 1); Calibrated: 22.12.2008
s Sensor-Surface: (Fix Surface)
s Electronics: DAE4 Sn781: Calibrated: 20.02.2009
s Phantom: HAC Test Arch with AMCC; Type: SD ITAC POl BA; Serial: 1070
s Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186
E Scan - measurement distance from the probe sensor center to CTV1880 Dipale =
10mm/Hearing Aid Compatibility Test (41x181x1):
Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 140.5 Vim
Probe Modulation Factor = .00
Device Reference Point; 0,000, (0,000, -6.30 mm

Reference Value = 157.9 V/m; Power Dirift = 0.005 dB
Hearing Aid Near-Field Category: M2 (AWF 0 dB)

Peak E-field in V/m

Grid | Grid2 | Grid 3
133.8 M2 | 138.2 M2 | 134.2 M2

Grid 4 Grid 5 Grid &
90.3 M3 |92.5M3 | 882 M3

Grid 7 [Grid® | Grid9
132.9 M2 | 140.5 M2 | 137.0 M2

dB
[.nnn

-1.67

=4.1h

4.72

.31

-T87

1 dB = 140.5V/m

Certificate No: CD1880V3-1115_Apr(9 Page B af 6
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ANNEX G: DAE4 Calibration Certificate

Calibration Laboratory of ;‘-‘{f'_x:_',_'.’ri?“—/ Schwaizarischer Kallbrisedisnal

Schmid & Partner = 2 Service sulsse d'étalonnage
ineering AG 2 - Servizlo svizzero di taratura

IuEﬂungrnmanm Switzerland %ﬁ? S  swiss Calibration Servics

Accredited by the Swiss Accreditation Serice [SA5)
The Swiss Accraditation Service is ona of the signatories Lo the EA
Multilateral Agraamant for the recognition of calibration certificates

Client

Calibralion grecadurss)

Callbration date;

This cafibration cartificate documents the tracasbility to national standarde, which reafize the physical units of maasuremants (S1).
The measurements and the uncanainties wih confidence probability are green on the following pages and ane part of the cenificate.

All calibrations have been condiscted in the closed |aboratory faciity, enviranmend temperature (22 = 5)°C and humidty < 70%.

Calibration Equlpsant used (MATE critical for calibraticn)

Primary Standards D # Cal Dates {Cerlificaia Mo Scheduled Cali
Kaithbey Multimeter Type 3001 SM: 0810273 2B-Sep-10 (Mo 10376} Seg-11

Secondary Slandards 1D # Check Diage {in house) Scheduled Chack
Calibrator Box V1.1 SE UMS 008 AB 1004 OT-Jun-10 {in house check) In house check: Jun-11

Aproved by

|ssued: Mowembser 18 2010

This calibration certificate shall not be reproduced except in full without written approval of the laboraiony.

Certificats Mo: DAE4-871_Novi0 Page 1 of §
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zsughsussirasse 43, 8004 Zurich, Switzarland

& Schwelzerischer Kalibrierdianst

c Servite suisss d'dalonnage
Sarvizio svizzero di taratura

S Swiss Callbration Service

Accredited by Ihe Swiss Accredilation Senice [SAS) ' Acereditation Ne.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresmant for the recognition of calibration cartificates

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
o DC Voltage Measuremeni: 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.

s Connector angle: The angle of the connector is assessed measuring the angle mechanically
by a tool inserted. Uncartainty is nat required.

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

s 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 sensitivify: 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,

s AD Converter Values with inputs shorted: Values on the intermal AD converter
corresponding to zero input voltage

s [Input Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measurements.

s [nput Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

« Input resistance: Typical value for information: 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
AD - Comvertler Resolution nominal

High Range: 1LSB = G.AuY . full range =  -100...+300 mV
Low Range: 1LSB = B1nV , full range = -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sac; Measuring time: 3 seg
Calibration Factors X ¥ Zz
High Range 404,757 £ 0.1% (k=2) | 404,740 £ 0.1% (k=2) | 405181 £0.1% (k=2)
Low Range 398219 +0.7% (k=2) | 3.93480 £ 0.7% (k=2) | 3.96831 £0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system

800°%1°
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Appendix
1. DC Voltage Linearity
High Range Reading (pV) Differance (V) Error (%)
Channel X + Irupust 2000012 -1.56 -0.00
Channel X + Input 20000.71 o 0.00
Channel X - Input ~19997 67 1.63 -0.01
Channal ¥ + Inpurt 190904,3 1.84 0.00
Channel ¥ + Inpust 19998.92 -1.08 -0.01
Channel ¥ = Input -20000.26 0.78 0.00
Channel Z + Input 2000082 -1.04 -0.00
Channal Z + Input 19998.70 -1.10 -0
ChannelZ  -Input -20000.16 £.78 0.00
Low Range Reading (uV} Difference (uV) Error (%)
Channel X + Inpurt 2000.1 R a.m
Channal X + Inpurt 190.58 -0.52 -0.26
Channel X - Input -200.79 0.89 0.45
Channal Y + Input 1999.9 0.03 0,00
Channel ¥ + Input 199.45 -0.55 0.27
Channel ¥ = Input =200.31 -0.41 021
Channal Z + Input 2000.1 0.33 0.02
Channal Z + Input 189013 077 -0.38
Channel Z - Input -201.47 -1.37 065
2. Common mode sensitivity
DASY measurement parameters, Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mVy) Average Reading (uV) Average Reading (uV)
Channel X 200 14.25 12,86
=200 -12.68 -14.21
Channel Y 200 -10.04 -10.34
- 200 0.20 917
Channel Z 200 (.85 -1.40
=200 -0.34 0.31
3. Channel separation
DASY measurémant parameters: Auta Zero Time: 3 sec; Measurng time: 3 sec
Input Veoltage (mV) | Channel X (uV) | Channel ¥ (uV) Channel Z (V)
Channel X 200 - 255 069
Channael ¥ 200 2.41 - 2.73
Channel Z 200 2.54 0.73 -
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4, AD-Converter Values with inputs shorted
DASY measurement parameders: Auto Zero Time: 3 sec; Measuring lime: 3 sec

High Range (LSE) Low Range (LSB)
Channel X 15920 16517
Channel ¥ 18171 16732
Channel Z 16803 16474

5. Input Offzet Measurement
DASY measurement paramatars: Aute Zero Time: 3 sec; Measuring ime: 3 sec

Inpaut 10MCY

Average (WV) | min. Offset (uV) | max. Offset (uV) e T:;]w“
Channeal X 0.02 -2.35 .86 0.43
Channel ¥ -0.50 -1.48 «1.49 0.38
Channel Z 092 =2.21 0.14 0.44

6. Input Offset Current
Mominal Input circuitry offset cument on all channels: <2514

7. Input Resistance (Typical values for infarmation)

Zaroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200

B. Low Battery Alarm Voltage (Typical values for informatian)

Typlcal values Alarm Level (VDC)
Supply {+ Viee) +7.9
Supply {- Ve -7.6

8, Power Consumption (Typical values for information)

Typical values Swltched off (mA) | Stand by (mA) | Transmitting [ma)
Supply (+ Vo) +0.01 +6 +14
Supply (- Yeoc) =0.01 e ] -4

Cartificate Mo: DAE4-871_Novw1D Page Sof §



