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GENERAL TERMS

The test report is invalid if not marked with “exclusive stamp for the data report” or the stamp of

the TA.

2. Any copy of the test report is invalid if not re-marked with the “exclusive stamp for the test report”

or the stamp of TA.

3. The test report is invalid if not marked with the stamps or the signatures of the persons

responsible for performing, revising and approving the test report.
4. The test report is invalid if there is any evidence of erasure and/or falsification.

5. Ifthere is any dissidence for the test report, please file objection to the test center with in 15 days

from the date of receiving the test report.
6. Normally, entrust test is only responsible for the samples that have undergone the test.

7. This test report cannot be used partially or in full for publicity and/or promotional purposes with

out previous written permissions of TA.

Address: Room4,No.399,Cailun Rd,Zhangjiang Hi-Tech Park, Pudong Shanghai,China
Post code: 201203

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

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

E-mail: service@ta-shanghai.com
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GENERAL SUMMARY

Product HSDPA USB Stick Model E166

Client HUAWEI Technologies Co., Ltd. Type of test Entrusted
Manufacturer HUAWEI Technologies Co., Ltd. Arrival Date of sample April. 1%, 2008
Place of sampling (Blank) Carrier of the samples Ting Zhang
Quantity of the samples One Date of product (Blank)

Base of the samples (Blank) Items of test SAR

Series number DC2AA10831800117

Standard(s)

EN 50360—-2001: Product standard for the measurement of Specific Absorption Rate related to
human exposure to electromagnetic fields from mobile phones.

EN 50361-2001: Basic standard for the measurement of Specific Absorption Rate related to
human exposure to electromagnetic fields from mobile phones.

ANSI C95.1-1999: IEEE Standard for Safety Levels with Respect to Human Exposure to
Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz

IEEE 1528-2003: Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Body Due to Wireless Communications Devices:
Experimental Techniques.

OET Bulletin 65 supplement C, published June 2001 including DA 02-1438, published
June 2002: Additional Information for Evaluating Compliance of Mobile and Portable Devices
with FCC Limits. Transition Period for the Phantom Requirements of Supplement C to OET
Bulletin 65.

IEC 62209-2 (Draft): Human exposure to radio frequency fields from hand-held and
body-mounted wireless communication devices — Human models, instrumentation, and
procedures —Part 2: Procedure to determine the Specific Absorption Rate (SAR)in the head
and body for 30MHz to 6GHz Handheld and Body-Mounted Devices used in close proximity to
the body.

Vodafone SAR_Data_cards_V1.1: Global Test Specification for Terminals for Performance
Measurements —Performance TST- Specific Absorption Rate (SAR) for Data Cards and

External Antennas.

Conclusion

Localized Specific Absorption Rate (SAR) of this portable wireless e has been

measured in all cases requested by the relevant standards cited in CI se&.ﬁbf,ﬁ "IS}ES
o 1 \:—1‘ J A +
r@%}é&h‘t \standa‘rds{dﬁe
v
‘J??i_"- -;{.(Lﬁ

g Yo~

Maximum localized SAR is below exposure limits specified in th
Clause 6.1 of this test report.
General Judgment: Pass
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1. COMPETENCE AND WARRANTIES

TA Technology (Shanghai) Co., Ltd. is a test laboratory competent to carry out the tests
described in this 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.

2. GENERAL CONDITIONS

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 document is only valid if complete; no partial
reproduction can be made without written approval of TA Technology (Shanghai) Co., Ltd.

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.
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3. DESCRIPTION OF EUT
3.1. Addressing Information Related to EUT
Table 1: Applicant (The Client)
Name or Company HUAWEI Technologies Co., Ltd.
Address/Post Bantian, Longgang District
City Shenzhen
Postal Code 518129
Country P.R. China
Telephone 0755-28780808
Fax 0755-28780808
Table 2: Manufacturer
Name or Company HUAWEI Technologies Co., Ltd.
Address/Post Bantian, Longgang District
City Shenzhen
Postal Code 518129
Country P.R. China
Telephone 0755-28780808
Fax 0755-28780808
3.2. Constituents of EUT
Table 3: Constituents of Samples
Description Model Serial Number Manufacturer
HSDPA USB Stick E166 DC2AA10831800117 | HUAWEI Technologies Co., Ltd.

Note: The EUT appearances see ANNEX I.

3.3. Operating Conditions

GSM850

GSM1900

WCDMA Band Il

WCDMA Band V

TX frequency range

824.2~848.8MHz

1850.2 ~1909.8 MHz

1852.4 ~1907.6 MHz

826.4 ~846.6 MHz

RX frequency range

869.2 ~893.8 MHz

1930.2 ~1989.8 MHz

1932.4 ~1987.6 MHz

871.4 ~891.6 MHz

Standard output

power 33dBm (2W) 30dBm (1W) 24dBm (0.25W) 24dBm (0.25W)
Tested with power Tested with power
Power level P P Al up bit Al up bit
level 5 level 0
Modulation GPRS:GMSK QPSK
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3.4. General Description

Equipment Under Test (EUT) is a HSDPA USB Stick. SAR is tested for the EUT respectively for
WCDMA Band V, WCDMA Band Il, GSM 850 and GSM 1900. Also SAR is tested for HSDPA in
the worst cases of WCDMA Band V and WCDMA Band I, The EUT has GPRS and EGPRS
function of class 12.

Since the EUT only has the data transfer function, but does not have the speech transfer function,
the tests in the band of GSM 850 and GSM1900 are performed in the mode of GPRS and
EGPRS.

The measurements were performed in combination with two different host products [BenQ Joy
book S72and BenQ Joybook R55V (118)]. BenQ Joy book S72 laptop has horizontal USB slots,
BenQ Joybook R55V (118) laptop has vertical USB slot.

The sample under test was selected by the Client.

Components list please refer to documents of the manufacturer.
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4. OPERATIONAL CONDITIONS DURING TEST

4.1. WCDMA Test Configuration

As the SAR body tests for WCDMA Band V and WCDMA Band Il, we established the radio link
through call processing. The maximum output power were verified on high, middle and low
channels for each test band according to 3GPP TS 34.121 with the following configuration:

1) 12.2kbps RMC, 64,144,384 kbps RMC with TPC set to all "all ‘1’s”
2) Test loop Mode 1

For the output power, the configurations for the DPCCH and DPDCH, are as followed (EUT do
not support the DPDCH..;))

Channel Bit Channel Spreading Spreading
Symbol Bits/Slot
Rate(kbps) Factor Code Number
Rate(ksps)

DPCCH 15 15 256 0 10
15 15 256 64 10
30 30 128 32 20
60 60 64 16 40
DPDCH; 120 120 32 8 80
240 240 16 4 160
480 480 8 2 320
960 960 4 1 640

SAR is tested with 12.2kps RMC and not required for other spreading codes (64,144, and 384
kbps RMC) and multiple DPDCH,, because the maximum output power for each of these other
configurations<0.25dB higher than 12.2kbps RMC and the multiple DPDCH, is not applicable for

the EUT.

4.2. HSDPA Test Configuration

As stated by the manufacture, the UE is full compliant with 3GPP standards defining required
UMTS spreading factors.
1) The DPCCH spreading factors is 256 per 3GPP TS 25.213 section 4.3.1.2.1
2) The DPDCH spreading factors is dependent on number of DPDCH channels and data rage.
For a single channel the spreading factors can range from 4 to 256. For more than one
DPDCH channel the spreading factors is 4. Further details are defined by 3GPP in TS
25.213 section 4.3.1.2.1.
3) HS-DPCCH spreading factors is 256. Further details can be found in 3GPP TS 25.213
section 4.3.1.2.1.
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When voice transmission and head exposure conditions are applicable to a WCDMA/HSDPA
data device, head exposure is measured according to the “ Head SAR Measurements”
procedures in the * WCDMA handsets” section of the 3 GPP Release 6 and —on Release 5. SAR
for body exposure configurations is measured according to the” Body SAR Measurements”
procedures of that section. In addition, body SAR is also measured for HSDPA when the
maximum average output of each RF channel with HSDPA active is at least 1/4 dB higher than
that measured without HSDPA using 12.2kbps RMC or the maximum SAR 12.2kbps RMC is
above 75% of the SAR limit. Body SAR for HSDPA is measured using an FRC with H-Set 1 in
Sub-test 1 and a 12.2kbps RMC configured in Test Loop Mode 1.

HSDPA should be configured according to the UE category of a test device. The number of
HS-DSCH/HS-PDSCHs, HARQ processes, minimum inter-TTI interval, transport block sizes and
RV coding sequence are defined by the H-set f. To maintain a consistent test configuration and
stable transmission condition, QPSK is used in the H-set for SAR testing. HS-DPCCH should be
configured with a CQI feedback cycle of 4 ms with a CQI repetition factor of 2 to maintain a
constant rate of active CQl slots. DPCCH and DPDCH gain factors( B8 c, B d), and HS-DPCCH
power offset parameters (AACK, ANACK, ACQI)should be set according to values indicated in
the Table below. The CQI value is determined by the UE category, transport block size, number
of HS-PDSCHs and modulation used in the H-set.

Sub-Test 1 Setup for Release 5 HSDPA

Sub-set Bo Bg ( [; F") Bo/Bg B e CM (dB) @
1 2/15 15/15 64 2/15 4/15 0.0
2 12/15®) 15/15®) 64 12/15®) 24/15 1.0
3 15/15 8/15 64 15/8 30/15 15
4 15/15 4/15 64 15/4 30/15 15

Note1: AACK, ANACK and ACQI=8 &) Ans= Bns/Bc=30/15 & Bns=30/15"B,

Note2:CM=1 forB./Byg=12/15, Bns/B=24/15

Note 3:For subtest 2 theB4 ratio of 12/15 for the TFC during the measurement period(TF1,TF0)
is achieved by setting the signaled gain factor for the reference TFC (TFC1,TF1) top.=11/15
andf4=15/15.
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4.3. GSM Test Configuration

For the SAR body tests for GSM 850 and GSM 1900, a communication link is set up with a
System Simulator (SS) by air link. The EUT is commanded to operate at maximum transmitting
power.

Since the EUT only has the data transfer function, but does not have the speech transfer
function.

The tests in the band of GSM 850 and GSM 1900 are only performed in the mode of GPRS. And
since the GPRS class is 12 for this EUT, it has at most 4 timeslots in uplink. According to
specification 3GPP TS 51.010, the maximum power of the GSM can do the power reduction for
the multi-slot. The allowed power reduction in the multi-slot configuration is as following:

Number of timeslots in uplink Permissible nominal reduction of
assignment maximum output power,(dB)
1 0
2 0to 3,0
3 1,8t04,8
4 3,0t06,0

For this EUT, the tests for GSM 850 GPRS and GSM 1900 GPRS band will be performed under
the following 4 setups at one same test position:

1
2
3
4

Using 1 timeslot in uplink with the power of 33 dBm for GSM 850 and 30 dBm for GSM1900
Using 2 timeslots in uplink with the power reduced 2dB
Using 3 timeslots in uplink with the power reduced 4dB
Using 4 timeslots in uplink with the power reduced 6dB

~_— ~— ~— —

After drawn the worst case, the tests will be continued to perform with the same EUT setup for
the whole tests for GSM 850 GPRS and GSM 1900 GPRS.

And according to the "3 dB rule" OET Bulletin 65 supplement C, published June 2001 including
DA 02-1438, published June 2002: " If the SAR measured at the middle channel for each test
configuration (left, right, Cheek/Touch, Tile/Ear, extended and retracted) is at least 3.0 dB
lower than the SAR limit, testing at the high and low channels is optional for such test
configuration(s)".

Then The Absolute Radio Frequency Channel Number (ARFCN) is firstly allocated to 4182, 9400,
190 and 661 respectively in the case of WCDMA Band V (HSDPA), WCDMA Band Il (HSDPA),
GSM 850 and GSM 1900.
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4.4. Position of module in Portable devices

For each channel, the EUT is tested at the following 4 test positions:

Test Position 1: The EUT is connected to the portable computer with horizontal USB slot. The
back side of the EUT is towards the bottom of the flat phantom. (ANNEX | Picture 6-a)

Test Position 2: The EUT is connected to the portable computer with horizontal USB slot. The
top side of the EUT is towards the bottom of the flat phantom. (ANNEX | Picture 6-b)

Test Position 3: The EUT is connected to the portable computer with vertical USB slot. The
right side of the EUT is towards the bottom of the flat phantom. (ANNEX | Picture 6-c)

Test Position 4: The EUT is connected to the portable computer with vertical USB slot. The
top side of the EUT is towards the bottom of the flat phantom. (ANNEX | Picture 6-d)



TA Technology (Shanghai) Co., Ltd.

Test Report
No. RZA2008-0449FCC Page 130f 128

4.5. Picture of host product

During the test, The BENQ laptop and Acer laptop are used as an assistant to help to setup
communication. (See Picture 1)

Picture 1-a: BenQ Joy book S72 Close Picture 1-b:  BenQ Joy book S72 Open

Picture 1-e: BenQ Joy book S72 with horizontal Picture 1-f: BenQ Joybook R55V(118) with
USB slot Vertical USB slot
Picture 1: Computer as a test assistant
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5. SAR MEASUREMENTS SYSTEM CONFIGURATION
5.1. SAR Measurement Set-up

These measurements were performed with the automated near-field scanning system DASY4
from Schmid & Partner Engineering AG (SPEAG). The system is based on a high precision robot
(working range greater than 0.9m) which positions the probes with a positional repeatability of
better than + 0.02mm. Special E- and H-field probes have been developed for measurements
close to material discontinuity, the sensors of which are directly loaded with a Schottky diode and
connected via highly resistive lines (length =300mm) to the data acquisition unit.

A cell controller system contains the power supply, robot controller, teaches pendant (Joystick)
and remote control, is used to drive the robot motors. The PC consists of the Micron Pentium Il
800 MHz computer with Windows 2000 system and SAR Measurement Software DASY4, A/D
interface card, monitor, mouse, and keyboard. The Stdubli Robot is connected to the cell
controller to allow software manipulation of the robot. A data acquisition electronic (DAE) circuit
performs the signal amplification, signal multiplexing, AD-conversion, offset measurements,
mechanical surface detection, collision detection, etc. is connected to the Electro-optical coupler
(EOC). The EOC performs the conversion from the optical into digital electric signal of the DAE
and transfers data to the PC plug-in card.

PC
Seria | !
Cable
DSP
Fwanote Teach
= carra ol L
WAy —
Liusenp i Ll }
| | 1 C e et bor |
ol o | Box |
| | C wertroller | .
L
- -

Figure1. SAR Lab Test Measurement Set-up

The DAE3 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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5.2. Dasy4 E-field Probe System

The SAR measurements were conducted with the dosimetric probe ET3DV6 (manufactured by
SPEAG), designed in the classical triangular configuration and optimized for dosimetric
evaluation. The probe has been calibrated according to the standard procedure with an accuracy
of better than £ 10%. The spherical isotropy was evaluated and found to be better than + 0.25dB.

ET3DV6 Probe Specification

Construction Symmetrical design with triangular core
Built-in optical fiber for surface detection
System (ET3DV6 only) Built-in shielding
against static charges PEEK enclosure
material (resistant to organic solvents,
e.q., glycol)

Calibration In air from 10 MHz to 2.5 GHz
In brain and muscle simulating tissue at
frequencies of 900MHz, 1750 MHz,
1950MHz and 2450 MHz.
(accuracy+8%)
Calibration for other liquids and
frequencies upon request

Frequency | 0 MHz to > 6 GHz; Linearity: £0.2 dB
(30 MHz to 3 GHz)

Directivity 10.2 dB in brain tissue
(rotation around probe axis)
10.4 dB in brain tissue
(rotation around probe axis)
Dynamic Range  5u W/g to > 100mW(/g; Linearity: £0.2dB
Surface Detection  +0.2 mm repeatability in air and clear
liquids over diffuse reflecting surface
(ET3DV6 only)
Dimensions Overall length: 330mm
Tip length: 16mm
Body diameter: 12mm
Tip diarneter: 6.8mm
Distance from probe tip to dipole
centers: 2.7mm
Application General dosimetry up to 3GHz
Compliance tests of mobile phones
Fast automatic scanning in arbitrary
phantoms

Figure3. ET3DV6 E-field probe
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5.3. E-field Probe Calibration

Each probe is calibrated according to a dosimetric assessment procedure with accuracy better
than = 10%. The spherical isotropy was evaluated and found to be better than + 0.25dB. The
sensitivity parameters (NormX, NormY, NormZ), the diode compression parameter (DCP) and the
conversion factor (ConvF) of the probe are tested.

The free space E-field from amplified probe outputs is determined in a test chamber. This is
performed in a TEM cell for frequencies bellow 1 GHz, and in a wave guide above 1 GHz for free
space. For the free space calibration, the probe is placed in the volumetric center of the cavity
and at the proper orientation with the field. The probe is then rotated 360 degrees.
E-field temperature correlation calibration is performed in a flat phantom filled with the
appropriate simulated brain tissue. The measured free space E-field in the medium correlates to
temperature rise in a dielectric medium. For temperature correlation calibration a RF transparent
thermistor-based temperature probe is used in conjunction with the E-field probe.

SAR = Cﬂ

At

Where: At = Exposure time (30 seconds),
C = Heat capacity of tissue (brain or muscle),
AT = Temperature increase due to RF exposure.

Or
2
sar< 1EF O
0
Where:

o = Simulated tissue conductivity,
p = Tissue density (kg/m3).

5.4. Other Test Equipment

5.4.1 Device Holder for Transmitters

In combination with the Generic Twin Phantom
V3.0, the Mounting Device (POM) enables the
rotation of the mounted transmitter in spherical
coordinates whereby the rotation points is the
ear opening. The devices can be easily,
accurately, and repeat ably positioned
according to the FCC and CENELEC
specifications. The device holder can be locked
at different phantom locations (left head, right Figure 4.Device Holder
head, flat phantom).
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5.4.2 Phantom

The Generic Twin Phantom is constructed of a fiberglass shell integrated in a wooden table. The
shape of the shell is based on data from an anatomical study designed to determine the
maximum exposure in at least 90% of all users. It enables the dosimetric evaluation of left and
right hand phone usage as well as body mounted usage at the flat phantom region. A cover
prevents the evaporation of the liquid. 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.

Shell Thickness  2+0.1 mm

Filling Volume Approx. 20 liters

Dimensions 810 x 1000 x 500 mm (H x L x W)
Aailable Special

Figure5.Generic Twin Phantom
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5.5. Equivalent Tissues

The liquid used for the frequency range of 800-2000 MHz consisted of water, sugar, salt, Glycol
and Cellulose. The liquid has previously been proven to be suited for worst-case. The Table 4
and Table 5 show the detail solution. It's satisfying the latest tissue dielectric parameters
requirements proposed by the IEEE 1528.

Table 4: Composition of the Body Tissue Equivalent Matter

MIXTURE% FREQUENCY 835 MHz
Water 52.5
Sugar 45
Salt 1.4
Preventol 0.1
Cellulose 1.0
Dlele:::;:elt’::::fters f=835MHz €=55.2 0=0.97

Table 5: Composition of the Body Tissue Equivalent Matter

MIXTURE% FREQUENCY 1900MHz
Water 69.91
Glycol 29.96
Salt 0.13

Dielectric Parameters

f=1900MHz €=53.3 0=1.52
Target Value

5.6. System Specifications

5.6.1Robotic System Specifications

Specifications
Positioner: Staubli Unimation Corp. Robot Model: RX90L
Repeatability: £0.02 mm
No. of Axis: 6

Data Acquisition Electronic (DAE) System
Cell Controller
Processor: Pentium IlI
Clock Speed: 800 MHz
Operating System: Windows 2000
Data Converter
Features:Signal Amplifier, multiplexer, A/D converter, and control logic
Software: DASY4 software
Connecting Lines: Optical downlink for data and status info. Optical uplink for commands
and clock.
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6. CHARACTERISTICS OF THE TEST

6.1. Applicable Limit Regulations

EN 50360-2001: Product standard for the measurement of Specific Absorption Rate related to
human exposure to electromagnetic fields from mobile phones.

It specifies the maximum exposure limit of 2.0 W/kg as averaged over any 10 gram of tissue for
portable devices being used within 20 cm of the user in the uncontrolled environment.

ANSI C95.1-1999: IEEE Standard for Safety Levels with Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 3 kHz to 300 GHz.

It specifies the maximum exposure limit of 1.6 W/kg as averaged over any 1 gram of tissue for
portable devices being used within 20 cm of the user in the uncontrolled environment.

6.2. Applicable Measurement Standards

EN 50361-2001: Basic standard for the measurement of Specific Absorption Rate related to
human exposure to electromagnetic fields from mobile phones.

It specifies the measurement method for demonstration of compliance with the SAR limits for
such equipments.

IEEE 1528-2003: Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Body Due to Wireless Communications Devices:
Experimental Techniques.

OET Bulletin 65 supplement C, published June 2001 including DA 02-1438, published June
2002: Additional Information for Evaluating Compliance of Mobile and Portable Devices with FCC
Limits. Transition Period for the Phantom Requirements of Supplement C to OET Bulletin 65.

IEC 62209-1: Human exposure to radio frequency fields from hand-held and body-mounted
wireless communication devices — Human models, instrumentation, and procedures —Part 1:
Procedure to determine the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)

Vodafone SAR_Data_cards_V1.1: Global Test Specification for Terminals for Performance
Measurements —Performance TST- Specific Absorption Rate (SAR) for Data Cards and External
Antennas.
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7. LABORATORY ENVIRONMENT

Table 6: The Ambient Conditions during Test

Temperature Min. = 20C, Max. =25 °C
Relative humidity Min. = 30%, Max. = 70%
Ground system resistance <05 Q

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

8. CONDUCTED OUTPUT POWER MEASUREMENT

8.1. Summary

During the process of testing, the EUT was controlled via Digital Radio Communication tester to
ensure the maximum power transmission and proper modulation. This result contains conducted
output power and ERP for the EUT. In all cases, the measured peak output power should be
greater and within 5% than EMI measurement.

8.2. Power Drift

To control the output power stability during the SAR test, DASY4 system calculates the power
drift by measuring the E-field at the same location at the beginning and at the end of the
measurement for each test position. These drift values can be found in Table 10 to Table 17
labeled as: (Power Drift [dB]). This ensures that the power drift during one measurement is within
0.21dB.

8.3. Conducted Power

8.3.1 Measurement Methods

The EUT was set up for the maximum output power. The channel power was measured .The
measurements were done at 3 channels both before and after SAR tests for each test band.
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8.3.2 Measurement result

Table 7: Conducted Power Measurement Results

Conducted Power
Channel Low | Channel Middle | Channel High

WCDMA Band v | Before Test (dBm) 21.56 21.66 21.48
(12.2kbps RMC) | Agter Test (dBm) 21.41 21.59 21.42
WCDMA Band Il | Before Test (dBm) 21.76 21.91 21.61
(12.2kbps RMC) | Agter Test (dBm) 21.78 21.95 21.64
WCDMA Band v | Before Test (dBm) 21.52 21.64 21.42
(64kbps RMC) | After Test (dBm) 21.54 21.62 21.47
WCDMA Band Il | Before Test (dBm) 21.79 21.93 21.63
(64kbps RMC) |  After Test (dBm) 21.75 21.97 21.67
WCDMA Band v | Before Test (dBm) 21.53 21.66 21.48
(144kbps RMC) | After Test (dBm) 21.53 21.55 21.49
WCDMA Band Il | Before Test (dBm) 21.62 21.94 21.64
(144kbps RMC) | Agter Test (dBm) 21.79 21.93 21.69
WCDMA Band v | Before Test (dBm) 21.51 21.54 21.48
(384kbps RMC) | After Test (dBm) 21.48 21.54 21.49
WCDMA Band Il | Before Test (dBm) 21.73 21.96 21.57
(384kbps RMC) | After Test (dBm) 21.77 21.93 21.66
WCDMA Band v | Before Test (dBm) 21.45 21.57 21.42
+ HSDPA After Test (dBm) 21.42 21.55 21.47
WCDMA Band Il + | Before Test (dBm) 21.75 21.92 21.57
HSDPA After Test (dBm) 21.73 21.94 21.65
Before Test (dBm) 32.42 32.43 32.37

GSM 850+GPRS
After Test (dBm) 32.39 32.41 32.32
Before Test (dBm) 29.63 29.34 29.71

GSM 1900+GPRS
After Test (dBm) 29.59 29.25 29.72
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9. TEST RESULTS

9.1.

Dielectric Performance

Table 8: Dielectric Performance of Body Tissue Simulating Liquid

Measurement is made at temperature 22.5 °C and relative humidity 51%.

Frequency Target value Measurement Difference
835 Permittivity &, 55.20 54.68 -0.94 %
(Body) Conductivity o 0.97 0.99 2.06 %
1900 Permittivity &, 53.30 52.06 -2.32 %
(Body) Conductivity o 1.52 1.52 0.00 %

9.2. System Validation

Table 9: System Validation

Measurement is made at temperature 23.2 °C, relative humidity 50%, and input power 250 mW.

Liquid temperature during the test: 22.3°C

Frequency Permittivity € Conductivity o (S/m)
Liquid
835MHz 42.36 0.92
parameters
1900MHz 39.68 1.43
Target value Measurement Difference
W/k value (W/k ercentage
Frequency (W/kg) (W/kg) P g
Verification 109 19 109 19 109 19
results Average | Average | Average | Average | Average | Average
835MHz 1.56 2.43 1.53 2.34 -1.92% -3.70%
1900MHz 4.94 9.35 4.93 9.36 -0.20% -0.11%

Note:

a. Target Values used derive from the SPEAG calibration certificate and 250 mW is used as feeding power to the
validation dipole (SPEAG using).
b. The graph results see ANNEX D.
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9.3. Summary of Measurement Results

9.3.1.

GPRS/EGPRS/GSM 850

Table 10: SAR Values (GPRS/EGPRS/GSM 850)

Liquid Temperature: 22.4°C

10g 19 Power
Limit of SAR (W/kg) Average Average Drift (dB)
2.0 1.6 t+ 0.2 Graph
M t Result Results
Test Case Of Body eastrement Resu
(W/kg) Power
Different Different 10g 19 Drift(dB)
- . Channel
Test Position Timeslots Average Average
BenQ Joy book S72
4 timeslots Middle 0.238 0.368 -0.016 Figure 7
3 timeslots Middle 0.308 0.484 -0.192 Figure 9
Test Position 1
2 timeslots Middle 0.369 0.582 0.109 Figure 11
1 timeslot Middle 0.283 0.448 -0.024 Figure 13
Test Position 2 2 timeslots Middle 0.043 0.120 0.092 Figure 15
BenQ Joy book R55V
Test Position 3 2 timeslots Middle 0.253 0.354 -0.064 Figure 17
Test Position 4 2 timeslots Middle 0.067 0.206 -0.083 Figure 19
Worst case position of Test Position with EGPRS
Test Position 1 2 timeslots Middle 0.079 0.125 0.060 Figure 21

Remark: The value with blue color is the maximum SAR Value of each test band.

Note: The SAR test shall be performed at the high, middle and low frequency channels of each
operating mode. If the SAR measured at mid-band channel for each test configuration is at
least 3.0 dB lower than the SAR Ilimit (< 0.8 W/kg), testing at the high and low channels is

optional.
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Table 11: SAR Values (enhanced energy coupling at increased separation distances)

50% of 125% of
. . Measurement initial initial
Different Distance of EUT res i
Test Position to Phantom Channel Result position position
(W/kg) SAR SAR
(W/kg) (W/kg)
BenQ Joy book S72
initial position Middle 0.643
5mm Middle 0.557
Test Position 1 0.321 0.803
10mm Middle 0.330
15mm Middle 0.216
BenQ Joy book R55V
initial position Middle 0.378
5mm Middle 0.331
Test Position 3 0.189 0.473
10mm Middle 0.225
15mm Middle 0.146

Note: 1. when the device position with the highest point SAR is > 25% of that measured at the initial

position, a complete 1-g SAR evaluation is required for this configuration.

2. A single point SAR is measured for each of these device positions until the SAR is less than

50% of that measured at the initial position.
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9.3.2. GPRS/EGPRS/GSM1900

Table 12: SAR Values (GPRS/EGPRS/GSM 1900)

Liquid Temperature: 22.4°C

10g 19 Power
Limit of SAR (W/kg) Average | Average | Drift (dB)
2.0 1.6 + 0.2 Graph
M t Result Results
Test Case Of Body easurement Resu
(W/kg) Power
Different Different 10g 1g Drift(dB)
i . Channel
Test Position Timeslots Average | Average
BenQ Joy book S72
4 timeslots Middle 0.320 0.661 0.038 Figure 23
3 timeslots Middle 0.383 0.768 -0.096 Figure 25
Test Position 1
2 timeslots Middle 0.413 0.770 -0.083 Figure 27
1 timeslot Middle 0.270 0.488 0.050 Figure 29
Test Position 2 2 timeslots Middle 0.118 0.295 -0.195 Figure 31
BenQ Joy book R55V
Test Position 3 2 timeslots Middle 0.198 0.354 -0.067 Figure 33
Test Position 4 2 timeslots Middle 0.108 0.257 -0.163 Figure 35
worst case position of Test Position with EGPRS
Test Position 1 2 timeslots Middle 0.252 0.455 -0.102 Figure 37

Remark: The value with blue color is the maximum SAR Value of each test band.

Note: The SAR test shall be performed at the high, middle and low frequency channels of each
operating mode. If the SAR measured at mid-band channel for each test configuration is at
least 3.0 dB lower than the SAR Ilimit (< 0.8 W/kg), testing at the high and low channels is

optional.
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Table 13: SAR Values (enhanced energy coupling at increased separation distances)

50% of 125% of
. . Measurement initial initial
Different Distance of EUT . (e
Test Position to Phantom Channel Result position position
(Wikg) SAR SAR
(W/kg) (W/kg)
BenQ Joy book S72
initial position Middle 0.862
Test Position 1 0.431 1.078
5mm Middle 0.428
BenQ Joy book R55V
initial position Middle 0.387
5mm Middle 0.334
Test Position 3 0.194 0.484
10mm Middle 0.210
15mm Middle 0.108

Note: 1. when the device position with the highest point SAR is > 25% of that measured at the initial
position, a complete 1-g SAR evaluation is required for this configuration.

2. A single point SAR is measured for each of these device positions until the SAR is less than

50% of that measured at the initial position.
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9.3.3. HSDPA /WCDMA Band I

Table 14: SAR Values (HSDPA /WCDMA Band lIl)

Liquid Temperature: 22.4°C

10g 19 Power
Limit of SAR (W/kg) Average Average Drift (dB)
2.0 1.6 + 0.2 Graph

Results

Test Case Of Body Measurement Result (W/kg)

Power
Different 10 1 ;
! i Channel g 9 Drift(dB)
Test Position Average Average
BenQ Joy book S72
High 0.574 1.050 0.112 Figure 39
Test Position 1 Middle 0.637 1.140 -0.097 Figure 41
Low 0.533 0.960 -0.022 Figure 43
Test Position 2 Middle 0.215 0.519 -0.192 Figure 45
BenQ Joy book R55V
Test Position 3 Middle 0.403 0.731 -0.129 Figure 47
Test Position 4 Middle 0.213 0.523 -0.089 Figure 49
worst case position of Test Position with HSDPA

High 0.513 0.943 -0.192 Figure 51
Test Position 1 Middle 0.617 1.100 -0.027 Figure 53
Low 0.487 0.874 -0.034 Figure 55

Remark: The value with blue color is the maximum SAR Value of each test band.

Note: The SAR test shall be performed at the high, middle and low frequency channels of each
operating mode. If the SAR measured at mid-band channel for each test configuration is at
least 3.0 dB lower than the SAR Ilimit (< 0.8 W/kg), testing at the high and low channels is

optional.
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Table 15: SAR Values (enhanced energy coupling at increased separation distances)

50% of 125% of
. . Measurement initial initial
Different Distance of EUT ‘e L
Test Position to Phantom Channel Result position position
(Wikg) SAR SAR
(W/kg) (W/kg)
BenQ Joy book S72
initial position Middle 1.250
Test Position 1 0.625 1.563
5mm Middle 0.435
BenQ Joy book R55V
initial position 0.821 0.821
Test Position 3 5mm 0.703 0.703 0.411 1.026
10mm 0.409 0.409

Note: 1. when the device position with the highest point SAR is > 25% of that measured at the initial
position, a complete 1-g SAR evaluation is required for this configuration.
2. A single point SAR is measured for each of these device positions until the SAR is less than

50% of that measured at the initial position.
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9.3.4. HSDPA /WCDMA Band V

Table 16: SAR Values (HSDPA /WCDMA Band V)

Liquid Temperature: 22.4°C

10g 19 Power
Limit of SAR (W/kg) Average Average Drift (dB)
2.0 1.6 + 0.2 Graph
Results
Test Case Of Body Measurement Result (W/kg)
Power
Diff t 10 1 i
i ere.n. Channel g g Drift(dB)
Test Position Average Average
BenQ Joy book S72
Test Position 1 Middle 0.292 0.461 0.122 Figure 57
Test Position 2 Middle 0.044 0.135 -0.189 Figure 59
BenQ Joy book R55V
Test Position 3 Middle 0.174 0.245 -0.053 Figure 61
Test Position 4 Middle 0.047 0.146 0.032 Figure 63
worst case position of Test Position with HSDPA
Test Position 1 Middle 0.214 0.346 -0.069 Figure 65

Remark: The value with blue color is the maximum SAR Value of each test band.

Note: The SAR test shall be performed at the high, middle and low frequency channels of each
operating mode. If the SAR measured at mid-band channel for each test configuration is at
least 3.0 dB lower than the SAR Ilimit (< 0.8 W/kg), testing at the high and low channels is

optional.
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Table 17: SAR Values (enhanced energy coupling at increased separation distances)

50% of 125% of
. . Measurement initial initial
Different Distance of EUT . (e
Test Position to Phantom Channel Result position position
(W/kg) SAR SAR
(W/kg) (Wikg)
BenQ Joy book S72
initial position Middle 0.500
5 Middl 0.411
Test Position 1 oo gae 0.250 0.625
10mm Middle 0.279
15mm Middle 0.157
BenQ Joy book R55V
initial position Middle 0.264
5 Middl 0.231
Test Position 3 oo aoe 0.132 0.330
10mm Middle 0.158
15mm Middle 0.112

Note: 1. when the device position with the highest point SAR is > 25% of that measured at the initial
position, a complete 1-g SAR evaluation is required for this configuration.
2. A single point SAR is measured for each of these device positions until the SAR is less than
50% of that measured at the initial position.

9.4. Conclusion

Localized Specific Absorption Rate (SAR) of this portable wireless device has been measured in
all cases requested by the relevant standards cited in Clause 6.2 of this report. Maximum
localized SAR is below exposure limits specified in the relevant standards cited in Clause 6.1 of
this test report.
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10. MEASUREMENT UNCERTAINTY

No. a Type c d e=f(d. k) f h=cxf/ e k
Uncertainty C ¢ Tol. Prob. DI (1q) 1 (£ %)
ncertainty Componen iv. c u(z v
Yy p (%) Dist 119 g o 1
1 System repetivity A 0.5 N 1 1 0.5 9
Measurement system
2 Probe Calibration B 5 N 2 1 2.5 0
3 Axial isotropy B 4.7 R J3 (1-cp) 2 %
43
4 Hemisphere Isotropy B 94 R @ /CP 0
5 Boundary Effect B 0.4 R \/§ 1 0.23 0
6 Linearity B 4.7 R \/g 1 2.7 o
7 System Detection Limits B 1.0 R \/§ 1 0.6 o0
8 Readout Electronics B 1.0 1 1 1.0 o0
9 RF Ambient Conditions B 3.0 R ﬁ 1 1.73 o0
Probe Positioner Mechanical
10 B 0.4 R J3 1 0.2 %
Tolerance
Probe Positioning with respect to
11 J P B | 29 | R J3 1 17 ™
Phantom Shell
Extrapolation, interpolation and
12 Integration Algorithms for Max. B 3.9 R \/5 1 23 0
SAR Evaluation
Test Sample Related
13 Test Sample Positioning A 4.9 N 1 1 4.9 N-1
14 Device Holder Uncertainty A 6.1 N 1 1 6.1 N-1
Output Power Variation-SAR drift
15 B 5.0 R J3 1 2.9 %
measurement
Phantom and Tissue Parameters
Phantom Uncertainty(shape and
16 _ y(shap B | 10 | R J3 1 0.6 -
thickness tolerances)
Liquid Conductivity-deviation from
17 | y B | 50 | R J3 0.64 17 -
target values
Liquid Conductivity-measurement
18 . B 5.0 N 1 0.64 1.7 M
uncertainty
Liquid Permittivity-deviation from
19 | 9 Y B | 50 | R J3 0.6 17 -
target values
Liquid Permittivity- measurement
20 . B 5.0 N 1 0.6 1.7 M
uncertainty
Combined Standard Uncertainty RSS 11.25
Expanded Uncertainty
K=2 225
(95 % CONFIDENCE INTERVAL)
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11.MAIN TEST INSTRUMENTS

Table 18: List of Main Instruments

No. Name Type Serial Number Calibration Date P\::ifd
01 Network analyzer Agilent 8753E US37390326 September 15, 2007 One year
02 Dielectric Probe Kit Agilent 85070E US44020115 No Calibration Requested

03 Power meter Agilent E4417A GB41291714 March 14, 2008 One year
04 Power sensor Agilent 8481H MY41091316 March 14, 2008 One year
05 Signal Generator HP 8341B 2730A00804 September 15, 2007 One year
06 | Amplifier IXA-020 0401 No Calibration Requested

07 Validation Kit 835MHz SPEAG D835V2 443 December 9, 2007 One year
08 | Validation Kit 1900MHz | SPEAG D1900V2 5d018 April 23, 2007 One year
09 | BTS E5515C GB46490218 September 15, 2007 One year
10 E-field Probe ET3DV6 1531 January 29, 2008 One year
1 DAE DAE3 452 September 6, 2007 One year

12. TEST PERIOD

The test is performed from June 6™, 2008 to June 8", 2008.

13.TEST LOCATION

The test is performed at TA Technology (Shanghai) Co., Ltd.

**END OF REPORT BODY***
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ANNEX A: MEASUREMENT PROCESS

The evaluation was performed with the following procedure:

Step 1: Measurement of the SAR value at a fixed location above the ear point was measured and
was used as a reference value for assessing the power drop.

Step 2: The SAR distribution at the exposed side of the head was measured at a distance of 3.9 mm
from the inner surface of the shell. The area covered the entire dimension of the head and
the horizontal grid spacing was 20 mm x 20 mm. Based on this data, the area of the
maximum absorption was determined by spline interpolation.

Step 3: Around this point, a volume of 32 mm x 32 mm x 34 mm was assessed by measuring 7 x 7x 7
points. On this basis of this data set, the spatial peak SAR value was evaluated with the
following procedure:

a. The data at the surface were extrapolated, since the center of the dipoles is 2.7 mm away
from the tip of the probe and the distance between the surface and the lowest measuring
point is 1.2 mm. The extrapolation was based on a least square algorithm. A polynomial of
the fourth order was calculated through the points in z-axes. This polynomial was then used
to evaluate the points between the surface and the probe tip.

b. The maximum interpolated value was searched with a straightforward algorithm. Around this
maximum the SAR values averaged over the spatial volumes (1g or 10g) were computed
using the 3D-Spline interpolation algorithm. The 3D-spline is composed of three
one-dimensional splines with the "Not a knot"-condition (in x ~ y and z-directions). The
volume was integrated with the trapezoidal algorithm. One thousand points (10 x 10 x 10)
were interpolated to calculate the average.

c. All neighboring volumes were evaluated until no neighboring volume with a higher average
value was found.

Step 4: Re-measurement the SAR value at the same location as in Step 1. If the value changed by
more than 5%, the evaluation is repeated.

i Origin Y-axis
- ——
i s T e

| . 3
|| ,.
- ? il SR o
|
“b\.'. -
~ X-axis

Figure 6 SAR Measurement Points in Area Scan
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ANNEX B: TEST LAYOUT

Picture 2 Specific Absorption Rate Test Layout

Picture 3 Liquid depth in the Flat Phantom (835 MHz)



TA Technology (Shanghai) Co., Ltd.

Test Report
No. RZA2008-0449FCC Page 350f 128

Picture 4 Liquid depth in the Flat Phantom (1900 MHz)
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ANNEX C: GRAPH RESULTS

GSM 850 GPRS (4 timeslots in uplink) with BenQ Joy book S72 Test Position 1
Middle

Communication System: GSM 850+GPRS(4Up); Frequency: 836.6 MHz;Duty Cycle: 1:2

Medium parameters used: f = 837 MHz; o = 0.995 mho/m; €, = 54.7; p = 1000 kg/m3

Probe: ET3DV6 - SN1531; ConvF(6.52, 6.52, 6.52);

Electronics: DAE3 Sn452;

Test Position 1 Middle/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.401 mW(/g

Test Position 1 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 15.5 V/m; Power Drift = -0.016 dB

Peak SAR (extrapolated) = 0.531 W/kg

SAR(1 g) = 0.368 mWI/g; SAR(10 g) = 0.238 mW/g

Maximum value of SAR (measured) = 0.406 mW/g
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Figure 7 GSM 850 GPRS (4 timeslots in uplink) with BenQ Joy book S72 Test Position 1
Channel 190
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Figure 8 Z-Scan at power reference point [GSM 850 GPRS (4 timeslots in uplink) with BenQ

Joy book S72 Test Position 1 Channel 190]
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TA Technology (Shanghai) Co., Ltd.

Test Report
No. RZA2008-0449FCC Page 380f 128

GSM 850 GPRS (3 timeslots in uplink) with BenQ Joy book S72 Test Position 1
Middle

Communication System: GSM850 + GPRS(3Up); Frequency: 836.6 MHz;Duty Cycle: 1:2.67
Medium parameters used: f = 837 MHz; o = 0.995 mho/m; €, = 54.7; p = 1000 kg/m3

Probe: ET3DV6 - SN1531; ConvF(6.52, 6.52, 6.52);

Electronics: DAE3 Sn452;

Test Position 1 Middle/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.539 mW/g

Test Position 1 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 17.9 V/m; Power Drift = -0.192 dB

Peak SAR (extrapolated) = 0.717 W/kg

SAR(1 g) = 0.484 mWI/g; SAR(10 g) = 0.308 mW/g

Maximum value of SAR (measured) = 0.527 mW/g
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Figure 9 GSM 850 GPRS (3 timeslots in uplink) with BenQ Joy book S72 Test Position 1
Channel 190
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1g/10g Averaged SAR

SAR: Zoom Scan:Walie Along 2, =5, ¥=3
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Figure 10 Z-Scan at power reference point [GSM 850 GPRS (3 timeslots in uplink) with BenQ
Joy book S72 Test Position 1 Channel 190]
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TA Technology (Shanghai) Co., Ltd.

Test Report
No. RZA2008-0449FCC Page 400f 128

GSM 850 GPRS (2 timeslots in uplink) with BenQ Joy book S72 Test Position 1
Middle

Communication System: GSM850 + GPRS(2Up); Frequency: 836.6 MHz;Duty Cycle: 1:4

Medium parameters used: f = 837 MHz; o = 0.995 mho/m; €, = 54.7; p = 1000 kg/m3

Probe: ET3DV6 - SN1531; ConvF(6.52, 6.52, 6.52);

Electronics: DAE3 Sn452;

Test Position 1 Middle/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.636 mW/g

Test Position 1 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 19.9 V/m; Power Drift = 0.109 dB

Peak SAR (extrapolated) = 1.83 W/kg

SAR(1 g) = 0.582 mWI/g; SAR(10 g) = 0.369 mW/g

Maximum value of SAR (measured) = 0.643 mW/g
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Figure 11 GSM 850 GPRS (2 timeslots in uplink) with BenQ Joy book S72 Test Position 1
Channel 190
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SAR: Zoom Scan:Walie Along 2, =5, ¥=3
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Figure 12 Z-Scan at power reference point [GSM 850 GPRS (2 timeslots in uplink) with BenQ
Joy book S72 Test Position 1 Channel 190]
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TA Technology (Shanghai) Co., Ltd.

Test Report
No. RZA2008-0449FCC Page 420f 128

GSM 850 GPRS (1 timeslot in uplink) with BenQ Joy book S72 Test Position 1
Middle

Communication System: GSM850 + GPRS(1Up); Frequency: 836.6 MHz;Duty Cycle: 1:8

Medium parameters used: f = 837 MHz; o = 0.995 mho/m; €, = 54.7; p = 1000 kg/m3

Probe: ET3DV6 - SN1531; ConvF(6.52, 6.52, 6.52);

Electronics: DAE3 Sn452;

Test Position 1 Middle/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.469 mW(/g

Test Position 1 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 17.3 V/m; Power Drift = -0.024 dB

Peak SAR (extrapolated) = 0.666 W/kg

SAR(1 g) = 0.448 mWI/g; SAR(10 g) = 0.283 mW/g

Maximum value of SAR (measured) = 0.491 mW/g
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Figure 13 GSM 850 GPRS (1 timeslot in uplink) with BenQ Joy book S72 Test Position 1
Channel 190
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Figure 14 Z-Scan at power reference point [GSM 850 GPRS (1 timeslot in uplink) with BenQ

Joy book S72 Test Position 1 Channel 190]
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TA Technology (Shanghai) Co., Ltd.

Test Report
No. RZA2008-0449FCC Page 440f 128

GSM 850 GPRS (2 timeslots in uplink) with BenQ Joy book S72 Test Position 2
Middle

Communication System: GSM850 + GPRS(2Up); Frequency: 836.6 MHz;Duty Cycle: 1:4

Medium parameters used: f = 837 MHz; o = 0.995 mho/m; €, = 54.7; p = 1000 kg/m3

Probe: ET3DV6 - SN1531; ConvF(6.52, 6.52, 6.52);

Electronics: DAE3 Sn452;

Test Position 2 Middle/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.086 mW/g

Test Position 2 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 12.6 V/m; Power Drift = 0.092 dB

Peak SAR (extrapolated) = 0.351 W/kg

SAR(1 g) = 0.120 mWI/g; SAR(10 g) = 0.043 mW/g

Maximum value of SAR (measured) = 0.160 mW/g
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Figure 15 GSM 850 GPRS (2 timeslots in uplink) with BenQ Joy book S72 Test Position 2
Channel 190
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Figure 16 Z-Scan at power reference point [GSM 850 GPRS (2 timeslots in uplink) with BenQ
Joy book S72 Test Position 2 Channel 190]
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TA Technology (Shanghai) Co., Ltd.

Test Report
No. RZA2008-0449FCC Page 460f 128

GSM 850 GPRS (2 timeslots in uplink) with BenQ Joy book R55V Test Position 3
Middle

Communication System: GSM850 + GPRS(2Up); Frequency: 836.6 MHz;Duty Cycle: 1:4

Medium parameters used: f = 837 MHz; o = 0.995 mho/m; €, = 54.7; p = 1000 kg/m3

Probe: ET3DV6 - SN1531; ConvF(6.52, 6.52, 6.52);

Electronics: DAE3 Sn452;

Test Position 3 Middle /Area Scan (91x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.411 mW/g

Test Position 3 Middle /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 19.2 V/m; Power Drift = -0.064 dB

Peak SAR (extrapolated) = 0.475 W/kg

SAR(1 g) = 0.354 mW/g; SAR(10 g) = 0.253 mW/g

Maximum value of SAR (measured) = 0.378 mW/g

my¥fg

0.245

0.178

0111

0.045

Figure 17 GSM 850 GPRS (2 timeslots in uplink) with BenQ Joy book R55V Test Position 3
Channel 190
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Figure 18 Z-Scan at power reference point [GSM 850 GPRS (2 timeslots in uplink) with BenQ
Joy book R55V Test Position 3 Channel 190]
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TA Technology (Shanghai) Co., Ltd.

Test Report
No. RZA2008-0449FCC Page 480f 128

GSM 850 GPRS (2 timeslots in uplink) with BenQ Joy book R55V Test Position 4
Middle

Communication System: GSM850 + GPRS(2Up); Frequency: 836.6 MHz;Duty Cycle: 1:4

Medium parameters used: f = 837 MHz; o = 0.995 mho/m; €, = 54.7; p = 1000 kg/m3

Probe: ET3DV6 - SN1531; ConvF(6.52, 6.52, 6.52);

Electronics: DAE3 Sn452;

Test Position 4 Middle/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.132 mW(/g

Test Position 4 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 17.4 VV/m; Power Drift = -0.083 dB

Peak SAR (extrapolated) = 1.00 W/kg

SAR(1 g) = 0.206 mWI/g; SAR(10 g) = 0.067 mW/g

Maximum value of SAR (measured) = 0.216 mW/g
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Figure 19 GSM 850 GPRS (2 timeslots in uplink) with BenQ Joy book R55V Test Position 4
Channel 190
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Figure 20 Z-Scan at power reference point [GSM 850 GPRS (2 timeslots in uplink) with BenQ
Joy book R55V Test Position 4 Channel 190]
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TA Technology (Shanghai) Co., Ltd.

Test Report
No. RZA2008-0449FCC Page 500f 128

GSM 850 EGPRS (2 timeslots in uplink) with BenQ Joy book S72 Test Position 1
Middle

Communication System: GSM850 + EGPRS(2Up); Frequency: 836.6 MHz;Duty Cycle: 1:4

Medium parameters used: f = 837 MHz; o = 0.995 mho/m; €, = 54.7; p = 1000 kg/m3

Probe: ET3DV6 - SN1531; ConvF(6.52, 6.52, 6.52);

Electronics: DAE3 Sn452;

Test Position 1 Middle/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.175 mW/g

Test Position 1 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 9.94 V/m; Power Drift = 0.060 dB

Peak SAR (extrapolated) = 0.179 W/kg

SAR(1 g) = 0.125 mWI/g; SAR(10 g) = 0.079 mW/g

Maximum value of SAR (measured) = 0.138 mW/g
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Figure 21 GSM 850 EGPRS (2 timeslots in uplink) with BenQ Joy book S72 Test Position 1
Channel 190
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Figure 22 Z-Scan at power reference point [GSM 850 EGPRS (2 timeslots in uplink) with BenQ
Joy book S72 Test Position 1 Channel 190]



TA Technology (Shanghai) Co., Ltd.

Test Report
No. RZA2008-0449FCC Page 520f 128

GSM 1900 GPRS (4 timeslots in uplink) with BenQ Joy book S72 Test Position 1
Middle

Communication System: GSM 1900+GPRS(4Up); Frequency: 1880 MHz;Duty Cycle: 1:2

Medium parameters used: f = 1880 MHz; o = 1.52 mho/m; €, = 52.1; p = 1000 kg/m3

Probe: ET3DV6 - SN1531; ConvF(4.64, 4.64, 4.64);

Electronics: DAE3 Sn452;

Test Position 1 Middle/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.811 mW/g

Test Position 1 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 15.2 V/m; Power Drift = 0.038 dB

Peak SAR (extrapolated) = 1.65 W/kg

SAR(1 g) = 0.661 mWI/g; SAR(10 g) = 0.320 mW/g

Maximum value of SAR (measured) = 0.691 mW/g
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Figure 23 GSM 1900 GPRS (4 timeslots in uplink) with BenQ Joy book S$72 Test Position 1
Channel 661
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Figure 24 Z-Scan at power reference point [GSM 1900 GPRS (4 timeslots in uplink) with BenQ
Joy book S72 Test Position 1 Channel 661]



TA Technology (Shanghai) Co., Ltd.

Test Report
No. RZA2008-0449FCC Page 540f 128

GSM 1900 GPRS (3 timeslots in uplink) with BenQ Joy book S72 Test Position 1
Middle

Communication System: GSM 1900+GPRS(3Up); Frequency: 1880 MHz;Duty Cycle: 1:2.67
Medium parameters used: f = 1880 MHz; o = 1.52 mho/m; €, = 52.1; p = 1000 kg/m3

Probe: ET3DV6 - SN1531; ConvF(4.64, 4.64, 4.64);

Electronics: DAE3 Sn452;

Test Position 1 Middle/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.959 mW/g

Test Position 1 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 16.7 V/m; Power Drift = -0.096 dB

Peak SAR (extrapolated) = 1.61 W/kg

SAR(1 g) = 0.768 mWI/g; SAR(10 g) = 0.383 mW/g

Maximum value of SAR (measured) = 0.818 mW/g
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Figure 25 GSM 1900 GPRS (3 timeslots in uplink) with BenQ Joy book S72 Test Position 1
Channel 661
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Figure 26 Z-Scan at power reference point [GSM 1900 GPRS (3 timeslots in uplink) with BenQ
Joy book S72 Test Position 1 Channel 661]



— 0.862

TA Technology (Shanghai) Co., Ltd.

Test Report
No. RZA2008-0449FCC Page 560f 128

GSM 1900 GPRS (2 timeslots in uplink) with BenQ Joy book S72 Test Position 1
Middle

Communication System: GSM 1900+GPRS(2Up); Frequency: 1880 MHz;Duty Cycle: 1:4

Medium parameters used: f = 1880 MHz; o = 1.52 mho/m; €, = 52.1; p = 1000 kg/m3

Probe: ET3DV6 - SN1531; ConvF(4.64, 4.64, 4.64);

Electronics: DAE3 Sn452;

Test Position 1 Middle/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 1.02 mW/g

Test Position 1 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 17.2 V/m; Power Drift = -0.083 dB

Peak SAR (extrapolated) = 1.33 W/kg

SAR(1 g) =0.770 mWI/g; SAR(10 g) = 0.413 mW/g

Maximum value of SAR (measured) = 0.862 mW/g
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Figure 27 GSM 1900 GPRS (2 timeslots in uplink) with BenQ Joy book S$72 Test Position 1
Channel 661
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Figure 28 Z-Scan at power reference point [GSM 1900 GPRS (2 timeslots in uplink) with BenQ
Joy book S72 Test Position 1 Channel 661]



TA Technology (Shanghai) Co., Ltd.

Test Report
No. RZA2008-0449FCC Page 580f 128

GSM 1900 GPRS (1 timeslot in uplink) with BenQ Joy book S72 Test Position 1
Middle

Communication System: GSM 1900+GPRS(1Up); Frequency: 1880 MHz;Duty Cycle: 1:8

Medium parameters used: f = 1880 MHz; o = 1.52 mho/m; €, = 52.1; p = 1000 kg/m3

Probe: ET3DV6 - SN1531; ConvF(4.64, 4.64, 4.64);

Electronics: DAE3 Sn452;

Test Position 1 Middle/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.629 mW(/g

Test Position 1 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 15.7 V/m; Power Drift = 0.050 dB

Peak SAR (extrapolated) = 0.811 W/kg

SAR(1 g) = 0.488 mWI/g; SAR(10 g) = 0.270 mW/g

Maximum value of SAR (measured) = 0.541 mW/g
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Figure 29 GSM 1900 GPRS (1 timeslot in uplink) with BenQ Joy book S72 Test Position 1
Channel 661
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Figure 30 Z-Scan at power reference point [GSM 1900 GPRS (1 timeslot in uplink) with BenQ
Joy book S72 Test Position 1 Channel 661]
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TA Technology (Shanghai) Co., Ltd.

Test Report
No. RZA2008-0449FCC Page 600f 128

GSM 1900 GPRS (2 timeslots in uplink) with BenQ Joy book S72 Test Position 2
Middle

Communication System: GSM 1900+GPRS(2Up); Frequency: 1880 MHz;Duty Cycle: 1:4

Medium parameters used: f = 1880 MHz; o = 1.52 mho/m; €, = 52.1; p = 1000 kg/m3

Probe: ET3DV6 - SN1531; ConvF(4.64, 4.64, 4.64);

Electronics: DAE3 Sn452;

Test Position 2 Middle/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.324 mW/g

Test Position 2 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 11.4 V/m; Power Drift = -0.195 dB

Peak SAR (extrapolated) = 1.01 W/kg

SAR(1 g) = 0.295 mW/g; SAR(10 g) = 0.118 mW/g

Maximum value of SAR (measured) = 0.365 mW/g
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Figure 31 GSM 1900 GPRS (2 timeslots in uplink) with BenQ Joy book S72 Test Position 2
Channel 661
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Figure 32 Z-Scan at power reference point [GSM 1900 GPRS (2 timeslots in uplink) with BenQ
Joy book S72 Test Position 2 Channel 661]
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TA Technology (Shanghai) Co., Ltd.

Test Report
No. RZA2008-0449FCC Page 620f 128

GSM 1900 GPRS (2 timeslots in uplink) with BenQ Joy book R55V Test Position 3
Middle

Communication System: GSM 1900+GPRS(2Up); Frequency: 1880 MHz;Duty Cycle: 1:4

Medium parameters used: f = 1880 MHz; o = 1.52 mho/m; €, = 52.1; p = 1000 kg/m3

Probe: ET3DV6 - SN1531; ConvF(4.64, 4.64, 4.64);

Electronics: DAE3 Sn452;

Towards Phantom Middle/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.428 mW/g

Towards Phantom Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 14.7 VV/m; Power Drift = -0.067 dB

Peak SAR (extrapolated) = 0.583 W/kg

SAR(1 g) = 0.354 mWI/g; SAR(10 g) = 0.198 mW/g

Maximum value of SAR (measured) = 0.387 mW/g
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Figure 33 GSM 1900 GPRS (2 timeslots in uplink) with BenQ Joy book R55V Test Position 3
Channel 661
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Figure 34 Z-Scan at power reference point [GSM 1900 GPRS (2 timeslots in uplink) with BenQ
Joy book R55V Test Position 3 Channel 661]



TA Technology (Shanghai) Co., Ltd.

Test Report
No. RZA2008-0449FCC Page 640f 128

GSM 1900 GPRS (2 timeslots in uplink) with BenQ Joy book R55V Test Position 4
Middle

Communication System: GSM 1900+GPRS(2Up); Frequency: 1880 MHz;Duty Cycle: 1:4

Medium parameters used: f = 1880 MHz; o = 1.52 mho/m; €, = 52.1; p = 1000 kg/m3

Probe: ET3DV6 - SN1531; ConvF(4.64, 4.64, 4.64);

Electronics: DAE3 Sn452;

Test Position 4 Middle/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.202 mW/g

Test Position 4 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 14.5 V/m; Power Drift = -0.163 dB

Peak SAR (extrapolated) = 0.795 W/kg

SAR(1 g) = 0.257 mWI/g; SAR(10 g) = 0.108 mW/g

Maximum value of SAR (measured) = 0.306 mW/g

mifg
— 0.306

— 0.245

0.184

0.122

0.061

0.000

Figure 35 GSM 1900 GPRS (2 timeslots in uplink) with BenQ Joy book R55V Test Position 4
Channel 661
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Figure 36 Z-Scan at power reference point [GSM 1900 GPRS (2 timeslots in uplink) with BenQ
Joy book R55V Test Position 4 Channel 661]
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GSM 1900 EGPRS (2 timeslots in uplink) with BenQ Joy book S72 Test Position 1
Middle

Communication System: GSM 1900+EGPRS(2Up); Frequency: 1880 MHz;Duty Cycle: 1:4

Medium parameters used: f = 1880 MHz; o = 1.52 mho/m; €, = 52.1; p = 1000 kg/m3

Probe: ET3DV6 - SN1531; ConvF(4.64, 4.64, 4.64);

Electronics: DAE3 Sn452;

Test Position 1 Middle/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.583 mW/g

Test Position 1 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 15.8 V/m; Power Drift = -0.102 dB

Peak SAR (extrapolated) = 0.760 W/kg

SAR(1 g) = 0.455 mWI/g; SAR(10 g) = 0.252 mW/g

Maximum value of SAR (measured) = 0.502 mW/g

mW/g
— 0.502

— 0.403

0.304

0.205

0.106

0.006

Figure 37 GSM 1900 EGPRS (2 timeslots in uplink) with BenQ Joy book S72 Test Position 1
Channel 661
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1g/10g Averaged SAR

SAR: Zoom Scan:Walie Along 2, =5, ¥=3
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Figure 38 Z-Scan at power reference point [GSM 1900 EGPRS (2 timeslots in uplink) with

BenQ Joy book S72 Test Position 1 Channel 661]
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WCDMA Band Il with BenQ Joy book S72 Test Position 1 High
Communication System: WCDMA Band Il; Frequency: 1907.6 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1908 MHz; o = 1.53 mho/m; €, = 52.1; p = 1000 kg/m3
Probe: ET3DV6 - SN1531; ConvF(4.64, 4.64, 4.64);

Electronics: DAE3 Sn452;

Test Position 1 High/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.31 mW/g

Test Position 1 High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 22.9 V/m; Power Drift = 0.112 dB

Peak SAR (extrapolated) = 1.80 W/kg

SAR(1 g) =1.05 mWI/g; SAR(10 g) = 0.574 mW/g

Maximum value of SAR (measured) = 1.17 mW/g

m¥/lg
— 1.17

— 0.937

0.707

0.477

0.247

0.017

Figure 39 WCDMA Band Il with BenQ Joy book S72 Test Position 1 Channel 9538
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Figure 40 Z-Scan at power reference point (WCDMA Band Il with BenQ Joy book S72 Test

Position 1 Channel 9538)
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WCDMA Band Il with BenQ Joy book S72 Test Position 1 Middle
Communication System: WCDMA Band Il; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; o = 1.52 mho/m; €, = 52.1; p = 1000 kg/m3
Probe: ET3DV6 - SN1531; ConvF(4.64, 4.64, 4.64);

Electronics: DAE3 Sn452;

Test Position 1 Middle/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.50 mW/g

Test Position 1 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 23.9 V/m; Power Drift = -0.097 dB

Peak SAR (extrapolated) = 1.89 W/kg

SAR(1 g) =1.14 mWI/g; SAR(10 g) = 0.637 mW/g

Maximum value of SAR (measured) = 1.25 mW/g

mifg
— 1.25

—1.00

0.757

0.511

0.264

0.0€18

Figure 41 WCDMA Band Il with BenQ Joy book S72 Test Position 1 Channel 9400
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Figure 42 Z-Scan at power reference point (WCDMA Band Il with BenQ Joy book S72 Test

Position 1 Channel 9400)
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WCDMA Band Il with BenQ Joy book S72 Test Position 1 Low
Communication System: WCDMA Band Il; Frequency: 1852.4 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1852.4 MHz; o = 1.48 mho/m; ¢, = 52.2; p = 1000 kg/m3
Probe: ET3DV6 - SN1531; ConvF(4.64, 4.64, 4.64);

Electronics: DAE3 Sn452;

Test Position 1 Low/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.27 mW/g

Test Position 1 Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 23.5 V/m; Power Drift = -0.022 dB

Peak SAR (extrapolated) = 1.60 W/kg

SAR(1 g) = 0.960 mWI/g; SAR(10 g) = 0.533 mW/g

Maximum value of SAR (measured) = 1.07 mW/g

mWfg
— 1.07

— 0.856

0.646

0.437

0.227

0.017

Figure 43 WCDMA Band Il with BenQ Joy book S72 Test Position 1 Channel 9262
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Figure 44 Z-Scan at power reference point (WCDMA Band Il with BenQ Joy book S72 Test

Position 1 Channel 9262)
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WCDMA Band Il with BenQ Joy book S72 Test Position 2 Middle
Communication System: WCDMA Band Il; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; o = 1.52 mho/m; €, = 52.1; p = 1000 kg/m3
Probe: ET3DV6 - SN1531; ConvF(4.64, 4.64, 4.64);

Electronics: DAE3 Sn452;

Test Position 2 Middle/Area Scan (51x51x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.576 mW/g

Test Position 2 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 15.3 V/m; Power Drift = -0.192 dB

Peak SAR (extrapolated) = 1.83 W/kg

SAR(1 g) = 0.519 mWI/g; SAR(10 g) = 0.215 mW/g

Maximum value of SAR (measured) = 0.574 mW/g

mWfg
— 0.574

— 0.460

0.347

0.233

0.119

0.005

Figure 45 WCDMA Band Il with BenQ Joy book S72 Test Position 2 Channel 9400
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Figure 46 Z-Scan at power reference point (WCDMA Band Il with BenQ Joy book S72 Test

Position 2 Channel 9400)
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WCDMA Band Il with BenQ Joy book R55V Test Position 3 Middle
Communication System: WCDMA Band Il; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; o = 1.52 mho/m; €, = 52.1; p = 1000 kg/m3
Probe: ET3DV6 - SN1531; ConvF(4.64, 4.64, 4.64);

Electronics: DAE3 Sn452;

Test Position 3 Middle/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.883 mW/g

Test Position 3 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 21.7 V/m; Power Drift = -0.129 dB

Peak SAR (extrapolated) = 1.26 W/kg

SAR(1 g) = 0.731 mWI/g; SAR(10 g) = 0.403 mW/g

Maximum value of SAR (measured) = 0.821 mW/g

mWWfg
— 0.821

— 0.662

0.503

0.345

0.186

0.027

Figure 47 WCDMA Band Il with BenQ Joy book R55V Test Position 3 Channel 9400
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Figure 48 Z-Scan at power reference point (WCDMA Band Il with BenQ Joy book R55V Test

Position 3 Channel 9400)
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WCDMA Band Il with BenQ Joy book R55V Test Position 4 Middle
Communication System: WCDMA Band Il; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; o = 1.52 mho/m; €, = 52.1; p = 1000 kg/m3
Probe: ET3DV6 - SN1531; ConvF(4.64, 4.64, 4.64);

Electronics: DAE3 Sn452;

Test Position 4 Middle/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.365 mW/g

Test Position 4 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 21.1 V/m; Power Drift = -0.089 dB

Peak SAR (extrapolated) = 1.72 W/kg

SAR(1 g) = 0.523 mWI/g; SAR(10 g) = 0.213 mW/g

Maximum value of SAR (measured) = 0.605 mW/g

mW/g
— 0.605

— 0.485

0.366

0.246
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0.007

Figure 49 WCDMA Band Il with BenQ Joy book R55V Test Position 4 Channel 9400
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Figure 50 Z-Scan at power reference point (WCDMA Band Il with BenQ Joy book R55V Test

Position 4 Channel 9400)
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WCDMA Band Il HSDPA with BenQ Joy book S72 Test Position 1 High
Communication System: WCDMA Band II+HSDPA; Frequency: 1907.6 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1908 MHz; o = 1.53 mho/m; €, = 52.1; p = 1000 kg/m3

Probe: ET3DV6 - SN1531; ConvF(4.64, 4.64, 4.64);

Electronics: DAE3 Sn452;

Test Position 1 High/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.25 mW/g

Test Position 1 High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 22.9 V/m; Power Drift = -0.192 dB

Peak SAR (extrapolated) = 1.69 W/kg

SAR(1 g) = 0.943 mWI/g; SAR(10 g) = 0.513 mW/g

Maximum value of SAR (measured) = 1.09 mW/g

m¥/lg
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Figure 51 WCDMA Band Il HSDPA with BenQ Joy book S72 Test Position 1 Channel 9538
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Figure 52 Z-Scan at power reference point (WCDMA Band Il HSDPA with BenQ Joy book S72
Test Position 1 Channel 9538)
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WCDMA Band Il HSDPA with BenQ Joy book S72 Test Position 1 Middle
Communication System: WCDMA Band |I+HSDPA; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; o = 1.52 mho/m; €, = 52.1; p = 1000 kg/m3
Probe: ET3DV6 - SN1531; ConvF(4.64, 4.64, 4.64);

Electronics: DAE3 Sn452;

Test Position 1 Middle/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.45 mW/g

Test Position 1 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 24.1 V/m; Power Drift = -0.027 dB

Peak SAR (extrapolated) = 1.82 W/kg

SAR(1 g) = 1.1 mW/g; SAR(10 g) = 0.617 mW/g

Maximum value of SAR (measured) = 1.21 mW/g

mWfg
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— 0.973
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0.015

Figure 53 WCDMA Band Il HSDPA with BenQ Joy book S72 Test Position 1 Channel 9400
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Figure 54 Z-Scan at power reference point (WCDMA Band Il HSDPA with BenQ Joy book S72
Test Position 1 Channel 9400)
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WCDMA Band Il HSDPA with BenQ Joy book S72 Test Position 1 Low
Communication System: WCDMA Band II+HSDPA; Frequency: 1852.4 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1852.4 MHz; o = 1.48 mho/m; ¢, = 52.2; p = 1000 kg/m3
Probe: ET3DV6 - SN1531; ConvF(4.64, 4.64, 4.64);

Electronics: DAE3 Sn452;

Test Position 1 Low/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.18 mW/g

Test Position 1 Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 23.6 V/m; Power Drift = -0.034 dB

Peak SAR (extrapolated) = 1.45 W/kg

SAR(1 g) = 0.874 mWI/g; SAR(10 g) = 0.487 mW/g

Maximum value of SAR (measured) = 0.984 mW/g

mWWfg
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Figure 55 WCDMA Band Il HSDPA with BenQ Joy book S72 Test Position 1 Channel 9262



TA Technology (Shanghai) Co., Ltd.

Test Report
No. RZA2008-0449FCC Page 850f 128

1g/10g Averaged SAR

SAR: Zoom Scan:Walie Along 2, =5, ¥=3

1.0

0.3

0.2

01

Fi
=
h

[ - 11 1 1 1 1 1 | I I I I I I | I I

Figure 56 Z-Scan at power reference point (WCDMA Band Il HSDPA with BenQ Joy book S72
Test Position 1 Channel 9262)
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WCDMA Band V with BenQ Joy book S72 Test Position 1 Middle
Communication System: WCDMA Band V; Frequency: 836.4 MHz;Duty Cycle: 1:1
Medium parameters used: f = 836.4 MHz; o = 0.995 mho/m; ¢, = 54.7; p = 1000 kg/m3
Probe: ET3DV6 - SN1531; ConvF(6.52, 6.52, 6.52);

Electronics: DAE3 Sn452;

Test Position 1 Middle/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.527 mW/g

Test Position 1 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 20.0 V/m; Power Drift = 0.122 dB

Peak SAR (extrapolated) = 0.672 W/kg

SAR(1 g) = 0.461 mWI/g; SAR(10 g) = 0.292 mW/g

Maximum value of SAR (measured) = 0.500 mW/g

mW/g
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Figure 57 WCDMA Band V with BenQ Joy book S72 Test Position 1 Channel 4182
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Figure 58 Z-Scan at power reference point (WCDMA Band V with BenQ Joy book S72 Test

Position 1 Channel 4182)
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WCDMA Band V with BenQ Joy book S72 Test Position 2 Middle
Communication System: WCDMA Band V; Frequency: 836.4 MHz;Duty Cycle: 1:1
Medium parameters used: f = 836.4 MHz; o = 0.995 mho/m; ¢, = 54.7; p = 1000 kg/m3
Probe: ET3DV6 - SN1531; ConvF(6.52, 6.52, 6.52);

Electronics: DAE3 Sn452;

Test Position 2 Middle/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.145 mW(/g

Test Position 2 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 12.7 V/m; Power Drift = -0.189 dB

Peak SAR (extrapolated) = 0.679 W/kg

SAR(1 g) = 0.135 mWI/g; SAR(10 g) = 0.044 mW/g

Maximum value of SAR (measured) = 0.145 mW/g
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Figure 59 WCDMA Band V with BenQ Joy book S72 Test Position 2 Channel 4182
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Figure 60 Z-Scan at power reference point (WCDMA Band V with BenQ Joy book S72 Test

Position 2 Channel 4182)
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WCDMA Band V with BenQ Joy book R55V Test Position 3 Middle

Communication System: WCDMA Band V; Frequency: 836.4 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 836.4 MHz; o = 0.995 mho/m; €, = 54.7; p = 1000 kg/m3
Probe: ET3DV6 - SN1531; ConvF(6.52, 6.52, 6.52);

Electronics: DAE3 Sn452;

Test Position 3 Middle 2/Area Scan (91x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.273 mW(/g

Test Position 3 Middle 2/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 15.0 V/m; Power Drift = -0.053 dB

Peak SAR (extrapolated) = 0.320 W/kg

SAR(1 g) = 0.245 mWI/g; SAR(10 g) = 0.174 mW/g

Maximum value of SAR (measured) = 0.264 mW/g
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Figure 61 WCDMA Band V with BenQ Joy book R55V Test Position 3 Channel 4182
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Figure 62 Z-Scan at power reference point (WCDMA Band V with BenQ Joy book R55V Test

Position 3 Channel 4182)
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WCDMA Band V with BenQ Joy book R55V Test Position 4 Middle
Communication System: WCDMA Band V; Frequency: 836.4 MHz;Duty Cycle: 1:1
Medium parameters used: f = 836.4 MHz; o = 0.995 mho/m; ¢, = 54.7; p = 1000 kg/m3
Probe: ET3DV6 - SN1531; ConvF(6.52, 6.52, 6.52);

Electronics: DAE3 Sn452;

Test Position 4 Middle/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.154 mW/g

Test Position 4 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 13.5 V/m; Power Drift = 0.032 dB

Peak SAR (extrapolated) = 0.712 W/kg

SAR(1 g) = 0.146 mWI/g; SAR(10 g) = 0.047 mW/g

Maximum value of SAR (measured) = 0.148 mW/g
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Figure 63 WCDMA Band V with BenQ Joy book R55V Test Position 4 Channel 4182
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1g/10g Averaged SAR

SAR: Zoom Scan:Walie Along 2, =4 ¥=3

Figure 64 Z-Scan at power reference point (WCDMA Band V with BenQ Joy book R55V Test

Position 4 Channel 4182)
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WCDMA Band V HSDPA with BenQ Joy book S72 Test Position 1 Middle
Communication System: WCDMA Band V+HSDPA; Frequency: 836.4 MHz;Duty Cycle: 1:1
Medium parameters used: f = 836.4 MHz; o = 0.995 mho/m; ¢, = 54.7; p = 1000 kg/m3
Probe: ET3DV6 - SN1531; ConvF(6.52, 6.52, 6.52);

Electronics: DAE3 Sn452;

Test Position 1 Middle/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.385 mW(/g

Test Position 1 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 16.7 V/m; Power Drift = -0.069 dB

Peak SAR (extrapolated) = 0.519 W/kg

SAR(1 g) = 0.346 mWI/g; SAR(10 g) = 0.214 mW/g

Maximum value of SAR (measured) = 0.378 mW/g

mW/g
— 0.378

— 0.307

0.236

0.165

0.094

0.023

Figure 65 WCDMA Band V HSDPA with BenQ Joy book S72 Test Position 1 Channel 4182
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1g/10g Averaged SAR

SAR: Zoom Scan:Walie Along 2, =5, ¥=3

/'

0.35 \
0.30

0.23

e

g

Friye

o

[

(]
LI

- \

010
\\'\

0.05- —

/

Figure 66 Z-Scan at power reference point (WCDMA Band V HSDPA with BenQ Joy book S72
Test Position 1 Channel 4182)
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ANNEX D: SYSTEM VALIDATION RESULTS

System Performance Check at 835 MHz

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 443

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

Medium: Head 835MHz

Medium parameters used: f = 835 MHz; 0 = 0. 92 mho/m; €, = 42.36; p = 1000 kg/m3

- Probe: ET3DV6 - SN1531; ConvF(6.85, 6.85, 6.85);

- Electronics: DAE3 Sn452;

d=15mm, Pin=250mW/Area Scan (61x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.54 mW/g

d=15mm, Pin=250mW/Zoom Scan (7x7x7) /Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 55.0 V/m; Power Drift = -0.061 dB

Peak SAR (extrapolated) = 3.44 W/kg

SAR(1 g) = 2.34 mWI/g; SAR(10 g) = 1.53 mW/g

Maximum value of SAR (measured) = 2.52 mW/g

dB
— 0.000

—-2.10

-4.20

-6.30

-8.40

-10.5

0 dB =2.52mW/g

Figure 67 System Performance Check 835MHz 250mW
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System Performance Check at 1900 MHz

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d018

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1900 MHz; o = 1.43 mho/m; ¢, = 39.68; p = 1000 kg/m3
Probe: ET3DV6 - SN1531; ConvF(5.15, 5.15, 5.15);

Electronics: DAE3 Sn452;

d=10mm, Pin=250mW 2/Area Scan (101x121x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 10.8 mW/g

d=10mm, Pin=250mW 2/Zoom Scan (7x7x7) /Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 92.8 V/m; Power Drift = -0.018 dB

Peak SAR (extrapolated) = 16.0 W/kg

SAR(1 g) = 9.36 mW/g; SAR(10 g) = 4.93 mW/g

Maximum value of SAR (measured) = 10.7 mW/g

dB
0.000

-3.58

-f. 16

-10.7

-14.3

-17.9

0dB =10.7mW/g

Figure 68 System Performance Check 1900MHz 250mW
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ANNEX E: PROBE CALIBRATION CERTIFICATE

Calibration Laboratory of

Schmid & Partner
Engineenng AG

Toughsusatriaas 43, 8004 Zurleh, Swittertand

Accredind by the Seias Aoorodtalion Setics [BAE]
Thets Srwlws Arcreditation Ganvics i one of the signatociss B the EA

Muttitateral Agresmant for the recognition of calibration carttficates

Caibrafion Equigerol used (WA TE ermaal for catbraten)

mmmmumnmmmmnmwndmm
Fray riwaLTRTENTS B s iesnertaikesiis wilh Eonfdonon probabiity B e on B following pages und s part of e cerificste.

ummmmhnmwmmm{ﬂﬂrﬁmmﬂﬂm

o e Dele (oMt by, Cartionhn o) ... Sohedded Caltostion.
Paowar mater E44 158 GBI 20-0hae 17 (METAS, o 217-00870) M08
Pavwar sercr 44154 S TASEITY 79-Mor 7 (METTAS, Ko, 217 (067D a8
Powir wocnor E44128 WEYE1ASENET oM 0T (METAS, bo, 21700670 ML
Fabhprprcy 3 08 Alsrasios AN S50 (22 A-hug T METAS, Ko S1T-007 16} A0l i
Moefernrto 51 A Aot Sa: GAOB (300) oM 07 (METAS, Mo, 21700671} Miar8
Rafamnnca 30 0B Allpreator Eh; BAYZ (308) E-pug-0T (METAS, Ko, 21T-00F0 g0
Rafaranss Probg ESI0NG S 3003 2-Jar 08 (BPTAG, No. ES3-000_Jandsl} S
DAE4 |- H-hpe-OT [SPLAG, b DAELGI_ARHATY AprDb
Sohaduied Gk
Sansarss we : pua g reet) .. S
FF pemrgtor HP S50 RSN IT0 A-Aug P (SPEAG, n houme check 0 0T) e chack: D09
Pichaoek Anslyres M BTELE USATIOEES 1B-Crt-01 (SPTAG, b house chock Qe0T) ey ity chascke: D8
e i FrorstBan
w .......
mmmﬂuhﬂ&nuﬂmm@ﬂhw

Cariificate No: ET3-1631_Jan08

Page 1ol9
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Callbration Laboratory of

Schmid & Partmer
Engineenng AG

Esughsusstrasss 43, 8004 Turich, Switzerlsnd

Aromitng By B Sl Asornetnton Savion [BA3)
The Swiss Accreditation Service is one of the signasdories o the EA
Multtaters]l Agresmaerd for I recognltion of calibratian certficstss

Glossary:

TS5L tissue simulating lguid
NORM:.y.2 sensitivity in fres space

ConF sensitivity in TSL / NORM,y,z
[ diode comprassion point

Polarization o ¢ rotation around probe axis
Potarization & Emmm‘hamumanamﬂmtmnﬂmphnammlwpmhﬂul:-{al
measurement canter), L.e., § =0 is nomal to probe axis

Callbration Is Performed According to the Following Standards:

a) IEEE Sid 1528-2003, "IEEE Recommanded Practice for Datarmining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) In the Human Heaad from Wirelass
Communications Devices: Measurement Techniques®, December 2003

b) IEC 62208-1, *Procedurs to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
Fabruary 2005

Hlﬁmdl Applied and Interpretation of Parameters:
NORMyxy.z: Assassed for E-field polarization & = 0 (I < 900 MHz in TEM-cell; { = 1800 MHz:
R22 waveguida). NORMx.y.z are mh.r intermadiate values, i.e., the uncertainties of
NORMx,y.z does nol effect the E*-field uncertainty inside TSL (see below ConvF).

#  NORM(fx.y.z = NORMx.y.z * frequency_response (see Frequency Response Chart). This
Enearization is implemented in DASY4 software versions |ater than 4.2, The uncartainty of
the irequency response is included in the staled unceriainty of ConvE.

+ DCPx.y z: DCP are numercal linearization paramaters assessed based on the data of
power sweap (no uncertainty requined). DCP does not depand on frequency nor madia.

& ConvF and Boundary Effect Paramelers: Assassed in flat phantom using E-field (or
Temperature Transfer Standard for f < 800 MHZ) and inside waveguide using analytical field
mwmmmmhhammm The same satups ane used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncartainty values are given. These parameters are used in DASY4 software o
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMx, .z * ConvF whereby the uncerainty cormesponds to that given for ConvF. A
frequency dependant Comd® is used in DASY version 4.4 and higher which allows extending
thie validity from £ 50 MHz to £ 100 MHz.

s Sphevical izsotropy (3D deviation from isofropy): in a fiedd of low gradients realized using a
flat phantom axposed by a patch anlenna.

= Sansor Offset: The sensor offsat coresponds 1o the offset of virtual measurement center
from the probe lp (on probe axig). No tolerance required.

Clerfificalo Ho: ET3-1531_Jan0B Pags 20l B
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ET3DVE SN: 1531 January 29, 2008

Probe ET3DV6

SN:1531

Manufactured: July 15, 2000
Last calibrated: January 22, 2007
Recalibrated: January 29, 2008

Calibrated for DASY Systems

(Note: non-compatibie with DASYZ systam)

Carificale Mo; ET31531_Jar08 Pege Jof 8
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ET3DVS SN:1531 January 29,2008

DASY - Parameters of Probe: ET3DV6 SN:1531

Sensilivity In Free Space” Diode Compression®
NormX 1.52 £10.1%  pVIVIm)® DCP X 95 mv
NormY 186 £ 10.4%  pViVIm)? DCP ¥ 94 mv
NomnZ 1712 100%  pWiVim)® LCP Z B3 m\V

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Pleasa sen Paga B,

Boundary Effect

TEL 800 MHz Typlcal SAR gradient: 5 % par mm
Sermor Center to Phantom Surface Distance 37 mm 4.7 mm
SAR, [%) ‘Without Correction Algorfhm 83 4.5
SARy, (%] With Comaction Algoriihm 0.7 00

TSL 1750 MHx  Typleal BAR gradisnt: 10 % per mm
Senzor Conter o Phaniom Surtace Digtarcs AT mm 47T mm
SAR,, %) Without Cormaction Algosithen 18 BD
SAR,, %] With Comaction Algueithm 0.5 o1

Sensor Offset i,
Prats Tip ko Sensor Center 2.7 mm

The reported uncartainty of measurement is stated as the standand uncartainty of
measuremant multiplied by the coverage factor ka2, which for a nomal distribution

cormesponds to a8 coverage probability of approximately 959,

“ T irscpetainb o Mo, .2 do nod efect tha - ilais unceriainty mide TEL (s Page 0)
® Mumaical Braand ition paswTete: urmeridily fot pegLred B

Cartificate Mo ETH18X1_JanDd Pagedof 9
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ET30VE SN:1531 January 29, 2008

Frequency Response of E-Field
(TEM-Call:Iff110 EXX, Wavegulde: R22)

o S0 1000 1600 2000 2500 3000
f (M)

Uncertainty of Frequancy Responso of E-flakd: £ 6.3% (ked) 4

Certificobs No: ET3-1531_Jan0i Faga 5ol §
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ET3DV6 SN:1531 January 29, 2008

Receiving Pattern (¢), 9 =0°

=600 MHz, TEM ifi110EXX f= 1800 MHz, WG R22

Fdd e T
B B R 1 === 100 MHz
. H === (00 MHz
YO == 1E00 MHe
L. w2600 MHe

Uncertainty of Axial lsotropy Asssssment: £ 0L5% [k=2)

Cartificnin Mo ETI-1531_Jan0d Puargis & o &t
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ETIDVE SN:1531 January 28, 2008

Dynamic Range f(SAR},.q)
(Waveguide R22, f = 1800 MHz)

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

Camiicats No: ET3-1531_Jand Fage T ol 9
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ET3DVE SN:1531

= 900 MHz, WGLS RS (head)
My i oo

January 29,2008

Conversion Factor Assessment

0.0

1= 1750 Mz,

160 4 Mis

10,0 4

WGLS R22 (hoad)

.......

MMz Validity (MHzl®  TSL_Permtsvity Conductivity Alpha Dapth _ ConvF Uncortainty

200
1760
1850

e
1950

£ 50/ x 100
k£ EO & 100
45071 100

£ 50/ 2 100
& 50/ ¢ 100
& 507+ 100
+ 507 100

iii

§8EE

415+ 5%
40.1:20%
40.0 2 5%

55.0%5%
534 2 5%
53.3 5%
527 £ 8%

0872 5%
1.37 2 5%
1.40 2 5%

1.08 & 5%
149 £ 5%
1521 5%
105 5%

Q2T
52
.40

035
0.56
0.ea
0.8

88
255
.05

282
2.68

207
AL

B85 *11.0% (k=2)
542 =11.00 (=2}
616 +11.0% (k=)

652 11.0% (k=2
407 £ 11.0% (k=2)
464 £11.0% (k=2)
410 £11.8% (k=)

© Ty valicity of & 108 MHz onty appéles for DASY w4 snd higher (kee Page 2. The uncertainty is the R33
dhmm-mmwnmmnmmu‘

Corificats Ho ET3-1531_lanid

Pagedol
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ET3DVE SN:1531 January 29, 2008

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

Error [dE]

wIEiE o SRR | T sy
(- 1,00-0.80 8050060 B-0.80-040 8040020 8.0.30-000 |
ﬂﬂﬂli_l-l.'lﬂ BOI0040 D040060 S0S0080 W0.8-1.00

umuﬁnmwmmmm

Coridicate Mo ETR1531_Jan08 Page S of &
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ANNEX F: D835V2 DIPOLE CALIBRATION CERTIFICATE

. Callbration Laboratory of i, Bchmtaenir Kaliiordimet
Schmid & Partner - Sorvice sulase Palennage
Engineering Al € survisio wizawre ot taratara

| Zaughausstrasss &3, B054 Zurkch, Switzariand — S swass Callbeation Servics
Apcrediied by the Swiss Federal 0o of Mutology and Ancredeiien Accrpditation Mo SC8 108

Thes Bwiti Aceredilation Service ls one of the signaineias in e B
Homtilstensl Agreamant for ths recognition of eaibrathon ceatficates

Cligni  TMC Chilna Cortificate No:  DEISVI-443 DecdT
CALERATIONGERTFIGRTE o o
. p q'-a-'g'x?_'" i T
DOitject . i R e e
Callbration procodurols) =1 Y i

L-05.v8 e T
= e e R S
, | Calibration procedurs for dipole validation kits .
| Calibration dase: [ Becembece. 2008 mmme)
[ Gunditon of the caltrated tam [InTolerance B =

Thia calbsation canificals documents the tracsablity to national standards, which reslize e physical units of measummoents51)
The mMidssemenils and e uncartainting with confidenca probabiity ane gihwen on tha Rollowing pages snd mm poan of the cetificats,

A ealibrations have been conducted ot an orrirenment temperates (220570 and bumidite=T0'%

Calibralien Equipmant wed [MATE aftizal for calibnaion)

Prisnary Sandands 1Dt Cal Dol (Callwalod by, Carificabon MO} Scheculed Calibration
Provewinr imaber EPLL4428, GRITABOTA 13-Sap-07 (METAS, HO. 217-00604) Sap-08
Browenr sensor B4814 LS 3T Z0RTEA 13-50p-0F (METAS, MO, 217-00608) Sop-04
Ralerance 20 dB Adloraurion SH508E (20g ) 12 Jub 0T (METAS, MO, 217-00551) Juil-0%
Falarancs 10 98 Aferustor SMA04T_2 (100 12-J07 (METAS, WO, 217-00581) Jul-0
DAES SMAGOT 30-Jan-07 (SPEAG WOUDAEA-B01_JardT)  Jpn08
Raoforonce Probe ETIOWE (HF) | SM: 1807 10-S0p-07 (SPEAG, MO, ET3-1507 Sapdl?] Sep-08
Secondary Standards IC Chsck Diata fin housa) Sehiduled Calbratian
Povwenr sonsor HP B481A MY410682317 18-Det-DNEPEAG, In hiduse: chack Oct-0T) I s check: Cel-00
RF genecator Aglent E44218 W41 D00ETE 11-May-03(SPEAL, In house chook Now-07) In Rouss chack: Naw09
Fabwork Analymer HF BT53E WEATIO0GE554208  18-0ct-01(SPEAL, in Roumn chack Oet-0T) Ini B chaeck: Ool-08
Cafibealad by:
ﬁﬁaﬁﬁ T T —
i imﬂ'.‘ };Eggﬂ:ﬁgﬁwa S ”-*%Ef: e
R o R e L A e

This calbention cortificats shall nol bo ropared except in full withou! witisn sggreval of B Labosatorny,

Castificats Mo:  DEISVZ-443_DeclT Pagi 1 of
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Calibration Laboratory of i,

Schmid & Pariner
Engineerng AG

Dacgprposniranid L1 B8 Do, fardge e

e
ks

Aiamiin] By So Sonetn. S ol b i b el ACtisasion
Tho Bt Adrtrwdilalintt Service i ons o tha sigeaionas w2 b LA
Wt e g B warad bow v TR O i Dinibe et (atdic e

Gloazary:

T5L tissue simulating Bquid
Come sansithvity in TSL | NORM wy.2
A ot spplcabis of ol measurad

Calibration is Performed According to the Following Standards:
aj IEEE 5 1538-2003, IEEE Recommandad Praclics for Delermining the Paak Spatial-
wmmmgmmummmm
Communscations Devices: Measunsment

Supplement C (Edition 01-01) to Bulletin 85

Additional Documentation:
d) DASY4 System Handbook

Methods Applied and Interpretation of Parameters:
. WMFMMnmmumwlm-u
of the certificate. Al figures siated in the cortificate are valld st the fraquancy indicated

= Anfanna Paramelers wilh TSL mmuwmnwmmum
it aocactly’ baiow th center marking of the flal phantom secticn, with the ams onerted
paraiiel 10 tha body axis.

» Feed Paint Impedance and Return Loss: These parameters am measured with the dipole
positicned under the Bquid fifed phantom. Thi impedance statad is ranslommed from the
messuremant o the SMA cannactor 1o the feed point. The Ratum Loss ensures low
refleciad powar. Mo unceriainty required.

* Eectrical Delay: Ora-way delay betwesn fha SMA connecior and (he antanna feed point. Mo
uncerininty requingd.

»  SAR measured” SAR mossured at the stated antanna Mpul powsr,

* SAR rormalized: SAR a5 measursd, normalized to an inpul power of 1'W al tha antanna

» SAR for nominal TSL pararefers: The measured TSL paramaters ars used to calculals the
nomenal SAR result.

Cartificuts Mot DEIV2-443_DecdT Pags 2ol &
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Measurament Conditions
i i e o 1
DASY Version DASYd T
Extrapolstion Advancod Exrapclasion
Pharom Moduiar Fial Praniom vd.9
Distancs Dipole Center - TSL 15 men Wiy Spacer
Zoom Scan Resolution by, = 5§ e
Freguancy BS Az & 1 Bz
Head TSL parameters
FMM
Temparatire Pormithivity Corduttivity
Hominal Head TSL parsmelers F-d e "5 B e
Meaaured Head TEL paramaters {Zozod"C AlLTILE% 085 mhaim £ 6 %
Head TEL tempersture durieg tesl Mizodc - —_
SAR result with Head TSL
| SAR sveraged over 1 cm’ (1 g} of Head TSL Condiion
BAR meagued 250 v inpl posaed 243mWW i g
SAR norralred rprrpizad i W BTIm g
| SAR for nomingl Moed TSL parsssiers fadrraiond o 1'W BTG ig £ 170 % (k=)
BAR wessaged aver Y0 om® (10 gl of Head TSL eorciicn
AR medsuned 250 W inpus powesr TSERW g
SAR normasined normalkzed o 1W BlimiWig
SAR fof norminal Head TSL peramaetens nermalized in 1W £ 3TmWip £ 105 % (=3}

‘Carmection to nominal TSL parameters scconding (o d), chapter *SAR Senaktivitiss™

Cortificale Moc  DAIIWVI-S43 D7

Page Jol b




TA Technology (Shanghai) Co., Ltd.

Test Report
No. RZA2008-0449FCC Page 1100f 128

Appendiz

Antenna Perameters with Head TSL
e raradoredd i el ot S0.50- 680
Fatrr Logs - Eik of

General Antenna Parameters and Design

[ | 1.402 s |

A vy W LS W, FOOTW rsisted powesr, ooy B Shgil sarming of B dipok e P icncent con e massuned

Troy ks m mace of shircerd Sevengd coans: cabis The i conducoe of B eesng bee o drocly conrecied 1 The
oo o of B Ogoie Tha Sriervss & Tareiors shon-oroshid for DC-Bgnati.
P i pieen NP0l st b appied b0 e cipdie ST B iy MQht band of the scidered corhectons mel e

Remipord iy e darrageed

Additional EUT Data
s dnchured by LPEAG
Warutacrred o0 Soplsnberd. 2001

Corfyy Ko DAITVZ-A4]_DecoT Fage 4 of B
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DASY4 Validation Report for Head TSL

DradeiTima: 9.12.2007 14:20:15
Tesl boratary: SPEAG, Zurich, Switrerand
DUT: Dipole 835 MHz; Type: DEISVZ; serial: DEISVI-SN: 443

Communization Syatem: CW: Frequancy: 835 MHz: Duty Gycla: 1:1

Medivm: HSL 835 MHz:

Medium parameters used: f=835 MHz; =089 mhoim; £=40.2; p= 1000kg/m’
Phantom section: Flat Section

Measwrament Standand: DASY4 (High Precision Assassmant)

DASY S Configuration:

Probe: ET30VE-SN180T(HF); ConvF(B.01.6.01 8.01); Calibrated: 19.0,2007
Sensor-Surface: 4mm (Mechanical Surface Dalechon)

Elactronics: DAES SnE01; Calibrated: ao.1_2o007

Fhantom: Flat Phantam 4.90; Type: QDODDP4GAA:

Maasurarment SW. DASY, V4.7 Build 53; Post precessing SW: SEMCAD, V1.8 Build 172

Pin = 250 mW; d = 15 mmiZoom Scan (TxT=TCube 0: Maaswmmenl grid: de=5mm, dy=Smm, dz=Smm
Faference Value = 55,3 Win: Power Ddft = 0.01548
! Peak SAR (extrapolated) = 3.65 Wikg
SAR(1 g) = 2.43 mWig; SAR(1D g) = 1.56 mWig
Mawimum value of SAR (measured) = 2 83 mWig

dB
0.00a

416

-6.24

0 dB = 2.63mWig

Certificate Mo: DE3SVI-443 DechT Pago 5 of B
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Impadance measurement Plot for Head TSL
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ANNEX G: D1900V2 DIPOLE CALIBRATION CERTIFICATE
Calibration Laborat of W, Sehwoizorischer Hatibrio
E:hmld &g;artnar il % S mn-ui-d'mlmur:m
Engineering AG s C  servitia svizesro ol taesturs
Zeughaussirasss 43, 8004 Zurich, Switzeriand "%M.:: o 5 swiss Callbration Service

Accreciiag by the Swiss Fegeral Offica of Metrology and Accrodilation
Tha Swins Accieditation Servica s one of the slgnatoriea to the EA
Mudtlateral Agreament for the recognitken of ealibration cortificatos

client  Auden Cortificste No: D1900V2-5cd018_Mar03

CALIBRATION CERTIFICATE

Obfect D1800%2 - SN: 54018

Calibrbion procedureds) QA CAL-05.vE A
Calibration procedure for dipole validation kils:

Cabration datec March 21, 2008

Comdson of the callbrated dem |0 Tolerance

This caibration caclificate documents the raceabiity to natonal standards, which realize (he physical units of measurements (51}
The messursmants and Be uncsnainties win confidonce probability s ghaon on ths Toliowing pages nd o part of tha canificals.

A callbrations haws Been conductod in the ciosed Fbortory facility: emdronmnt ieenperaters (22 & 3)C and Pmiddy < T0%.,

Calibration Equipment used (MBTE critical for calibration)

This calibrabon cerificatn shall noi bo reproduced axcept in full without writhen appoval of the iabaratary.,

Primasy Standarcs oW Cal Datn (Caliorabed by, Cortificatn No.] Scheduled Calitradion

Parvar msles EPR-4424, CRATAS0TON F3-50p-07T{METAS, bo. 217-00608) Sap-08

Paweor sonsor HP 84814 Us372027T83 #3-5ep 0T [METAS, Mo, 217-00608) Sap-06

Feofarencs 20 o8 Abeniasbor BN 5088 (200) Fi-Jun07 (METAS, Mo 217-00561) Juna

Faforance 10 a8 Allenuston BH: 50472 [106) F-hun-07 (METAS, Mo 217-00501) Jisn-0a8 !

Fiotarence Proba ET30MG SN 4507 11-5ep-07 (SPEAG. No. ET3-150T_Sep0) Sap-08

Rafarense Probe ESI0NV BN: 3035 11Sop-07 (SPEAG. Na, ES3-3025_Sep(T) Sep-08

DAEA BN B0 1E.ban-08 (SPEAG, No. DAE4-801_ian08) dan0g

Secondary Slandands io# Check Diata {in housa) Schedided Check

Powetr Sshacr HP 84814, MYA1082317 16-0e4-02 (EPEAG, In houts chack Ocl-07) In housa chegk: Oci-09

RF ganarabor Agilent E44218 MY 41000875 11 -May-05 (SPEAG, In housa check Now(17T) I house chack;: Mow-08

Hatwork, Arabyzor HP §F53E US3ITIH0SE5 54208  1B-Oct-01 [SPEAG, in house chauk Ocl-0T) ins N ek Oct-08
Hama Funciian b

Caifirabiad by: Cinedio Loubles Liabsentory Tachnician SU/QQ\/\

Apravd by Katja Pokovis Techrmical Manager

s

Isaued: March 32, 2008

Certificats No: D1000V2-50018_Marda

Fage 1ol 8
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Calibration Laboratory of A,

# .-:- Sehwelzerischer Kalibeiordions
Schmid & Partner — g Sarvice sulsse détalonnage
Engineering AG = Servirio svizzero di taratura
Zsughnussirasse 43, 8004 Zurich, Switmariand T S swiss Cailbration Service
Accrodied by e Swiss Federal 0o of Mabrology mnd Accreditabon Accreditailon Mo SCS 108

Tha Swiss Accrodiialion Service ls ono of the signatories o the EA
Mulillslarsl Agreament fof thi recogritlon of ealibation cerificatns

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2003, "|IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless -
Communications Devices: Measurement Techniques®, December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

&) Federal Communications Commission Office of Engineering & Technology (FCC QET),
"Evaluating Compliance with FCC Guidelines for Human Exposure lo Radicfrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Maobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequancy Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Decumentation:
d) DASY4 System Handbook

Methods Applied and Interpratation of Parameters:
» Measurement Conditions: Further details are available from the Validation Report at the end
of the cerificate. All figures stated in the cerificate are valid at the frequency indicated.

* Antenna Parameters with T5L: The dipole is mounted with the spacer to peosition its feed
point exactly below the center marking of the flat phantom section, with the ams orighted
paraliel to the body axis.

+ Feed Point Impedance and Relturn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncertainty required.

» Elecirical Defay: One-way delay batween the SMA connector and the antenna feed point.
No uncertainty required.

*  SAR measured: SAR measured at the stated antenna input power.

» SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

= S5AR for nominal TSL paramaters; The measured TSL parameters are used lo calculate the
nominal SAR result.

Carificaln MNo! D1800V2-53018_Mardg Pnge 2 of 8
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Measurament Conditions
DASY gystem configuration, as far as not given on page 1.
DASY Version DASYE VAT
Extrapolation Advanced Extrapolation
Phantom Modular Flal Phaniom V5.0
Distance Dipole Canter - TSL 10 mm with Spacer

Zoom Scan Resclution dx, dy, dz = 5 mm

Fraquancy 1900 MHz £ 1 MHz
Head TSL parameters

The following paramatars and calculstions were applied.
Tamperature Parmittivity Conducthity

Nominal Head TSL parametors 20°C 40.0 1.40 mho/m

Moeasured Head TSL paramators {220+02}"C WE+E% 1.43 nihoim + 6 %

Head TSL temperature during test (213 +0.2)"C — —
SAR result with Head TSL

SAR averaged over 1 cm” (1 g) of Head TSL conditicn

SAR moasued 250 mW Inpul powor fASmW g

SAR normalized nommalized 1o 1W IFBmWIig

SAR for nominel Head TSL paremeters: ' nomalized o 1W 6.4 mW [ g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL Condition

SAR maeasurad 250 mW nput power 488mW g

SAR normalized normalized o 1W 198mWN /g

SAR for nominal Head TSL parameters ' normalized o 1W 19.5 mW | g £ 16.5 % (k=2)

" Camection 1o nominal TSL parameters according to d), cheplor *SAR Sans|tviles®

Cortificato No: 018D0V2-54018_Mards
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Body TSL parameters
Thia following paramelers and calculations were applied,
Tomparature Parmittivity Conductivity
Nominal Body T5L paramaters 20 533 1.82 mhoim
Moasured Body TSL paramotors (22.0£0.2)°C 52026% 1.55 mhalm £ 8 %
Body TSL temparature during test (213 20:2)°C _— —_—
SAR result with Body TSL
SAR pveraged aver 1 em’ (1 g) of Body TSL Caonditian
SAR measurad 250 mW input power BeImW /g
SAR normalized narmatized to 1W JBEmW I g
SAR for nominal Body TSL paramaters © normalized to 1W 6.8 mW /g £ 17.0 % (k=2)
SAR averaged over 10 em’ (10 g} of Body TSL candition
SAR measured 250 mW inpul power 521 mwWig
SAR nomalized narmalized to 1W 208mW i g

SAR for nomina! Body TSL parameders

normalized to TW

20.2 mW [ g £ 16.5 % (k=2}

? Comecton to nominal TSL parameters acconding to d), chapler “SAR Sensitiviles”

il

Carificate No; D1800V2-53016_Mandd
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Appendix
Antenna Parameters with Head TSL

Impadance, ransformad 1o fead paint 825 0+3.3j0
Reium Loss -2r9dB
Antenna Parameters with Body TSL
impadance, transformed (o fead point 450+ 29 M
Rlurm Loss - 295 dB
General Antenna Parameters and Design
| Etocirical Delay (one direction) | 1.203 ns

After long term use with 100W radiated power, anly a slighl warming of the dipols near the feedpolnl can be maasured.

The dipole is mada of slandard semirigid coaxial cabie. Tha canter conductor of thi fesding line i& directly connacted to the

second am of the dipole. The antenna s therefors shart-clrouited for DC-signals,

Mo excassive force must be applied to the dipode arms, because they might bend or the solderad connaclions near the

feadpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

June 4, 2002

Carificatn MNo; DI000YV2-50010_Mar0g
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DASY4 Validation Report for Head TSL
Date/Time: 21032008 15:30:20

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1990 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d018

Communication System: CW; Frequency: 1900 MHz; Buty Cyele: 1:1

Medium: HSL L0 BRB;

Medium paramelers used: £= 1900 MHz; o = 1.43 mho/m; & = 39.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
*  Probe: ETADVG - SNI1507 (HF ), ConvF(4.97, 4.97, .97 Calibrted: 11093007
*  Sensor-Surface: 4mm (Mechanical Surfnce Detection)
& Electronics: DAES Sntd]; Calibruted: 15 01,3008
¢ Phantom: Flal Phantom 5.0 (front); Type: QDOOOPS0AA

*  hMessurement SW: DASYA, VAT Bulld 53; Postprocessing SW': SEMCAD, V1B Build 172

Pin =250 mW; d = 10 mm/Zoom Sean (Tx7x7)/Cube 0:
Measurement grid; dx=5mm, dy=5mm, dz=5mm

Reference Value = 87.8 Vim; Power Drift = 0.057 dB

Peak SAR (extrapolated) = 16.2 Wikg

SAR( g) = 9,45 mW/g; SAR(10 g) =495 mW/g

Maximum value of SAR (measured) = 10.7 mWig

-3.60

-T.20

-10.8

-14.4

-18.0

0 4B = 10.7mW/g

Certificate No: D1800V2-5d018_Maros Pagef of 9
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impedance Measurament Plot for Head TSL
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DASY4 Validation Report for Body TSL

Date/Time: 21032008 16:41:02
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d018

Communication System: CW; Frequency: 1900 MHz; Duty Cyele: 1:1

Medium: MSL U0 BB;

Medium parameters used: = 1900 MHz; o = 1.55 mho/m; g = 52; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Asscssment)

DASY4 Confipuration:
*  Probe: ET3DVE - SNIS0T (HF) ConvE{4.43, 4,43, 4.43); Calibrated; 11.09.2007
*  Sensor-Surfece; dimm (Mechanical Surface Detection)
= Ebectropics: DAE4 So601; Calibrated; 15012048
¢  Phaniom: Flal Phantom 5.0 (bock i Type: QDOOOPS0AA

s Measurement SW: DASYH, V4.7 Build 53; Posiprocessing SW! SEMCAD, V1.E Build 172

Pin = 250 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube 0:
Moeasurement gridt dx=3mm, dy=5mm, dz=5mm

Reference Value = B9.2 Vim; Power Drift = 0.021 dB

Peak SAR (extrapolated) = 16.1 Wik

SAR(1 g) = 9.63 mW/g; SAR(10 g) =521 mW/g

Miaximum value of SAR (measured) = 11.3 mW/g

dB8
o.oon

-3.28

-6.56

-3.84

-13.1

-16.4

(4B = 11 3mWig

Cartificale No: C1B00V2-5d018_Mards Page 8 of §
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Impedance Measurement Plot for Body TSL
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ANNEX H: DAE3 CALIBRATION CERTIFICATE

Sotwrad i Partaai E g o G ! E ! n ﬂ

wadds 47, B0 Tunch, Switnardesd
Prang 41 | 2450700, Fax =41 1 248 07T
bl e, VI [y By COr

IMPORTANT NOTICE

USAGE OF THE DAE 3

Tra WAE unit is & delicate, high precisson instement and requines carmful reatment by e user. Tham ane no
-mﬂm;mmm.wmmuwnnmm

mw.mmﬁw—dnmﬂﬂumunwmmm.
Cussomes s rapcenible 1o apphy outmost caution ot o bend or damage the commector when changng batiens.

of the DAE: Balors shipping B DAE b SPEAG for calibration Cusbormar shall remove Th Batiers
#rdd pach th DAE in an artstatic bag. The packaging skall peobect B DAE nom impacts dufing ranspoetaton
The packags shall be manosd io indicate that & fragie instramant s inside.

E-Stop Failures: Touch delection may ba mafunchicning dus 10 broken magnets in the E-stop. Rough handling
of the E-siop miy sad o damage of thess magnaets. Touch and collsion smon e ofion caussd by dusl snd dr
sernulaied in the B-siop. To prvent E-slop telure, Customss shall skewys mount e probe 1o ths DAE
carnlully and ke the DAE undl in & non-gusty ssrviranimssnt i not used for Mskiasemants.

Ry, Minor repairs ans parionmed §1 no sl ot dufing e anrusl calibration Howetrenr. SPEAG ressnes
hrﬂlhﬂiﬂlhmnﬂﬂwxﬂrlfmmmmmm.

Important Note:
%-nwmm is vold If the DAE unit is dissssembled partly or fully by the
Customer. ¥

Hote:
attempt to grease or oll the E-stop assembly. Cleaning and readjusting of the E-
assembly is allowed by certified SPEAG personnel only and s part of the annual

Bchrmed & Partner Enginesding

TH_BFROA0E1T211BA DAE] doc 15.00.2004
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Calibration Laboratory of GHISE™, g Schwelsaracher Kalibriardienat
Schmid & Partrer Harsin bulise o Hisrrbgm

AG %'?J € harviche svicaers i tarsiurs

8 guwies Calibration Service

Erughausstresss 43, $0H Zurich, Switeriand

Accredied by ihe Swiss Accredlation Services [SA5)
Tha Swinn Accrecitation Sardcs iz one of e ugraloriss 1o tha EA
Wultiiateral Agresmant For the resegnilion of calibratier certificstas

coamt  RINERANMI i 1 AR SR R

This ciibier Corbts 0otumants Nl DECaabiity &2 AElonsl SUOTS, mhich rtize e pirsicsl ures of measuremend (51).
The MESUSTants B ihe UAOErSnnes Wi onloenss prbaliity Bee ghean o B iolowing pages and e pert of P cartlicale.

Al caltvaiions have Desen oonckscied T Oloassd Btarsiony Faciy. erdnoemaent lempersiues (22 & X)'C snd Fusicity < TIPS

Cpbbwrator Equipemant used (MATE criscal iy oRlinstion]

| Pricry Saiery L 1] e iy Feaioepiod Dy, Copciicmin Wy ichweigles) Calbesiens |
Fluis Progeis Calloser Tygs TO3 | S8 A20ART) Ceb-Clect-00f (Tl AT, N BT Ot

Kasithiary bhuitrsarter Typs 2001 SN: 081028 3-Oot -0 (Encl A, e EET) D107

| Sutspmtary Slencurds (=1 e Duste [ o) Scraduied Chesk

Calitraior Bas W11 G LAES QDS AD 1004 28-Jun-07 (SPILAG, in houss chack) I o chack Jun-0f

LTl'h- caiitradion corifcabs shall not De rproduced anpep in full wihoul witien approval of e lasomeny.
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Calibration Laboratory of o Scirwstanriacher Kallbrierdienst
Schmid & Partner = o e e

Enginsering AG —— Sarvichs svieers o tirtura
Taughausabiuise 43, 8004 Zurich, Switzerisd ﬁ#}f Swelun Cabinrathon Service
Acoredied by the Setss Federnsl O of Metrology end Accrediistion Accraditation Mo.: SCS 108
The Swiss Accrediation Service in one of B signatoriss 1o e BA
MRl Agreement lor [ recognition of calibration carticates
Glossary
DAE data acquisition elactronics
Connector angle  information used in DASY system o align probe sensor X to the robot

coordinate system.

Mothods Applied and Interpretation of Parameters

» DG Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparisan with a calibrated instrurment traceable to national standards. The figure givan
comesponds to the full scale range of the voltmeter in the respective rangs.

+ Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tocl inserted. Uncertainty is not required.

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

» DC Voltage Measurement Linearity; Verification of the Linearity at +10% and -10% of the
nominal calibration voltage. Influence of offsat voltage is included in this measuramant.

= Common mode sensitivity: Influence of a posithve or negative common mode voltage on the
differential measurameant,

« Channel separation: Influence of a voltage on the neighbor channels not subjact to an input
vollage.

«  AD Cornverter Values with inpuls shorled: Values on the intermal AD converter
cormesponding to zero input vollage

= Input Offsot Measurement: Oulpul voltage and stalislical results over a large number of
zero voltage measuremeants,

& lnput Offset Current; Typical value for information; Maximum channal input offset curmant,

+ Input resisfance: DAE input resistanca at the connector, during intermnal auto-zeroing and
during measurameant.

+ [Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal iz generated.

s Power consumption: Typical value for information. Supply currents in various operating
modes.

mrsszme

Coriifcabs Mo DAES-452 SepdT Paga 2 ol §
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DC Voltage Measuramant
AID - Converler Resolution rarinal
High Range: LS8 = R T fill range = 100, . +300 mYy
Low FRange: 1LEA = Bin | full mnga= -1....+3m
DASY maasunsment parmmebens: Auulo Zer Time: 3 sec; Measuring Bmac 3 sac
Calibration Factors X L Z
High Range S04.541 + 0.1% (k=2) | 408 461 £ 0.1% (k=2) | 404611 £0.1% (k=2)
Low Range J.96TOT £ 0.7% (k=2) | 3.54761 £ 0.7% (k=2) | FHEETE + OLT% (k=2)
Connector Angle
| Connuctor Angle ta bo Lsad in DASY system | S*E1° |

Comificals Mo, DAE 3452 Sep0T Pags 3 of §
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Appendix
1. DC Voltage Linearity
High Rargs Input (V) Raoading (sV] Error (%)
Channel X + Input 200000 200007 .00
Channal X + Input 20000 20005 67 0.03
Channel X - Inpit 20000 -20003.73 0.02
Channsl ¥ + Inpit 00000 200000.0 0.00
Channel ¥ + Input 20000 20005 09 0.03
Channal ¥ = Input 20000 =2004.03 0,04
Channal + Input 200000 200000.3 0,00
Channel I +Input 20000 20005.24 0.03
Channsl Z - Inpit 20000 -20003.60 0.02
Low Rangs It (W) Raading (V) Ervor [%)
Channel X * Input 2000 1859.8 0.00
Channal X + Input 200 20045 0.22
Channal X = Inpiat 200 =200.63 0.3
Channel ¥ * Input 2000 2000.0 0,00
Channsl ¥ * Input 200 196,25 038
Channsl ¥ = Input 200 ~201.08 0.53
Channal Z + Input 2000 2000.1 0.0
Channal Z +Input 200 108.97 .51
Channel I = Input 200 =201.22 061
2. Common mode sensitivity
DASY moasursment paramatans: Aulo Zero Timo: 3 sec; Moasuring tima: 3 sec
Comman mode High Range Low Range
Input Yoltage (mV) Mverage Reading (uV) Avarage Reading (V)
Channel X 200 457 352 !
- 200 =300 -3.88
Channe ¥ 200 478 -B.42
- 200 7.01 8.81
Channs Z 200 10.74 10,57
- 200 14,08 4318
3. Channel separation
DIASY misksufsmant paramaters: Aulo Zero Time: 3 sec; Moasuring tima: 3 sec
inpurt Voltsge (mV] | Channel X (V) | Chanmel ¥ (iV) | Channal Z [pV)
Channal X 200 1.84 40.44
Channal ¥ 200 0,08 = 1.73
Channael T 200 -1.33 o.87
Cartiicabe No: DAE3-452 SepOT Page 4 of §
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4. AD-Converter Values with inputs shorted

DASY maasuiremant paramaters: Aulo Zero Time: 3 soc; Measuring timo: 3 sec
High Range (L5B) Low Range (L58)
Charimel X 18115 1584
Charinal ¥ 15477 18877
Charnel Z 16145 17545
5. Input Offset Measurement
DASY moasrement paramelsn: Ao Zero Tima: J 9o Maasuring lim: 3 sec
ingat 10M0
Average (V) | min. OMsst (V) | max OMsat gy | 5 ::m
Channel X 0.51 0,06 1.3 0.23
Channal ¥ .82 -2.85 0,52 044
Channal T 0.11 0,74 0,80 0.33
6. Input Offset Current
Nomenal Inpul circuitry offael currenl on all channels: <2504
7. Input Resistance
Zurolng (MOhm) Measuring (MOhm)
Channel X 0.2001 200.7
Channel Y 0.2000 201.1
Channal 2 00,2000 2008
E. Low Battery Alarm Vol g
Typical values Alarm Lowveal (VDC)
Supply [+ Vee) +78
Supply (- Vee) T8 .
9. Power Consumption (venfied during pee tost)
Typical valuss Switched off (mA) | Stand by (mA) | Transmitiing (ma)
Supply {*+ Vee) 00 + #14
Supply |- Vec) =0.01 ad il
Conificals No: DAE3-452_Sap0T Page 5 ol §
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ANNEX|: THE EUT APPEARANCES AND TEST CONFIGURATION

Picture 5: Constituents of the sample

Picture 6-a: Test position 1 Picture 6-b: Test position 2

Picture 6-c: Test position 3 Picture 6-d: Test position 4
Picture 6: Test positions of EUT



