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1. General Information

1.1. Notes of the Test Report

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

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

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

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

1.2. Testing Laboratory

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

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

Post code: 201201

Country: P. R. China

Contact: Yang Weizhong

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

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

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

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

Company: ZTE CORPORATION

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

City: Shenzhen

Postal Code: 518057

Country: P.R. China

Contact: Zhang Min

Telephone: 021-68897541

Fax: 021-50801070

1.4. Manufacturer Information

Company: ZTE CORPORATION

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

City: Shenzhen

Postal Code: 518057

Country: P.R. China

Telephone: 021-68897541
Fax: 021-50801070



TA Technology (Shanghai) Co., Ltd.

Test Report

Reportli\lo.: RZA1105-0782SAR01R1

Page 7 of 124

o

1.5. Information of EUT

General Information

Device Type:

Portable Device

Exposure Category:

Uncontrolled Environment / General Population

Product Name:

GSM/GPRS Dual-band Mobile Phone

IMEI:

357210040002101

Hardware Version:

GMAE

Software Version:

ZTE-CN-8SFBW-P107D10V0.0.0

Antenna Type:

Internal Antenna

Device Operating Configurations :

Supporting Mode(s):

GSM 850/GSM 1900; (tested)

WIF1(802.11b/g);

Bluetooth;
Test Modulation: (GSM)GMSK;
Device Class: B

Max Number of Timeslots in Uplink 4
GPRS Multislot Class(12): Max Number of Timeslots in Downlink 4

Max Total Timeslot 5

Max Number of Timeslots in Uplink 4
EGPRS Multislot Class(12): Max Number of Timeslots in Downlink 4

Max Total Timeslot 5

Mode Tx (MHz) Rx (MHz)
Operating Frequency Range(s): GSM 850 824.2 ~ 848.8 869.2 ~ 893.8
GSM 1900 1850.2 ~1909.8 | 1930.2 ~ 1989.8

Power Class:

GSM 850: 4, tested with power level 5

GSM 1900: 1, tested with power level 0

Test Channel:
(Low - Middle - High)

128 - 190 - 251 (GSM 850)
512 - 661 - 810 (GSM 1900)

(tested)
(tested)
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Auxiliary Equipment Details

AE1:Battery

Model: Li3708T42P3h553447

Manufacturer: ZTE CORPORATION

SN: 10091103284536250

Equipment Under Test (EUT) is a model of GSM/GPRS Dual-band Mobile Phone. The device has an
internal antenna for GSM Tx/Rx, and the other is BT/WIFI antenna that can be used for Tx/Rx. The
detail about Mobile phone and Lithium Battery is in chapter 1.5 in this report. SAR is tested for GSM
850 and GSM 1900.

The sample under test was selected by the Client.

Components list please refer to documents of the manufacturer.

1.6. The Maximum SARy4 Values and Conducted Power of each tested band

Head Configuration

Mode Channel Position SARq (W/kg)
GSM 850 High/251 Left, Cheek 1.070
GSM 1900 High/810 Left, Cheek 0.966

Body Worn Configuration

Mode Channel Separation distance SAR+g4 (W/kg)

4TXslots EGPRS 850 High/251 15mm 1.100
4TXslots GPRS 1900 High/810 15mm 0.726
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Maximum Power
Max Conducted Power Max Average Power
Mode
(dBm) (dBm)
GSM 31.98 22.95
GSM 850 GPRS, 4TXslots 28.80 25.79
EGPRS, 4TXslots 28.74 25.73
GSM 29.06 20.03
GSM 1900 GPRS, 4TXslots 25.44 22.43
EGPRS, 4TXslots 25.44 22.43

Note: The detail Power refer to Table 5 (Power Measurement Results).

1.7. Test Date

The test is performed from May 26, 2011 to May 27, 2011.
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2. Operational Conditions during Test

2.1. General Description of Test Procedures

A communication link is set up with a System Simulator (SS) by air link, and a call is established.
The Absolute Radiofrequency Channel Number (ARFCN) is allocated to 128, 190 and 251 in the
case of GSM 850, to 512, 661 and 810 in the case of GSM 1900. The EUT is commanded to
operate at maximum transmitting power.

Connection to the EUT is established via air interface with E5515C, and the EUT is set to maximum
output power by E5515C. The EUT battery must be fully charged and checked periodically during

the test to ascertain uniform power output. The antenna connected to the output of the base station
simulator shall be placed at least 50 cm away from the EUT. The signal transmitted by the simulator
to the antenna feeding point shall be lower than the output power level of the EUT by at least 30 dB.

2.2. GSM Test Configuration

SAR tests for GSM 850 and GSM 1900, a communication link is set up with a System Simulator (SS)
by air link. Using E5515C the power lever is set to “5” in SAR of GSM 850, set to “0” in SAR of GSM
1900. Since the GPRS class is 12 for this EUT, it has at most 4 timeslots in uplink and at most 4
timeslots in downlink, the maximum total timeslots is 5. The EGPRS class is 12 for this EUT, it has at
most 4 timeslots in uplink and at most 4 timeslots in downlink, the maximum total timeslots is 5.

When SAR tests for EGPRS mode is necessary, GMSK modulation should be used to minimize SAR
measurement error due to higher peak-to-average power (PAR) ratios inherent in 8-PSK.

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:

Table 1: The allowed power reduction in the multi-slot configuration

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

2.3.1. Against Phantom Head
Measurements were made in “cheek” and “tilt” positions on both the left hand and right hand sides of
the phantom.

The positions used in the measurements were according to IEEE 1528 - 2003 "IEEE Recommended
Practice for Determining the Peak Spatial-Average Specific Absorption Rate(SAR) in the Human
Head from Wireless Communications Devices: Measurement Techniques".

2.3.2. Body Worn Configuration

Body-worn operating configurations should be tested with the belt-clips and holsters attached to the
device and positioned against a flat phantom in normal use configurations. Devices with a headset
output should be tested with a headset connected to the device. The distance between the device
and the phantom was kept 15mm.
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3. SAR Measurements System Configuration

3.1.

SAR Measurement Set-up

The DASY4 system for performing compliance tests consists of the following items:

A standard high precision 6-axis robot (Staubli RX family) with controller and software. An
arm extension for accommodating the data acquisition electronics (DAE).

A dosimetric probe, i.e. an isotropic E-field probe optimized and calibrated for usage in tissue
simulating liquid. The probe is equipped with an optical surface detector system.

A data acquisition electronic (DAE) which performs the signal amplification, signal
multiplexing, AD-conversion, offset measurements, mechanical surface detection, collision
detection, etc. The unit is battery powered with standard or rechargeable batteries. The
signal is optically transmitted to the EOC.

A unit to operate the optical surface detector which is connected to the EOC.

The Electro-Optical Coupler (EOC) performs the conversion from the optical into a digital
electric signal of the DAE. The EOC is connected to the DASY4 measurement server.

The DASY4 measurement server, which performs all real-time data evaluation for field
measurements and surface detection, controls robot movements and handles safety
operation. A computer operating Windows 2003

DASY4 software and SEMCAD data evaluation software.

Remote control with teach panel and additional circuitry for robot safety such as warning
lamps, etc.

The generic twin phantom enabling the testing of left-hand and right-hand usage.

The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

System validation dipoles allowing to validate the proper functioning of the system.

— Pc | AN

Wil | | 15_ _-’J
C zle
DsP 4

L e TeasH
i warpFa anl s

H

£ ot bk
[y s

VR aw Fui Py
Lissmps

il ol | i

.

Figure 1 SAR Lab Test Measurement Set-up
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3.2. DASY4 E-field Probe System

The SAR measurements were conducted with the dosimetric probe EX3DV4 (manufactured by
SPEAG), designed in the classical triangular configuration and optimized for dosimetric

evaluation.

3.2.1. EX3DV4 Probe Specification

Construction

Calibration

Frequency

Directivity

Dynamic Range

Dimensions

Application

Symmetrical design with triangular core
Built-in shielding against static charges
PEEK enclosure material (resistant to
organic solvents, e.g., DGBE)

ISO/IEC 17025 calibration service available
10 MHz to > 6 GHz

Linearity: + 0.2 dB
(30 MHz to 6 GHz)

. _ Figure 2.EX3DV4 E-field Probe
1+ 0.3 dB in HSL (rotation around probe

axis) £ 0.5 dB in tissue material (rotation
normal to probe axis)

10 uyW/g to > 100 mW/g Linearity:
+ 0.2dB (noise: typically < 1 yW/g)

Overall length: 330 mm (Tip: 20 mm)
Tip diameter: 2.5 mm (Body: 12 mm)
Typical distance from probe tip to dipole
centers: 1 mm

High precision dosimetric
measurements in any exposure
scenario (e.g., very strong gradient
fields).
Only probe which enables compliance

teSting for frequenCies up to 6 GHz Figure 3. EX3DV4 E-field probe
with precision of better 30%.




TA Technology (Shanghai) Co., Ltd.

Test Report
Report No.: RZA1105-0782SAR01R1 Page 14 of 124

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

Or
i
SAR = |EI* o
o
Where:

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

3.3. Other Test Equipment

3.3.1. Device Holder for Transmitters

The DASY device holder is designed to cope with the die
rent positions given in the standard.

It has two scales for device rotation (with respect to the body
axis) and device inclination (with respect to the line between
the ear reference points). The rotation centers for both
scales is the ear reference point (ERP). Thus the device
needs no repositioning when changing the angles.

The amount of dielectric material has been reduced in the
closest vicinity of the device, since measurements have
suggested that the inference of the clamp on the test results Figure 4 Device Holder
could thus be lowered.
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3.3.2. Phantom

The Generic Twin Phantom is constructed of a fiberglass shell integrated in a wooden Figure. 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

Figure 5 Generic Twin Phantom

3.4. Scanning Procedure

The DASY4 installation includes predefined files with recommended procedures for measurements
and validation. They are read-only document files and destined as fully defined but unmeasured
masks. All test positions (head or body-worn) are tested with the same configuration of test steps
differing only in the grid definition for the different test positions.

® The “reference” and “drift” measurements are located at the beginning and end of the batch
process. They measure the field drift at one single point in the liquid over the complete procedure.
The indicated drift is mainly the variation of the DUT’s output power and should vary max. £ 5 %.

® The “surface check” measurement tests the optical surface detection system of the DASY4 system
by repeatedly detecting the surface with the optical and mechanical surface detector and
comparing the results. The output gives the detecting heights of both systems, the difference
between the two systems and the standard deviation of the detection repeatability. Air bubbles or
refraction in the liquid due to separation of the sugar-water mixture gives poor repeatability (above
+ 0.1mm). To prevent wrong results tests are only executed when the liquid is free of air bubbles.
The difference between the optical surface detection and the actual surface depends on the probe
and is specified with each probe. (It does not depend on the surface reflectivity or the probe angle
to the surface within £ 30°.)

® Area Scan
The Area Scan is used as a fast scan in two dimensions to find the area of high field values
before running a detailed measurement around the hot spot.Before starting the area scan a grid
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spacing of 15 mm x 15 mm is set. During the scan the distance of the probe to the phantom remains
unchanged.
After finishing area scan, the field maxima within a range of 2 dB will be ascertained.

® Zoom Scan
Zoom Scans are used to estimate the peak spatial SAR values within a cubic averaging volume
containing 1 g and 10 g of simulated tissue. The default Zoom Scan is done by 7x7x7 points within
a cube whose base is centered around the maxima found in the preceding area scan.

® Spatial Peak Detection
The procedure for spatial peak SAR evaluation has been implemented and can determine values of
masses of 1g and 10g, as well as for user-specific masses.The DASY4 system allows evaluations
that combine measured data and robot positions, such as:
* maximum search
« extrapolation
* boundary correction
* peak search for averaged SAR
During a maximum search, global and local maxima searches are automatically performed in 2-D
after each Area Scan measurement with at least 6 measurement points. It is based on the
evaluation of the local SAR gradient calculated by the Quadratic Shepard's method. The algorithm
will find the global maximum and all local maxima within -2 dB of the global maxima for all SAR
distributions.
Extrapolation routines are used to obtain SAR values between the lowest measurement points and
the inner phantom surface. The extrapolation distance is determined by the surface detection
distance and the probe sensor offset. Several measurements at different distances are necessary
for the extrapolation. Extrapolation routines require at least 10 measurement points in 3-D space.
They are used in the Zoom Scan to obtain SAR values between the lowest measurement points and
the inner phantom surface. The routine uses the modified Quadratic Shepard's method for
extrapolation. For a grid using 7x7x7 measurement points with 5mm resolution amounting to 343
measurement points, the uncertainty of the extrapolation routines is less than 1% for 1g and 10g
cubes.

® A Z-axis scan measures the total SAR value at the x-and y-position of the maximum SAR value

found during the cube 7x7x7 scan. The probe is moved away in z-direction from the bottom of the
SAM phantom in 5mm steps.
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3.5. Data Storage and Evaluation

3.5.1. Data Storage

The DASY4 software stores the acquired data from the data acquisition electronics as raw data (in
microvolt readings from the probe sensors), together with all necessary software parameters for the
data evaluation (probe calibration data, liquid parameters and device frequency and modulation data)
in measurement files with the extension “.DA4”. The software evaluates the desired unit and format
for output each time the data is visualized or exported. This allows verification of the complete
software setup even after the measurement and allows correction of incorrect parameter settings. For
example, if a measurement has been performed with a wrong crest factor parameter in the device
setup, the parameter can be corrected afterwards and the data can be re-evaluated.

The measured data can be visualized or exported in different units or formats, depending on the
selected probe type ([V/m], [A/m], [°C], [mW/g], [mW/cm?], [dBrel], etc.). Some of these units are not
available in certain situations or show meaningless results, e.g., a SAR output in a lossless media will
always be zero. Raw data can also be exported to perform the evaluation with other software
packages.

3.5.2. Data Evaluation by SEMCAD
The SEMCAD software automatically executes the following procedures to calculate the field units

from the microvolt readings at the probe connector. The parameters used in the evaluation are stored
in the configuration modules of the software:

Probe parameters: - Sensitivity Normi, aip, aj1, aiz
- Conversion factor ConvF;
- Diode compression point Dcp;

Device parameters: - Frequency f
- Crest factor cf

Media parameters: - Conductivity
- Density

These parameters must be set correctly in the software. They can be found in the component
documents or they can be imported into the software from the configuration files issued for the
DASY4 components. In the direct measuring mode of the multimeter option, the parameters of the
actual system setup are used. In the scan visualization and export modes, the parameters stored in
the corresponding document files are used.

The first step of the evaluation is a linearization of the filtered input signal to account for the
compression characteristics of the detector diode. The compensation depends on the input signal,
the diode type and the DC-transmission factor from the diode to the evaluation electronics.
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If the exciting field is pulsed, the crest factor of the signal must be known to correctly compensate for
peak power. The formula for each channel can be given as:

Vi=U;+U?-cf/dcp;

with V= compensated signal of channel i (i=x,v,2)
U; = input signal of channel i (i=x,y,2)
cf = crest factor of exciting field (DASY parameter)
dcpi = diode compression point (DASY parameter)

From the compensated input signals the primary field data for each channel can be

evaluated:
E-field probes: E; = ( V,-/Norm,- . COI‘IVF)”2
. . — 1/2 f2
H-field probes: H; = ( ‘/,) . (a,-o + a4 f+ ) ) /f
With V; = compensated signal of channel i (i=x,y,2)
Norm; = sensor sensitivity of channel i (i=x,y,2)
[mV/(V/m)?] for E-field Probes
ConvF = sensitivity enhancement in solution
ajj = sensor sensitivity factors for H-field probes
f = carrier frequency [GHz]
E; = electric field strength of channel i in V/m
H; = magnetic field strength of channel i in A/m

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

Eiot= (Ex2+ Ey/’+ E22)1/2

The primary field data are used to calculate the derived field units.

SAR=(En’ )/( -1000)
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with SAR = local specific absorption rate in mW/g
Eot = total field strength in V/m

_ = conductivity in [mho/m] or [Siemens/m]

. = equivalent tissue density in g/cm®

Note that the density is normally set to 1 (or 1.06), to account for actual brain density rather than the
density of the simulation liquid. The power flow density is calculated assuming the excitation field to
be a free space field.

Ppwe = Etotz / 3770 or Ppwe = Htotz " 37.7

with Ppwe = equivalent power density of a plane wave in mW/cm?
E ot = total electric field strength in V/m

H,o¢ = total magnetic field strength in A/m
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3.6. System Check

The manufacturer calibrates the probes annually. Dielectric parameters of the tissue simulates were
measured every day using the dielectric probe kit and the network analyzer. A system check
measurement was made following the determination of the dielectric parameters of the simulates,
using the dipole validation kit. A power level of 250 mW was supplied to the dipole antenna, which
was placed under the flat section of the twin SAM phantom. The system check results (dielectric
parameters and SAR values) are given in the table 8 and table 9.

System check results have to be equal or near the values determined during dipole calibration with
the relevant liquids and test system (£10 %).

System check is performed regularly on all frequency bands where tests are performed with the
DASY4 system.

{ k 30 Probe positioner
[ d
|!| Field probe

' "y | Fiat Phantom

K / N

Dipole
¥
~ Dir.Coupler
Sig"ﬂl = I@} = B — x Ell=| |=
Generator Pass - r 1 Cable Att1
Att3
<
Att2

Figure 6 System Check Set-up
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Justification for Extended SAR Dipole Calibrations

Usage of SAR dipoles calibrated less than 2 years ago but more than 1 year ago were confirmed in
maintaining return loss (< - 20 dB, within 20% of prior calibration) and impedance (within 5 ohm from
prior calibration) requirements per extended calibrations in KDB Publication 450824

Dipole D835V2 SN: 4d092
Head
Date of Measurement | Return Loss(dB) | A % Impedance (Q) AQ
1/14/2010 -30.3 51.2
1.3% 0.5Q
1/13/2011 -29.9 51.7
Body
Date of Measurement | Return Loss(dB) | A% Impedance (Q) AQ
1/14/2010 -25.6 47.6
0.4% 0.2Q
1/13/2011 -25.7 47.4
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3.7. Equivalent Tissues

The liquid is consisted of water, salt, Glycol, Sugar, Preventol and Cellulose.The liquid has
previously been proven to be suited for worst-case. The table 2 and table 3 show the detail
solution. It’s satisfying the latest tissue dielectric parameters requirements proposed by the OET

65.
Table 2: Composition of the Head Tissue Equivalent Matter
MIXTURE% FREQUENCY(Brain) 835MHz

Water 41.45

Sugar 56

Salt 1.45

Preventol 0.1

Cellulose 1.0

Dielectric Parameters

f=835MHz €=41.5 0=0.9
Target Value

MIXTURE% FREQUENCY(Brain) 1900MHz
Water 55.242
Glycol monobutyl 44.452
Salt 0.306

Dielectric Parameters

f=1900MHz €=40.0 0=1.40
Target Value

Table 3: Composition of the Body Tissue Equivalent Matter

MIXTURE% FREQUENCY(Body) 835MHz
Water 52.5
Sugar 45
Salt 1.4
Preventol 0.1
Cellulose 1.0
Die'e::::etpf:::':ters f=835MHz  €=55.2 0=0.97

MIXTURE% FREQUENCY (Body) 1900MHz
Water 69.91
Glycol monobutyl 29.96
Salt 0.13

Dielectric Parameters

f=1900MHz €=53.3 0=1.52
Target Value
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4. Laboratory Environment
Table 4: The Ambient Conditions during Test

Temperature Min. = 20°C, 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.

5. Characteristics of the Test

5.1. Applicable Limit Regulations

IEEE Std C95.1, 1999: IEEE Standard for Safety Levels with Respect to Human Exposure to
Radiofrequency Electromagnetic Fields, 3 kHz to 300 GHz.

5.2. Applicable Measurement Standards

IEEE Std 1528 ™-2003: IEEE Recommended Practice for Determining the Peak Spatial-Average
Specific Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:
Measurement Techniques.

SUPPLEMENT C Edition 01-01 to OET BULLETIN 65 Edition 97-01 June 2001 including DA
02-1438, published June 2002: Evaluating Compliance with FCC Guidelines for Human Exposure
to Radiofrequency Electromagnetic Fields Additional Information for Evaluation Compliance of
Mobile and Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions.
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6. Conducted Output Power Measurement

6.1.

Summary

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

6.2. Conducted Power Results

Table 5: Conducted Power Measurement Results

Conducted Power(dBm) Average power(dBm)
GSM 850 Channel Channel | Channel Channel | Channel | Channel

128 190 251 128 190 251

GSM Results 31.98 31.98 31.96 | -9.03dB | 22.95 22.95 22.93
1TXslot 31.98 31.92 31.9 -9.03dB | 22.95 22.89 22.87

GPRS | 2TXslots 31.15 31.12 31.09 | -6.02dB | 25.13 25.1 25.07
(GMSK) | 3TXslots 29.56 29.53 29.47 | -4.26dB 25.3 25.27 25.21
4TXslots 28.8 28.76 28.7 -3.01dB | 25.79 25.75 25.69

1TXslot 31.91 31.91 31.9 -9.03dB | 22.88 22.88 22.87

EGPRS | 2TXslots 31.11 31.11 31.09 | -6.02dB | 25.09 25.09 25.07
(GMSK) | 3TXslots 29.51 29.51 29.46 | -4.26dB | 25.25 25.25 25.2
4TXslots 28.74 28.74 28.67 | -3.01dB | 25.73 25.73 25.66
Conducted Power(dBm) Average power(dBm)
GSM 1900 Channel Channel | Channel Channel | Channel | Channel
512 661 810 512 661 810

GSM Results 29.03 28.92 29.06 | -9.03dB 20 19.89 20.03
1TXslot 28.93 28.83 28.97 | -9.03dB 19.9 19.8 19.94

GPRS | 2TXslots 28.05 27.9 28.03 | -6.02dB | 22.03 21.88 22.01
(GMSK) | 3TXslots 26.25 26.16 26.26 | -4.26dB | 21.99 21.90 22.00
4TXslots 25.41 25.27 2544 | -3.01dB 22.4 22.26 22.43

1TXslot 28.97 28.86 28.97 | -9.03dB 19.94 19.83 19.94

EGPRS | 2TXslots 28.07 27.91 28.03 | -6.02dB | 22.05 21.89 22.01
(GMSK) | 3TXslots 26.26 26.11 26.26 | -4.26dB 22 21.85 22
4TXslots 25.41 25.27 2544 | -3.01dB 22.4 22.26 22.43

Note:

1) Division Factors

To average the power, the division factor is as follows:
1 TX- slot = 1 transmit time slot out of 8 time slots
=> conducted power divided by (8/1)

=>-9.03dB
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2 TX- slots = 2 transmit time slots out of 8 time slots

=> conducted power divided by (8/2) =>-6.02 dB
3TX- slots = 3 transmit time slots out of 8 time slots

=> conducted power divided by (8/3) =>-4.26 dB
4 TX- slots = 4 transmit time slots out of 8 time slots

=> conducted power divided by (8/4) =>-3.01 dB

2) Average power numbers
The maximum power numbers are marks in bold.
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7. Test Results

7.1. Dielectric Performance

Table 6: Dielectric Performance of Head Tissue Simulating Liquid

L. Dielectric Parameters Temp
Frequency Description R
£ o(s/m) C
Target value 41.50 0.90 |
835MHz 1 5% window 39.43 —43.58 0.86 — 0.95
head M tval
(head) easurement value 4176 0.90 218
2011-5-26
Target value 40.00 1.40 |
1900MHz 15% window 38.00 — 42.00 1.33 —1.47
head M tval
(head) easurement value 39.89 145 219
2011-5-26
Table 7: Dielectric Performance of Body Tissue Simulating Liquid
L. Dielectric Parameters Temp
Frequency Description R
& o(s/m) C
Target value 55.20 0.97 /
835MHz 5% window 52.44 — 57.96 0.92 —1.02
(body) Measurement value 56.25 0.99 219
2011-5-27 ' ' )
Target value 53.30 1.52 /
1900MHz 5% window 50.64 — 55.97 1.44 — 1.60
(body) Measurement value 5198 156 017
2011-5-27 ’ ' ’
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7.2. System Check Results

Table 8: System Check for Head Tissue Simulating Liquid

SAR(W/kg) Dielectric Tem
Frequency Description 4 Parameters P
10g 19 & o(s/m) T
Recommended result 1.56 2.39
) 41.2 0.89 /
+10% window 1.40 —1.72 2.15—2.63
835MHz v tval
easurement vaile 16 242 4176 | 090 | 21.8
2011-5-26
R ded It 5.22 10
ecommen. ed resu 39.5 144 /
+10% window 470 —574 | 9.00—11.00
1900MHz
Measurement value 534 103 39.89 145 219
2011-5-26 ' ’ ' ' '

Note: 1. The graph results see ANNEX B.
2. Recommended Values used derive from the calibration certificate and 250 mW is used as
feeding power to the calibrated dipole.

Table 9: System Check for Body Tissue Simulating Liquid

SAR(W/kg) Dielectric Tem
Frequency Description 9 Parameters P
109 19 & o(s/m) C
Recommended result 1.63 2.49
) 54.6 0.98 /
+10% window 1.47 —1.79 224 —2.74
835MHz v val
eastrement vaile 1.65 252 5625 | 099 | 21.9
2011-5-27
Recommended result 5.52 10.3
) 53.5 1.54 /
+10% window 497 —6.07 | 9.27 —11.33
1900 MHz M tval
rement v
easurement vaile 5.34 10.18 5198 | 156 | 217
2011-5-27

Note: 1. The graph results see ANNEX B.
2. Target Values used derive from the calibration certificate and 250 mW is used as feeding
power to the Calibrated dipole.
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7.3. Summary of Measurement Results
7.3.1. GSM 850 (GPRS/EGPRS)
Table 10: SAR Values [GSM 850 (GPRS/EGPRS)]
Limit of SAR 10 g Average 1 g Average Power Drift
2.0 W/kg 1.6 W/kg +0.21 dB Graph
. " Measurement Result(W/kg) Power Drift | Results
Different Test Position Channel
10 g Average ‘ 1 g Average (dB)
Test Position of Head
High/251 0.789 1.070 -0.040 Figure 11
Left hand, Touch cheek Middle/190 0.649 0.879 -0.136 Figure 12
Low/128 0.648 0.876 -0.002 Figure 13
Left hand, Tilt 15 Degree Middle/190 0.289 0.380 0.018 Figure 14
High/251 0.752 1.020 0.135 Figure 15
Right hand, Touch cheek Middle/190 0.668 0.906 -0.166 Figure 16
Low/128 0.628 0.845 0.030 Figure 17
Right hand, Tilt 15 Degree Middle/190 0.289 0.380 -0.015 Figure 18
Test position of Body (Distance 15mm)
Towards Ground (GSM) Middle/190 0.436 0.596 -0.048 Figure 19
High/251 0.720 0.981 -0.006 Figure 20
Towards Ground (2T Xslots) | Middle/190 0.671 0.912 -0.095 Figure 21
Low/128 0.652 0.889 -0.135 Figure 22
High/251 0.739 1.000 -0.018 Figure 23
Towards Ground (3TXslots) | Middle/190 0.695 0.946 -0.119 Figure 24
Low/128 0.661 0.896 0.016 Figure 25
High/251 0.799 1.090 0.010 Figure 26
Towards Ground (4TXslots) | Middle/190 0.750 1.020 -0.073 Figure 27
Low/128 0.725 0.984 -0.011 Figure 28
High/251 0.798 1.080 0.034 Figure 29
Towards Phantom (4TXslots) | Middle/190 0.758 1.030 -0.122 Figure 30
Low/128 0.724 0.977 -0.004 Figure 31
Worst Case Position of Body with Earphone (Distance 15mm)
Towards Ground(GSM) | High/251 | 0.295 | 0.405 0.016 | Figure 32
Worst case position of Body with EGPRS (GMSK, Distance 15mm)
Towards Ground (4TXslots) | High/251 | 0.808 | 1.100 -0.173 | Figure 33

Note: 1.The value with blue color is the maximum SAR Value of each test band.

2. Upper and lower frequencies were measured at the worst position.
3. 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 limit (< 0.8W/kg), testing at the high and low channels is

optional.

4. When SAR tests for EGPRS mode is necessary, GMSK modulation should be used to
minimize SAR measurement error due to higher peak-to-average power (PAR) ratios inherent

in 8-PSK.
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7.3.2. GSM 1900 (GPRS/EGPRS)

Table 11: SAR Values [GSM 1900(GPRS/EGPRS)]

L. 10 g Average 1 g Average Power Drift
Limit of SAR
2.0 W/kg 1.6 W/kg +0.21dB Graph
. » Measurement Result(W/kg) Power Drift | Results
Different Test Position Channel
10 g Average 1 g Average (dB)
Test Position of Head

High/810 0.550 0.966 -0.015 Figure 34
Left hand, Touch cheek Middle/661 0.487 0.850 0.121 Figure 35
Low/512 0.401 0.695 -0.025 Figure 36
Left hand, Tilt 15 Degree Middle/661 0.197 0.299 -0.046 Figure 37
Right hand, Touch cheek Middle/661 | 0.366(max.cube) | 0.583(max.cube) -0.087 Figure 38
Right hand, Tilt 15 Degree | Middle/661 0.192 0.303 -0.108 Figure 39

Test position of Body (Distance 15mm)

Towards Ground (GSM) Middle/661 | 0.233(max.cube) | 0.388(max.cube) 0.103 Figure 40
Towards Ground (2TXslots) | Middle/661 | 0.355(max.cube) | 0.588(max.cube) -0.054 Figure 41
Towards Ground (3TXslots) | Middle/661 | 0.348(max.cube) | 0.574(max.cube) -0.058 Figure 42
Towards Ground (4TXslots) | Middle/661 | 0.381(max.cube) | 0.633(max.cube) -0.071 Figure 43

High/810 0.419 0.726 -0.018 Figure 44
Towards Phantom(4TXslots) | Middle/661 0.387 0.672 -0.047 Figure 45
Low/512 0.327 0.562 0.020 Figure 46
Worst Case Position of Body with Earphone (Distance 15mm)
Towards Phantom (GSM) | High/810 0235 | 0406 | 0039 | Figure47
Worst case position of Body with EGPRS (GMSK, Distance 15mm)
Towards Phantom(4TXslots) | High/810 0.418 0.725 -0.074 Figure 48

Note: 1.The value with blue color is the maximum SAR Value of each test band.
2. Upper and lower frequencies were measured at the worst position.

3. 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 limit (< 0.8W/kg), testing at the high and low channels is

optional.

4. When SAR tests for EGPRS mode is necessary, GMSK modulation should be used to
minimize SAR measurement error due to higher peak-to-average power (PAR) ratios

inherent in 8-PSK.

5. The (max.cube) labeling indicates that during the grid scanning an additional peak was found
which was within 2.0dB of the highest peak. The value of the highest cube is given in the
table above; the value from the second assessed cube is given in the SAR distribution plots

(See ANNEX C).
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7.3.3. BT/WIFI function

The distance between BT/wifi antenna and main antenna is >5 cm. The location of the antennas

inside mobile phone is shown below:
ra "

BT/WiFi Antenna

75mm

Main Antenna

>

The output power of BT antenna is as following:

Cho Ch 39 Ch 78
Channel
2402 MHz 2441 MHz 2480 MHz
GFSK Test result (dBm) 4.59 4.63 4.24
EDR2M-4_DQPSK Test result (dBm) 3.87 4.02 3.57
EDR3M-8DPSK Test result (dBm) 4.05 4.23 3.77

The output power of WIFI antenna is as following:

Data rate
Mode Channel AV Power (dBm)
(Mbps)
11b 1 12.53
1 2 12.49
5.5 12.5
11 12.48
1 12.91
7 2 12.82
5.5 12.85
11 12.8
13 1 13.05
2 12.72
5.5 12.75
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S 11 12.75
6 10.85
9 10.8
12 10.78
] 18 10.76
24 10.74
36 10.72
48 10.71
54 10.72
6 11.34
9 11.33
12 11.32
19 . 18 11.32
24 11.26
36 11.2
48 11.19
54 11.22
6 11.49
9 11.47
12 11.46
1 18 11.47
24 11.42
36 11.45
48 11.42
54 11.45

Note: 1. KDB 248227-SAR is not required for 802.11g channels when the maximum average output
power is less than Y4 dB higher than measured on the corresponding 802.11b channels.

Output Power Thresholds for Unlicensed Transmitters

245 515-535| 5.47-5.85 GHz
PRef 12 6 5 mw
Device output power should be rounded to the nearest mW to compare with values specified
in this table.

Stand-alone SAR
According to the output power measurement result and the distance between BT/WIFI antenna and
main antenna we can draw the conclusion that:

stand-alone SAR are not required for BT, because the output power of BT transmitter is <
2PRr=13.8dBm and its antenna is >5cm from other antenna.

stand-alone SAR are not required for WIFI, because the output power of WIFI transmitter is <
2PRr=13.8dBm and its antenna is >5cm from other antenna;
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e

Simultaneous SAR
About BT and GSM Antenna, stand-alone SAR are not required for BT and its antenna is >5cm from

other antenna., so Simultaneous SAR are not required for BT.

About WIFI and GSM Antenna, stand-alone SAR are not required for WIFI and its antenna is >5cm
from other antenna., so Simultaneous SAR are not required for WIFI.

BT and WIFI antenna can not be simultaneous transmit.
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8. Measurement Uncertainty

Standard
) . ) Degree of
Uncertainty Probability ncertainty
No. source Type o k Ci freedom
Value (%) Distribution .
U; (%) Vet OF Vi
1 System repetivity A 0.5 N 1 1 0.5 9
Measurement system
2 -probe calibration B 5.9 N 1 1 5.9 0
3 -axial isotropy of the probe B 4.7 R \/5 405 1.9 o
4 - Hemispherical isotropy of the probe B 9.4 R \/§ +/0.5 3.9 0
6 | -boundary effect B 1.9 R J3 1 1.1 %
7 | -probe linearity B 4.7 R J3 1 2.7 %
8 - System detection limits B 1.0 R \/§ 1 0.6 o0
9 -readout Electronics B 1.0 N 1 1 1.0 0
10 | -response time B 0 R \/§ 1 0 o0
11 -integration time B 4.32 R \/§ 1 25 o0
12 | -noise B 0 R J3 1 0 B
13 | -RF Ambient Conditions B 3 R \/§ 1 1.73 0
14 | -Probe Positioner Mechanical Tolerance B 0.4 R \/§ 1 0.2 o
-Probe  Positionin with  respect to
15 J P B 2.9 R J3 1 1.7 o
Phantom Shell
-Extrapolation, interpolation and
16 | Integration Algorithms for Max. SAR B 3.9 R \/§ 1 23 o0
Evaluation
Test sample Related
17 | -Test Sample Positioning A 29 N 1 1 4.92 71
18 | -Device Holder Uncertainty A 4.1 N 1 1 41 5
-Output Power Variation - SAR drift
19 B 5.0 R J3 1 2.9 B
measurement
Physical parameter
20 | -phantom B 4.0 R J3 1 2.3 %
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21 -liquid conductivity (deviation from target) B 5.0 \/§ 0. 64 1.8
-liquid conductivity (measurement
22 ) B 0.77 1 0. 64 0.493
uncertainty)
23 | -liquid permittivity (deviation from target) B 5.0 \/§ 0.6 1.7
-liquid permittivity (measurement
24 B 0.29 1 0.6 0.174
uncertainty )
. 21
Combined standard uncertainty u, = Z:Cizui2 11.36
i=1
Expanded uncertainty (confidence interval of
u, =2u, k=2 22.72
95 %)
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9. Main Test Instruments

Table 12: List of Main Instruments
No. Name Type Serial Calibration Date Val.id

Number Period

01 | Network analyzer Agilent 8753E US37390326 September 13, 2010 | One year
02 | Dielectric Probe Kit Agilent 85070E US44020115 No Calibration Requested
03 | Power meter Agilent E4417A | GB41291714 March 12, 2011 One year
04 | Power sensor Agilent N8481H | MY50350004 September 26, 2010 | One year
05 | Signal Generator HP 8341B 2730A00804 | September 13, 2010 One year
06 | Amplifier IXA-020 0401 No Calibration Requested
07 | BTS E5515C MY48360988 December 3, 2010 One year
08 | E-field Probe EX3DV4 3677 November 24, 2010 | One year
09 | DAE DAE4 871 November 18, 2010 | One year
10 | Validation Kit 835MHz D835Vv2 4d092 January 14, 2010 Two years
11 | Validation Kit 1900MHz D1900V2 5d018 June 15, 2010 Two years

****END OF REPORT BODY*****
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ANNEX A: Test Layout

Picture 1: Specific Absorption Rate Test Layout
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Picture 2: Liquid depth in the flat Phantom (835MHz, 15.4cm depth)

Picture 3: Liquid depth in the head Phantom (835MHz, 15.3cm depth)
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Picture 4: Liquid depth in the flat Phantom (1900 MHz, 15.2cm depth)

Picture 5: liquid depth in the head Phantom (1900 MHz, 15.3cm depth)
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ANNEX B: System Check Results

System Performance Check at 835 MHz Head TSL

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d092

Date/Time: 5/26/2011 6:45:13 PM

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

Medium parameters used: f = 835 MHz; o = 0.90 mho/m; €, = 41.76; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.8°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(9.5, 9.5, 9.5); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

d=15mm, Pin=250mW/Area Scan (101x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.56 mW/g

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

Reference Value = 51.1 V/m; Power Drift = -0.037 dB

Peak SAR (extrapolated) = 3.54 W/kg

SAR(1 g) = 2.42 mWI/g; SAR(10 g) = 1.6 mW/g

Maximum value of SAR (measured) = 2.61 mW/g

mfg
— 2.61

1.66

0.716

0.243

Figure 7 System Performance Check 835MHz 250mW
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System Performance Check at 835 MHz Body TSL

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d092

Date/Time: 5/27/2011 7:53:20 AM

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

Medium parameters used: f = 835 MHz; o = 0.99 mho/m; €, = 56.25; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.9°C

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(10.33, 10.33, 10.33); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

d=15mm, Pin=250mW/Area Scan (61x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.72 mW/g

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

Reference Value = 50.9 V/m; Power Drift = 0.023 dB

Peak SAR (extrapolated) = 3.63 W/kg

SAR(1 g) = 2.52 mWI/g; SAR(10 g) = 1.65 mW/g

Maximum value of SAR (measured) = 2.73 mW/g

mW/g
— 2.73

— 2.23

1.74

1.24

0.744

0.247

Figure 8 System Performance Check 835MHz 250mW



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No.: RZA1105-0782SAR01R1 Page 41 of 124

N

System Performance Check at 1900 MHz Head TSL

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

Date/Time: 5/26/2011 5:20:34 PM

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

Medium parameters used: f = 1900 MHz; o = 1.45 mho/m; ¢, = 39.89; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.9°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.94, 7.94, 7.94); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAMO0O T01; Type: SAM V4.0; Serial: TP-1246

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

d=10mm, Pin=250mW/Area Scan (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 12.7 mW/g

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

Reference Value = 81.0 V/m; Power Drift = -0.068 dB

Peak SAR (extrapolated) = 18.9 W/kg

SAR(1 g) =10.3 mW/g; SAR(10 g) = 5.34 mW/g

Maximum value of SAR (measured) = 11.5 mW/g
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Figure 9 System Performance Check 1900MHz 250mW
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System Performance Check at 1900 MHz Body TSL

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

Date/Time: 5/27/2011 2:15:19 PM

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

Medium parameters used: f = 1900 MHz; o = 1.56 mho/m; ¢, = 51.98; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.7°C

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.77, 7.77, 7.77); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAM0OO0O T01; Type: SAM V4.0; Serial: TP-1246

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

d=10mm, Pin=250mW/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 11.9 mW/g

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

Reference Value = 80.8 V/m; Power Drift = -0.063 dB

Peak SAR (extrapolated) = 17.6 W/kg

SAR(1 g) =10.18 mWI/g; SAR(10 g) = 5.34 mW/g

Maximum value of SAR (measured) = 11 mW/g
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Figure 10 System Performance Check 1900MHz 250mW
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GSM 850 Left Cheek High

Date/Time: 5/26/2011 11:23:54 PM

Communication System: GSM 850; Frequency: 848.8 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 849 MHz; o = 0.915 mho/m; ¢, = 41.6; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Left Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(9.5, 9.5, 9.5); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

Cheek High/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.14 mW/g

Cheek High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 11.4 VV/m; Power Drift = -0.040 dB

Peak SAR (extrapolated) = 1.29 W/kg

SAR(1 g) =1.07 mWI/g; SAR(10 g) = 0.789 mW/g

Maximum value of SAR (measured) = 1.13 mW/g
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Figure 11 Left Hand Touch Cheek GSM 850 Channel 251
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GSM 850 Left Cheek Middle

Date/Time: 5/26/2011 8:34:59 PM

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 837 MHz; o = 0.905 mho/m; ¢, = 41.7; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Left Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(9.5, 9.5, 9.5); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

Cheek Middle/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.918 mW/g

Cheek Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 10.9 V/m; Power Drift = -0.136 dB

Peak SAR (extrapolated) = 1.07 W/kg

SAR(1 g) = 0.879 mWI/g; SAR(10 g) = 0.649 mW/g

Maximum value of SAR (measured) = 0.936 mW/g
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Figure 12 Left Hand Touch Cheek GSM 850 Channel 190
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GSM 850 Left Cheek Low

Date/Time: 5/26/2011 11:50:59 PM

Communication System: GSM 850; Frequency: 824.2 MHz;Duty Cycle: 1:8.3

Medium parameters used (interpolated): f = 824.2 MHz; o = 0.894 mho/m; €, = 41.9; p = 1000 kg/m®
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Left Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(9.5, 9.5, 9.5); Calibrated: 11/24/2010

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

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

Cheek Low/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.919 mW(/g

Cheek Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 10.1 V/m; Power Drift = -0.002 dB

Peak SAR (extrapolated) = 1.06 W/kg

SAR(1 g) = 0.876 mWI/g; SAR(10 g) = 0.648 mW/g

Maximum value of SAR (measured) = 0.934 mW/g
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Figure 13 Left Hand Touch Cheek GSM 850 Channel 128
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GSM 850 Left Tilt Middle

Date/Time: 5/26/2011 8:49:03 PM

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 837 MHz; o = 0.905 mho/m; ¢, = 41.7; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Left Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(9.5, 9.5, 9.5); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

Tilt Middle/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.403 mW/g

Tilt Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 13.1 V/m; Power Drift = 0.018 dB

Peak SAR (extrapolated) = 0.446 W/kg

SAR(1 g) = 0.380 mW/g; SAR(10 g) = 0.289 mW/g

Maximum value of SAR (measured) = 0.400 mW/g
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Figure 14 Left Hand Tilt 15° GSM 850 Channel 190
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GSM 850 Right Cheek High

Date/Time: 5/26/2011 9:05:06 PM

Communication System: GSM 850; Frequency: 848.8 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 849 MHz; o = 0.915 mho/m; ¢, = 41.6; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Right Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(9.5, 9.5, 9.5); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

Cheek High/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.07 mW/g

Cheek High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 12.5 V/m; Power Drift = 0.135 dB

Peak SAR (extrapolated) = 1.23 W/kg

SAR(1 g) =1.02 mWI/g; SAR(10 g) = 0.752 mW/g

Maximum value of SAR (measured) = 1.07 mW/g
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Figure 15 Right Hand Touch Cheek GSM 850 Channel 251
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GSM 850 Right Cheek Middle

Date/Time: 5/26/2011 8:02:22 PM

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 837 MHz; o = 0.905 mho/m; ¢, = 41.7; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Right Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(9.5, 9.5, 9.5); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

Cheek Middle/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.953 mW/g

Cheek Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 11.3 V/m; Power Drift = -0.166 dB

Peak SAR (extrapolated) = 1.10 W/kg

SAR(1 g) = 0.906 mWI/g; SAR(10 g) = 0.668 mW/g

Maximum value of SAR (measured) = 0.957 mW/g
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Figure 16 Right Hand Touch Cheek GSM 850 Channel 190
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GSM 850 Right Cheek Low

Date/Time: 5/26/2011 9:18:20 PM

Communication System: GSM 850; Frequency: 824.2 MHz;Duty Cycle: 1:8.3

Medium parameters used (interpolated): f = 824.2 MHz; o = 0.894 mho/m; €, = 41.9; p = 1000 kg/m®
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Right Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(9.5, 9.5, 9.5); Calibrated: 11/24/2010

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

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

Cheek Low/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.898 mW/g

Cheek Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 11.6 V/m; Power Drift = 0.030 dB

Peak SAR (extrapolated) = 1.02 W/kg

SAR(1 g) = 0.845 mWI/g; SAR(10 g) = 0.628 mW/g

Maximum value of SAR (measured) = 0.892 mW/g
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Figure 17 Right Hand Touch Cheek GSM 850 Channel 128
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GSM 850 Right Tilt Middle

Date/Time: 5/26/2011 8:19:38 PM

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 837 MHz; o = 0.905 mho/m; ¢, = 41.7; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Right Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(9.5, 9.5, 9.5); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

Tilt Middle/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.403 mW/g

Tilt Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 13.0 V/m; Power Drift = -0.015 dB

Peak SAR (extrapolated) = 0.448 W/kg

SAR(1 g) = 0.380 mW/g; SAR(10 g) = 0.289 mW/g

Maximum value of SAR (measured) = 0.398 mW/g
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Figure 18 Right Hand Tilt 15° GSM 850 Channel 190
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GSM 850 Towards Ground Middle

Date/Time: 5/27/2011 12:01:11 PM

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 837 MHz; o = 0.996 mho/m; ¢, = 56.2; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(10.33, 10.33, 10.33); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

Towards Ground Middle/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.627 mW/g

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

Reference Value = 9.76 V/m; Power Drift = -0.048 dB

Peak SAR (extrapolated) = 0.744 W/kg

SAR(1 g) = 0.596 mWI/g; SAR(10 g) = 0.436 mW/g

Maximum value of SAR (measured) = 0.632 mW/g

my¥fg
— 0.632

— 0.520

0.409

0.297

0.186

0.074

Figure 19 Body, Towards Ground, GSM 850 Channel 190
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GSM 850 GPRS (2TXslots) Towards Ground High

Date/Time: 5/27/2011 12:19:21 PM

Communication System: GSM850 + GPRS(2Up); Frequency: 848.8 MHz;Duty Cycle: 1:4.15
Medium parameters used: f = 849 MHz; o = 1.01 mho/m; ¢, = 56.1; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(10.33, 10.33, 10.33); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

Towards Ground High/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.04 mW/g

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

Reference Value = 12.5 V/m; Power Drift = -0.006 dB

Peak SAR (extrapolated) = 1.21 W/kg

SAR(1 g) = 0.981 mWI/g; SAR(10 g) = 0.720 mW/g

Maximum value of SAR (measured) = 1.04 mW/g
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Figure 20 Body, Towards Ground, GSM 850 GPRS (2T Xslots) Channel 251
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GSM 850 GPRS (2TXslots) Towards Ground Middle

Date/Time: 5/27/2011 12:34:06 PM

Communication System: GSM850 + GPRS(2Up); Frequency: 836.6 MHz;Duty Cycle: 1:4.15
Medium parameters used: f = 837 MHz; o = 0.996 mho/m; ¢, = 56.2; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(10.33, 10.33, 10.33); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

Towards Ground Middle/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.966 mW/g

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

Reference Value = 12.3 V/m; Power Drift = -0.095 dB

Peak SAR (extrapolated) = 1.15 W/kg

SAR(1 g) = 0.912 mWI/g; SAR(10 g) = 0.671 mW/g

Maximum value of SAR (measured) = 0.962 mW/g
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Figure 21 Body, Towards Ground, GSM 850 GPRS (2T Xslots) Channel 190



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No.: RZA1105-0782SAR01R1 Page 55 of 124

N

GSM 850 GPRS (2TXslots) Towards Ground Low

Date/Time: 5/27/2011 9:14:47 AM

Communication System: GSM850 + GPRS(2Up); Frequency: 824.2 MHz;Duty Cycle: 1:4.15
Medium parameters used (interpolated): f = 824.2 MHz; o = 0.985 mho/m; €, = 56.4; p = 1000 kg/m>
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(10.33, 10.33, 10.33); Calibrated: 11/24/2010

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

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

Towards Ground Low/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.950 mW/g

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

Reference Value = 12.0 V/m; Power Drift = -0.135 dB

Peak SAR (extrapolated) = 1.12 W/kg

SAR(1 g) = 0.889 mWI/g; SAR(10 g) = 0.652 mW/g

Maximum value of SAR (measured) = 0.945 mW/g
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Figure 22 Body, Towards Ground, GSM 850 GPRS (2T Xslots) Channel 128
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GSM 850 GPRS (3TXslots) Towards Ground High

Date/Time: 5/27/2011 9:41:17 AM

Communication System: GSM850 + GPRS(3Up); Frequency: 848.8 MHz;Duty Cycle: 1:2.767
Medium parameters used: f = 849 MHz; o = 1.01 mho/m; ¢, = 56.1; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(10.33, 10.33, 10.33); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

Towards Ground High/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.07 mW/g

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

Reference Value = 12.6 V/m; Power Drift = -0.018 dB

Peak SAR (extrapolated) = 1.25 W/kg

SAR(1 g) =1 mWI/g; SAR(10 g) = 0.739 mW/g

Maximum value of SAR (measured) = 1.06 mW/g
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Figure 23 Body, Towards Ground, GSM 850 GPRS (3TXslots) Channel 251
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GSM 850 GPRS (3TXslots) Towards Ground Middle

Date/Time: 5/27/2011 9:27:29 AM

Communication System: GSM850 + GPRS(3Up); Frequency: 836.6 MHz;Duty Cycle: 1:2.767
Medium parameters used: f = 837 MHz; o = 0.996 mho/m; ¢, = 56.2; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(10.33, 10.33, 10.33); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

Towards Ground Middle/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.01 mW/g

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

Reference Value = 12.4 VV/m; Power Drift = -0.119 dB

Peak SAR (extrapolated) = 1.18 W/kg

SAR(1 g) = 0.946 mWI/g; SAR(10 g) = 0.695 mW/g

Maximum value of SAR (measured) = 0.998 mW/g
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Figure 24 Body, Towards Ground, GSM 850 GPRS (3TXslots) Channel 190
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GSM 850 GPRS (3TXslots) Towards Ground Low

Date/Time: 5/27/2011 9:53:40 AM

Communication System: GSM850 + GPRS(3Up); Frequency: 824.2 MHz;Duty Cycle: 1:2.767
Medium parameters used (interpolated): f = 824.2 MHz; o = 0.985 mho/m; €, = 56.4; p = 1000 kg/m>
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(10.33, 10.33, 10.33); Calibrated: 11/24/2010

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

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

Towards Ground Low/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.944 mW(/g

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

Reference Value = 11.8 V/m; Power Drift = 0.016 dB

Peak SAR (extrapolated) = 1.11 W/kg

SAR(1 g) = 0.896 mWI/g; SAR(10 g) = 0.661 mW/g

Maximum value of SAR (measured) = 0.946 mW/g
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Figure 25 Body, Towards Ground, GSM 850 GPRS (3TXslots) Channel 128
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GSM 850 GPRS (4TXslots) Towards Ground High

Date/Time: 5/27/2011 10:31:55 AM

Communication System: GSM850 + GPRS(4Up); Frequency: 848.8 MHz;Duty Cycle: 1:2.075
Medium parameters used: f = 849 MHz; o = 1.01 mho/m; ¢, = 56.1; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(10.33, 10.33, 10.33); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

Towards Ground High/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.14 mW/g

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

Reference Value = 13.1 V/m; Power Drift = 0.010 dB

Peak SAR (extrapolated) = 1.36 W/kg

SAR(1 g) =1.09 mWI/g; SAR(10 g) = 0.799 mW/g

Maximum value of SAR (measured) = 1.15 mW/g

my¥fg
— 1.15

— 0.950

0.744

0.549

0.348

0.148

Figure 26 Body, Towards Ground, GSM 850 GPRS (4TXslots) Channel 251
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GSM 850 GPRS (4TXslots) Towards Ground Middle

Date/Time: 5/27/2011 10:06:22 AM

Communication System: GSM850 + GPRS(4Up); Frequency: 836.6 MHz;Duty Cycle: 1:2.075
Medium parameters used: f = 837 MHz; o = 0.996 mho/m; ¢, = 56.2; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(10.33, 10.33, 10.33); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

Towards Ground Middle/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.09 mW/g

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

Reference Value = 12.8 V/m; Power Drift = -0.073 dB

Peak SAR (extrapolated) = 1.26 W/kg

SAR(1 g) =1.02 mWI/g; SAR(10 g) = 0.750 mW/g

Maximum value of SAR (measured) = 1.07 mW/g
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Figure 27 Body, Towards Ground, GSM 850 GPRS (4TXslots) Channel 190



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No.: RZA1105-0782SAR01R1 Page 61 of 124

N

GSM 850 GPRS (4TXslots) Towards Ground Low

Date/Time: 5/27/2011 10:19:22 AM

Communication System: GSM850 + GPRS(4Up); Frequency: 824.2 MHz;Duty Cycle: 1:2.075
Medium parameters used (interpolated): f = 824.2 MHz; o = 0.985 mho/m; €, = 56.4; p = 1000 kg/m>
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(10.33, 10.33, 10.33); Calibrated: 11/24/2010

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

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

Towards Ground Low/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.04 mW/g

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

Reference Value = 12.4 VV/m; Power Drift = -0.011 dB

Peak SAR (extrapolated) = 1.22 W/kg

SAR(1 g) = 0.984 mWI/g; SAR(10 g) = 0.725 mW/g

Maximum value of SAR (measured) = 1.04 mW/g
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Figure 28 Body, Towards Ground, GSM 850 GPRS (4TXslots) Channel 128
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GSM 850 GPRS (4TXslots) Towards Phantom High

Date/Time: 5/27/2011 11:31:22 AM

Communication System: GSM850 + GPRS(4Up); Frequency: 848.8 MHz;Duty Cycle: 1:2.075
Medium parameters used: f = 849 MHz; o = 1.01 mho/m; ¢, = 56.1; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(10.33, 10.33, 10.33); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

Towards Phantom High/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.13 mW/g

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

Reference Value = 12.6 V/m; Power Drift = 0.034 dB

Peak SAR (extrapolated) = 1.33 W/kg

SAR(1 g) =1.08 mWI/g; SAR(10 g) = 0.798 mW/g

Maximum value of SAR (measured) = 1.14 mW/g
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Figure 29 Body, Towards Phantom, GSM 850 GPRS (4TXslots) Channel 251
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GSM 850 GPRS (4TXslots) Towards Phantom Middle

Date/Time: 5/27/2011 11:16:41 AM

Communication System: GSM850 + GPRS(4Up); Frequency: 836.6 MHz;Duty Cycle: 1:2.075
Medium parameters used: f = 837 MHz; o = 0.996 mho/m; ¢, = 56.2; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(10.33, 10.33, 10.33); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

Towards Phantom Middle/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.08 mW/g

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

Reference Value = 12.4 VV/m; Power Drift = -0.122 dB

Peak SAR (extrapolated) = 1.26 W/kg

SAR(1 g) =1.03 mWI/g; SAR(10 g) = 0.758 mW/g

Maximum value of SAR (measured) = 1.09 mW/g
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Figure 30 Body, Towards Phantom, GSM 850 GPRS (4TXslots) Channel 190
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GSM 850 GPRS (4TXslots) Towards Phantom Low

Date/Time: 5/27/2011 11:44:38 AM

Communication System: GSM850 + GPRS(4Up); Frequency: 824.2 MHz;Duty Cycle: 1:2.075
Medium parameters used (interpolated): f = 824.2 MHz; o = 0.985 mho/m; €, = 56.4; p = 1000 kg/m>
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(10.33, 10.33, 10.33); Calibrated: 11/24/2010

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

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

Towards Phantom Low/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.02 mW/g

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

Reference Value = 12.0 V/m; Power Drift = -0.004 dB

Peak SAR (extrapolated) = 1.20 W/kg

SAR(1 g) = 0.977 mWI/g; SAR(10 g) = 0.724 mW/g

Maximum value of SAR (measured) = 1.04 mW/g
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Figure 31 Body, Towards Phantom, GSM 850 GPRS (4TXslots) Channel 128
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GSM 850 with Earphone Towards Ground High

Date/Time: 5/27/2011 1:13:59 PM

Communication System: GSM 850; Frequency: 848.8 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 849 MHz; o = 1.01 mho/m; ¢, = 56.1; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(10.33, 10.33, 10.33); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

Towards Ground High/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.429 mW/g

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

Reference Value = 7.27 V/m; Power Drift = 0.016 dB

Peak SAR (extrapolated) = 0.508 W/kg

SAR(1 g) = 0.405 mWI/g; SAR(10 g) = 0.295 mW/g

Maximum value of SAR (measured) = 0.429 mW/g
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Figure 32 Body with Earphone, Towards Ground, GSM 850 Channel 251
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GSM 850 EGPRS (4TXslots) Towards Ground High

Date/Time: 5/27/2011 12:59:43 PM

Communication System: GSM850 + EGPRS(4Up); Frequency: 848.8 MHz;Duty Cycle: 1:2.075
Medium parameters used: f = 849 MHz; o = 1.01 mho/m; ¢, = 56.1; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(10.33, 10.33, 10.33); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

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

Towards Ground High/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.18 mW/g

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

Reference Value = 12.2 V/m; Power Drift = -0.173 dB

Peak SAR (extrapolated) = 1.37 W/kg

SAR(1 g) = 1.1 mW/g; SAR(10 g) = 0.808 mW/g

Maximum value of SAR (measured) = 1.17 mW/g
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Figure 33 Body, Towards Ground, GSM 850 EGPRS (4TXslots) Channel 251
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GSM 1900 Left Cheek High

Date/Time: 5/26/2011 10:33:44 PM

Communication System: PCS 1900; Frequency: 1909.8 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1910 MHz; o = 1.45 mho/m; €, = 39.9; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Left Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.94, 7.94, 7.94); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAMO0O T01; Type: SAM V4.0; Serial: TP-1246

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

Cheek High/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.10 mW/g

Cheek High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 11.4 VV/m; Power Drift = -0.015 dB

Peak SAR (extrapolated) = 1.47 W/kg

SAR(1 g) = 0.966 mWI/g; SAR(10 g) = 0.550 mW/g

Maximum value of SAR (measured) = 1.04 mW/g
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Figure 34 Left Hand Touch Cheek GSM 1900 Channel 810
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GSM 1900 Left Cheek Middle

Date/Time: 5/26/2011 10:19:05 PM

Communication System: PCS 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; o = 1.43 mho/m; ¢, = 40; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Left Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.94, 7.94, 7.94); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAMO0O T01; Type: SAM V4.0; Serial: TP-1246

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

Cheek Middle/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.976 mW/g

Cheek Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 10.6 V/m; Power Drift = 0.121 dB

Peak SAR (extrapolated) = 1.28 W/kg

SAR(1 g) = 0.850 mWI/g; SAR(10 g) = 0.487 mW/g

Maximum value of SAR (measured) = 0.924 mW/g
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Figure 35 Left Hand Touch Cheek GSM 1900 Channel 661
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GSM 1900 Left Cheek Low

Date/Time: 5/26/2011 10:47:45 PM

Communication System: PCS 1900; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3

Medium parameters used (interpolated): f = 1850.2 MHz; 0 = 1.4 mho/m; ¢, = 40.1; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Left Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.94, 7.94, 7.94); Calibrated: 11/24/2010

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

Phantom: SAMO0O T01; Type: SAM V4.0; Serial: TP-1246

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

Cheek Low/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.799 mW(/g

Cheek Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 9.72 V/m; Power Drift = -0.025 dB

Peak SAR (extrapolated) = 1.01 W/kg

SAR(1 g) = 0.695 mWI/g; SAR(10 g) = 0.401 mW/g

Maximum value of SAR (measured) = 0.765 mW/g
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Figure 36 Left Hand Touch Cheek GSM 1900 Channel 512
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GSM 1900 Left Tilt Middle

Date/Time: 5/26/2011 11:02:19 PM

Communication System: PCS 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; o = 1.43 mho/m; ¢, = 40; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Left Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.94, 7.94, 7.94); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAMO0O T01; Type: SAM V4.0; Serial: TP-1246

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

Tilt Middle/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.346 mW(/g

Tilt Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 14.6 V/m; Power Drift = -0.046 dB

Peak SAR (extrapolated) = 0.396 W/kg

SAR(1 g) = 0.299 mW/g; SAR(10 g) = 0.197 mW/g

Maximum value of SAR (measured) = 0.319 mW/g
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Figure 37 Left Hand Tilt 15° GSM 1900 Channel 661
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GSM 1900 Right Cheek Middle

Date/Time: 5/26/2011 9:37:27 PM

Communication System: PCS 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; o = 1.43 mho/m; ¢, = 40; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Right Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.94, 7.94, 7.94); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAMO0O T01; Type: SAM V4.0; Serial: TP-1246

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

Cheek Middle/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.668 mW/g

Cheek Middle/Zoom Scan (7x7x7)/Cube 1: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 12.0 V/m; Power Drift = -0.087 dB

Peak SAR (extrapolated) = 0.764 W/kg

SAR(1 g) = 0.519 mWI/g; SAR(10 g) = 0.322 mW/g

Maximum value of SAR (measured) = 0.564 mW/g

Cheek Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 12.0 V/m; Power Drift = -0.087 dB

Peak SAR (extrapolated) = 0.817 W/kg

SAR(1 g) = 0.583 mWI/g; SAR(10 g) = 0.366 mW/g

Maximum value of SAR (measured) = 0.651 mW/g
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Figure 38 Right Hand Touch Cheek GSM 1900 Channel 661
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GSM 1900 Right Tilt Middle

Date/Time: 5/26/2011 10:02:18 PM

Communication System: PCS 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; o = 1.43 mho/m; ¢, = 40; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Right Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.94, 7.94, 7.94); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAMO0O T01; Type: SAM V4.0; Serial: TP-1246

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

Tilt Middle/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.346 mW(/g

Tilt Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 15.6 V/m; Power Drift = -0.108 dB

Peak SAR (extrapolated) = 0.404 W/kg

SAR(1 g) = 0.303 mW/g; SAR(10 g) = 0.192 mW/g

Maximum value of SAR (measured) = 0.321 mW/g
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Figure 39 Right Hand Tilt 15° GSM 1900 Channel 661
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GSM 1900 Towards Ground Middle

Date/Time: 5/27/2011 3:30:01 PM

Communication System: PCS 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; o = 1.54 mho/m; ¢, = 52; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.77,7.77, 7.77); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAMO0O T01; Type: SAM V4.0; Serial: TP-1246

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

Towards Ground Middle/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.412 mW(/g

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

Reference Value = 11.3 V/m; Power Drift = 0.103 dB

Peak SAR (extrapolated) = 0.665 W/kg

SAR(1 g) = 0.388 mWI/g; SAR(10 g) = 0.233 mW/g

Maximum value of SAR (measured) = 0.412 mW/g

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

Reference Value = 11.3 V/m; Power Drift = 0.103 dB

Peak SAR (extrapolated) = 0.456 W/kg

SAR(1 g) = 0.276 mWI/g; SAR(10 g) = 0.174 mW/g

Maximum value of SAR (measured) = 0.294 mW/g
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Figure 40 Body, Towards Ground, GSM 1900 Channel 661
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GSM 1900 GPRS (2TXslots) Towards Ground Middle

Date/Time: 5/27/2011 3:49:44 PM

Communication System: PCS 1900+GPRS(2Up); Frequency: 1880 MHz;Duty Cycle: 1:4.15
Medium parameters used: f = 1880 MHz; o = 1.54 mho/m; ¢, = 52; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.77,7.77, 7.77); Calibrated: 11/24/2010

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

Phantom: SAMO0O T01; Type: SAM V4.0; Serial: TP-1246

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

Towards Ground Middle/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.625 mW(/g

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

Reference Value = 14.1 V/m; Power Drift = -0.054 dB

Peak SAR (extrapolated) = 0.697 W/kg

SAR(1 g) = 0.421 mWI/g; SAR(10 g) = 0.266 mW/g

Maximum value of SAR (measured) = 0.447 mW/g

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

Reference Value = 14.1 VV/m; Power Drift = -0.054 dB

Peak SAR (extrapolated) = 0.999 W/kg

SAR(1 g) = 0.588 mWI/g; SAR(10 g) = 0.355 mW/g

Maximum value of SAR (measured) = 0.627 mW/g
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Figure 41 Body, Towards Ground, GSM 1900 GPRS (2TXslots) Channel 661
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GSM 1900 GPRS (3TXslots) Towards Ground Middle

Date/Time: 5/27/2011 4:08:59 PM

Communication System: PCS 1900+GPRS(3Up); Frequency: 1880 MHz;Duty Cycle: 1:2.767
Medium parameters used: f = 1880 MHz; o = 1.54 mho/m; ¢, = 52; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.77,7.77, 7.77); Calibrated: 11/24/2010

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

Phantom: SAMO0O T01; Type: SAM V4.0; Serial: TP-1246

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

Towards Ground Middle/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.616 mW/g

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

Reference Value = 14.0 V/m; Power Drift = -0.058 dB

Peak SAR (extrapolated) = 0.678 W/kg

SAR(1 g) = 0.411 mWI/g; SAR(10 g) = 0.261 mW/g

Maximum value of SAR (measured) = 0.434 mW/g

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

Reference Value = 14.0 V/m; Power Drift = -0.058 dB

Peak SAR (extrapolated) = 0.971 W/kg

SAR(1 g) = 0.574 mWI/g; SAR(10 g) = 0.348 mW/g

Maximum value of SAR (measured) = 0.609 mW/g
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Figure 42 Body, Towards Ground, GSM 1900 GPRS (3TXslots) Channel 661
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GSM 1900 GPRS (4TXslots) Towards Ground Middle

Date/Time: 5/27/2011 4:28:08 PM

Communication System: PCS 1900+GPRS(4Up); Frequency: 1880 MHz;Duty Cycle: 1:2.075
Medium parameters used: f = 1880 MHz; o = 1.54 mho/m; ¢, = 52; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.77,7.77, 7.77); Calibrated: 11/24/2010

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

Phantom: SAMO0O T01; Type: SAM V4.0; Serial: TP-1246

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

Towards Ground Middle/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.674 mW(/g

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

Reference Value = 14.6 V/m; Power Drift = -0.071 dB

Peak SAR (extrapolated) = 0.746 W/kg

SAR(1 g) = 0.451 mWI/g; SAR(10 g) = 0.286 mW/g

Maximum value of SAR (measured) = 0.479 mW/g

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

Reference Value = 14.6 V/m; Power Drift = -0.071 dB

Peak SAR (extrapolated) = 1.09 W/kg

SAR(1 g) = 0.633 mWI/g; SAR(10 g) = 0.381 mW/g

Maximum value of SAR (measured) = 0.670 mW/g
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Figure 43 Body, Towards Ground, GSM 1900 GPRS (4TXslots) Channel 661
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GSM 1900 GPRS (4TXslots) Towards Phantom High

Date/Time: 5/27/2011 5:02:46 PM

Communication System: PCS 1900+GPRS(4Up); Frequency: 1909.8 MHz;Duty Cycle: 1:2.075
Medium parameters used: f = 1910 MHz; o = 1.57 mho/m; ¢, = 52; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.77,7.77, 7.77); Calibrated: 11/24/2010

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

Phantom: SAMO0O T01; Type: SAM V4.0; Serial: TP-1246

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

Towards Phantom High/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.759 mW(/g

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

Reference Value = 13.5 V/m; Power Drift = -0.018 dB

Peak SAR (extrapolated) = 1.34 W/kg

SAR(1 g) = 0.726 mWI/g; SAR(10 g) = 0.419 mW/g

Maximum value of SAR (measured) = 0.775 mW/g
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GSM 1900 GPRS (4TXslots) Towards Phantom Middle

Date/Time: 5/27/2011 4:48:24 PM

Communication System: PCS 1900+GPRS(4Up); Frequency: 1880 MHz;Duty Cycle: 1:2.075
Medium parameters used: f = 1880 MHz; o = 1.54 mho/m; ¢, = 52; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.77,7.77, 7.77); Calibrated: 11/24/2010

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

Phantom: SAMO0O T01; Type: SAM V4.0; Serial: TP-1246

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

Towards Phantom Middle/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.706 mW/g

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

Reference Value = 12.9 V/m; Power Drift = -0.047 dB

Peak SAR (extrapolated) = 1.25 W/kg

SAR(1 g) = 0.672 mWI/g; SAR(10 g) = 0.387 mW/g

Maximum value of SAR (measured) = 0.729 mW/g
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Figure 45 Body, Towards Phantom, GSM 1900 GPRS (4TXslots) Channel 661
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GSM 1900 GPRS (4TXslots) Towards Phantom Low

Date/Time: 5/27/2011 5:15:58 PM

Communication System: PCS 1900+GPRS(4Up); Frequency: 1850.2 MHz;Duty Cycle: 1:2.075
Medium parameters used (interpolated): f = 1850.2 MHz; o = 1.51 mho/m; €, = 52.1; p = 1000 kg/m>
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.77,7.77, 7.77); Calibrated: 11/24/2010

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

Phantom: SAMO0O T01; Type: SAM V4.0; Serial: TP-1246

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

Towards Phantom Low/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.603 mW(/g

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

Reference Value = 11.8 V/m; Power Drift = 0.020 dB

Peak SAR (extrapolated) = 1.02 W/kg

SAR(1 g) = 0.562 mWI/g; SAR(10 g) = 0.327 mW/g

Maximum value of SAR (measured) = 0.608 mW/g

my¥fg
— 0.608

— 0.489

0.371

0.252

0.134 o

0.015%

Figure 46 Body, Towards Phantom, GSM 1900 GPRS (4TXslots) Channel 512
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GSM 1900 with Earphone Towards Phantom High

Date/Time: 5/27/2011 6:01:52 PM

Communication System: PCS 1900; Frequency: 1909.8 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1910 MHz; o = 1.57 mho/m; ¢, = 52; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.77,7.77, 7.77); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAMO0O T01; Type: SAM V4.0; Serial: TP-1246

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

Towards Phantom High/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.427 mW/g

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

Reference Value = 8.87 V/m; Power Drift = 0.039 dB

Peak SAR (extrapolated) = 0.753 W/kg

SAR(1 g) = 0.406 mWI/g; SAR(10 g) = 0.235 mW/g

Maximum value of SAR (measured) = 0.436 mW/g

my¥fg
— 0.436

— 0.351

0.266

0.181

0.096 =

0.011

Figure 47 Body with Earphone, Towards Phantom, GSM 1900 Channel 810
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GSM 1900 EGPRS (4TXslots) Towards Phantom High

Date/Time: 5/27/2011 5:42:34 PM

Communication System: PCS 1900+EGPRS(4Up); Frequency: 1909.8 MHz;Duty Cycle: 1:2.075
Medium parameters used: f = 1910 MHz; o = 1.57 mho/m; ¢, = 52; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.77,7.77, 7.77); Calibrated: 11/24/2010

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

Phantom: SAMO0O T01; Type: SAM V4.0; Serial: TP-1246

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

Towards Phantom High/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.761 mW/g

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

Reference Value = 13.6 V/m; Power Drift = -0.074 dB

Peak SAR (extrapolated) = 1.36 W/kg

SAR(1 g) = 0.725 mWI/g; SAR(10 g) = 0.418 mW/g

Maximum value of SAR (measured) = 0.780 mW/g
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Figure 48 Body, Towards Phantom, GSM 1900 EGPRS (4TXslots) Channel 810
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ANNEX D: Probe Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughavsstrasse 43, #3004 Zurich, Switrerdand

§ Schweizermcher Kalibri

g Servica suisss dutaannage
Sarvaio svizzero O taralurs

S  Swiss Calibration Sorvice

Actredited by the Swiss Accreditation Service [S85) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the sipnatories to the EA
Multilatara) Agresment for the recognition of calbration canificaes

cient  TA-SH (Auden) Cartificats Wo: EX3-3677_Nov10
[CALIBRATION CERTIFICATE

Dinjec m - BN:36T7

Cabration dals ‘Movember 24, 2010

Thia cakbration camficate documents the iraceabily i rabons! standards. which reale the phymcal ursts of measurements {51
The measurements and fhe uncerandies wit conhdenoe probabdity ane gemn on e lowing pages dnd ans par of the ceficate.

AR calibrations hive been corduchsd in The Soded oty ety emionment ermperatore (22 & 3)°C and humidity < 70%.

Calibrabon Equipment used (MATE orical for casibnatoe)

Piimary Slardards oW Cdl_:l.!g!"_&rﬁmm: (] Schaduled Caliration

Powar meder E441898 GB412693074 T-itpe-10 Mo 21701 138} Apr-11

Power sansor E44124 Y4 14 REITT T-Rpe-10 Mo 27701 136) Apr-11

Power senscr 44128 W4 14 SB0ST T-Ape-1) Mo Z17-01 135} Apr-11

Redspsnce 3 dE At=nualor Shl: S5054 (3} A0 M A0 (Mo, 21 T-00 155 Mar-11

Refarence 20 4B Atleruatar SN 55068 (20 Fo-Abar-10 (Mo 21 T-00181) Mar-11

Rofarence 30 dB Attenaator 5N 55129 (300 30Mpr-10 (Mo 21T-01160) Mar-11

Refarenmce Probe ESEINVE Sh: 3013 30.Dec 09 (Mo ES3-3013_Dec(y Dec-10

DAEA BN 66D 20-Ape-10 (hio. DAES-650 _Aprid)y Apr-11

Secondary Standand ID# Check Dabe (it hose] Seheduled Chee

RF genaratar HF 86480 LIS3EE L0 TDD -y T0 (e heoyse check Oict-04) In house check: Oct-11

Mebwork Analyzer HE BT53E | USaTasosss 18000 O howse check D 10) In house check: Ock-11
e Furipan

Calibraled by Kl Pk ' Technical Manager

Appraved by Hicls Kusier ity Manager

Vi

This calibralion cerfificale sfhal mol b reprodoced e:_l:_t-_pll iin ht- m_i:rmn approwal of the labaratory

Issued: Movember 26, 2010

Cartificate Mo EX3-3677_Novid Pags 1 of 11
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TA Technology (Shanghai) Co., Ltd.
Test Report

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasseo 43, B004 Zurich, Switzariand

Behwnizarisehar Kalibrardisnst
Service suisse détalonmags
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Acoredilation Sendce (SAS) Accreditation Mo.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreamant for the rmeognition of calitivation certificates

Glossary:

TSL fissue simulatng lgusd

NORMx ¥.2 sansiivily in free space

ConyF sensitivity in TSL ¢ MORMxy 2

DCP diede comprassion pain

CF crest factar (iduly_cycla) of the RF signal

ABC miadulation dependent linearization paramelers

Polartzation o o rodation around probe axis

Polarizalion 1 + rotation around an axis that I8 In the plane normal o probe axis (at measurement centar),

Le., & =0 normal o probe axis

Calibration is Performaed According to the Following Standards:

a) |EEE Std 1526-2003, "IEEE Recormmanded Practice for Determining the Peak Spatial-Averaged Specific
Abmorplion Rate (SAR) in the Human Head from Wirsless Comemunications Dovices, Meaguraman
Techniques®, Decembar 2003

by IEC 622081, "Procedurs 1 measurs (he Specilic Absarption Rate (SAR) for hand-hold devicas used In close
prodmity 1o the ear (frequancy range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parametors:
o NORMy 2 Assessed for E-flold polarization & = 0 {f < 800 MHz in TEM-cedl. { = 1800 MHz: R22 waveguide),
NORMx .2 fre only intermediate values, Le.. he uncarainties of NORMx.y.z doss not effect the E”-fisld
uncertainty inside TSL (see below ComdF),

o« NORM{xy.z = NORMxy, 2 * froquency_msponse (see Frequoncy Response Char), This linearization is
mmplamented in DASY4 software varsions later than 4.2, The uncertainty of thi frequency responsa | included
in ihe stated uncarsinty of Conve,

¢ DCPxyz DCP are numarncal insarization paramelens assossed based on the data of power sweep with CW
signal (na uncertainty requinad). DCP does not depend on freguency nor media

o Axpr By z Cxy.z VRxyZ A B Care numerical lineanzation parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequeney nor media, VR 1S his
maximum calibration range expressed in RMS voltage across the diods,

+  ComF and Boundary Effect Parameters; Assesaed in flal phantom using E-fisld [or Temperature Transfer
Standard for f < B00 MHz) and insice waveguics using analylical field distributions based on power
measurements for f = B00 MHz, The same setups aré used for assessmant of the parameters applied for
poundary compensation (alpha, depih) of which typical uncertainty values are givan, These parameleds ans
sand in DASY4S software to improve probe accuracy close to the boundary, The sensilivity in TSL corresponds
o MORMy vz * ConvF whereby the uncertainty corresponds 1o that given for ComeF. A frequency dependent
CaomvF is used In DASY version 4.4 and higher which allows extending the validity from + 50 MHz fo £ 100
MHz

= Sphencal sotropy (30 deviation from isotropy): ina field of low gradients realized using a flal phantam
exposad by a paich antenna.

+ Sensor Offsel The sangor offset cormesponds o the offset of vitual measurament canter from the probe tip
{on probe axis), No tolerance requined.

Carlificate No; EX3-3677_Movi0 Page 2 of 11
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EX3DV4 SN:3677 Movember 24, 2010

Probe EX3DV4

SN:3677

Manufactured: September 9, 2008
Last calibrated: September 23, 2009
Recalibrated: November 24, 2010

Calibrated for DASY/EASY Systems

(Mote, nan-compatible with DASY2 systeml)
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EX3DV4 SN:3677 November 24, 2010

DASY/EASY - Parameters of Probe: EX3DV4 SN:3677

Basic Calibration Parameters

Sensor X | Sensor ¥ | Sensor Z [Une (k=2)
Marm (uvivimy’)" 041 0.47 039 |2100%
oo (v 06.8 G969 a8.8

Modulation Calibration Parameters

II.II.IJ Communication System Name PhRI A B c VR Ung"®
dB dBuN mv (k2]
1 000 CW 0.00 X 000 0.0 1.00( 1432 £ 24 %
b ) 000 0.00 1.00( 1409
Z 0.00 0.00 1.00[ 1358

The reportad uncertainty of rneasuramant_is stated as the standard uncertainty of measuremeant multiplied
by the coverage factor k=2, which for a nomal distribution correspands ta a coverage probability of
approximately 95%,

* Tha uncertainties of Mama, W Z ool affect the B urcenaiety insiss TSE (see Pages 5 and B)
" Maimitics |nearizston parameler unoardmty nal reuned
F Ungsiainty b deigimined using ihe maximum deviaicn fram knear response Apphing recakacguiar dain bution and s sxprassed R (he spuans of Fa feld viks

Carificale No: EX3-3677 _Navih Page 4 of 11
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EX3DW4 SN:3677 Movember 24, 2010

DASY/EASY - Parameters of Probe: EX3DV4 SN:3677

Calibration Parameter Determined in Head Tissue Simulating Media

1 [MHz] Validity [MHE]®  Parmittivity Conductivity ConvF X ComF Y ConwF Z Alpha  Depth Usc (ke2)
450 + 50/ £ 100 A3.5 £ 5% 0.87 2 5% 10,04 1004 10.04 0.09 100 +13.2%
215 + 50/ & 100 4152 5% D90 & 5% 2,50 .50 850 0,72 064 +11.0%
1750 60/ £100 40,1 £ 5% 13T+ 5% B.22 B.22 B.22 072 059 +11.0%
1900 + 50/ %100 40,0 2 5% 1402 5% T84 784 744 a8 087 +11.0%
2450 & 507 100 Jud 200 1.80 £ 5% T3 7.az T2 0.47 075 £ 11.0%

The yaldly ol 4 100 M2 oaly anpias lor DAKY w4 and fghor (sae Page ) The uncerany is s REE of fw Conf urcemanty al cabbrmon frequancy

and he uncefarty hor the sehch led Irequency Bard

Carificate No: EX3-3677_Nov1D Page Gof 11
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EX3DV4 SN:36TT November 24, 2010

DASY/EASY - Parameters of Probe: EX3DV4 SN:3677

Calibration Parameter Determined in Body Tissue Simulating Media

A [MHz] Validity [MHz]®  Permittivity Conductivity ConeF X ComFY¥  ConvF 2 Alpha _ Dapth Une (k=2)
450 + 607+ 100 56.7 5% 0,54 2 5% 10.32 1062 10.62 002 1.00 +13.3%
o + 5072100 55,5 & 5% 0,86 & 5% 10,14 1014 10,14 059 072 £ 11.0%
838 4 50/ & 100 58,2 ¢ 5% 0.87 & 5% 10,33 1033 1033 0.20 206 +11.0%
1450 + 50+ 100 54.0 ¢ 5% 1,30 & 5% B.ay B4y Bar 0.8 053 =11.0%
1780 50/ 100 524 £ 5% 1.48 2 &% B0z 8.0z B.o2 063 .67 £11.0%
1900 + 60/ £ 100 5331 5% 1.62 £ 5% T i L 0.69 067 £11.0%
2100 + 50/ & 100 §3.2 5% 1,62 £ 5% B.04 8.04 B.04 018 1.44 & 110%
2450 + 60/ & 100 2.7 2 5% 1852 5% .46 7oA .46 0.69 048 1 11.0%
3500 + 50/ 100 5132 5% 331 2 5% 661 .61 a8 0.28 140 & 13.1%

Tres wvabighty ol o 900 MHE oy apples for DASY w4 vl highe (300 Page 21 Tha vnoeriairdy (8 e BREE al the CorvF onoeriarty sl colbralon Beguency

s B Lnserinity fov e indeatsd fequeicy bang

Certficatn Mo: EXI-IGTT Nevil Paga & aof 11
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EX3DV4 SN:36TT

Frequency nesponse [normalized)

Movember 24, 2010

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

¥:5
1.4
13 |
1
1.2 |
11
1.0 _‘-‘;ﬂ_\_.__‘_\_'_‘“'——-.—.-——.-—\_d_\_\_.
1 I
e | |
o8 | |
|
07
(L]
0.5 I
1] &00 100 1500 2000 2500 2000
1 [MHz)
—a— 1w i

Uncertainty of Frequency Response of E-fleld: £ 8.3% (k=2)

Cariticate No: EX3-3577_MNevid Page 7 of 11
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EX3DV4 SN:3677 Movember 24, 2010

Receiving Pattern (¢), 3 =0°

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

D& | | | |
oe | | | | |
—F | | | | | e 51 Bl
& pa | |
i | il 13 L
20 MM‘W Sy
S0z - - = i
0.4 | | | il 00 MiE
08 | | e — ]
-08
LEH
a & 120 i 241 500
of

Uncartainty of Axial lsotropy Assessment: + 0.5% (k=2)

Cestficate Mo; EX3-3877 Novid FPage 8 af 11
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EX3DV4 SN:36TT

Cenificate No: EX3-3877_NowlD

Dynamic Range f(SAR;..4)

(TEM cell, f = 900 MHz)

1 E+08
1 E+05 |
1. E+14
1.E+03

1.E+02

Sensor Voltage [uV]

1.E+M

| | (i}
1EHO | : | I LI
0.001 oM 0.1 i 10 100
SAR [mWicm’]

——3 B Xcor ==Y

—B—Yoon —8—Z ——7 o

0.

&1 1
SAR [mWiem’|

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

Page 8of 11
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EX3DV4 SN:367T

Movember 24, 2010

Conversion Factor Assessment

35

o |

[ 10 20 &0 40
Z[mm]

f= B35 MHz, WGLS RS (head)

= hoadyirs = L Sl BRI

50 a0 o

I = 1750 MHz, WGLS R22 (head)

B e ] —E— M

10 20 30 44
[mim]

Deviation from Isotropy in HSL
Error (§, 3), f = 900 MHz

o W Fr b
Eohy L
. 1?;\\_ = &0

v,
315 el
T,
=]

[v]

S

Q':Q'*'Nc'”ﬂman

o

i é»é.b P

Error [dB]

-1 00050 -0 EC-0ED M0 600 40 W-0.40--0.20 -0 20-0 00
B0-020 EO020.040 EO040-05] WOS0-0A0 EOA0-100

Uncertainty of Spherical lsotropy Assessment: + 2.6% [k=2)

Cerlificals Mo EXA387T_ Movid
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EX3DV4 SN:36TT

Other Probe Parameters

November 24, 2010

Sansar Arrangement Triangular
Connector Angle {*) Mol applicabla
Mechanical Surface Detection Mode anabled
Optical Surface Detection Mode disabled
Probe Cverall Length 237 mm
Prabe Body Diameter A0 mm
Tip Length 9 mm
Tip Digmeder 2.5 mm
|Probe Tip ta Sensor X Calibration Pont 1 mm
Probe Tip to Sensor ¥ Calibration Point 1 mm
Probe Tip to Sensor Z Calibratson Point 1 mm
Recommended Measurement Distance from Surface 2mm

Certificate Mo: EX3-3677_MNowll Fage 110017
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ANNEX E: D835V2 Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzeriand

5 Schweaizerischer Kalibrierdienst
Sarvice suisse d'Malonnage
Sarvizic swizzero di taratura
S  swiss Calibration Sorvice

Acdrodites by the Swéss Accreditation Senece {5AS) Accredifation Mo.: 5CS 108
Tha Swiss Accreditation Service (5 ane of the signatories 1o the EA

Multilsteral Agreamant for the recognibon of calibration cerificales

Cliert Auden Cedificate No: D835V2-4d092_Jan10

Page 96 of 124

CALIBRATION CERTIFICATE

Object DA3SVE - SN: 4d092
Calbralion procedisala) QA CAL-05.VT

Calibration procedure for dipole validation kits
Caibration date; January 14, 2010

This calarabon cerfficale docum anls Me recestiity 12 nalional standands, which realize tha physical unlls of measwements (51,
The measuraments and the upcerdainhas wilh ceafidence prababiity st gven on the lollowdrg pages and are pan of the cestificata,

Al calibrations have been conducted in e cosed labarstory facikty: srvianment iemperadure {22 & 370 and humidity < 70%.

Cafibralion Eguipmenl used {METE ciifical far calibralion)

Peimery Siandards ihe Cal Date (Sarficale Mo, ) Scheduled Cabbration

Paower matar EPRM-d224 GRATAR)TOL 0E-Oel-09 (Me. 217-01086| Oct-180

Foier sensor H2 34818 LSITHIETAY OF-Cet-08 (ke 29 7-01088) Ot

Referanca 20 08 Alsnusion S 5086 (209} 31-Mlar-0 (Mo, 21701008 Mar-10

Type-H mismalch combingtian Sk S04T.2 0 D327 F-Mar-08 (No. 21701028} Mar10
1 Rederenice Probe E530%3 Shl: 3305 26-Jurn-0B Mo, ESF3E06_Junia) Jun-10

(a1 Shl; A0t O7-Mar-03 (Mo, DAS4-E0Y_MandD) Mar-10

Secondary Standzands IoF Checs Date jin hasa) Scheduled Checs
| Poawer sensor 4P 44814 Y4102 T 18O l-02 (i Nbuse chack Det-08) In Pousa check: Qo1
| RF generalor RES SMT-06 100005 A ig-8% (in howse check Oct-08) i Powse chiech: Ool-14
| Mebsare Amalyzer HP 8753E US3T390585 54206 1B-Ogb-(1 (in house chack Oct-0d) Im house cheds: Og-10

Mame Funclion Signature
Calitraled by Jaton Bastrati Lanorakary Technician & -
— 'Ill.r' —
Approved By Halja Pakowe Tachnical ianager

I_:___;:;'.-"'E"'-':—. e

s Jenuary 18 2010

This calibraton certificate shall not be reproduced sxcepl B Ul withoul witlen approval af me leboralon.

Cerificate Mo: DBISV2-42082 _Jan10

Page 1ofd
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughzussirasse 43, 004 Zurich, Switzerland

5 Schweizeriacher Kalibrierdienst
Service suisse d'Malonnage
Spreizio svizzoro o Bratura

5 Swiss Calibration Service

Accredaed by he Bwiss accrediation Sarvice (S45) Accraditation No.: SCS 108
The Swiss Accreditation Service s one of the signatories 1o the EA
Mubtilateral Agrepmend for the recogmition of calibration cenificales

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL [ NORM x.y.2
LA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, "IEEE Recommended Practica for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wirsless
Communications Devices: Measurement Techniques”, December 2003

b} |EC 62208-1, "Procedure to measure the Specific Absarption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 2 GHz)",
February 2005

¢l Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Ewvaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequeancy
Electromagnetic Fialds; Additional Information for Evaluating Compliance of Mabile and
Portable Davices with FCOC Limils for Human Exposure to Radiofrequency Emissions”,
Supplemeant C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
s Messuremeant Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerificate are valid at the frequency indicated,

s Antenna Paramelers with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
paraliel to the body axis.

+ Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positionad under the liquid filled phantom, The impedance stated is transformead from thea
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflectad power. Mo uncertainty required.

s Electrical Delay; One-way delay betwean the SMA connector and the antenna feed point.
No uncertainty reguired,

» SAR measured: SAR measured at the stated antenna input power,

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

«  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

Cartilicate No: D335YV2-44002_Jan1d Page 2 of 8
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Measurement Conditions

DASY system configuration, as far as nof given on page 1.

DASY Wersion DASYE R Vh.2
Extrapolation - o Advanced Extrap-::‘.aliu.n = ==
Phantom - Modular Flal Phentom Va8 i
| Dlstance Dipale Centar -TSL 15 mm ———Ir with Sc-al:ﬂr. T
i; Zoom Scan Resolution d;: dy, dz =& mm ]_
| Frequency _ B35 MHz £ 1 MHz |
Head TSL parameters
The following paramelers and calculations wera apoliad.
Temperatura Permittivity Conductivity l
Nominal Head TSL paramatars 223°C _ 41.5 0.90 mhoim |
Measured Head TSL parameters (22.0 £0.2}°C 414 £6% 0.8 mhaim 2 & % 1
Head TSL temperature during test 1 (21.5+0.2°C = _._I
SAR result with Head TSL
SAR averaged over 1 em® (1 g} of Head TSL Caondition
SAR measured 250 m nput power 230miig
S8R nomakized normalized fo 1W S56 mW g
_g.ﬁ.F: for raminal Head TSL parametlers nermalizad fo 1W Q.63 mW g = 17.0 % (k=2)

[ SAR averaged over 10 cm’ {10 g) of Head TSL | candition [ |
l SAR measurad 250 mW input power 1,56 mW (g |
ZAR normalized narmalized o 1W G24mi i g

SAR Tor nominal Head TSL parameters

narrmalized o 1W

B.27 mW ig £ 16.5 % (k=2)

Cenificate Mo: DEASW2-40092_Jan10

- ———— —_ — - — -
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Body TSL parameters
The fallowing parameters and calculations were applied.

| Temperature Permittivity [ Conductivity
Nominal Body TSL parameters | 22.0°C 552 0.87 mhoim
Measured Body TSL paramstars | izzos02)C 546 £6 % 'i?.'aﬁ mhoim £ & "H:_
Body TSL temperature during test | (220408 °C | - {
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Cangtion
SAR messured 250 mW inpul power 249mW g
AR nomalized norrmalized o 1W 10.0 mWr /g
SAR for nomingl Body TSL parametars nermalized to 19 9.86 m\W [ g £ 17.0 % [k=2)
SAR averaged over 10 cm’ {10 g) of Body TSL condillan
SAR measurad 250 mW Input power 1.63 mW /g
SR normalizad neemalized to 148 6.52 mW /g
5aR for nomingl Body TSL parameaters ! normalized to TW 64T MW ! g 2 16.5 % (k=) |

Corificabe Mo DBISVE-4d092_Janti Page4of 8
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Appendix

Antenna Parameters with Head TSL
Impedance, tranaformed fo feed point B120-F8i0
Ratum Loss - 303 dBE

Antenna Parameters with Body TSL

e —

Impedancs, transformed o feed point A7 & -4.50
Relun Loss -2548dB

General Antenna Parameters and Design

| Electrical Delay {one direction} 1,382 ns |

After long tarm use with 100W radiated power, only a slight warming of the dipale rear the feedpaint can be measured.

The dipcle is made of standard semirigid coaxial cable. The center conductor of the feading line is diredlly conmecied Lo the
second arm of the dipole. The antenna is therefora short-circuited for DC-signals

Mo excessive force must be applied 10 the dipole arms, becausa they might bend ar the saldered connections near he
feedpoint may ba damaged

Additional EUT Data

Manufaciured by SPEAG
Manufaclured on Seplember 15, 2000

Cartificate Mo: DBISVZ-4d052 _Jlanil Page 5l 9
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DASYS Validation Report for Head TSL

Date/Time: 1LOLIOID 12:00:00
Test Laboratory: SPEAG: Zurich. Switzerland
DUT: Dipole 835 MHz; Type: DE35V2: Serial: DEIEVI - SN:4d092

Communication Sysiem: CW: Frequency: 835 MUz Daty Cyele: 13
Mfedipm: HSL900 B}
Medium parameters used: £ =833 MHz o = 0.89 mho/m; £ =41.2; p= 1000 kpmy
Phantom section: Flat Section
Measurement Standard: DASY S (IEEEAEC/ANS] o3, 19-2007)
2ASYS Configuration:

#  Peobe: ES3IDY 3 - SNI20S; ComvFie0d, 604, 6,04k Calibwzied: 26 66,2009

¢ Sepor-Surfisce: 3man | Mechanical Suriace Detection)

s  Electronics; DAES Sab0l; Calibrated: 703, 2004

&  Phaiom: Flat Phantom 3.90; Type: QDOGMPI94 4 Serial: 1601

»  Nleasurement SW: DASYE YA 2 Build (3T SEXICAD X Version 1.0 Buidd 57

Pin=250 mW /d=15mm. dist=3.0mm (ES-Probe}y/Zoom Sean (Tx7x7)Cube b: Measurement
orid: dy=3mm. dy=>53mum. dz=5mm

Reference Value = 57.5 ¥im; Mower Dnfi = -0.00176 dB

Peak SAR (extrapolated) = 3.538 Wike

SAR( g) =239 mW/g: SAR(10 g) = 1.56 mWig

Maximum value of SAR {measured) =2.77 mWiz

hdB =27TmW g

Certificate Mo: DBISVZ-2408%_lan1l Page Gioi 3
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Impedance Measuremeant Plot for Head TSL
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DASYS Validation Report for Body

Date Time: 14.00,20010 15:40:17
Test Labomtory: SPEACGL Zurich, Switeerland
DUT: Dipole 835 MHz Type: DBIZVY Serial: DEIAVI - SN:4dD92

Communication Syseem: CW; Frequency: 835 MHz; Duty Cwele: 1:1

Mediom: MSLYOD

Medium parameters used: = 835 MHz: o = 0.98 mho/m: g, = 34.6:p= L0000 kg/n’
Phantom section: Flat Section

Wepsmrement Standard: DASY S (IEEEAEC/ ANST C63.19-2007)

DASYS Configurmion:
& Probes ES30YE  SNI2058: Convlis 97, 507, 297 Calibrated: 26.06.200%9
e SensorSusfics: dmm (Mechanical Surface Detestion)
o Electronios: DALS Sned1; Colibroted: 07032000
e Phantom: Flat Phangom 4,90 1T ype: QDODOPSA A, Serial. 1001

e AMensyrement W DASYS, VE2 Bulld 157 SEMCAD X Vession 14,0 Build 57

Pin250 mW /d=15mm. dist=3.0mm (ES-Probe)/Zoom Secan (7x7x7)/Cube 0: Meusurenent
arid: dx=Smm, dy=5mm, dz=5mm

Reference Value = 55.9 Vim; Power Drift = 0,013 JdB

Peak SAR (extrapolated) = 3.67 Wiky

SAR(L 2)= 249 mWig; SAR(10 g) = 1.63 mWig

Maximum value af SAR (measured) = 1.89 mW/g

i3] i_
=) ! [

-5

i B = 250N W e

Cerfificate Mo DE3EVI-4d09E_Janil FPaged ol
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Impedance Measurement Plot for Body TSL
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ANNEX F: D1900V2 Dipole Calibration Certificate

Calibration Laboratory of Wy, Schweizeriacher Kalibelerdianst
Schmid & Pariner ““{i\:{/ “ Sarvice sulsse d'éslonnage
Engineering BAG = = Servizho svizzero di karatura
Zeughausatrasse 43, BODM Zurich, Swilzeriand %ﬂ1 F Swlss Calfbration Service
ey
Accrediled by the Swiss Aocraditation Senice [SAS) Recredilaion No.: SCS 108

The Swias Accreditation Service is one of the signaliories to the EA
Multilateral Agreement for the recopnition of calibration cortificates

Page 105 of 124

Callbentlon data;

This callbeation conilicate doouments thi Iraceabilty io natonal tandands, which realss he physical units of maasuremonss (S}
Tha measuramenis and fhe uncafunies wilh confitence probablty & g on ha Sllowing pages and are part of the cerilcale,

All caliprabarg Pave badn conduciad in th cosid Inboralony Ioiity. ervronment lempaeaturs (22 « 37°C and humigity < 7%,

Calibeation Equipmint used (MATE criticnd lor calibrasion]

Primany Siantards D # Cal Dinde Ml‘hj Schaculad Callbration
Powar motar EPM-4424, GEITAB0TIN CE-Dc-00 o, 217-0r008) Oat=10

Fowar sangor HF 848714 USIT2eaTal 0i-Oct-06 (Mo, 217-01068) Qet-10

Reelararoe 20 08 Attanunsor SM: 508 (20g) B0-har- 10 (Mo Z17-00 158) Mar-11

Typa- meseratch combinason Sh 54T 2 ¢ DEIIT I0-Mas- 10 (Mo, 217-01182) a1

Rataranze Probe ESIONI BN 3205 30-Apr 10 (o, E53-3205_Age 10§ Apr-11

DAE4 SN 1 10-Jur-10 {ho. DAES-B01_Jun10) Jure11

Sacondary Standands o # Civecks Diater i bowsa) Schacubed Chack
Powar sensar HP 844148 MY 4100237 1B-Ohct-02 (n nousa chack Det-09) s Mty ehcie; Oerl-11
RF pararator RS SMT-06 0005 £-Rapy-B0 [in house check Oet-03) In houss check: Oat-11
Mabaork Analyzer HP 8TS3E USITIBOSES S4206 1E-Ot-0 fin Mt chasck Oct-03) in houaa check;; Oat-10

Cilibeeted by:

S

s ok v
=

lasued: Jung 17, 2010

This calbration cartificate shall not ba reproduced sxcept in full without wnsien appeowal of the labaralony.

Certificate Mo: D1800V2-5d018_Junid Fage 1 of 9
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Calibration Laboratory of S0, Schwelzerischer Kalibrierdisnst
Schmid & Partner % Serviee suisae dtaiomnage
Engineering AG T N Servizio svizzero di taratusa
zwghﬁ-mmﬁs,m Zurich, Switzerland E f.«‘j\:‘*\\, Swisa n:u;muun Sﬂ'::be
Accredited by fhe Swiss Aosredtation Sendice (SAS) Beoreditation No.: SCS 108

Tha Swiss Accraditation Service is one of the signetories to the EA
Muttilateral Agresment for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z
M/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR} in the Human Head from Wirelass
Communications Devices: Maasuramant Techniques®, Dacamber 2003

b) IEC 62208-1, "Procedure to measure the Specific Absomtion 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 Engineerng & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofraquency
Electromagnetic Fields, Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure lo Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Mﬂhndl Applied and Interpretation of Parameters:
Measurement Conditions: Further details are available from the Validation Report at the end
of the centificate. All figures stated in the certificate are valid at the frequency indicated.

s Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

*  SAR measured: SAR measured al the stated antenna input power,

* SAR normaltzed: SAR as measured, nommalized to an input power of 1 W at the antenna
connactor.

«  SAR for nominal TSL parameters; The measured TSL parameters are used to calculale the
nominal SAR result.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS WEa 2
Extrapolation Advanced Extrapolaton
Phantom Modutar Flal Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, 42 =5 mm
Frequency 1500 MHz = 1 MHz
Head TSL parameters
The following parameters and catculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 1.40 mho/m
Mezsured Head TSL parameters {22 0+02) °C WEH=EN 1.44 mha'm + & %
Head TEL temperature during test {22509 °C - -
SAR result with Head TSL
SAR averaged over 1 &m® (1 g) of Head TSL Condition
SAR measursd 250 mW inpul power 100 mW /g
SAR normalkzed normalized o 1W 400mW /g
SAR for nominal Head TSL parameters normalized o 1W 39.2 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g} of Head TSL condition
SAR measured - 250 W inpul power 522mWN /g
SAR nomalized normalized o 1W 208mW /g
SAR for nominal Head TSL parameters nocmaized o TW 20.7 mW /g = 16.5 % (k=2)

Cedificate Noe D1900V2-50018_Junid

Pageddd®




TA Technology (Shanghai) Co., Ltd.

Test Report

Reportj\lo.: RZA1105-0782SAR01R1

Page 108 of 124

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 53.3 1.52 mva'm

Measured Body TSL parameters (220202} °C 534 =6% 1.54 mho'm =6 %

Body TEL temperature during test (21.7 0.2} °C - —
SAR result with Body TSL

SAR averaged over 1 em” (1 g) of Body TSL Condition

SAR measured 250 miW input power 1W0amWJ/g

SAR normalized fbraized 1o 1W 412mWJg

SAR for nominal Body TSL parameters rermalized o 1W 409 mW [ g = 17.0 % [k=2)

SAR averaged over 10 cm” (10 gj of Body TSL condifion

SAR measured 250 W Imput powed So2mw.lg

SAR nomalizad normalized o 1W 221 m /g

5AR for nominal Body TEL parameters normalized to 1W 22.0 mW [ g £ 16.5 % (k=2)

Certificate Mo: D1800V2-300718_JuniD

Page 4 of §




TA Technology (Shanghai) Co., Ltd.

Test Report

Reportj\lo.: RZA1105-0782SAR01R1

Page 109 of 124

Appandix
Antenna Parameters with Head TSL

Impedances, ransformed 1o leed point 5210+26(0R
Return Loss -28.7dB
Antenna Parameters with Body TSL
Impadance, transformed to feed point 47410 +32i0
Retum Loss -2r.6dB
General Antenna Parameters and Design
| Etectrical Delay (one dwection) | 1.194 ns

After long term use with 100W radiated power, only a shight waming of the dipole near the feedpaint can be measurad

The dipale i made of standard semirgld cofsdal cable. The center conductor of the feeding ine is direclly conmectod 1o the

secand arm of the dipole. The antenrea & thenelose short-circuited for DC-signals

No excassive force musi be applied o the dipole ams, because they might bend or the solderad connections near tha

feadpoint may be damaged.

Additional EUT Data
Manufactured oy SPEAG
Manarfactured on June 04, 2002
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o

DASYS Validation Report for Head TSL

Date/Time: 15.06.2010 10:40:45
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Tvpe: D1900V2; Serial: D1900V2 - SN:5d018

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

Medium: HSL U1 BB :
Medium parameters used: = 190 MHz; o = .44 mhofm; £ = 395 p = 1K ]»qg;.-'mL
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEMTECFANSI C63.19-2007)

DASYS Configuration:
« Probe: ES3DV3 - SN3205; ConvE(5.09, 5.09, 5.09); Calibrated: 30.04.2010
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electromics: DAE4 Snb ] Cahbrated: 10.06.2010
+ Phantom: Flat Phantom 5.0 {front); Type: QDOO0PS0AA; Senal: 1001
v Measurement SW: DASYS2, V52.2 Build 0, Version 52.2.0 (183)

« Postprocessing SW: SEMCAD X. V14.2 Build 2, Version 14.2.2 (1685)

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)}/Zoom Scan (7x7x7} /Cube {: Measurement
grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 96.7 Vim; Power Drift = 0,022 dB

Peak SAR (extrapolated) = 18.4 Wikg

SAR( g) =10 mWig; SAR(10 g) = 5.22 mW/g

Muaximum value of SAR (measured) = 12.6 mW/z

16

144

0dB = 12.6mWig
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Impedance Measurement Plot for Head TSL
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o

DASYS Validation Report for Body
Date/Time: 15.06.2010 14:14:27
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dvipole 1908 MHz; Type: D19%00V2; Serial: DIMHV2 - SN:5d018
Communication System: CW; Frequency: 1900 MHz: Duty Cycle: 1:1
Medivm: MSL Ul1 BB
Medium parameters used: = 19 MHz; ¢ = 1.54 mhofm; & = 53.5; p = 1K) kg.n’rn"

Phantom section: Flat Section
Measurement Standard: DASY S (IEEETEC/ANSI C63.19-2007)

DASY S Configuration;
= Probe: ES3IDVA - SN3205; ConvF(4.59, 4.59, 4.59); Calibrated: 30.04.2010
«  Sensor-Surface: 3mm (Mechanical Surface Delection)
+ Electronics: DAE4 Sn60; Calibrated: 10.06.2010
+  Phantom: Flat Phantom 5.0 (back): Type: QDOOOPS0AA; Serial: 1002
«  Measurement SW: DASYS52, V52.2 Build 0, Version 52.2.0(163)

s Postprocessing SW: SEMCAD X, V14.2 Build 2. Version 14.2.2 (1685)

Pin250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Mcasurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96.1 Vim; Power Drift = 0,055 dB

Peak SAR (extrapolated) = 17.3 Wikg

SAR(L gh = 1003 mW/g; SAR(10 g) = 5.52 mW/g

Maximum vialue of SAR (measured) = [ 2.8 mW/g

-le

<18

0dB = 12.8mW/g
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Impedance Measurement Plot for Body TSL
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ANNEX G: DAE4 Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Englneering AG
Zeughausstrasse 43, B004 Zurich, Switzerland

Accredited by the Swiss Acsreditation Sendce (5A5) -
The Swiss Accreditation Service is ons of the signatories to the EA
Multilateral Agreameant for the recognition of calibration certificates

Client

This calibration certificate documents the treceabilty b nationsl shardsrds which reakze the physical urets of measuramants (51,
The maasurements and the uncenainties with confidence probabiity s given on the following pages and ane part of the canificate.

All calibrations have bean conducted in the cosed iaboratony faclity: environmaent temperature [22 2 5°C and humnidity < 70%.

Calibration Equipmant used (MATE critical for calibration)

Primary Stancard D # Cal Diade [Coaricate Mo ) Schaduled Calibration
Kaithdery Multimesbér Type 2001 EM: Da10zZTa ZB-Sep-10 (Mo 103TE) Sep-11

Secendary Slendards D& Chepck Diate (in house} Schaduled Check
Calibrator Box V1.1 5E UMS 008 AR 1004 QT-Jum-10 [in hovse check]) in howse check: Jurn-11

Appraved by:

Thi% calibration certificate shall not be reproduced exoept in full without wrthen approval of the laborsdony

Certificats No: DAE4-BT1_NoviD Page 1 0f5
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e —

Calibration Laboratory of Sehwaizarlseher Kalibrlardienst

Schmid & Partner Servics sulste d'dtalonnags
Engineering AG Sarvizio svizzera di taratura

Zsughsussirasss 43, 8004 Zurich, Switzerland Swiss Callbration Service

Accredited by the Swiss Accreditation Service (SA5) Acereditation No.: SCS 108

The Swiss Accreditation Service is one of the signslories to the EA

Multilateral Agresmant for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

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

coordinate system.

Methods Applied and Interpretation of Parameters

o DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
comesponds to the full scale range of the voltmeter in the respective range.

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

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

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

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

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

s AD Converter Values with inputs shorfed: Values on the intemal AD converter
corresponding to zero input voltage

= [nput Offset Measurement: Output vollage and statistical results over a large number of
zero voltage measurements.

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

« Input resisfance: Typical value for information: DAE input resistance at the conmector,
during intemnal auto-zeroing and during measurament.

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

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

Carificate No: DAE4-871_Novil Page 2 of 5
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DC Voltage Measurement
AD - Comvarer Resolution nomina!
High Range: iLsB= G.1uV, full ange = -100...+300 my
Low Range: iLsB= BinV . full cange = -1....... +3mV
DASY measurermenl parameters. Auto Zero Time: 3 sec; Measuring lime: 3 sec
Calibration Factors X ¥ z
High Range 404757 £ 0.1% (k=2) | 404.740 £ 0.1% (k=2) | 405181 £0.1% (k=2)
Low Range 308219 +0.79% (=2) | 3.93489 + 0.7% (k=2) | 3.96831 £ 0.7% (k=2)

Connector Angle

Connector Angle to be usad in DASY system

800°%+1®

Certificate Mo: DAE4-871_Novid
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Appendix
1. DC Voltage Linearity
High Range Reading (V) Differance (uV) Error (%)
Channel X + Input 2000012 -1.56 -0.00
Channel X + Input 20000.71 0.711 0.00
Channel X - Input -19957.87 1.63 -0.01
Channel ¥ + input 180004 3 180 .00
Channel Y + Inpaurt 19998.92 -1.08 -0.01
Channel ¥ - Input 2000026 .78 Q.00
Channel Z + Input 200009.2 -1.04 -0.00
Channel Z + Input 1809870 -1.10 0.01
ChannelZ  -Input -20000.16 076 0.00
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 20001 016 0.1
Channel X + Input 169,58 .52 0,26
Channel X - Input -200.79 0.89 0.45
Channel ¥ + Input 19999 -0u03 40.00
Channel ¥ + Input 199.45 -0.55 -0.27
Channel ¥ = Input 200.31 041 0
Channel Z + Input 2000.1 0.33 0.02
Channel Z + Input 189,13 037 -0.38
Channel Z = Input -201.47 =137 069
2. Common mode sensitivity
DASY measunement parameters. Auto Zem Time: 3 se¢; Measurning time: 3 sec
Common mode High Range Low Range
Input Violtage (mv) Average Reading (uV) Average Reading (1Y)
Channel X 200 14325 12.86
- 200 -12.88 -14.21
Channel ¥ 200 -10.04 -10.38
- 200 9.20 947
Channel Z 200 .65 -1.40
- 200 0.34 -0.31
3. Channel separation
DASY measurément paramalers: Aulo Zero Time: 3 sec; Measunng time: 3 sec
Input Voltage (mV] | Channel X (1iV) | Channel ¥ (V) | Channel Z [uV)
Channel X 200 - 285 .69
Channal ¥ 200 24 - .73
Channel Z 200 254 0.73 -

Cerificate Mo: DAE4-871_MWow10
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Aulo Zero Time: 3 sac; Measuring time: 3 sec
High Range (LSE) Low Range (LSB)
Channel X 15820 155617
Channel ¥ 16171 16732
Channel Z 15803 16474
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 2 sec; Measuring Bme: 3 sec
Inpaut 10MC)
Average (sV) | min. Offset (4¥) | max. Offset () | ' Peveter
Channal X 0.03 235 0.86 043
Channel ¥ 0.50 -1.49 -0.49 0.38
Channel Z 0.3z 221 014 D.44
6. Input Offset Current
Mominal Input circuitry offset cument on all channals: <254
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel £ 200 200
8. Low Battery Alarm Voltage (Typicsl valuas for information)
Typlcal values Alarm Level (VDC)
Supply [+ Vee) +7.4
Supply (- Vee) 7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA} | Stand by (mA) | Transmitting [ma)
Supply (+ Vec) +0.01 +5 +14
Supply (- Vo) 0. ] 4
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