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SAR TEST REPORT

Equipment Under Test Portable GPS Tracker

Model Name TD300

Company Name ADVANCE VISION ELECTRONICS CO., LTD.

Company Address 6F., No. 199, Lide St., Jhonghe City, Taipei County,
Taiwan, R.O.C.

Date of Receipt 2010.06.17

Date of Test(s) 2010.08.07

Date of Issue 2010.08.17

Standards:

FCC OET 65 supplement C,
IEEE/ANSI C95.1, C95.3, IEEE 1528

In the configuration tested, the EUT complied with the standards specified above.
Remarks:

This report details the results of the testing carried out on one sample, the results contained in
this test report do not relate to other samples of the same product. The manufacturer should ensure
that all products in series production are in conformity with the product sample detailed in this report.

This report may only be reproduced and distributed in full. If the product in this report is used in
any configuration other than that detailed in the report, the manufacturer must ensure the new system
complies with all relevant standards. Any mention of SGS Taiwan Electronic & Communication Laboratory
or testing done by SGS Taiwan Electronic & Communication Laboratory in connection with distribution or
use of the product described in this report must be approved by SGS Taiwan Electronic & Communication
Laboratory in writing.
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Approved by : Robert Chang Date : 2010.08.17

Tech Manager
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1. General Information

1.1 Testing Laboratory

SGS Taiwan Ltd. Electronics & Communication Laboratory
134, Wu Kung Road, Wuku industrial zone

Taipei county, Taiwan, R.O.C.

Telephone +886-2-2299-3279

Fax +886-2-2298-0488

Internet http://www.tw.sgs.com/

1.2 Details of Applicant

Company Name ADVANCE VISION ELECTRONICS CO., LTD.

6F., No. 199, Lide St., Jhonghe City, Taipei County,
Taiwan, R.O.C.
Contact Person Peter Liao

TEL +886-2-82282088

FAX +886-2-82281200
E-mail Peter@avecl.com
Website www.avecl.com

Company Address

1.3 Description of EUT

EUT Name Portable GPS Tracker

Model No. TD300

Marketing Name Portable | GPS Tracker

Brand Name SAPLING

FCC ID XKVTD300

IMEI Code 357852035678901
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Mode of Operation

GPRS band

Definition

Production unit

Modulation Mode

GMSK

VolP function

NO

Duty Cycle

GPRS(2 multi-slot)

1/4

TX Frequency Range
(MHz)

GSM 850 GSM 1900

824.2-848.8 1850.2-1909.8

Channel Number
(ARFCN)

GSM 850 GSM 1900

128-251 512-810

Battery Type

3.7 V Lithium-lon

Antenna Type

Internal Antenna

Max. SAR Measured
(19)

GSM850

Body

0.546 mMW/g
(At GPRS 850 Body 251 Channel)

GSM1900

Body

1.08 mW/g
(At GPRS 1900 Body_661 Channel)
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1.4 Test Environment

Ambient Temperature: 22+2° C
Tissue Simulating Liquid: 22+2° C

1.5 Operation description

General:

1. The EUT is controlled by using a Radio Communication Tester (Agilent 8960), and the
communication between the EUT and the tester is established by air link.

2. Measurements are performed respectively on the lowest, middle and highest channels
of the operating band(s). The EUT is set to maximum power level during all tests, and
at the beginning of each test the battery is fully charged.

3. During the SAR testing, the DASY5 system checks power drift by comparing the e-field
strength of one specific location measured at the beginning with that measured at the
end of the SAR testing.

4. Testing body-worn SAR the front side of the EUT is paralleled and contact with flat
phantom in GPRS mode.(Fig.3)

Additional configuration(Body):

5. Testing body-worn SAR the back side of the EUT is paralleled and contact with flat
phantom in GPRS mode.(Fig.4)

1.6 Evaluation Procedures

The entire evaluation of the spatial peak values is performed within the Post-processing
engine (SEMCAD). The system always gives the maximum values for the 1 g and 10 g
cubes. The algorithm to find the cube with highest averaged SAR is divided into the
following stages:

1. The extraction of the measured data (grid and values) from the Zoom Scan.

2. The calculation of the SAR value at every measurement point based on all stored data
(A/D values and measurement parameters)
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3. The generation of a high-resolution mesh within the measured volume
4. The interpolation of all measured values from the measurement grid to the
high-resolution grid

5. The extrapolation of the entire 3-D field distribution to the phantom surface over the
distance from sensor to surface

6. The calculation of the averaged SAR within masses of 1g and 10g.
The probe is calibrated at the center of the dipole sensors that is located 1 to 2.7mm
away from the probe tip. During measurements, the probe stops shortly above the
phantom surface, depending on the probe and the surface detecting system. Both
distances are included as parameters in the probe configuration file. The software
always knows exactly how far away the measured point is from the surface. As the
probe cannot directly measure at the surface, the values between the deepest
measured point and the surface must be extrapolated. The angle between the probe
axis and the surface normal line is less than 30 degree.
In the Area Scan, the gradient of the interpolation function is evaluated to find all the
extreme of the SAR distribution. The uncertainty on the locations of the extreme is less
than 1/20 of the grid size. Only local maximum within —2 dB of the global maximum are
searched and passed for the Cube Scan measurement. In the Cube Scan, the
interpolation function is used to extrapolate the Peak SAR from the lowest
measurement points to the inner phantom surface (the extrapolation distance). The
uncertainty increases with the extrapolation distance. To keep the uncertainty within
1% for the 1 g and 10 g cubes, the extrapolation distance should not be larger than
smm.
The maximum search is automatically performed after each area scan measurement. It
is based on splines in two or three dimensions. The procedure can find the maximum
for most SAR distributions even with relatively large grid spacing. After the area
scanning measurement, the probe is automatically moved to a position at the
interpolated maximum. The following scan can directly use this position for reference,
e.g., for a finer resolution grid or the cube evaluations. The 1g and 10g peak
evaluations are only available for the predefined cube 7x7x7 scans.
The routines are verified and optimized for the grid dimensions used in these cube
measurements. The measured volume of 30x30x30mm contains about 30g of tissue.
The first procedure is an extrapolation (incl. Boundary correction) to get the points
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between the lowest measured plane and the surface. The next step uses 3D
interpolation to get all points within the measured volume. In the last step, a 1g cube is
placed numerically into the volume and its averaged SAR is calculated. This cube is the
moved around until the highest averaged SAR is found.

If the highest SAR is found at the edge of the measured volume, the system will issue a
warning: higher SAR values might be found outside of the measured volume. In that
case the cube measurement can be repeated, using the new interpolated maximum as
the center.

1.7 The SAR Measurement System

A photograph of the SAR measurement System is given in Fig. a. This SAR Measurement
System uses a Computer-controlled 3-D stepper motor system (SPEAG DASY 5
professional system ). A Model ES3DV3 field probe is used to determine the internal
electric fields. The SAR can be obtained from the equation SAR= o (|Ei|?)/ p where ¢ and
p are the conductivity and mass density of the tissue-simulant.

WX - all

Mo irumam Sene g DASYS

e

Fig.a The block diagram of SAR system
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The DASY5 system for performing compliance tests consists of the following items:

= A standard high precision 6-axis robot (Staubli RX family) with controller, teach
pendant and software. An arm extension is 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 electronics (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.

e The Electro-optical converter (EOC) performs the conversion between optical and
electrical of the signals for the digital communication to the DAE and for the analog
signal from the optical surface detection. The EOC is connected to the measurement
server.

e The function of the measurement server is to perform the time critical tasks such as
signal filtering, control of the robot operation and fast movement interrupts.

e A probe alignment unit which improves the (absolute) accuracy of the probe

positioning.
e A computer operating Windows 2000 or Windows XP.
* DASY5 software.

e Remote control with teach pendant and additional circuitry for robot safety such as

warning lamps, etc.

e The SAM twin phantom enabling testing left-hand and right-hand usage.

e The device holder for handheld mobile phones.

e Tissue simulating liquid mixed according to the given recipes.

« Validation dipole kits allowing to validate the proper functioning of the system.
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1.8 System Components

ES3DV3 E-Field Probe

Construction:

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

Calibration: Basic Broad Band Calibration in air
Conversion Factors (CF) for HSL835/1900
Additional CF for other liquids and
frequencies upon request
E-Field Probe
Frequency: 10 MHz to > 6 GHz; Linearity: = 0.2 dB (30 MHz to 6 GHz)
Directivity: + 0.3 dB in HSL (rotation around probe axis)

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

Dynamic Range:

10 pyW/g to > 100 mW/g;
Linearity: £ 0.2 dB (noise: typically < 1 yw/qg)

Dimensions: 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
Application: 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%.

SAM PHANTOM Vv4.0C

Construction:

The shell corresponds to the specifications of the Specific
Anthropomorphic Mannequin (SAM) phantom defined in IEEE
1528-200X, CENELEC 50361 and IEC 62209.

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 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
with the robot.
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Shell Thickness: [2 £ 0.2 mm

Filling Volume: |Approx. 25 liters
Dimensions: Height: 850 mm;
Length: 1000 mm;
Width: 500 mm

DEVICE HOLDER

. In combination with the Twin SAM Phantom
Construction  y4.0/v4.0C or Twin SAM, the Mounting
Device (made from POM) enables the rotation
of the mounted transmitter in spherical
coordinates, whereby the rotation point is the
ear opening. The devices can be easily and
accurately positioned according to IEC, IEEE,
CENELEC, FCC or other specifications. The
device holder can be locked at different

phantom locations (left head, right head, flat| "= gl
phantom). Device Holder

1.9 SAR System Verification

The microwave circuit arrangement for system verification is sketched in Fig. b. The daily
system accuracy verification occurs within the flat section of the SAM phantom. A SAR
measurement was performed to see if the measured SAR was within +/- 5% from the
target SAR values. These tests were done at 835/1900 MHz. The tests were conducted on
the same days as the measurement of the DUT.

The obtained results from the system accuracy verification are displayed in the table 1.
During the tests, the ambient temperature of the laboratory was in the range 22.1°C, the
relative humidity was in the range 62% and the liquid depth in the flat section was above
15 cm in all the cases. It is seen that the system is operating within its specification, as
the results are within acceptable tolerance of the reference values.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.

PRV R+ P SRRV B IR R 0N - R A D IR TR -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms and_conditions.htm and, for electronic format
documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined

therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

No.134, Wu Kung Road, Wuku Industrial Zone, Taipei County, Taiwan / > #* 47 %1 % % 7 1§ 134 5%
cARBRPERFF AT 1(886-2) 2299-3279 f (886-2) 2298-0488 WwWWw.tw.sgs.com
Member of SGS Group



Report No. : EN/2010/60008
Page : 12 of 64

& E _‘ D |

Fig.b The block diagram of system verification

Agilent Model 8648D Signal Generator
Mini circuits Model ZHL-42 Amplifier
Agilent Model U2001B Power Sensor

. Agilent Model 778D Dual directional
coupling

o0 ®»

E. Reference dipole antenna

.

1 ~
Photograph of the dipole Antenna

Target
validation Kit Fr‘zmezr)‘cy SAR (10) '\é'/‘igs‘;{e‘; Me[";‘:‘t’fd
(Pin=250mW) g
D835V2 835 MHz

S/N: 4d092 (Body) 2.53 mW/g | 2.54 mW/g | 2010/08/07

D1900V2 1900 MHz
S/N: 5d027 (Body)

Table 1. System validation (follow manufacture target value)

10.1 mW/g | 10.4 mW/g | 2010/08/07

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
[RZEpSE P - l"“*ﬁéﬁi’:ﬁ i iﬁliﬁﬁﬂﬁﬂ/fiﬁﬁﬁ?ﬁ ’ [ﬁJFﬁl’**%ﬁf:l"E’l Hk'?-‘{‘)o”\ ° iﬁ?ﬁ?i’:’;i i ’Fij?;f&w:;r’fi' > ’1‘}1'?5[‘@’@@ o
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms and_conditions.htm and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

No.134, Wu Kung Road, Wuku Industrial Zone, Taipei County, Taiwan / > #* 47 %1 % % 7 1§ 134 5%
cARBRPERFF AT 1(886-2) 2299-3279 f (886-2) 2298-0488 WwWWw.tw.sgs.com

Member of SGS Group



1.10 Tissue Simulant Fluid for the Frequency Band

Report No. : EN/2010/60008

Page : 13 of 64

The dielectric properties for this Head-simulant fluid were measured by using the Agilent
Model 85070D Dielectric Probe (rates frequency band 200 MHz to 20 GHz) in conjuncation
with HP 8753D Network Analyzer (30 KHz-6000MHz) by using a procedure detailed in

Section V.

All dielectric parameters of tissue simulates were measured within 24 hours of SAR
measurements. The depth of the tissue simulant in the flat section of the phantom was
15cm=5mm during all tests. (Appendix Fig .2)

Dielectric Parameters

Frequency| .. Measurement date/ : -
Tissue type o Simulated Tissue
(MHz) yP Limits P 0 (5/m) Temperature(° C)
Measured, 2010.08.07 54 1.01 21.7
850 Body e
Recommended Limits |51.49-56.91(0.93-1.03 20-24
Measured, 2010.08.07 52.8 1.55 21.7
1900 Body | Recommended Limits [52.06-57.54|1.45-1.61 20-24

Table 2. Dielectric Parameters of Tissue Simulant Fluid

The composition of the brain tissue simulating liquid for 850 & 1900 band:

FERBRPELDT LT

Inaredient 850MHz | 1900MHz
g (Body) | (Body)
DGMBE X 300.67¢g
Water [631.68 g|716.56 g

Salt 11.72g| 4.0¢g

Preventol

129 X
D-7

Cellulose X X

Sugar 600 g X
Total 1L 1L
amount | (1.0kg) | (1.0kg)

t(886-2) 2299-3279

T i R -

(886-2) 2298-0488

Table 3. Recipes for tissue simulating liquid

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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1.11 Test Standards and Limits

According to FCC 47CFR §2.1093(d) The limits to be used for evaluation are based
generally on criteria published by the American National Standards Institute (ANSI) for
localized specific absorption rate (“SAR”) in Section 4.2 of “IEEE Standard for Safety
Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields,

3 kHz to 300 GHz,” ANSI/IEEE C95.1-1992, Copyright 1992 by the Institute of Electrical
and Electronics Engineers, Inc., New York, New York 10017. These criteria for SAR
evaluation are similar to those recommended by the National Council on Radiation
Protection and Measurements (NCRP) in “Biological Effects and Exposure Criteria for
Radio frequency Electromagnetic Fields,” NCRP Report No. 86, Section 17.4.5. Copyright
NCRP, 1986, Bethesda, Maryland 20814. SAR is a measure of the rate of energy
absorption due to exposure to an RF transmitting source. SAR values have been related
to threshold levels for potential biological hazards. The criteria to be used are specified
in paragraphs (d)(1) and (d)(2) of this section and shall apply for portable devices
transmitting in the frequency range from 100 kHz to 6 GHz. Portable devices that
transmit at frequencies above 6 GHz are to be evaluated in terms of the MPE limits
specified in § 1.1310 of this chapter.

Measurements and calculations to demonstrate compliance with MPE field strength or
power density limits for devices operating above 6 GHz should be made at a minimum
distance of 5 cm from the radiating source.

(1) Limits for Occupational/Controlled exposure: 0.4 W/kg as averaged over the
whole-body and spatial peak SAR not exceeding 8 W/kg as averaged over any 1 gram of
tissue (defined as a tissue volume in the shape of a cube). Exceptions are the hands,
wrists, feet and ankles where the spatial peak SAR shall not exceed 20 W/kg, as
averaged over an 10 grams of tissue (defined as a tissue volume in the shape of a cube).
Occupational/Controlled limits apply when persons are exposed as a consequence of
their employment provided these persons are fully aware of and exercise control over
their exposure. Awareness of exposure can be accomplished by use of warning labels or
by specific training or education through appropriate means, such as an RF safety
program in a work environment.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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(2) Limits for General Population/Uncontrolled exposure: 0.08 W/kg as averaged over
the whole-body and spatial peak SAR not exceeding 1.6 W/kg as averaged over any 1
gram of tissue (defined as a tissue volume in the shape of a cube). Exceptions are the
hands, wrists, feet and ankles where the spatial peak SAR shall not exceed 4 W/kg, as
averaged over any 10 grams of tissue (defined as a tissue volume in the shape of a
cube).
General Population/Uncontrolled limits apply when the general public may be exposed,
or when persons that are exposed as a consequence of their employment may not be
fully aware of the potential for exposure or do not exercise control over their exposure.
Warning labels placed on consumer devices such as cellular telephones will not be
sufficient reason to allow these devices to be evaluated subject to limits for
occupational/controlled exposure in paragraph (d)(1) of this section.(Table .6)

Uncontrolled Environment | Controlled Environment
Human Exposure . .

General Population Occupational

Spatial Peak SAR
(Brain) 1.60 m W/g 8.00 m W/g

Spatial Average SAR

(Whole Body) 0.08 m W/g 0.40 m W/g

Spatial Peak SAR
(Hands/Feet/Ankle/Wrist) 4.00 m W/g 20.00 m W/g

Table 4. RF exposure limits

Notes:

1. Uncontrolled environments are defined as locations where there is potential exposure of
individuals who have no knowledge or control of their potential exposure.

2. Controlled environments are defined as locations where there is potential exposure of individuals who
have knowledge of their potential exposure and can exercise control over their exposure.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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2. Summary of Results
GSM 850 MHZ
Body worn (testing in GPRS mode)
Frequency | Channel | MHz | Conducted Output | Measured(W/kg) | Amb. Liquid
Power (Average) 1g Temp[°C]|Temp[°C]
128 824.2 26.3dBm 0.457 22.1 21.7
850 MHz 190 836.6 26.4dBm 0.513 22.1 21.7
251 848.8 26.4dBm 0.546 22.1 21.7
PCS 1900 MHZ
Body worn (testing in GPRS mode)
Frequency | Channel | MHz | Conducted Output | Measured(W/kg) | Amb. Liquid
Power (Average) 1g Temp[°C]|Temp[°C]
512 ]1850.2 30.20dBm 1.04 22.1 21.7
1900 MHz 661 1880 29.30dBm 1.08 22.1 21.7
810 |1909.8 27.90dBm 1.07 22.1 21.7

Body worn (testing in GPRS

mode)_ repeated for EUT back to phantom

Frequency | Channel | MHz | Conducted Output | Measured(W/kg) | Amb. Liquid
Power (Average) 1g Temp[°C]|Temp[°C]
1900 MHz 661 1880 29.30dBm 0.699 22.1 21.7

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Manufacturer Device Type Serial number Dat_e of .Iast
calibration
Schmid & Partner Dosimetric E-Field
: . ES3DV3 3172 May.21.2010
Engineering AG Probe
835/1900 MHz
Schmid & Partner o D835V2 4d063 May.21.2010
Enaineering AG System Validation
9 9 Dipole D1900V2 5d027 Apr.28.2010
Schmid & Partner Data acquisition
, , _ DAE4 856 May.20.2010
Engineering AG Electronics
Schmid & Partner DASY 5 Calibration
o Software V5.0 N/A ,
Engineering AG Build 125 not required
Schmid & Partner Calibration
, , Phantom SAM N/A ,
Engineering AG not required
HP Network Analyzer 8753D 3410A05662 | Mar.30.2010
_ _ _ _ Calibration
Agilent Dielectric Probe Kit 85070D US01440168 ,
not required
, Dual-directional
Agilent 778D 50313 Aug.26.2009
coupler
Agilent RF Signal Generator 8648D 3847M00432 | Jun.04.2010
Agilent Power Sensor U2001B MY48100169 | Apr.30.2010
: Radio
Agilent o E5515¢c GB44051912 | Jul.27.2010
Communication Test

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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4. Measurements

Date: 2010/8/7
BODY_CH128
DUT: TD300

Communication System: GPRS(Class 10); Frequency: 824.2 MHz;

Medium parameters used: f = 824.2 MHz; 0 = 0.989 mho/m; & = 54.2; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(5.84, 5.84, 5.84); Calibrated: 2010/5/21
e Sensor-Surface: 4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn856; Calibrated: 2010/5/20

e Phantom: SAM1; Type: SAM,;

e Measurement SW: DASY5, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

Configuration/BODY/Area Scan (51x71x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (interpolated) = 0.701 mW/g
Configuration/BODY/Zoom Scan (7x7x7)/Cube O: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 9.27 V/m; Power Drift = -0.117 dB

Peak SAR (extrapolated) = 0.990 W/kg

SAR(1 g) = 0.457 mW/g; SAR(10 g) = 0.274 mW/g

Maximum value of SAR (measured) = 0.474 mW/g

- :
0 <

-3.42

-b.84

-10.3

-13.7

-17.1

0 dB = 0.474mW/g

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2010/8/7

BODY_CH190
DUT: TD300

Communication System: GPRS(Class 10); Frequency: 836.6 MHz;

Medium parameters used: f = 837 MHz; 0 = 1 mho/m; & = 54; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(5.84, 5.84, 5.84); Calibrated: 2010/5/21
e Sensor-Surface: 4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn856; Calibrated: 2010/5/20

e Phantom: SAM1; Type: SAM;

e Measurement SW: DASY5, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

Configuration/BODY/Area Scan (51x71x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (interpolated) = 0.749 mW/g

Configuration/BODY/Zoom Scan (7x7x7)/Cube O: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 9.51 V/m; Power Drift = -0.162 dB

Peak SAR (extrapolated) = 1.09 W/kg

SAR(1 g) = 0.513 mW/g; SAR(10 g) = 0.308 mW/g
Maximum value of SAR (measured) = 0.513 mW(/g

dB
0 K

0 dB = 0.513mW/g

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2010/8/7
BODY_CH251
DUT: TD300

Communication System: GPRS(Class 10); Frequency: 848.8 MHz;

Medium parameters used: f = 849 MHz; ¢ = 1.02 mho/m; & = 53.9; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(5.84, 5.84, 5.84); Calibrated: 2010/5/21
e Sensor-Surface: 4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn856; Calibrated: 2010/5/20

e Phantom: SAM1; Type: SAM;

e Measurement SW: DASY5, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

Configuration/BODY/Area Scan (51x71x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (interpolated) = 0.799 mW/g

Configuration/BODY/Zoom Scan (7x7x7)/Cube O: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 9.52 V/m; Power Drift = -0.081 dB

Peak SAR (extrapolated) = 1.14 W/kg

SAR(1 g) = 0.546 mW/g; SAR(10 g) = 0.332 mW/g
Maximum value of SAR (measured) = 0.551 mW(/g

dB
0 K

0 dB = 0.551mW/g

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2010/8/7
BODY_CH512
DUT: TD300

Communication System: GPRS(Class 10); Frequency: 1850.2 MHz;

Medium parameters used: f = 1850.2 MHz; 0 = 1.5 mho/m; & = 52.8; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(4.45, 4.45, 4.45); Calibrated: 2010/5/21
e Sensor-Surface: 4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn856; Calibrated: 2010/5/20

e Phantom: SAM1; Type: SAM;

e Measurement SW: DASY5, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

Configuration/BODY/Area Scan (51x71x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (interpolated) = 1.12 mW/g

Configuration/BODY/Zoom Scan (7x7x7)/Cube O: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 29.2 V/m; Power Drift = 0.032 dB

Peak SAR (extrapolated) = 2.23 W/kg

SAR(1 g) = 1.04 mW/g; SAR(10 g) = 0.454 mW/g
Maximum value of SAR (measured) = 1.36 mW(/g

dB
0

-14.7

-19.6

-24.5

0 dB = 1.36mW/g

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2010/8/7

BODY_CH661
DUT: TD300

Communication System: GPRS(Class 10); Frequency: 1880 MHz;

Medium parameters used: f = 1880 MHz; ¢ = 1.54 mho/m; & = 52.7; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(4.45, 4.45, 4.45); Calibrated: 2010/5/21
e Sensor-Surface: 4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn856; Calibrated: 2010/5/20

e Phantom: SAM1; Type: SAM;

e Measurement SW: DASY5, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

Configuration/BODY/Area Scan (51x71x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (interpolated) = 1.22 mW/g

Configuration/BODY/Zoom Scan (7x7x7)/Cube O: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 29.6 V/m; Power Drift = -0.020 dB

Peak SAR (extrapolated) = 2.32 W/kg

SAR(1 g) = 1.08 mW/g; SAR(10g) = 0.470 mW/g
Maximum value of SAR (measured) = 1.42 mW/g

dB
0

-4.74

-9.48

-14.2

-19

-23.7

0 dB = 1.42mW/g
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o 1pflllg Averaged SAR

1g/10g Averaged SAR

T -
SAR; Zoom Scan (Tx7x7)Value Along Z, X=0, ¥=4 Markers
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Date: 2010/8/7

BODY_CHS810
DUT: TD300

Communication System: GPRS(Class 10); Frequency: 1909.8 MHz;

Medium parameters used: f = 1910 MHz; 0 = 1.56 mho/m; & = 52.9; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(4.45, 4.45, 4.45); Calibrated: 2010/5/21
e Sensor-Surface: 4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn856; Calibrated: 2010/5/20

e Phantom: SAM1; Type: SAM;

e Measurement SW: DASY5, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

Configuration/BODY/Area Scan (51x71x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (interpolated) = 1.24 mW/g

Configuration/BODY/Zoom Scan (7x7x7)/Cube O: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 29.5 V/m; Power Drift = -0.021 dB

Peak SAR (extrapolated) = 2.3 W/kg

SAR(1 g) = 1.07 mW/g; SAR(10 g) = 0.468 mW/g
Maximum value of SAR (measured) = 1.41 mW(/g

dB
0

-14.1

-18.8

-23.5

0 dB = 1.41mW/g
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Date: 2010/8/7
BODY_CH661_repeated for EUT back to phantom

DUT: TD300

Communication System: GPRS(Class 10); Frequency: 1880 MHz;

Medium parameters used: f = 1880 MHz; ¢ = 1.54 mho/m; & = 52.7; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

e Probe: ES3DV3 - SN3172; ConvF(4.45, 4.45, 4.45); Calibrated: 2010/5/21
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 2010/5/20

e Phantom: SAM1; Type: SAM;

e Measurement SW: DASY5, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

Configuration/BODY/Area Scan (51x71x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (interpolated) = 0.830 mW/g
Configuration/BODY/Zoom Scan (7x7x7)/Cube O: Measurement grid:
dx=8mm, dy=8mm, dz=5mm
Reference Value = 24.2 V/m; Power Drift = 0.067 dB
Peak SAR (extrapolated) = 0.857 W/kg
SAR(1 g) = 0.656 mW/g; SAR(10 g) = 0.415 mW/g
Maximum value of SAR (measured) = 0.692 mW(/g
Configuration/BODY/Zoom Scan (7x7x7)/Cube 1: Measurement grid:
dx=8mm, dy=8mm, dz=5mm
Reference Value = 24.2 V/m; Power Drift = 0.067 dB
Peak SAR (extrapolated) = 1.34 W/kg
SAR(1 g) = 0.699 mW/g; SAR(10 g) = 0.339 mW/g
Maximum value of SAR (measured) = 0.833 mW(/g

dB <

0

-4.18

-8.36

-12.5

-16.7

z ¥ .

0 dB = 0.833mW/g
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5. System Verification
Date: 2010/8/7
DUT: Dipole 835 MHz

Communication System: CW; Frequency: 835 MHz;

Medium parameters used: f = 835 MHz; ¢ = 1.01 mho/m; & = 54; p = 1000 kg/m?®
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(5.84, 5.84, 5.84); Calibrated: 2010/5/21
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 2010/5/20

e Phantom: SAM1; Type: SAM,;

e Measurement SW: DASY5, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

Configuration/d=15mm, Pin=250mW, dist=4mm: Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 3 mW(/g

Configuration/d=15mm, Pin=250mW, dist=4mm: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 56.3 V/m; Power Drift = -0.0083 dB

Peak SAR (extrapolated) = 3.89 W/kg

SAR(1 g) = 2.54 mW/g; SAR(10 g) = 1.62 mW/g
Maximum value of SAR (measured) = 3 mW/g

dB '
0

-2.22

-4.44

-b.6b

-8.88

-11.1

0 dB = 3mW/g
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Date: 2010/8/7
DUT: Dipole 1900 MHz

Communication System: CW; Frequency: 1900 MHz;

Medium parameters used: f = 1900 MHz; ¢ = 1.55 mho/m; & = 52.8; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(4.45, 4.45, 4.45); Calibrated: 2010/5/21
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 2010/5/20

e Phantom: SAM1; Type: SAM;

e Measurement SW: DASY5, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

Configuration/d=10mm, Pin=250mW, dist=4mm: Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 13 mW(/g

Configuration/d=10mm, Pin=250mW, dist=4mm: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 94.2 V/m; Power Drift = 0.055 dB

Peak SAR (extrapolated) = 20.5 W/kg

SAR(1 g) = 10.4 mW/g; SAR(10 g) = 5.03 mW/g
Maximum value of SAR (measured) = 12.9 mW(/g

dB '
0

-3.78

-f.bb

-11.3

-15.1

-18.9

0 dB = 12.9mW/g

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
[RZEpSE P - l"“*ﬁéﬁi’:ﬁ i iﬁliﬁﬁﬂﬁgﬂ/ﬁfﬁﬁ?@ ’ fﬁ”‘ﬁl’*ﬁfﬁﬁ@ ﬂ%’?’f‘)oj\ ° iﬁéﬁ’?fﬁfi i ﬁJ?iF‘l?‘F’ > ’1‘?!'?5[4(})’@@1 °
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms and_conditions.htm and, for electronic format
documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.
No.134, Wu Kung Road, Wuku Industrial Zone, Taipei County, Taiwan / > #* 47 %1 % % 7 1§ 134 5%
cARBRPERFF AT 1(886-2) 2299-3279 f (886-2) 2298-0488 Www.tw.sgs.com

Member of SGS Group



Report No. : EN/2010/60008
Page : 28 of 64

6. DAE & Probe Calibration certificate
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Calibration Laboratory of AT, o il
Schmid & Partner et Service sulsse détalonnigs
Enginesring AG : i Barvirie svizsero i teratura
£aughaussirmess 43, A0 Zurich, Switzariand t.nﬁ‘:;; Swins Calibration Sarvice
o
Acoredied by the Swas Accrediation Service [SAS) Acerediation Ne.: SCS 108
Tha Swiss Accreditalion Barvics i she al b sgnaicros o the EA
Multilateral Ag far the a of calibration cartificaies
Glossary:
TSL tizgua simulating kquid
HORMz,y.2 sensilivly in free space
ComvF sensiivty in TSL ! MORMxy 2
Dcp diode compression painl
CF crest factor (1iduty_cycle) of the RF signal
ABC modulation dependent inearization parameters
Palarization g i radalion around probe axis
Polarization 3 I rolalion around an axis thal & in the plane normal 1o probe axds (al measweremen) cendor),

L, i = 0 ks normal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE 5id 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR ) in the Human Head from Wireless Communications Devioes: Measurermend
Techmniques®, December 2003

b} IEC 62208-1, "Procedure lo measure the Specific Absarplon Rale (SAR) for hand-held devices used in close
proximity io the ear (frequency renge of 300 MHz to 3 GHz )", Febrneary 2005

Mathnds Applied and Interpretation of Parameters:

NORMsz, v, r- Assessad for E-field polarization & = 0 (f < 900 MHz in TEM-cell; = 1800 MHz- R22 wal.reguuzla]
MNORM:y, 2 are only intermadiate values, 8., the uncaraintes of NORM:y,z does not affact the E7-fald
uncariainty inside TSL {see below ComviE)

= NORM(Mxy.z = NORMx y.z * frequency_response |see Frequency Response Chart). This linsarization is
Implementad in DASY4 software versions laler than 4.2, The uncertainty of the frequency response |8 Included
In the stated uncertesnty of Comf

= DCPyx y. 2z DCP are numencsl lineanzation paramalers assessed based an the data of power sweep with CW
gignal {no uncenainly reguined ). DCP does nol depend on requency nor media.

& Ax 2 Bey i Crpf VRey.r A B Cam numarcal inearizabion paramelers assessad hased on the dala of
powar sweep for speciic modulation signal, The parameters do nol depend on frequency nor meda, VR is lhe
rraximum calibration rangs exprizgsed in RMS yoltagse across the diode

= CiomF and Bowndary ERfect Parameaiers: Assessed in flal phantom using E-field (or Tomperature Transiere
Standard for [ < BOD MHz) and inside waveguide using analylical field distiributions based on powes
risasamrements for £ > B MHz, The same sedups arn used for asoessrment of the pararmelers applied Tor
boundary compensation (alpha, depth) of which typical imoertainly values ane given. Thase paramealars are
usad in DASYY softwans lo improse probse scouracy close (o the bowndary. The sansilvity i TSL corresponds
b NORME o * ComF whereby the uncertainly correspands 1o that given Tor CanvF. A frequency dependeant
Com'F is usnd in DASY worsion 4.4 and highor which allows exiending the vabidty from & 50 MHz 1o + 100
MHz

= Sphencal isofrmpy {30 deviation from isotropy): in a field of low gradients realized usmg a fiat phantom
exposed by a paich antenna.

= Sengor OFser The sensor affsel corresponds 1o the oMsat of virual meesurement center from the probe tip
{on prabe axes), No teleranos reguined
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Probe ES3DV3

SN:3172

Manufactured; January 23, 2008
Last calibrated: May 27, 2009
Recalibrated: May 21, 2010

Calibrated for DASY/EASY Systems

{Mide: nan-compalibie with DASYZ sysiamf]
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DASY/EASY - Parameters of Probe: ES3DV3 SN:3172

Basic Calibration Parameters

Sonsor X | Sensor Y | Sensar 2 |Unc (k=)
Marm (pvivim) 1.37 1,19 087 | +i0.4%
DCP (mv)! §3.0 B2 5 832

Modulation Calibration Parameters

Uin Communication System Namo PAR iy B C VR Une®
diB dBul my [k=2}
10000 = 0,00 X (.00 0.00 100l 3000 t 1.5%
0.00 0.00 1400f 300.0
Z 0,00 0.00 100[ 3000

The reported uncartainty of measuremeant is stated as the standard uncartaimty of measurement multiplied ]
by the coverage factor k=2, which for a normal distribution comresponds to a coverage probability of
approximataly 85%.

Thie uncersariss of Marex ¥ F da fiot aled e FAsk uhcerasly rats TSL (s Papes 5 and 8}
F M s st peraive unceaily e i ned

Unoartainty |5 delnrmined Using e mazmum gevatbion from inear meponss apphyieg secalnnguie: Sl sl & aepresied fn! e squanm of e Sed valee
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DASY/EASY - Parameters of Probe: ES3DV3 SN:3172

Calibration Parametar Determined in Head Tissue Simulating Media

T [MHz] Validity [MHz]"  Pesmilitivity Candustivity  CorvF X CamF ¥ ConF 2 Alphs  Dwpth Unc (k=3)
&35 + 50 F= 100 415+ 5% 0,80 + 5% 5,65 BABS 5.86 0.7a 114 +11.0%
200 +50 7= 100 415+ 5% 08T 2 5% 5.75 575 5.75 0.7 108 £ 11.0%
115 50 /= 100 401 £ 5% 137 12 5% 5.04 504 5.04 0.31 182 = 11.0%
1500 + 50/ £ 100 2000+ 5% 140 ¢ 5% 4 B4 485 4,85 050 146 +11.0%
2000 + 5072 100 4004 5% 140 2 5% 473 473 473 0,44 144 2 11.0%
2450 + 5072 100 382 + 5% 1,80 2 5% 432 4.32 .32 042 1.70 211.0%

Ths warkicity of & 100 Mis onty appbie ke DAEY wd 4 snd higher (sss Page 1 The uncertanty s the R8S of B Conf unceimiry sl caitraton fegusncy

el this wneartarly o e indicsid gaency Band

Cartificale Mo: ESE3-317Z_May1d
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DASY/EASY - Parameters of Probe: ES3DV3 SN:3172

Calibration Faramater Determined in Body Tissue Simulating Media

i
835
500
1750
1800
2000
2450
2600
3500
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Walidity [MHz]"  Parmistiviy Contductivity ConvFX CorvFY  Convf I Alpha  Dapeh Une (=2}
£ 50/ ¢ 100 552 & 5% 0497 + 5% 5 84 54 5 54 oat 118 £ 11.0%
£ 80/ 100 550 ¢ 5% 1.0515% 5756 B TS 576 ora 1.04 = 11.0%
+ 607+ 100 B34 = 5% 140+ 5% 4.63 483 463 0.8 178 2 11.0%
507+ 100 53,3 & 5% 1.52 4 5% 445 445 445 0.2 236 =11.0%
+ 5014 100 53.3 & 5% 1.62 & 6% 447 4.47 447 0.3 244 =11.0%
+ 501+ 100 52.7 £ 5% 1.85 6% 4,11 411 4,14 (i) 1T = 11.0%
t 5071 100 925 £ 1% 2162 5% 363 138 3,69 D55 108 £ 11.0%
+ 507+ 100 51.3 & 5% 33 2 5% 3.2 328 3.28 1.00 1.28 & 13.1%

The wabsckty of i 100 Midz only sopbes for DAY wl 4 and higher (see Page Z). The utcsniaity = ihe RIS ol the Comf shasdsinty &l cabbnoron reguency

] e sheetsisty fut thes indicated frequency band
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Frequency Response of E-Field

{TEM-Cell:ifi110 EXX, Waveguide: R22)

1.4
1.3
¥ o1z
E 11
E
]
g e—a—n G
5 1.a o = —
B
E (5]
E- os
=
o7
(2K}
05
o &30 1005 150} 2000 2600 JEEE]
f [MHz]
—8—TEM —8—RzZ2

Uncartainty of Frequency Response of E-field: £ 6.3% (k=2)
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ES3DV3 SN:3172
Receiving Pattern ($), 9 = 0°
f= 600 MHz, TEM ifi110EXX f= 1800 MHz, WG R22
- ==Y —i=] =O=Tg i .=y =87 =0=Tm
1.0
08
.
E_-:. 4 —o— NI WHz
E.-CI 2 =il 100 MHz
= a0 muww
Eos —8— 500 MHz
e — 8 {500 MHz
0.8 —d— 2500 MHz
1.6
4.0
a ] 120 180 240 300
g
Uneertainty of Axial lsotropy Assessment: £ 0.5% [k=2)
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Dynamic Range f(SAR..4)
(Waveguide R22, [ = 1800 MHz)
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Uncerainty ol Linearily Asssssment: + 0.6% (k=2)
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Conversion Factor Assessment

f = 800 MHz, WGELS R (head)

SR[mMEm (W

zfmm]

—@—fnatycal —0— Moaruramanis

f=1750 MHz, WGLS R22 (head)
300
ne ‘
=200
'E|'|!> o
=2
z |
E 100
-
o 5D
R | |
a 10 20 30 40
z[mm]
—&— Analylizal —4—Meamurenents
. e il o . a1l
or (#, 8), f = 800 MHz
)
=
g
e

| W1 00080 WOE0-0E0 W-OE0-040 M-040-0F0 W-0.20000

B0 020040

@Eoan-081  Bael-e)  BOE0-1.00

Uncertainty of Spherical Isotropy Assessment: £ 2.6% [k=2)
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Other Probe Parameters

!ESE:SCH P.rrangeﬁut Triangular}
il:_'ouﬂe-:bce Angle (°) - M applicable
;Mechanlcal Surface Detection Mode B enabled
"i.'lptvcal Surface Detection Mode -:h;tua
Prabe Cerall Length 337 mm
Probi Body Dismgber 10 mim
Tip Langlh 10 mim
-I ip Deamater 4.0 mm
Proba Tip fo Sensor X Calibration Point 2 mm
Proba Tip fo Sensor ¥ Calibration Poinl 2 mm
Probe Tip 1o Sensor £ Calibration Poink 2 mm
R,ecnmmzndad Measuremen] Dislance fr?m Surface o -3-;
Catlificate No: ES3-3172_May 10 Page 11 of 11
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7. Uncertainty Analysis

DASYS Uncertainty Budget
According to IEEE 1528 [1]

Uncertainty | Prob. | Div. | (o) | {e) | Std. Une. | Std Unz. | ()
Error Description value Dist. lg | 10z | {1g (10g) Very
Measurement System
Probe Calibraticn +50'% N 1 | | +5.0% +5.0% o0
Axial Tsctropy +4.7% R V3 07 [ 07 [ £19% | £19% |
Hermispherical Isotrapy +06% B -.,-'ﬁ 07 (07 | £30% +3.0% 1]
Boundary Effects +1.0% R V3 |1 1 +0.6% +0.6% o0
Linearity +477% R va |1 |1 [£27% |89 |«
Svstem Detection Limits +1.0% R -.,-ﬁ 1 1 +06%, +0.6% a0
Readout Electronics +0.3% N 1 | | +03% +0.3% o0
Responze Time +087, R va |1 |1 [05% [405% |
Integration Time +26% B -.,-ﬁ 1 1 +1.5% +1.5% a0
RF Ambient Nose +3.0% R va |1 | +1.7% +1.7% 0
RF Ambient Reflactions +3.0% R va |1 | +1.7% £1.7% o0
Prahe Positicner +0.4% R va |1 1 +027%, +0.29% s
Probe Peaitioning +20% R vd |1 | +1.7% +1.7% o0
Max. SAR Eval. +10% R va |1 | +06% +06% 0
Test Sample Related
Dievice Pasitioning +20% N 1 1 1 20% | £20% | 145
Device Holder +36'% N 1 | | +36% +16% §
Power Dirift +5.0% R va |1 |1 [£20% [ £29% |
Phantom and Setup
Phantom Uneartainty +4.0'% R V3 |1 1 +23% +2.3% o0
Liquid Conductivity (target) | £5.0% R V3 | 064 | 043 | £18% | £12% |
Liquid Conductivity (meas. | | £25% N 1 064 | 043 | £16% +1.1% o0
Liquid Permittivity (target] | £5.0% R V3 |06 [ 040 £17% +1.4% 0
Liquid Permittivity (meas.) | £2.5% N 1 06 | 040 | £15% +1.2% 0
Clombined 8td. Uncertainty +100% | £10.7% | 387
Expanded STD Uncertainty +21.0% | £21.4%

Table 19.6: Werst-Case uncertainty budget for DASYS assessed according to IEEE 1628 [1] . The
budget 15 valid for the frequency rangs 300 MHz - 3GHz and represents a worst-case analvsis. For
specific tests and configurations, the uncertainty could be considerable smaller.
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8. Phanto_m_ _dgs_,c:_r_iptiqn |

Sehemic B Panner Enginsesing AG ! E

Teughaussirasss 43, B004 Tunch, Swizeriand
Phand +41 1 248 G700, Fax +41 1 246 0770
el poag. com, R eescsnapaing . coim

Cartificate of Conformity / First Article Inspection

[(nwm SAM Twin Phantom va.0
Type Mo G0 000 P40
Sarias Mo TP-1150 and h
hmninciErar A
Zeughausstrasse 43
CH-8004 Zorich
Swilzerland
Tasts

The series production procaess viad allows thae imitation o test of firsi anicles.

Complata tesls were made on the pre-series Type Mo, QD 000 P40 AA, Serial No. TP-1001 and on tha
seres first article Type Mo, QD 000 P40 BA, Serial Mo, TR-1006. Certain paremetiers have been retested
using further series ilems (called samples) or are lested at each ilem.

Test Reoguiremant Dwtails Units tosted
Dimansions Compliant with the geomaetry ITIS CAD Film (1) First article,
accarding to the CAD model. Sam
Mataral thicknass | Compliant with the reguiraments Zmm /- O.2mm in Aml ret article,
of shall accarding to the standards and apecific areas of Samphes,
head saction TR-1314
Malerial thicknass | Compliant with the reguirements Bmm +~ 0.2mm al ERP | Firsl article,
at ERP | according to the siandards | Al itorms
hatarial Dislectric parameters tor requiréd 300 MHz — & GHz: ataried
paramaters fraquancias Ralative parmittivity < 8, | samples
Leds tangent < 0.05
Malarinl rasistivity | |he matansl has bean Eslad o be EEGHE.'gsﬁnd Pra-asries,
compalible with the Iguids defined in | simulating liquids First artiche,
the standards if handled and cleanad Material
according to the instructions. samplas
Crbaarve technical Nate for matorial
compatibility. =l
Sagging ompliant with ha raguiremsnts < 1% typlcal < 0.8% if Pratotypas,
accarding to the standards. filad with 18Bmm of Sample
Sagging of the flat section when filled | HELS00 and without tasting
with tissue simulating guid. CUT below
Standards

[1] CEMELEC EN 50381

[2] IEEE 5td 1528-2003

[3] IEC 82208 Pari |

[4] FCC OET Bulletn 88, Supplament C, Edition 01-01

(*} The TS CAD file s derived fram [2] and is also within the tolerance requirements of the shapes of
the ather documants.

Conformity
Based on the sample tests above, we certify that this item is in compliance with the uncarainty
requiremaents of SAR measurements specified in standards [1] to [4].

Date 07.07 2008 g p o &8 ¢
apiner Enginsagng &0 : i
Signature | Stamp n s £, B0 T ur -~ retis

L
i m g, GOV, T QA S DR A ST

DooNe 8071 = 00 000 P40 S - P Page 1
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9. System Validation from Original equipment supplier

Calibration Laboratory of oy
Schmid & Partner "
Engineering AG

Faughauhslraass 43, 3004 Zusich, Seizerland

S Ecirmuiarcscas Kallbriardionst
c Service suisse d'stalonnags
Bervizio svizrero df Esraburs
Ermiss Callbralion Servica

Apcresfiied oy the Bwiss Scorediation Service {SAE]

The Swiss Accreditatian Service |8 ons of (s slgnmores to the EA
Buttilaloral Agreamant for the recognition of calibration certdicstes

SGS-TW (Auden)

Acoredintion Wo.: SCS 108

CEanl

Cartificats bo: DB3ISV2-40063_May10

|CALIBRATION CERTIFICATE |

Oijacs DBISVZ - SN 4d063

Call

1 PPOCeUngs)

QA CAL-D5 w7
Calibration procedure lor dipole validaban kits

Calbrafon data

May 21, 2010

Tha calbrston cerificale documents s racasbily % ralicral standams, which roalize the prysical urets of sesspements (5]
Tha messsuemonts and the urcedanties with confidence probabitity are g i iodbowing Pages and ane part of the pertficate

Al cabbratiorn have been canduchig in the ok Boormony fadlty: omvronment tem perlune (232 ¢ 3)°C and Fumidiy < 70%

©

Cwiteaton Equpman usad [MATE critical for cabbradion)

Peimany Siardans [[o Gl Dalw |Caitilicila Moy Scheduerd Cakbrabon
[ —r | carapamo 06-0c1-09 Mo, 217-01085] ei-iil

P Sansos HP S481A USITZETEd (-0 -0 [P 21T-011D84) Ol 10

Relsmnos 20 df Alsnusi BN S8 {2001 H-Mar-110 Mg 21 Mar-1

Type-H mamaich comiinaticn S 5047 3 08337 A0-Klar-A0 Ko, [LE S

Ruelaminoe Proba ES300T SN: 1205 H-Ape-A10 (M, ESS- Apee

DA Ed SN R O2-Mar- 10 (o, DAEE-60T_Marid) Mar-11

Secondary Sandomds =L ! n Fousa|

B sersor HP BAATA B3 T 18-0ck0F (in house check Oo-08j

RF genaraicr RAE SATT-08 1004 A-Aug-80 i Neasn chack Ozt05) Irs houss check: Dcl-11

Mebwork Anslyeer HP BTSIE LISITANNGSS G408 18-0ct431 (i house check O-00) i hoiss chook: Dcl-10

hifrmas Funciion Sigralun
Calioraied by: dwlnn Kaslnan Labarminry Tedhician s 'éx 7
£ _I,l'_ - Ll
Approutsd by Ha Pkt Tinchnical Manage ‘ﬁ‘d___::
-

|ssund: May 28, 2010
This calitraton cerificate shall not be reprodueid secapl in full wilnout witten appeoval o fhe (Eorrony

Canificaln No: DEXSWE-40063_May10 Faga 1af9
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Calibration Laboratory of
Schmid & Parner

Enginearing AG
Leughsussirnese 43, 5004 Furich, Ssetzeriand

Schwalzerischer Kalibrierdienst
Service sulsse d¥alonnape
Servizio svizzero di taratura
Swves Calibrotion Service

Acrradted by e Swiss Accrecmbion Serdce {SAS) Accredilstion No.; SCS 108
The Swiss Accrodifation Sarvice is ans of the signatories bo the EA
Mustilateral Agreement for the recognition of calibmgion cortificates

Glossary:

TSL tigsue simulating liguid

ConvF sensitivity in TSL / NORM xy .z
NIA not applicable or not meaasurad

Calibration is Performed According to the Following Standards:

a} IEEE 5td 1528-2003, "IEEE Recommendad Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Dewices: Measuremean! Technigues®, Deceambar 2003

b} IEC 862208-1, "Procedure to measure the Spacific Absorption Rate (SAR) for hand-held
devicas used In clasa proximity o the aar (frequancy range of 300 MHz 1o 3 GHz)",
February 2005

c¢) Federal Communications Commisston Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplemant C {Edition 01-01) to Bulletin 85

Additional Documentation:
dj DASY4/5 Systermn Handbook

Methods Applied and Interpretation of Parameters:
s  Measureament Conditions: Further details are available from the Validation Repor at the and
of the certificate. All figures statad in the certificate are valid at the frequency Indicated.

=«  Antenna Paramaters with TSL! The dipoke 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 o the body axis.

= Faad Point Impedance and Return Loss! These parameters are measurad with the dipale
positioned under the liquid filled phantom. The impedance stated is transformed fram the
measuremeant at tha SMA connactor to the feed point. The Retum Loss ensures low
reflected power. No unceriainty required

» Fileckical Deiay; One-way delay batween tha SMA conneclor and the antenna feed point
Mo uncertainty required.

s  SAR messured; SAR measured at the stated antenna input power

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

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

Cerfificabe Mo DEIEV2-4dDE3_May 10 Page 2 of 8
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Measurement Conditions
F?HEY 5:|I51 \'_'_U_nligul'ﬂlil.'ll'l. &s far as nvl given on ',iﬂge 1
| DASY Version

LEIIHPDH“QI‘I

Fhantom

Distance Dipole Center - TSL

Zoom Scan Resolution

DASYE
Advanced Extrapolation
Modular Flat Phaniom ¥4.8

Va2

15 mm wilh Spacer

dx, dy, dz =5 mm

Frequancy B35 MHz £ 1 MHz

Head TSL parameters
The fallowing paramelers and calculations were applisd.
Tamparatiure Parmittivity Conductivity

Mominal Head TSL parameters 20'C 4135 .80 mhafm

Measured Head TSL parametars 200 2H"C 41 T268% 091 mhdm £ & %

Head TSL temperaturs during test 2250200 °"C anea .
S5AR result with Head TSL

SAR averaged over 1 em’ (1 g) of Head T5L Condition

5AR messwUned 250 mW input powar ZAZ MW g

SAR mormealized moiTealized 10 1%y BEEmMW g

SAR Tor nominal Head TSL paramelers

norralized 10 1%

BLEZ mW Ig £ 17.0 % (k=2)

SAR sveraged over 10 cm’ (10 g} of Head TSL condifion
SAR messured 250 mW inpul power 1L5BmWig
SAR mormalized reernalized 1o 1% BAZ2m 1 g

norrmalized o 1w

SAR lar nominal Heasd TSL paramelers 6.28 miW g £ 16.5 %% (h=2)

Cortificate No: DEISVE 44063 May10 Pags Jal 8
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Body TSL parameters
Tha {ollowing parametars and calculabons were apphed

Temperatura Permittivity Conductivity |
Hominal Body TSL paramoters 22.0°'C 552 l o.ay .-nl-.c:,.'l.—; —
Measured Body TSL paramatars {22.0+0.2)°C 542 +8% | 088 mhaim £ 8 %
Body TSL temporature during test {22.0+0.2)"C —
SAR result with Body TSL
SAR averaged over 1 em” [1 g) of Bady TSL Condifion
SAR maasurad 250 mW inpul powes 253 mW /g
SAR normalizad nommalzed to W 101 mW g
SAR tor nominal Body TSL paramatars nommakzed to 1 10,0 mW /g £ 170 % (k=2)
SAR averaged over 10 em” {10 g} of Body TSL condition
| SAR messured 250 mW inpul powar 166 mW i g
AR nomminized normmalized fo 1% 664 mWW i g
L SAR Tor norminal Body TSL parametars nommalized (o 1W 6.58 mW /g £ 16.5 % (k=2)
Cartificabe Mo: DEAGEVE-S00E6E_May10 Page 4.of B
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Appendix

Antenna Parameters with Head TSL

Impedance, irensformad 1o fesd point B26 £x- 0.6 j0»

Fedurm Loss -3.7dB

Antenna Parameters with Body TSL

Impadance, transfcrmod 1o fesd point AT 902810
Raturn Loss - 28,9 dB

General Antenna Parameters and Design

| Electrical Delay (one directon) 1392 ns

After long barm wse with 100W rediated power, only a sight warming of the dipole near fhe feedpoin can be measenad.

The dipale is made of standard semirigid coadial cable. The canler conducior of he leeding ling |s directly connecied ko the
saoomd memm af the dipale. The anlenna is therelore shart-cireulled for DC-aigrais.

Mo excessive lorce must be applied 10 the dipole anms, becauss hay might bend or the soldarad connacions noar thm
feedpainl may be damaged.

Additional EUT Data

Manufaciurad by SPEAG
Manufaciured on Movember 27, 2006
Ganificate No: DAY 2-4d08)_May10 Faga 5 of &
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DASYS Validation Report for Head TSL

Distes/ Thme; 21052010 11:22;13
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz: Type: DEISVY; Serial: DEISVE - SNdd63

Communication System: CW; Frequency: 835 MHz Duty Cyele: 151
Medium: HSL90D
Medium parmeters used: = 835 MH# 6= 0091 mho/m: & =41.9; p= 1000 kgim®
Phantom section: Flat Section
Measurement Standard: DASYS (IEEETEC/ANSI C63.19-2007)
DASYS Conlipuration:
& Prohe ESIDY A - SIS CoovFi6 05, 6,05, 6035 Calibrited: 30042000
- Sermor-Surface: 3mm | Mechanical Surfece Delection)
& Flectronics: DAES 56l | Callbeated: 02032004

®  Phanbom: Flat Pliamtom 4,90 Type: QUM Serial; 100

s Sdeasurcmenl SW: DASYS, VA2 Baild 162 SEMCAD X Versinn 140 Raoild 61

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe}/Zoom Scan (7x7a7 ) Cube 0 Mensurement
grid: dx=5mm. dy=3mm. die=5mm

Reference Value = 57.5 Vim: Power Deift = 0,00219 dB

Pesk SAR (extrapolated) = 3.61 Wikg

SAR(] g) = 242 mWig; SAR(10 g) = 1.58 mWig

Misimiim value of SAR (measured) = 283 mW/g

df
L

Ir B = ZRImWig

Cestificate No, DE3GVZ-44083_May10 Page ol B
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impedance Measurement Plot for Head TSL

H A ZELE  B2EITIET

e
]
1

cuz 81 Lag 5 db/EEF -2f d8 i L 237, Bl oE Mg
1 " 1 EMZ Hari #r
1 P —nt 1 1 - 5,57 46 08
e P G Bea HHz
1 1 ] } & { } |
: | L M al
e ] 1 ] | } }
T 1 TOF 1 1 ..-.....'..'. HH 1
Carificatn No: DAXGVZ-4d067_May10 Page T'of B
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DASYS Validation Report for Body

[Xate/ Time: 20,03.2000 10:45:06
Test Labomtory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHe: Type: DE35VE; Serial: IH3SVE - SN:4da3

Communication System: CW: Frequency: 835 MHe: Duty Cyele: 121

Medimm: MSLOOD

Mediwm parameteds used: 7= 835 MH# o = .98 mho/m; g = 54.2: p = 100 ].-_L_-_-'u-."
Phantom section: Flat Section

Measurement Stnderd: DASYS (IEEENEC ANST CH3.19-2007)

DASY S Conligiirstion:
s Probe ESIDYVI - SNINIS: Convid5.86, 586, 5861 Calibraled; 11.04. 2010
= Semsor-Sarfecee Jmm | Mechanicol Surlsoe Detection )
& Elecoronbes: [TAES Sn600; Calibraled: 02.03.2080
= Phantom! Flat Phantom 490 Type: QEMOOPA9A A Serial: 1001

& Measureman SW. DASYS, V5.2 Buld 162; SEMTAD X Version 14,0 Build &1

Pin250 mW/d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7yCube 0: Meisurement
grid: dx=3mm, dv=5mm. de=5mm

Reference Value = 56.5 Vim; Power Drfi = 0,013 dB

Peak SAR (extrapolmed) = 3,71 Wik

SAR(1 g) = 2,53 mW/g: SAR(10 g) = 1.66 mWig

Maximum value of SAR (measured) = 2.94 i Wi

B = 2 9dm Wi
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A 3 g,

Calibration Laboratory of e\”‘lik_/’//' Schweizerischer Kalibrierdienst
3 Service suisse d'étalonnage

Schmid & Partner iﬁ&% g

Engineering AG e Servizio svizzero di taratura

NS " S y

Zeughausstrasse 43, 8004 Zurich, Switzerland '4‘/7/-\\\\‘\\' Swiss Calibration Service

QIAm

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 for the r of calibration certificates

Client SGS-TW (Auden)
CALIBRATION CERTIFICATE

Certificate No: D1900V2-5d027_Apr10

Obiject D1900V2 - SN: 5d027

QA CAL-05.v7
Calibration procedure for dipole validation kits

Calibration procedure(s)

Calibration date:

April 28, 2010

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
The measurements and the uncertainties 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 ID # Cal Date (Certificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 06-Oct-09 (No. 217-01086) Oct-10

Power sensor HP 8481A US37292783 06-Oct-09 (No. 217-01088) Oct-10

Reference 20 dB Attenuator SN: 5086 (20g) 30-Mar-10 (No. 217-01158) Mar-11

Type-N mismatch combination SN: 5047.2 / 06327 30-Mar-10 (No. 217-01162) Mar-11

Reference Probe ES3DV3 SN: 3205 26-Jun-09 (No. ES3-3205_Jun09) Jun-10

DAE4 SN: 601 02-Mar-10 (No. DAE4-601_Mar10) Mar-11

Secondary Standards 1D # Check Date (in house) Scheduled Check
Power sensor HP 8481A MY41092317 18-0c¢t-02 (in house check Oct-09) In house check: Oct-11
RF generator R&S SMT-06 100005 4-Aug-99 (in house check Oct-09) In house check: Oct-11
Network Analyzer HP 8753E US37390585 S4206 18-Oct-01 (in house check Oct-09) In house check: Oct-10

Name Function Signature
Calibrated by: Dimce lliev Laboratory Technician 1 "
Approved by: Katja Pokovic Technical Manager

A

Issued: April 29, 2010

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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. i T
Calibration Laboratory of SQ‘\\\\\_J/\-;/”/" Schweizerischer Kalibrierdienst
Schmid & Partner i‘la\eg—/mé Service suisse d'étalonnage

Engineering AG = e Servizio svizzero di taratura

7 v N . S A
Zeughausstrasse 43, 8004 Zurich, Switzerland '/,,///r:\\\\.\‘ Swiss Calibration Service
el WY

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-20083, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to 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 65

Additional Documentation:
d) DASY4/5 System Handbook

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

e 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.

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

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

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

e 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.

Certificate No: D1900V2-5d027_Apr10 Page 2 of 9
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Measurement Conditions
DASY system configuration, as far as not g

iven on page 1.

Report No. : EN/2010/60008

Page :

DASY Version DASYS V5.2
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy, dz =5 mm

Frequency

1900 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2)°C 405+6 % 1.41 mho/m + 6 %
Head TSL temperature during test (21.5+0.2) °C e e

SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 991 mW/g
SAR normalized normalized to 1W 39.6mW /g

SAR for nominal Head TSL parameters

normalized to 1W

39.6 mW /g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 517mW /g
SAR normalized normalized to 1W 20.7mW /g

SAR for nominal Head TSL parameters

normalized to 1W

20.7 mW /g = 16.5 % (k=2)

Certificate No: D1900V2-5d027 Apr10
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Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0+0.2) °C 548 +6 % 1.53 mho/m + 6 %
Body TSL temperature during test (21.5+0.2)°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.1mW/g
SAR normalized normalized to 1W 404mW /g

SAR for nominal Body TSL parameters

normalized to 1W

40.5mW / g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 536mW /g
SAR normalized normalized to 1W 214mW/g

normalized to 1W

SAR for nominal Body TSL parameters 21.5mW /g = 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.5Q +5.0jQ
Return Loss -26.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 46.8Q +6.7jQ

Return Loss -22.3dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.196 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 17, 2002
Certificate No: D1900V2-5d027_Apr10 Page 5 of 9
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DASYS5 Validation Report for Head TSL

Date/Time: 22.04.2010 15:17:55
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d027

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

Medium: HSL U11 BB

Medium parameters used: = 1900 MHz; 6 = 1.41 mho/m; & = 40.6: p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:
s Probe: ES3DV3 - SN3205; ConvF(5.09, 5.09, 5.09); Calibrated: 26.06.2009
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 02.03.2010
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
s Measurement SW: DASYS, V5.2 Build 162; SEMCAD X Version 14.0 Build 57

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value =96.9 V/m; Power Drift = 0.047 dB

Peak SAR (extrapolated) = 18.1 W/kg

SAR(1 g) = 9.91 mW/g; SAR(10 g) = 5.17 mW/g

Maximum value of SAR (measured) = 12.4 mW/g

-~

-17.5

0dB = 124mW/g

Certificate No: D1900V2-5d027_Apri0 Page 6 of 9
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body

Date/Time: 28.04.2010 15:11:22
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d027

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

Medium: MSL U11 BB

Medium parameters used: f = 1900 MHz; 6 = 1.53 mho/m; & = 54.9; p = 1000 kg/m"
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:
e Probe: ES3DV3 - SN3205; ConvF(4.59, 4.59, 4.59); Calibrated: 26.06.2009
s Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 02.03.2010
+ Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002
¢ Measurement SW: DASYS, V5.2 Build 162; SEMCAD X Version 14.0 Build 57

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

Reference Value = 96.2 V/m; Power Drift =-0.014 dB

Peak SAR (extrapolated) = 17.1 W/kg

SAR(1 g) = 10.1 mW/g; SAR(10 g) = 5.36 mW/g

Maximum value of SAR (measured) = 12.7 mW/g

A

-20

0dB = 12.7TmW/g
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Impedance Measurement Plot for Body TSL

28 fApr 2018 89:42:2
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