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GENERAL SUMMARY

Product Name WCDMA/GPRS/GSM Mobile Handset Model 840z
FCCID Q78-840Z Report No. RZA2010-0680
Client ZTE CORPORATION
Manufacturer ZTE CORPORATION
IEEE Std C95.1, 1999: IEEE Standard for Safety Levels with Respect to Human
Exposure to Radio Frequency Electromagnetic Fields, 3 KHz to 300 GHz.
It specifies the maximum exposure limit of 1.6 W/kg as averaged over any 1 gram of
tissue for portable devices being used within 20 cm of the user in the uncontrolled
environment.
Reference Supplement C Edition 01-01 To OET Bulletin 65 Edition 97-01 June 2001 Including
Standard(s) DA 02-1438, published June 2002: Evaluating Compliance with FCC Guidelines for
Human Exposure to Radio frequency Electromagnetic Fields Additional Information for
Evaluation Compliance of Mobile and Portable Devices with FCC Limits for Human
Exposure to Radio frequency Emissions.
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.
Localized Specific Absorption Rate (SAR) of this portable wirele ipment has been
measured in all cases requested by the relevant standar d,mf I aus 5.2 of this
test report. Maximum localized SAR is below exposure n@&g eC| ied m{iﬁe elevant
standards cited in Clause 5.1 of this test report. IZ?:« }’-‘-“’
Conclusion
General Judgment: Pass
(Stamp)
Date of issue: May ,
Comment The test result only responds to the measured sample.
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1. General Information

1.1. Notes of the test report

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

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

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

1.2. Testing laboratory

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

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

Post code: 201201

Country: P. R. China

Contact: Yang Weizhong

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

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

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

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

Company: ZTE CORPORATION

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

City: Shenzhen

Postal Code: 518057

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

1.4. Manufacturer Information

Company: ZTE CORPORATION

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

City: Shenzhen

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

Fax: 021-50801070
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1.5. Information of EUT
General information
Device type : portable device
Exposure category: uncontrolled environment / general population
Product name: WCDMA/GPRS/GSM Mobile Handset
IMEI or SN: 351942041002476
Device operating configurations :
Operating mode(s): GSM1900; (tested)
Test modulation: GMSK
GPRS multislot class: 12
Maximum Output Power: 29.64dBm
Maximum localized SARg: Head (Wha) Body (Wika)
0.668 0.280
Band Tx (MHz) Rx (MHz)
Operating frequency range(s):
GSM 1900 1850.2 ~ 1909.8 1930.2 ~ 1989.8
Power class GSM 1900: 1, tested with power level 0
Test channel 512 - 661 - 810 (GSM1900) (tested)

(Low - Middle - High)

Hardware version:

wu3B

Software version:

SBM_JP_ARTEMIS V1.7

Antenna type:

internal antenna
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Auxiliary equipment details
AE1:Battery
Model: Li3709T42P3n453756
Manufacturer: ZTE CORPORATION
IMEI or SN: 10101002244094604
AE2:Travel Adapter
Model: STC-A22050USBA
Manufacturer: /
IMEI or SN: 800810240020825

Equipment Under Test (EUT) is a model of WCDMA/GPRS/GSM Mobile Handset with internal
antenna. The detail about Mobile phone, Lithium Battery and AC/DC Adapter is in chapter 1.5 in
this report. SAR is tested for GSM 1900. The EUT has GPRS (class 12) function.

The sample under test was selected by the Client.

Components list please refer to documents of the manufacturer.

1.6. Test Date

The test is performed from May 12, 2010 to May 13, 2010.
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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 Radio Frequency Channel Number (ARFCN) is allocated 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 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 1900, a communication link is set up with a System Simulator (SS) by air link.
Using E5515C the power lever set t0”0” in SAR of GSM 1900, The test in the band of GSM 1900 is
performed in the mode of speech transfer function. Since the GPRS class is 12 for this EUT, it has at
most 4 timeslots in uplink.

According to specification 3GPP TS 51.010, the maximum power of the GSM can do the power
reduction for the multi-slot. The allowed power reduction in the multi-slot configuration is as following:

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 1,8104,8
4 3,0t06,0
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3. SAR Measurements System Configuration

3.1.

SAR Measurement Set-up

The DASY5 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 DASY5 measurement server.

The DASY5 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

DASY5 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

werial | |
(= 10 ]
DSP — —

Lo T Teach
(e e [

| 4 sl asl
€ carvilr-call aa

Figure 1 SAR Lab Test Measurement Set-up
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3.2. DASYS5 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)

Basic Broad Band Calibration in air
Conversion Factors (CF) for HSL 900
and HSL 1750

Additional CF for other liquids and
frequencies upon request

10 MHz to > 6 GHz
Linearity: £ 0.2 dB
(30 MHz to 6 GHz)

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
with precision of better 30%.

Figure 2.EX3DV4 E-field Probe

Figure 3. EX3DV4 E-field probe
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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.

AT
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
1
SAR= |El'0
0o
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 Figure 4.Device Holder
device, since measurements have suggested that the

inference of the clamp on the test results 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 DASYS5 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 DASY5 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 DASY5 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 DASY5 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], [mWI/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
DASY5 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,
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the diode type and the DC-transmission factor from the diode to the evaluation electronics.

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 £
H-field probes: H; = ( ‘/,) . (a,-o + ajq 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/’+ Ezz)ﬁ2

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

SAR=(E . )/( -1000)
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with SAR = local specific absorption rate in mWi/g
E;o: = 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;.: = 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
DASY5 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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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)1900MHz
Water 55.242
Glycol monobutyl 44.452
Salt 0.306

Dielectric Parameters
Target Value

f=1900MHz €=40.0 0=1.40

Table 3: Composition of the Body Tissue Equivalent Matter

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

Dielectric Parameters
Target Value

f=1900MHz €=53.3 0=1.52

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.
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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 Radio
Frequency Electromagnetic Fields, 3 KHz to 300 GHz.

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

5.2. Applicable Measurement Standards

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 Radio
frequency Electromagnetic Fields Additional Information for Evaluation Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radio frequency Emissions.

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.



TA Technology (Shanghai) Co., Ltd.

Report No. RZA2010-0680

Test Report

Page 210f 78

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
GSM 1900 Channel 512 Channel 661 Channel 810
(1850.2MHz) (1880MHz) (1909.8MHz)
Before Test (dBm) 29.41 29.60 29.64
After Test (dBm) 29.40 29.58 29.62

Average power

Conducted Power(dBm)

GSM1900 + GPRS Channel | Channel | Channel Channel | Channel | Channel

512 661 810 512 661 810
Be'zggemT)eSt 29.39 29.59 2063 | 9.03dB | 20.36 20.56 20.60

1TXslot After Test
(jém‘§3 29.38 29.58 2062 | 9.03dB | 20.35 20.55 20.59
Be‘zerenT)GSt 2741 | 2761 | 2767 | 6.02dB | 2139 | 2159 | 2165

2TXslots After Test
(dBm) 27.40 27.60 2766 | 6.02dB | 21.38 21.58 21.64
Be‘zg%emT)eSt 2563 | 2582 | 2589 | 426dB | 2137 | 2156 | 2163

3TXslots After Test
(dBm) 25.62 25.81 2588 | 4.26dB | 21.36 21.55 21.62
Be‘;‘c’j[:mT)eSt 24.57 24.74 2481 | 3.01dB | 21.56 21.73 21.80

4TXslots After Test
(gBme)S 24.56 24.73 2480 | 3.01dB | 2155 21.72 21.79
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Note:
1) Division Factors
To average the power, the division factor is as follows:
1 TX- slot = 1 transmit tome slot out of 8 time slots
=> conducted power divided by (8/1) =>-9.03 dB
2 TX- slot = 2 transmit tome slots out of 8 time slots
=> conducted power divided by (8/2) =>-6.02 dB
3TX- slot = 3 transmit tome slots out of 8 time slots
=> conducted power divided by (8/3) =>-4.26 dB
4 TX- slot = 4 transmit tome slots out of 8 time slots
=> conducted power divided by (8/4) =>-3.01dB
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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 40.0 1.40 |
1900MHz 5% window 38 —42 1.33 —1.47
head M tval
(head) easurement value 4019 142 219
2010-5-13
Table 7: Dielectric Performance of Body Tissue Simulating Liquid
L. Dielectric Parameters Temp
Frequency Description R
& o(s/m) C
Target value 53.3 1.52 /
1900MHz 5% window 50.64 — 55.97 1.44 — 1.60
(body) Measurement value
52.29 1.56 21.9

2010-5-12
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7.2. System Check Results

Table 8: System Check for Head tissue simulation liquid

SAR(W/kg) Dielectric Tem
Frequency Description d Parameters P
10g 19 & o(s/m) C
Recommended result 5.38 10.3
. 41 1.42 /
10% window 484 —592 | 9.27 —11.33
1900MHz v el
easurement varie 5.46 10.6 4019 | 142 | 22.1
2010-5-13
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 simulation liquid

Dielectric

AR(W/k Ti

Frequency Description SAR(Wikg) Parameters emp

10g 19 £ o(s/m) C

Recommended result 5.52 10.50
o/ i 54.00 1.55 /
1+10% window 4.97—6.07 9.45 —11.55
1900 MHz v val
easurement vaiue 5.17 9.73 5229 | 156 | 217
2010-5-12

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. Test Results

7.3.1. Summary of Measurement Results (GSM1900/GPRS)
Table 10: SAR Values (GSM1900/GPRS)

Power
Limit of SAR (W/kg) 10 g Average 1 g Average Drift
(dB) Graph
2.0 1.6 + 0.21 Results
Test Case Measurement Result(W/kg) Power

Different Test Position ‘ Channel | 10 g Average ‘ 1 g Average Drift(dB)

Test position of Head

Left hand, Touch cheek Middle 0.229 0.371 -0.118 Figure 9

Left hand, Tilt 15 Degree Middle 0.093 0.143 -0.101 Figure 10

High 0.235 0.413 -0.016 Figure 11

Right hand, Touch cheek Middle 0.298 0.516 -0.014 Figure 12

Low 0.391 0.668 0.019 Figure 13

Right hand, Tilt 15 Degree | Middle 0.100 0.156 0.031 Figure 14
Test Case of Body with EUT Closed (Distance 15mm)

High 0.027 0.047 -0.043 | Figure 15

Towards Ground Middle 0.033 0.057 -0.062 | Figure 16

Low 0.043 0.075 -0.034 | Figure 17

Towards Phantom Middle 0.024 0.040 0.060 Figure 18

Worst case position of EUT Closed with earphone (Distance 15mm)

Towards Ground Low | 0.034 | 0.060 | -0.001 | Figure 19
Test Case of Body with EUT Open (Distance 15mm)

High 0.068 0.114 0.059 Figure 20

Towards Ground Middle | 0.086(max.cube) | 0.145(max.cube) | 0.082 Figure 21

Low 0.114(max.cube) | 0.190(max.cube) | 0.026 Figure 22

Worst case position of EUT Open with earphone (Distance 15mm)

Towards Ground | Low | 0.123(max.cube) | 0.208(max.cube) | 0.180 | Figure 23
Worst case position of Body with GPRS (4Up,Distance 15mm)
Towards Ground | Low | 0.169(max.cube) | 0.280(max.cube) | 0.012 | Figure 24

Note: 1.The value with blue color is the maximum SAR Value of test case 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. 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.
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8. Measurement Uncertainty

Standard
Uncertaint | Probability ) Degree of
ncertainty
No. source Type y Value Distributio k Gi freedom
(%) n u; (%) Vet OF V;
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
- 70.5
3 axial isotropy of the probe B 4.7 R \/§ 1.9 0
. L 70.5
4 Hemispherical isotropy of the probe B 9.4 R \/§ 3.9 0
6 | boundary effect B 1.9 R J3 | 1.1 %
7 | probe linearity B 4.7 R J3 | 2.7 %
8 System detection limits B 1.0 R \/E 1 0.6 o0
9 | readout Electronics B 1.0 N 1 1 1.0 o0
10 | response time B 0 R \/§ 1 0 o0
11 | integration time B 4.32 R \/E 1 2.5 o0
12 | noise B 0 R J3 | 0 o
13 | RF Ambient Conditions B 3 R \/§ 1 1.73 0
Probe Positioner Mechanical
14 B 0.4 R J3 | 0.2 w0
Tolerance
Probe Positioning with respect to
15 ? P B 2.9 R J3 | 1.7 o
Phantom Shell
Extrapolation, interpolation and
16 | Integration Algorithms for Max. SAR B 3.9 R \/E 1 23 o0
Evaluation
Test sample Related
17 | -Test Sample Positioning A 29 1 1 29 5
18 | -Device Holder Uncertainty A 41 1 1 4.1 5
-Output Power Variation - SAR drift
19 B 5.0 R J3 |1 2.9 %

measurement

Physical parameter
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20 | -phantom B 4.0 R NEEE 23 E
o1 -liquid conductivity (deviation from B 50 R \/§ 0.6 18 .

target) 4

-liquid conductivity (measurement 0.6
22 B 5.0 N 1 3.2 0

uncertainty) 4

-liquid permittivity (deviation from
23 B 5.0 R 0.6 1.7 0

target) \/g
o4 -liquid  permittivity = (measurement B 50 N ] 0.6 3.0 .

uncertainty )

: 21
Combined standard uncertainty u, = Z Cizui2 12.0
i=1
Expanded uncertainty (confidence interval of
u, = 2u, N k=2 24.0
95 %)
9. Main Test Instruments
Table 11: List of Main Instruments
No Name Type Serial Calibration Date Valid
) P Number Period

01 Network analyzer Agilent 8753E US37390326 September 13, 2009 | One year
02 Dielectric Probe Kit Agilent 85070E US44020115 No Calibration Requested
03 Power meter Agilent E4417A | GB41291714 March 13, 2010 One year
04 Power sensor Agilent 8481H MY41091316 March 26, 2010 One year
05 Signal Generator HP 8341B 2730A00804 September 13, 2009 One year
06 Amplifier IXA-020 0401 No Calibration Requested
07 BTS E5515C MY48360988 December 4, 2009 One year
08 E-field Probe EX3DV4 3677 September 23, 2009 One year
09 DAE DAE4 871 November 11, 2009 One year
10 Validation Kit 1900MHz D1900V2 5d018 June 26, 2009 One year

*+++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 (1900 MHz)

Picture 3: liquid depth in the head Phantom (1900 MHz)
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ANNEX B: System Check Results

System Performance Check at 1900 MHz Head TSL

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

Date/Time: 5/13/2010 11:46:04 AM

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

Medium parameters used: f = 1900 MHz; o = 1.42 mho/m; ¢, = 40.19; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

DASY5 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.53, 7.53, 7.53); Calibrated: 9/23/2009
Electronics: DAE4 Sn871; Calibrated: 11/11/2009

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

Measurement SW: DASY5, 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) = 12.9 mW/g

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

Reference Value = 87.8 V/m; Power Drift = 0.040 dB

Peak SAR (extrapolated) = 20.1 W/kg

SAR(1 g) =10.6 mW/g; SAR(10 g) = 5.46 mW/g

Maximum value of SAR (measured) = 11.9 mW/g

m¥fg
—11.9

— 9.h6

7.22

4.58

2.54

b

0.198

Figure 7 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: 5/12/2010 10:06:19 AM

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

Medium parameters used: f = 1900 MHz; o = 1.56 mho/m; ¢, = 52.29; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

DASY5 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.62, 7.62, 7.62); Calibrated: 9/23/2009
Electronics: DAE4 Sn871; Calibrated: 11/11/2009

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

Measurement SW: DASY5, 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) = 12.5 mW/g

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

Reference Value = 75.9 V/m; Power Drift = 0.051 dB

Peak SAR (extrapolated) = 16.8 W/kg

SAR(1 g) =9.73 mWI/g; SAR(10 g) = 5.17 mW/g

Maximum value of SAR (measured) = 11 mW/g

m¥fg
— 11

— 8.85

6.7

4.55

2.39

b

0.243

Figure 8 System Performance Check 1900MHz 250mW
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ANNEX C: Graph Results

GSM 1900 Left Cheek Middle

Date/Time: 5/13/2010 12:59:16 PM

Communication System: PCS 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; o = 1.4 mho/m; €, = 40.2; p = 1000 kg/m3
Ambient Temperature:22.3 'C Ligiud Temperature: 21.5C

DASY5 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.53, 7.53, 7.53); Calibrated: 9/23/2009
Electronics: DAE4 Sn871; Calibrated: 11/11/2009

Phantom: SAM2; Type: SAM;

Measurement SW: DASY5, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

Cheek Middle/Area Scan (51x151x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.398 mW(/g

Cheek Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.36 V/m; Power Drift = -0.118 dB

Peak SAR (extrapolated) = 0.516 W/kg

SAR(1 g) = 0.371 mWI/g; SAR(10 g) = 0.229 mW/g

Maximum value of SAR (measured) = 0.406 mW/g

mW/g
— 0.406

— 0.326

0.246

0.166

0.086

0.00613

Figure 9 Left Hand Touch Cheek GSM 1900 Channel 661
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GSM 1900 Left Tilt Middle

Date/Time: 5/13/2010 1:24:37 PM

Communication System: PCS 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; ¢ = 1.4 mho/m; ¢, = 40.2; p = 1000 kg/m3
Ambient Temperature:22.3 'C Ligiud Temperature: 21.5°C

DASY5 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.53, 7.53, 7.53); Calibrated: 9/23/2009
Electronics: DAE4 Sn871; Calibrated: 11/11/2009

Phantom: SAM2; Type: SAM,;

Measurement SW: DASY5, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

Tilt Middle/Area Scan (51x151x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.164 mW/g

Tilt Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 9.04 V/m; Power Drift =-0.101 dB
Peak SAR (extrapolated) = 0.187 W/kg

SAR(1 g) = 0.143 mWI/g; SAR(10 g) = 0.093 mW/g
Maximum value of SAR (measured) = 0.154 mW/g

myvfg
0.154

0.124

0.094

0.065

0.035

0.00488

Figure 10 Left Hand Tilt 15° GSM 1900 Channel 661
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GSM 1900 Right Cheek High

Date/Time: 5/13/2010 7:43:53 PM

Communication System: PCS 1900; Frequency: 1909.8 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1910 MHz; ¢ = 1.43 mho/m; ¢, = 40.1; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

DASY5 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.53, 7.53, 7.53); Calibrated: 9/23/2009
Electronics: DAE4 Sn871; Calibrated: 11/11/2009

Phantom: SAM2; Type: SAM,;

Measurement SW: DASY5, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

Cheek High/Area Scan (51x151x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.466 mW/g

Cheek High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.42 VV/m; Power Drift = -0.016 dB
Peak SAR (extrapolated) = 0.614 W/kg

SAR(1 g) = 0.413 mWI/g; SAR(10 g) = 0.235 mW/g
Maximum value of SAR (measured) = 0.466 mW/g

myvfg
0.466

0.375

0.284

0.192

0101

0.m

Figure 11 Right Hand Touch Cheek GSM 1900 Channel 810
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GSM 1900 Right Cheek Middle

Date/Time: 5/13/2010 7:18:20 PM

Communication System: PCS 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; o = 1.4 mho/m; ¢, = 40.2; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

DASY5 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.53, 7.53, 7.53); Calibrated: 9/23/2009
Electronics: DAE4 Sn871; Calibrated: 11/11/2009

Phantom: SAM2; Type: SAM,;

Measurement SW: DASY5, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

Cheek Middle/Area Scan (51x151x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.586 mW/g

Cheek Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.13 V/m; Power Drift = -0.014 dB
Peak SAR (extrapolated) = 0.748 W/kg

SAR(1 g) = 0.516 mWI/g; SAR(10 g) = 0.298 mW/g
Maximum value of SAR (measured) = 0.577 mW/g

myvfg
0.577

0.464

0.352

0.239

0127

0.014

Figure 12 Right Hand Touch Cheek GSM 1900 Channel 661
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GSM 1900 Right Cheek Low

Date/Time: 5/13/2010 8:07:01 PM

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

Medium parameters used (interpolated): f = 1850.2 MHz; o = 1.37 mho/m; €, = 40.4; p = 1000 kg/m®
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

DASY5 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.53, 7.53, 7.53); Calibrated: 9/23/2009

Electronics: DAE4 Sn871; Calibrated: 11/11/2009

Phantom: SAM2; Type: SAM,;

Measurement SW: DASY5, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

Cheek Low/Area Scan (51x151x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.750 mW/g

Cheek Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.97 V/m; Power Drift = 0.019 dB
Peak SAR (extrapolated) = 0.960 W/kg

SAR(1 g) = 0.668 mWI/g; SAR(10 g) = 0.391 mW/g
Maximum value of SAR (measured) = 0.741 mW/g

myvfg
0.711

0.597

0.452

0.308

0.163

0.019
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lg/10g Averaged SAR
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Figure 13 Right Hand Touch Cheek GSM 1900 Channel 512
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GSM 1900 Right Tilt Middle

Date/Time: 5/13/2010 8:30:42 PM

Communication System: PCS 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; o = 1.4 mho/m; ¢, = 40.2; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

DASY5 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.53, 7.53, 7.53); Calibrated: 9/23/2009
Electronics: DAE4 Sn871; Calibrated: 11/11/2009

Phantom: SAM2; Type: SAM,;

Measurement SW: DASY5, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

Tilt Middle/Area Scan (51x151x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.184 mW/g

Tilt Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 9.76 V/m; Power Drift = 0.031 dB
Peak SAR (extrapolated) = 0.210 W/kg

SAR(1 g) = 0.156 mWI/g; SAR(10 g) = 0.100 mW/g
Maximum value of SAR (measured) = 0.169 mW/g

myvfg
0.1649

0.136

0.103

0.070

0.036

0.00327

Figure 14 Right Hand Tilt 15° GSM 1900 Channel 661
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GSM 1900 Towards Ground Closed High

Date/Time: 5/12/2010 7:47:27 PM

Communication System: PCS 1900; Frequency: 1909.8 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1910 MHz; o = 1.56 mho/m; ¢, = 52.2; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

DASY5 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.62, 7.62, 7.62); Calibrated: 9/23/2009
Electronics: DAE4 Sn871; Calibrated: 11/11/2009

Phantom: SAM2; Type: SAM,;

Measurement SW: DASY5, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

Towards Ground High/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.048 mW/g

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

Reference Value = 2.94 VV/m; Power Drift = -0.043 dB

Peak SAR (extrapolated) = 0.083 W/kg

SAR(1 g) = 0.047 mWI/g; SAR(10 g) = 0.027 mW/g

Maximum value of SAR (measured) = 0.051 mW/g

mW/g
0.051

0.01

0.031

0.021

0.011

0.00139

Figure 15 Body, Towards Ground, Closed, GSM 1900 Channel 810
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GSM 1900 Towards Ground Closed Middle

Date/Time: 5/12/2010 7:24:07 PM

Communication System: PCS 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; o = 1.54 mho/m; ¢, = 52.3; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

DASY5 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.62, 7.62, 7.62); Calibrated: 9/23/2009
Electronics: DAE4 Sn871; Calibrated: 11/11/2009

Phantom: SAM2; Type: SAM,;

Measurement SW: DASY5, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

Towards Ground Middle/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.063 mW/g

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

Reference Value = 3.08 V/m; Power Drift = -0.062 dB

Peak SAR (extrapolated) = 0.102 W/kg

SAR(1 g) = 0.057 mWI/g; SAR(10 g) = 0.033 mWi/g

Maximum value of SAR (measured) = 0.063 mW/g

mW/g
0.063

0.051

0.039

0.027

0.015

0.00243

Figure 16 Body, Towards Ground, Closed, GSM 1900 Channel 661
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GSM 1900 Towards Ground Closed Low

Date/Time: 5/12/2010 8:10:23 PM

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

Medium parameters used (interpolated): f = 1850.2 MHz; o = 1.49 mho/m; €, = 52.5; p = 1000 kg/m®
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

DASY5 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.62, 7.62, 7.62); Calibrated: 9/23/2009

Electronics: DAE4 Sn871; Calibrated: 11/11/2009

Phantom: SAM2; Type: SAM,;

Measurement SW: DASY5, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

Towards Ground Low/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.078 mW/g

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

Reference Value = 3.97 V/m; Power Drift = -0.034 dB

Peak SAR (extrapolated) = 0.133 W/kg

SAR(1 g) = 0.075 mWI/g; SAR(10 g) = 0.043 mW/g

Maximum value of SAR (measured) = 0.082 mW/g

mW/g
0.082

0.066

0.050

0.034

0.018

0.00174

Figure 17 Body, Towards Ground, Closed, GSM 1900 Channel 512
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GSM 1900 Towards Phantom Closed Middle

Date/Time: 5/12/2010 11:38:06 AM

Communication System: PCS 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; o = 1.54 mho/m; ¢, = 52.3; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

DASY5 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.62, 7.62, 7.62); Calibrated: 9/23/2009
Electronics: DAE4 Sn871; Calibrated: 11/11/2009

Phantom: SAM2; Type: SAM,;

Measurement SW: DASY5, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

Towards Phantom Middle/Area Scan (71x131x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.043 mW/g

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

Reference Value = 5.22 V/m; Power Drift = 0.060 dB

Peak SAR (extrapolated) = 0.069 W/kg

SAR(1 g) = 0.040 mWI/g; SAR(10 g) = 0.024 mW/g

Maximum value of SAR (measured) = 0.043 mW/g

mW/g
0.043

0.035

0.026

0.018

0.00969

0.00136

Figure 18 Body, Towards Phantom, Closed ,GSM 1900 Channel 661
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GSM 1900 Towards Ground Closed with earphone Low
Date/Time: 5/12/2010 8:34:39 PM
Communication System: PCS 1900; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3
Medium parameters used (interpolated): f = 1850.2 MHz; o = 1.49 mho/m; €, = 52.5; p = 1000 kg/m®
Ambient Temperature:22.3 'C Ligiud Temperature: 21.5°C
DASY5 Configuration:
Probe: EX3DV4 - SN3677; ConvF(7.62, 7.62, 7.62); Calibrated: 9/23/2009
Electronics: DAE4 Sn871; Calibrated: 11/11/2009
Phantom: SAM2; Type: SAM,;
Measurement SW: DASY5, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

Towards Ground Low/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.063 mW/g

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

Reference Value = 3.21 V/m; Power Drift = -0.001 dB

Peak SAR (extrapolated) = 0.108 W/kg

SAR(1 g) = 0.060 mWI/g; SAR(10 g) = 0.034 mW/g

Maximum value of SAR (measured) = 0.066 mW/g

mW/g
0.066

0.053

0.040

0.027

0.014

0.00139

Figure 19 Body, Towards Ground, Closed with earphone, GSM 1900 Channel 512
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GSM 1900 Towards Ground Open High
Date/Time: 5/12/2010 10:30:19 PM
Communication System: PCS 1900; Frequency: 1909.8 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1910 MHz; ¢ = 1.56 mho/m; ¢, = 52.2; p = 1000 kg/m3
Ambient Temperature:22.3 'C Ligiud Temperature: 21.5°C

DASY5 Configuration:
Probe: EX3DV4 - SN3677; ConvF(7.62, 7.62, 7.62); Calibrated: 9/23/2009
Electronics: DAE4 Sn871; Calibrated: 11/11/2009
Phantom: SAM2; Type: SAM,;
Measurement SW: DASY5, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

Towards Ground High/Area Scan (51x161x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.125 mW/g

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

Reference Value = 8.33 V/m; Power Drift = 0.059 dB

Peak SAR (extrapolated) = 0.209 W/kg

SAR(1 g) = 0.114 mWI/g; SAR(10 g) = 0.068 mW/g

Maximum value of SAR (measured) = 0.122 mW/g

mW/g
0.122

0.098

0.075

0.051

0.028

0.00395

Figure 20 Body, Towards Ground, Open, GSM 1900 Channel 810
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GSM 1900 Towards Ground Open Middle

Date/Time: 5/12/2010 9:47:41 PM

Communication System: PCS 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 1880 MHz; o = 1.54 mho/m; €, = 52.3; p = 1000 kg/m3
Ambient Temperature:22.3 'C Ligiud Temperature: 21.5C

DASY5 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.62, 7.62, 7.62); Calibrated: 9/23/2009

Electronics: DAE4 Sn871; Calibrated: 11/11/2009

Phantom: SAM2; Type: SAM;

Measurement SW: DASY5, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

Towards Ground Middle/Area Scan (51x161x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.159 mW/g

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

Reference Value = 9.35 V/m; Power Drift = 0.082 dB

Peak SAR (extrapolated) = 0.263 W/kg

SAR(1 g) = 0.145 mWI/g; SAR(10 g) = 0.086 mW/g

Maximum value of SAR (measured) = 0.154 mW/g

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

Reference Value = 9.35 V/m; Power Drift = 0.082 dB

Peak SAR (extrapolated) = 0.200 W/kg

SAR(1 g) = 0.120 mWI/g; SAR(10 g) = 0.076 mW/g

Maximum value of SAR (measured) = 0.127 mW/g

mW/g
— 0.154

— 0.124

0.094

0.065

0.035

b

0.00499

Figure 21 Body, Towards Ground, Open, GSM 1900 Channel 661
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GSM 1900 Towards Ground Open Low

Date/Time: 5/12/2010 9:04:46 PM

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

Medium parameters used (interpolated): f = 1850.2 MHz; o = 1.49 mho/m; €, = 52.5; p = 1000 kg/m>
Ambient Temperature:22.3 'C Ligiud Temperature: 21.5C

DASY5 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.62, 7.62, 7.62); Calibrated: 9/23/2009

Electronics: DAE4 Sn871; Calibrated: 11/11/2009

Phantom: SAM2; Type: SAM;

Measurement SW: DASY5, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

Towards Ground Low/Area Scan (51x161x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.209 mW(/g

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

Reference Value = 10.8 V/m; Power Drift = 0.026 dB

Peak SAR (extrapolated) = 0.339 W/kg

SAR(1 g) = 0.190 mWI/g; SAR(10 g) = 0.114 mW/g

Maximum value of SAR (measured) = 0.204 mW/g

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

Reference Value = 10.8 V/m; Power Drift = 0.026 dB

Peak SAR (extrapolated) = 0.268 W/kg

SAR(1 g) = 0.166 mWI/g; SAR(10 g) = 0.105 mW/g

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

mW/g
— 0.204

— 0.165

0.125

0.086

0.046

b

0.007

Figure 22 Body, Towards Ground, Open, GSM 1900 Channel 512
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GSM 1900 Towards Ground Open with earphone Low

Date/Time: 5/12/2010 11:01:03 PM

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

Medium parameters used (interpolated): f = 1850.2 MHz; o = 1.49 mho/m; €, = 52.5; p = 1000 kg/m>
Ambient Temperature:22.3 'C Ligiud Temperature: 21.5C

DASY5 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.62, 7.62, 7.62); Calibrated: 9/23/2009

Electronics: DAE4 Sn871; Calibrated: 11/11/2009

Phantom: SAM2; Type: SAM;

Measurement SW: DASY5, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

Towards Ground Low/Area Scan (51x161x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.217 mW/g

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

Reference Value = 11.7 V/m; Power Drift = 0.180 dB

Peak SAR (extrapolated) = 0.376 W/kg

SAR(1 g) = 0.208 mWI/g; SAR(10 g) = 0.123 mW/g

Maximum value of SAR (measured) = 0.222 mW/g

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

Reference Value = 11.7 V/m; Power Drift = 0.180 dB

Peak SAR (extrapolated) = 0.274 W/kg

SAR(1 g) = 0.171 mWI/g; SAR(10 g) = 0.110 mW/g

Maximum value of SAR (measured) = 0.182 mW/g

mW/g
— 0.222

— 0.179

0.136

0.093

0.050

b

0.0074

Figure 23 Body, Towards Ground, Open with earphone, GSM 1900 Channel 512
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GSM 1900 GPRS (4 timeslots uplink) Towards Ground Open Low

Date/Time: 5/13/2010 12:35:21 AM

Communication System: PCS 1900+GPRS(4Up); Frequency: 1850.2 MHz;Duty Cycle: 1:2.075
Medium parameters used (interpolated): f = 1850.2 MHz; o = 1.49 mho/m; €, = 52.5; p = 1000 kg/m®
Ambient Temperature:22.3 'C Ligiud Temperature: 21.5°C

DASY5 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.62, 7.62, 7.62); Calibrated: 9/23/2009

Electronics: DAE4 Sn871; Calibrated: 11/11/2009

Phantom: SAM2; Type: SAM,;

Measurement SW: DASY5, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

Towards Ground Low/Area Scan (51x161x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.376 mW/g

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

Reference Value = 12.2 V/m; Power Drift = 0.012 dB

Peak SAR (extrapolated) = 0.491 W/kg

SAR(1 g) = 0.280 mWI/g; SAR(10 g) = 0.169 mW/g

Maximum value of SAR (measured) = 0.307 mW/g

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

Reference Value = 12.2 V/m; Power Drift = 0.012 dB

Peak SAR (extrapolated) = 0.658 W/kg

SAR(1 g) = 0.250 mWI/g; SAR(10 g) = 0.159 mW/g

Maximum value of SAR (measured) = 0.265 mW/g

mW/g
0.265

0.212

0.159

0.106

0.053

0.0001
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Figure 24 Body, Towards Ground, Open, GSM 1900 GPRS (4 timeslots uplink) Channel 512
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ANNEX D: Probe Calibration Certificate

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zaughausstrassa 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

¢ Service suisse d'étalonnage
Sarvizio svizzero di taratura

S swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

cient  TA (Auden).

Calibration date:

Condition of the calibrated item

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (51).
The ents and the unc inties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 £ 3)"C and humidity < 70%

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # ) Cal Date (Certificate No.) _ Scheduled Calibration
Power meter E44198 GB41293874 1-Apr-09 (No. 217-01030) Apr-10
Power sensor E44124 MY41485277 1-Apr-09 {(No. 217-01030) Apr-10
Power sensor E44124 MY41498087 1-Apr-09 (No. 217-01030) Apr-10
Reference 3 dB Attenuator SN: 5054 (3c) 31-Mar-08 (No. 217-01026) Mar-10 .
Reference 20 dB Attenuator SN: 85086 {20b) 31-Mar-08 (Ne. 217-01028) Mar-10
Reference 30 dB Attenuator SN: 55129 (30b) 31-Mar-08 (No. 217-01027) Mar-10 i
Refarence Probe ES30V2 SN: 3013 . 2-Jan-08 (No. ES3-3013_Jan039) Jan-10 i
DAE4 SN: 660 9-Sep-08 (No. DAE4-660_Sep08) Sep-09
Secondary Standards D# . Check Date (in house) Scheduled Check
RF generator HP 8648C US3642001700 4-Aug-99 (in house check Oct-07) In house check: Oct-09
Network Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-08) In house check: Oct-09
Function
Calibrated by: #y Tet
Approved by:

|ssued: September 23, 2009

This calibration certificate shall not be reproduced excapt in full without written approval of the laboratory.

Certificate No: EX3-3677_Sep09 Page 10f 9
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Calibration Laboratory of Ss\‘::\_"','j;‘ﬂ-,g §  Schweizerischer Kalibrierdionst
Schmid & Partner % c Service suisse d'étalonnage
Engineering AG z /..-—/—_,_-:..\\ 3 Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland ":4( “/!',‘-T\:\‘\@:‘" S Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ag nt for the gnition of calibration certificates
Glossary:
TSL tissue simulating liquid
NORMx,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
DCP diode compression point
Polarization ¢ «p rotation around probe axis
Polarization 3 8 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 9 = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:
e NORMXx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y,z are only intermediate values, i.e., the uncertainties of
NORMx.y,z does not effect the E*-field uncertainty inside TSL (see below ConvF).

* NORM(Hx,y,z = NORMXx,y,z * frequency _response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of
the frequency response is included in the stated uncertainty of ConvF.

e DCPx.y,z: DCP are numerical linearization parameters assessed based on the data of _
power sweep (no uncertainty required). DCP does not depend on frequency nor media.

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or
Temperature Transfer Standard for f < 800 MHz) and inside waveguide using analytical field
distributions based on power measurements for f > 800 MHz. The same setups are used for
assessment of the parameters applied for boundary compensation {alpha, depth) of which
typical uncertainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending
the validity from + 50 MHz to + 100 MHz.

= Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna.

« Sensor Offset. The sensor offset corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance required.

Certificate No: EX3-3677_Sep09 Page 2 of 9
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EX3DV4 SN:3677 September 23, 2009

Probe EX3DV4

SN:3677

Manufactured: September 9, 2008
Last calibrated: - November 7, 2008
Recalibrated: September 23, 2009

Calibrated for DASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: EX3-3677_SepD9 g Page 3 of 9
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EX3DV4 SN:3677 September 23, 2009

DASY - Parameters of Probe: EX3DV4 SN:3677

Sensitivity in Free Space® Diode Compression®
NormX 042 £10.1%  pVAV/m) DCP X 91 mV
NormY 0.47 £101%  pVAVIm) DCP Y 92 mV
Normz 0.40 £10.1%  pVAV/m) DCP Z 93 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 20mm 3.0 mm
SARy, [%] Without Correction Algorithm 8.2 4.4
SAR. [%] With Correction Algorithm ) 0.8 0.5

TSL 1750 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 20mm 3.0mm
SARy, [%] Without Correction Algorithm 7.5 39
SARyg [%] With Correction Algorithm 08 04

Sensor Offset )

Probe Tip to Sensor Center _ 1.0 mm

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

* The uncertainties of NormX.Y.Z do not affect the E-field uncerainty inside TSL (see Page 8).
£ Numerical linearization parameter: uncertainty not required.

Certificate No: EX3-3677_Sep09 - Page 4 of 9
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EX3DV4 SN:3677 September 23, 2009

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Certificate No: EX3-3677_Sep09 © Page5cf9
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EX3DV4 SN:3677 September 23, 2009

Receiving Pattern (¢), 8 = 0°

f =600 MHz, TEM ifi110EXX

f = 1800 MHz, WG R22

=100 MHz
—4—600 MHz
—8—1800MHz | | .
—A—2500 MHz ‘

Error [dB]

0 60 120 180 240 300 ‘

Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)

Certificate No: EX3-3677_Sep08 : Page 6 of 9



TA Technology (Shanghai) Co., Ltd.

Test Report

Report No. RZA2010-0680 Page 560f 78

EX3DV4 SN:3677 September 23, 2009

Dynamic Range f(SARcaq)
(Waveguide R22, f = 1800 MHz)

1.E+06
1.E+05 |

1.E+04

1.E+03 .

Input Signal [uV]

1.E+02 -

1.E+01

=+ i H P bl .
. ] ‘ -1 .
1.E+00 i l i
0.0001 0.001 0.01 01 1 10 100
SAR [mW/em?)

‘ —&8—nol compensated

0.1
SAR [mW/em?]

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

Certificate No: EX3-3677_Sep09 - Page 7 of 9
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EX3DV4 SN:3677

SAR[mW/cm®) / W

4.0
3.5
3.0
25
2.0

15

10 -

0.5

0.0 4+

| —&—Analytical ~~—0=Measurements |

September 23, 2009

Conversion Factor Assessment

z[mm]

=900 MHz, WGLS R9 (head)

SAR[mW/cm®] / W

f = 1750 MHz, WGLS R22 (head) |

30,0

250

)
e
(=]

-
o
o

—&— Analytical

20 30 40 i
z[mm)] ‘
—0— Measurements ‘ |

f [MHz] Validity [MHz]® TSL  Permittivity Conductivity Alpha Depth  ConvF Uncertainty

835 + 50/ 100 Head 415+5% 09015% 068 064 9.20 £ 11.0% (k=2)
900 £ 50/+100 Head 415:t5% 09715% 0.71 0.62 8.91 +11.0% (k=2)
1750 +50/+100 Head 40.1+5% 1.371+5% 0.68 062 8.04 +11.0% (k=2)
1950 +50/+100 Head 40.0x5% 1.40 + 5% 0.70 0.60 7.53 £11.0% (k=2)
450 +50/+ 100 Body 55_.7 +5% 0.84+5% 0.32 0.49 10.43 +13.3% (k=2)
835 +50/4+100 Body 55.2+5% 0.97+5% 054 073 9.11 £ 11.0% (k=2)
900 +50/+100 Body 55.0+5% 1.05 £ 5% 063 071 8.89 + 11.0% (k=2)
1750 +£50/+100 Body 534+5% 14915% 055 0.74 7.70 £ 11.0% (k=2)
1950  +50/+ 100 Body 533£5% 1.525% 030 101 762 11.0% (k=2)
2450 £50/+100 Body 527+5% 1.95+5% 0.56 0.68 7.28 £ 11.0% (k=2)

¢ The validity of £ 100 MHz only applies for DASY v4.4 and higher {see Page 2). The uncertainty is the RSS
of the ConvF uncertainty at callbration frequency and the uncertainty for the indicated frequency band.

Certificate No: EX3-3677_Sep09

Page 8 of 9
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EX3DV4 SN:3677 September 23, 2009

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

Error [dB]

B n
N-1.00--0.80 W-0.80--060 W-060-040 W-0.40--0.20 W-0.20-0.00

00.00-0.20 W0.20-0.40 E040-060 M0.60-0.80 MO0.80-1.00

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

Certificate No: EX3-3677_Sep09 - Page 9 of 9
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ANNEX E: D1900V2 Dipole Calibration Certificate

Calibration Laboratory of E_:q"\‘"'f_':"'ft«,,' "\ §  Schwsizarischor Kalibrisrdianst
Schmid & Pariner St ) @ Service suisss custonnas

Engineering AG EL T Servizio svizoro di tiratuts
Zeughausstrasss &3, 8904 Zurich, Switzenand Y r;ﬂﬁ\;;?’ Swiss Calibration Service
Accrudited by 1he Swiss Ascrednation Service (SAS) Acsrodisation o SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agrasmant for the recognition of calibration certificates

chet  Alden PRy Cortficsts No: D1000V2-50018-Jun09
[CALIBRATION CERTIFICATE. ..
e e S

j ot BANON SN
o procaAat) ﬂhGﬁLaDﬁ.w? = A iiis .:-.'.'_'_.? : ._::. LT

Calibration procedure for dipole velidation lits .- - = -
Caibragen dats: JINE28; 2008 S5 T A T R R s
Conclifion of the calibcated een [ TOMSBITICE 5775 (v o b e e W

Thia calbration perificate documants $e iraceabilty to naonal standards, which reatize B physical units of meagurements (S1}.
The measureness and the weatainies win confidence peobability are green on the folliwing pages and are pan of the comficate.

! Al calibeations have bean condisched i Ihe clsed Mboralony faolity: snvironmant enperadure (22 2 31°C and buridity < T0%.

Calbrabon Equipman =sag (MATE orincal for calibrasian|

| Primary Standards io# _ Cal Date (Cabbrabed by, Comficate o) Scheduled Calibeation
| Power meter EPA44ZA GEITHLT - Oot08 (Mo, 217.008898) Oet-08
| Power sengor HP B48%A USITIRZTED 08008 (Na, 217-00808) o= dr]
Fefarence 20 dB Aslenuaior EM: 5084 (20g} H-Mar08 (Mo, 2170102657 Mar-10
Tyoe-H mismatch combination SN 0472 006327 30-Mee0B [No. 21701028 Mar-10
Aetarenca Probie ES30V2 SN: 3025 Mehor0 (No, ES3-0025_Aar09) fiprA0
DAES SN 60t 07-Ma-08 (Mo, DAES-G01_Marls) Mar-10
Sncondy FUniwes e Coack Date {in house) L T
rpm sarisor HP BABTA M¥21082317 VE-Cict-0R fin house chedk Dal-07) In house check: Oct09 |
RF ganemator RES SMT-08 100005 Sy fin hoose chech Det07) In houie chisck: Get-09
Metwiark Anatyaar HP BTS3E | IS3TIO0585 54206 18-0ct-01 (in housa chack Ool-08) In hawie chock; Oct09
| Marma Functicn Tighalre
| Cabbrated by Jebon Kasirab Laboralry Tachridan s

e _.E_ il
g - T L - - v

i - L - -.
Approwed by: Katn Pakovic Technical Manager | . f”jé;/{,,

|gsipag: Jura 29, 2009

This et afion cedificabe shd nol be sprdiosd excel in lull wilhoul witten apgrml of the laborony

Certificate No: D19800V2-58018_Junl9 Fage tqgtd
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Calibration Laboratory of

: g Schwsizerischer Kalibriardignst
Schmid & Partner ¢ Service suisse distalannage
Engineering AG Servizio svizzero di taratura
Zaughausstrasse 43, 8004 Zurich. Switzertand 8 swiss Calibration Service
pceredited by the Swiss Accreditation, Sarvics (SAS) Aceraditation No.. 5CS 108

The Swiss Accreditation Service is one of the signateries to the EA
Multilatoral Agreement for the recagnition of calibration certificates.

Glossary:

TSL tissue simulating liquid

ConvF sensitivity In TSL / NORM x,y,2
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b} CENELEC EM 50361, “Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnetic fields from mabile phones (300 MHz - 3 GHz),
July 2001

c) Federal Communications Commission Office of Engineering & Technalagy (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure 10 Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions’,
Supplement C (Edition 01-01) to Bulletin &5

Additional Documentation:
d) DASY4/5 System Handbook

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

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

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

s CElectrical Delay: One-way delay between tha SMA connector and the antenna feed point. No
uncertainty required.

s SAR measured: SAR measured at the stated antenna [nput power.

s  SAR normalized: SAR as measured, normalized te an input power of 1 W at the antenna
connectar.

s SAR for nominal TSL parameters, The measured TSL parameters are used o calculate the
naminal SAR result.

Certificate Mo: 01900V2-5d018_JunD3 Page 2 ofg
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Measurement Conditions

DASY syslem configuration. as far as nat ghen on page i

| DASY Version DASYS WE.D ]
Extrapolation Advanced Extrapolation
Phantam Madular Flai Phastom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
| Zoom Scan Resolution dx, dy, dz =E5mm
Frequancy 1800 MHz + 1 MHz
Head TSL parameters
The fallowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Moeminal Head TSL parameters 220°C 4010 1.40 mhoim
Measured Head TSL parameters (22.0+0.2)"C A0 tE% 1.42 mho/m + 6 %
Head TSL temperature during test 220x02)°C | — -_—
SAR result with Head TSL
SAR averaged over 1 om® (1 g} of Head TSL condition
SAR measured 250 mW inpul power 10.3mW /g -
SAR normalized o normalized 1o TW - 41.2mW /g

SAR for nominal Head TSL parameters '

narmalized © 1W

41.1 mW /g £17.0 % (k=2)

SAR averaged over 10 cm® {10 g} of Head TSL Condition
SAR measured 250 mW input power 538 mlig
i SAR normaiized nermalized o 1W 21.6miWig

SAR for nominal Head TSL parameters |

normalized o W

21.5 mW /g £16.5 % (k=2)

' camection o nominal TSL parameters sccandirg to d), chaptar “SAR Sensilivities”

Cerificate Mo: D1800V2-5d018_Junca
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Body TSL parameters

The following parametars and caloulations ware applied.

1 Temperature Parmittivity Conductivity
Mominal Body TSL parameters 220'C £3.3 1.52 mhaim
Measured Body TSL parameters {F20+0.2)*C FIGHE T 1‘.55 mhaim £ 6 %
Body TSL temperature during test (212 £0.2)°C - -_—

SAR result with Body TSL
SAR averaged over 1 em” (1 g} of Body T5L Canditian
SAR measurad 250 mi input power 10.5mWig
| SAR normallzed mormalized o 1W 420mW g

SAR for nominal Body TSL parameters *

normalized to 1W

41.7 mW i g £17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL condtion
SAR measured 250 mW inpul power 552 miW'g
S&R nomalized nomalized fo TW Z2AmWig

narmalized ta 1W

22.0 MW/ g £ 16.5 % (k=2)

SAR for nominal Body TSL parameters *

7 Ccarreclion to nominal TSL paramaters according to db, chapter “SAR Sensitivities™

Certificate Mo: 01800254018 _Junld
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Appendix

Antenna Parameters with Head TSL
[ impedance, ransformet to feed paint 51.80+27 0
[I Raturn Loss -20.9dB

Antenna Parameters with Body TSL

Impedance, rensformed to feed poin 4660+ 4.3
-24.9 0B

Relurn Loss

General Antenna Parameters and Design

| Elactrical Delay (one draction] I 1,195 ns
L 1

Adter long term use with 100\ radiated powar, only a slight warming of the dipale near the feedpaint can be measured.

The dipole is made of standard semirigsd cosxial cable. The center conductar of the feeding line |s directly connected to the
gecand arm of the dipale. The antenna is therefore short-circuited for DC-signals,

Mo excessive faree must be applied to the dipols arms, because iney might bend o the soldered connackions near the
feadpaint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufaciurad an June 0d, 2002

Carfificate Mo D1G00VE-5d018_Jurd@ Page 5ofd
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DASYS Validation Report for Head TSL

Date/Tirme: 26,06,2009 13:05.13
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V? - SN:5d018

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

Medium: HSL U11 BB

Medium parameters used: f= 1900 MHz; o = 1.42 mho/m; g, = 41; p = 1000 kg'm’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC)

DASY S Configuration:
o Probe ES3DV2 - SN30235; ConvF(4.58, 4.88, 4,88k Calibrated: 30.04.200%
¢ Sensor-Surface: 3mm {Mechanicnl Surface Derection)
s Electronics: DAES Sn601; Caltbrated: 07,03, 3009
¢ Phantom: Flal Phamtom 5.0 (front); Type: QDIOOPS0AA; Senial: 1081

o Measurernent SW: DASYS, V3.0 Build 120; SEMCAD X Version 13.4 Build 45

Pin = 250 mW; dip = 10 mm/Zoom Scan (dist=3.0 mm, probe Odeg) (Tx7x7)/Cube 0
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 97,6 Vim; Power Drift = 0.030 dB

Peak SAR {extrapolated) = 18.7 Wikg

SAR(1 g) = 10.3 mW/g; SAR(10 g) = 5.38 mW/g

paximum value of SAR (measured) = 12.6 mW/g

dB

-
o
"

=2l

OdB = 12.AmWe

P —

Cartificate Mo DI800V2-5d018_Junls Page & of &
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Impedance Measurement Plot for Head TSL

6 Jun 20Y @513@:49

Fal =11 i Fs 9l XNEBSSa 1496 pH L 3ondag 08h HAz
¥ SHL Markers
o A dddLle =
1553
4 1,606 08 GHT
ot 2 ?/—r
i i
T,
Fa s
b1
CH2 S11 LG 3 dBsREF =28 4B H-rH 33 dE 1 GElA00 OPE NH=
i s SR J * " 3 . (M2 Harkers
Te— i
: L * 2 - S e Li-14.638 dB
o = o 160080 GHz
- . " .- ; [
w;\‘-\. .-‘_-" »
— s o

ITART 1 S0EG03 QR0 rikg STOE 2 140,600 990 MRa
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DASYS Validation Report for Body TSL
Date/Time: 26.06. 2000 §4,30:50

Test Laberatory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d018

Communication Svstem: CW: Freguency: 1900 MHz; Duty Cycle: 1:1

Medivm: MSL ULOD BB

Medium parameters used: f= 1900 MHz; 6 = 1.55 mho/m; .= 54; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC)

DASY S Configuration:
s Probe ESIDVZ - SNI02S; ConvE(d.48, .46, 4.40) Calibrated: H0.04.2000
*  Sepgor-Surface; 3mm (Mechanical Surface Detection)
s Electronics: DAES Snalll; Calibrated: 07,03 200G
o Phanto: Flat Prantom 5.0 (back ) Type: QDOMOPS0AA; Serial: 1002

o Measurement SW: DASYS, V0 Build 120; SEMCAD X Version 134 Build 45

Pin = 250 mW; dip = 10 mm/Zoom Scan (dist=3.0mm, probe Odeg) (7x7xT)/Cube 0:
Mensurement grid: dx=Smm, dy=5mm, dz=3mm

Reference Value = 958 Vim; Power Drift = 0.043 dB

Peak SAR (extrapolated) = 18.9 Wiky

SAR(1 g) = 10.5 mW/g: SAR(1D g) = 552 mW/g

Maximum value of SAR (measured) = 13.3 mW/g

e

L

{1 dB = [ 3mWp

Cerllficate Mo: DT900VZ-54018_Jun(s Fage Bofd
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Impedance Measurement Plot for Body TSL

I6 Ju 2883 BZr3ivdl

CHIF =a1 L U F& B TG S BET @ F6Rdr pH 1 ‘59200 DR0 RHS
-
CH1 M-k ers
Oe 1 1 48,791
SiELEEa
- e 150608 OHz
Cor ?__.-’
i
X
+
A o
iE s
-
CHEZ il LOG = dB/BEF =28 o8 FE-24.304 dE 1 ERGEQ BRA HHE
o CHZ Marh ars
—— B
i T i - Rt i 18- 5,947 d
Cor S o LEHE8E BHz
i i
b o "
- ,/
.
e
T

BTART L EQBSDE BBA HHE F10F T a0 005 QE0 M
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ANNEX F: DAE4 Calibration Certificate

Calibration Laboratory of
Schmid & Partnar
Engineearing AG

Zeughaussirasse 43, 8004 Zurich, Swilzerland

Schweizerischer Kalibrierdienst
Service sulsse d'étalonnage
Servizio avizzero di taratura
Swiss Calibration Service

Accreditad by he Swiss Accreditation Senice [SAS) Acereditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreament for the recognition of calibration certificates

ciient  TA=SH (Auden) Certificate Mo: DAE4-871_Nov08

|CALIBRATION CERTIFICATE

Object DAE4 - SD 000 D04 BJ - SN: 871

Calibration procedureis) QA CAL-06.v12
Calibration procedure for the data acquisition electronics (DAE)

Cabbration date: Movember 11, 2009

This calibration cenilicale documents the raceability 1o nalional standands, which realize the physical unils ol messuremeants (31).
The measurements and the uncartainties wih confidence probability ama givan on the foliwing pages and ana part of the cenificale.

All calibrations have been conducted in tha closed labaratony tacility: amvironment tamparatura (22 + 31°C and humidity < T0%

Calibration Equipment usad (MA&TE critical for calibration)

F'_nmar,l Standards 1D # - Ca_l D.:nl: {Corificate Mo.) Scheduled Calibralion |
Keithley Multimeter Typa 2001 SN: OB10ET8 1-0ct-08 (Mo; #065) Qct-10

| Secondary Standards _ 1D # Chick Diabe (0 housa) Scheduled Check
Calibrator Box W11 SE UMS 006 AB 1004 05-Jun-04 {in house chack) In housa check: Jum-10

Marne Funchion Signatung
Calibrated by: Andraa Guntli Technician

Approved by Fin Bornaolt Hlnll:ﬂmcmr i,’!..l'.(gf? . 2

lssnd: Movember 11, 2009

This caboration certficate shall not be raproduced axcapt in full without written approsal of the laboratory.

Cerificate Mo DAE4-871_Mov(d Page 1ol 5
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Calibration Laboratory of P Schwelzerischer Kalibrisrdienst
Schmid & Partner %\ — E‘. f‘: Service sulsse d'étalonnage
Engineering AG e Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland if.ﬁf S swiss Calibration Service
Aceredited by the Swiss Accrediation Servce (SAS) Accraditation No.: SCS 108

The Swiss Accreditation Service ks one of the signatories to the EA
Multiiataral Agreement for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensar X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
* DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

» Connector angle: The angle of the connector is assessed measuring the angle
meachanically by a tool inserted. Uncertainty is not required.

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

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

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

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

* AD Converter Values with inputs shorted: Values on the intemal AD converer
carresponding to zero input voltage

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

* Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

* Input resistance: DAE input resistance at the connector, during intermal auto-zeroing
and during measurement.

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

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

Certificate No: AE4-871_MNovl9 Page 2 of 5
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DC Voltage Measurement
AD - Converter Resolution nominal
High Range: 1LSE = B.1pv full range = -100...+300 my
Low Range: 1LSE = G1nV full range = -1.......+3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time; 3 sec
Calibration Factors X 'S z
High Range 404,813 £ 0.1% (k=2) | 404.794 £ 0.1% (k=2) | 405.237 + 0.1% (k=2)
Low Hange 3.96191 £ 0.7% (k=2) | 3.98417 + 0.7% (k=2) 3.98012 + 0.7% (k=2)
Connector Angle
|_Cnnnemor Angle 1o be used in DASY system " 900*+1°

Cerificate No: DAES-B71_Movld Page 3af 5
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Appendix
1. DC Voltage Linearity
High Range Reading (pV) Difference {pV) Error (2:)
Channel X + Input 1999940 1.84 0.00
Channel X + Input 19989.85 0.05 0.00
Channel X = Input -19097.97 1.83 0,01
Channel Y + Input 200010.3 =3.71 -0.00
Channel ¥ + Input 1950912 -0.48 -0.00
Channel ¥ - Input =20000.18 -0.78 0.0
Channel £ + Input 200010.2 -2.80 -0,00
Chaniel £ + Inpiit 19940854 -0.85 -0.00
Channel Z - Input -19999,82 0.00 0.00
Low Range Reading (V) Difference (uV) Error (%)
Channel X + Input 2000.3 0.22 0.0
Channel X + Input 200.20 0.30 0.15
Channel X - Input -199.89 0 010
Channel ¥ + Input 1999.8 0.13 =00
Channel ¥ + Input 200.06 -0.04 .02
Channel ¥ - Input -200.43 -0.73 0.36
Channel £ + Input 1099.5 -0.57 -0.03
Channel £ + Input 199.58 072 .36
Channel Z = Input -201.11 -1.01 0.51
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common moda High Range Low Range
Input Valtage (mV) Average Reading (uV) Average Reading (pV)
Channel X 200 13.79 1275
- 200 -12.26 -13.72
Channel ¥ 200 -11.82 -11.47
- 200 10.67 10.68
Channel 2 200 -1.08 -1.35
- 200 0.32 012

3. Channel separation
DASY measurement parameters; Auto Zero Time: 3 sec; Measuring tima: 3 sac

Input Voltage (mV) | Channel X (uV¥) | Channel ¥ (uV) Channel £ (pV)
Channel X 200 - 3.36 1.06
Channel ¥ 200 1.52 3.59
Channel Z 200 2.55 141

Certificate No: DAE4-871_Nov0g
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Aute Zero Time: 3 sec; Measuring time: 3 sec
High Range (L5B) Low Range (LSB)
Channel X 15928 16288
Channel ¥ 16188 15745
Channel Z 15790 16219
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input 10MCE
Average (V) | min. Offset (V) | max. Offset (uv) |~ ”u‘:g““““
Channel X 0.06 -3.43 1.18 0.52
Channel Y 0.71 -2.66 0.96 0.57
Channel Z -0.95 -1.84 0.04 .41

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

7. Input Resistance

Zeroing (MOhm) Measuring (MOhm)
Channel X 01099 - 204.4
Channel ¥ 0.1999 2038
Channel Z 0.1999 203.8

8. Low Battery Alarm Voltage (verilied during pre test)

Typical values Alarm Level (VDC)

Supply [+ Vec) +7.9

Supply (- Vee) -7.6 .
9. Power Consumption |verfied during pre test)

Typical values Switched off (mA) | Stand by (mA) | Transmitting (maA)

Supply [+ Vec) +0.0 +6 +14

Supply (- Vee) -0.01 -8 -8

Cerificate Mo: DAE4-871_Mov0g
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