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SAR TEST REPORT

Equipment Under Test Mini-PCle wireless WAN(F3307) card INSTALLED IN AN
HP HSTNN-E04C SERIES LAPTOP

Model Number of Host HSTNN-E04C

Company Name Ericsson AB

Company Address Lindholmspiren 11 Gothenburg, Sweden SE-41756

FCC ID VV7-MBMF33071- H

IC 1D 287AG — MBMF33071

Date of Receipt 2010.06.23

Date of Test(s) 2010.06.25

Date of Issue 2010.08.02

Standards:

FCC OET 65 supplement C,
IEEE/ANSI C95.1, C95.3, IEEE 1528,
KDB 616217, RSS-102

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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Tested by : Antony Wu Date : 2010.08.02

Engineer

Approved by : Robert Chang Date : 2010.08.02

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 |Ericsson AB
Company Address |Lindholmspiren 11 Gothenburg, Sweden SE-41756
Contact Person Bernie Paul Fuller / Solutions Integration Engineer

Tel +46-31-7474371
Fax +46-31-7476033
Email address Bernie.fuller@ericsson.com

1.3 Description of EUT

EUT Name Mini-PCle wireless WAN(F3307) card INSTALLED IN AN
HP HSTNN-EO04C SERIES LAPTOP
Model number HSTNN-EO04C
Model No. for WWAN F3307(KRD 131 16/61 R1)
Module
IMEI Code 351912040001760
ECC ID VV7-MBMF33071- H
ICID 287AG — MBMF33071
HW Version 1.0
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SW Version 3574
WWAN/main
to-userseparation 90mm
distance(mm)
Mode of Operation GSM\GPRS\EGPRS\WCDMA\HSDPA\HSUPA band
GPRS(EGPRS) WCDMA
Duty Cycle 1/4 1
Maximum RF GPRS GPRS WCDMA WCDMA
Conducted 850 1900 B2 B5
Power(Average) 32.3dBm 29.5dBm 23.12dBm 23.37dBm
TX Erequenc GPRS GPRS WCDMA WCDMA
quency 850 1900 B2 B5
range 1850.2 1852.4 826.4
(MHz) 824.2 -848.8 -1909.8 -1907.6 -846.6
Channel Number GPRS GPRS WCDMA WCDMA
(ARFCN) 850 1900 B2 B5
9262- 4132-
128-251 512-810 9538 4233

7.4Vdc re-chargeable battery or
19Vdc by AC/DC power adapter
GPRS 850
0.155 W/kg

(At GPRS mode 850 CH128
Configuration 1)

Power Supply

GPRS 1900
0.079 W/kg
Max. SAR (At GPRS mc_)de 19_00 _CH512_
Measured Configuration 1)
(1g) WCDMA B2
0.084 W/kg

(At WCDMA B2 mode_ CH9262
Configuration 1)

WCDMA B5

0.12 W/kg
(At WCDMA B5 mode _ CH4132_
Configuration 1)
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Note:
1. Conducted power:
GSM 850 (Average) GSM 1900 (Average)
Mode\ARFCN | 128 190 251 512 661 810
GPRS 8 32.5 32.5 32.4 29.6 29.5 29.1
GPRS 10 32.3 32.3 32.1 29.5 29.4 29
EGPRS 8 27.9 27.8 27.7 26.5 26.4 26.2
EGPRS 10 27.8 27.7 27.7 26.5 26.3 26.1

WCDMA Band V Channel | WCDMA Band 11 Channel
Mode Subtest| 4132 4182 4233 9262 9400 9538

Rel99 R99 23.37 23.34 23.31 23.12 23.05 22.88
23.16 23.2 23.43 22.91 22.91 23

23.3 23.23 23.18 23.05 22.94 22.75
22.7 22.72 22.94 22.45 22.43 22.51
22.75 22.76 23 22.5 22.47 22.57
23.33 23.27 23.23 23.08 22.98 22.8
21.39 21.35 21.27 21.14 21.06 20.84
22.37 22.33 22.31 22.12 22.04 21.88
21.44 21.41 21.35 21.19 21.12 20.92
23.19 23.1 23.12 22.94 22.81 22.69

Rel6 HSDPA

Rel6 HSUPA

G IWINIFPIAAIW|IN|[F

1.4 Test Environment

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

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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1.5 Operation description

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. 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.

Value of Crest Factors are 4.1 for GPRS mode (multi-slot=2) and 1 for WCDMA were used
for SAR testing according to the nature of the EUT.

Finally, we will test it by dividing into 1 configuration:

Configuration 1: Laptop mode
(WWAN/main —to-user separation distance is 90 mm)
Bottom side of the Notebook is paralleled with flat phantom, open the
panel with 90 degrees, bottom side is contact with flat phantom.
(Appendix-Fig.3 & Fig.4 )

The highest stand alone SAR value for WLAN/BCM94313HMGB @ laptop mode is
0.304 W/Kg; The highest stand alone SAR value for WWAN/ F3307@ laptop mode is
0.155W/kg. The sum of individual SAR (0.304+0.155=0.459W/Kgq) is less than SAR
limit 1.6 W/kg, simultaneous SAR evaluation is not required.

1.6 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.

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).

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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= 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.

s s

i - T o ——

L oty g
wjiE

1t o el il

| | e i
| E

Fig.a The block diagram of SAR system

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.

« A probe alignment unit which improves the (absolute) accuracy of the probe
positioning.

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

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

warning lamps, etc.
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e The SAM twin phantom enabling testing left-hand and right-hand usage.

e The device holder for handheld mobile phones.

« Tissue simulating liquid mixed according to the given recipes.

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

1.7 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
MHZ Additional CF for other liquids and
frequencies upon request t

Frequency

10 MHz to > 3 GHz, Linearity: = 0.6 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 pW/g to > 100 mW/g
Linearity: £ 0.6 dB (noise: typically < 1 uW/qg)

Dimensions Overall length: 330 mm (Tip: 10 mm)

Tip diameter: 4 mm (Body: 10 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%.
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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.
Shell Thickness |2 = 0.2 mm

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

DEVICE HOLDER

Construction  |The device holder (Supporter) for
Notebook is made by POM
(polyoxymethylene resin) , which is
non-metal and non-conductive. The
height can be adjusted to fit varies
kind of notebooks.

Device Holder

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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1.8 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 850&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 (SAR values are normalized to 1W
forward power delivered to the dipole). 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 above 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.

A B _‘ D [

Fig.b The block diagram of system verification

A. Agilent Model 8648D Signal Generator

B. Mini circuits Model ZHL-42 Amplifier

C. Agilent Model U2001B Power Sensor

D. Agilent Model 778D Dual directional
coupling

E. Reference dipole antenna

Photograph of the dipole Antenna
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Validation | Frequency Targéi';)SAR Megzl;ared Measured
it iz (Pin=250mW) (1g) DEE
S 8(38502/';)2 253 mW/g | 2.57 mW/g | 2010-06-25
35)[\19(5)8:)/57 1szggd|\§|/)Hz 10.1 m W/g 10.4 m W/g | 2010-06-25

Table 1. Results of system validation

1.9 Tissue Simulant Fluid for the Frequency Band
The dielectric properties for this body-simulant fluid were measured by using the HP
Model 85070D Dielectric Probe (rates frequency band 200 MHz to 20 GHz) in conjunction
with HP 8753D Network Analyzer (30 KHz-6000 MHz) 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. (Fig .2)

Frequency|Tissue type| Measurement date/ Dielectric Parameters

(MHz) Limits p 0 (S/m) | Simulated Tissue
Temperature(® C)

80d Measured, 2010.06.25 54.4 1.02 21.7

835 Y |Recommended Limits | 51.49-56.91 |0.94-1.02 20-24

Measured, 2010.06.25 52.7 1.55 21.7

1900 Body —
Recommended Limits | 52.06-57.54 | 1.46-1.6 20-24

Table 2. Dielectric Parameters of Tissue Simulant Fluid

The composition of the body tissue simulating liquid is:

Ingredient 850MHz 1900MHz
(Body) (Body)
DGMBE X 300.67g
Water 631.68g | 716569
Salt 11.72 g 409
Preventol D-7 1.2g X
Cellulose X X
Sugar 600 g X
Total amount | 1L (1.0kg) | 1L (1.0kg)

Table 3. Recipes for tissue simulating liquid
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1.10 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)

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.
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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
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.

1.11 Test Standards and Limits

According to FCC 47CFR 82.1093(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.
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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 8 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)

2

3)

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.

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/Kkg, 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 .4)
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Uncontrolled Environment | Controlled Environment
Human Exposure General Population Occupational
Spati"’("B;?r%k SAR 1.60 m W/g 8.00 m W/g
Spat(i\","v'hAo}’eeg‘;‘g;) SAR 0.08 m W/g 0.40 m W/g
(Hai%?fé?eziitleS/CvFiist) 4.00m W/g ‘o L

Notes:

Table .4 RF exposure limits

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.
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2. Summary of Results
GPRS850, Multiclass 10
Configuration 1: Laptop mode
Frequency | Channel | MHz | Conducted Output | Measured(W/kg) | Amb. Liquid
Power (Average) 1g Temp[°C]|Temp[°C]
850MHz 251 848.8 32.3dBm 0.155 22.1 21.7
EGPRS850, Multiclass 10
Configuration 1: Laptop mode
Frequency | Channel | MHz | Conducted Output | Measured(W/kg) | Amb. Liquid
Power (Average) 1g Temp[°C]|{Temp[°C]
850MHz 128 824.2 27.8dBm 0.045 22.1 21.7
GPRS1900, Multiclass 10
Configuration 1: Laptop mode
Frequency | Channel | MHz | Conducted Output | Measured(W/kg) | Amb. Liquid
Power (Average) 1g Temp[°C]|Temp[°C]
1900MHz 512 |1850.2 29.5dBm 0.079 22.1 21.7
WCDMA B2
Configuration 1: Laptop mode
Frequency | Channel | MHz | Conducted Output | Measured(W/kg) | Amb. Liquid
Power (Average) 19 Temp[°C]|Temp[°C]
WCDMA B2 9262 [1852.4 23.12dBm 0.084 22.1 21.7
WCDMA B5
Configuration 1: Laptop mode
Frequency | Channel | MHz | Conducted Output | Measured(W/kg) | Amb. Liquid
Power (Average) 1g Temp[°C]|Temp[°C]
WCDMA B5 | 4132 826.4 23.37dBm 0.12 22.1 21.7
Note:

SAR measurement results with transmitter at maximum output power.
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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
Schmid & Partner 850 &1900 MHz | pg3gy 4d063 May.21.2010
Enai i AG System Validation
ngineering Dipole D1900V2 50027 Apr.28.2010
Schmid & Partner Data acquisition
o _ 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
Agilent 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 Communication Test ES515c GB44051912 | Nov.05 .2008
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4. Measurements

Date: 2010/6/25

BODY_CH128
DUT: HSTNN-EO4C;

Communication System: GSM 850; Frequency: 824.2 MHz;Duty Cycle: 1:4.1

Medium: Body 900 Medium parameters used (interpolated): f = 824.2 MHz; o = 0.989
mho/m; & = 54.2; p = 1000 kg/m®

Phantom section: Flat Section

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, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (81x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.169 mW/g

Body/Zoom Scan (7x7x7)/Cube 0O: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 8.04 V/m; Power Drift = -0.071 dB

Peak SAR (extrapolated) = 0.224 W/kg

SAR(1 g) = 0.155 mW/g; SAR(10 g) = 0.105 mW/g
Maximum value of SAR (measured) = 0.166 mW/g

db
]

-2.02

-4.04

-b.06

AR

e
e

SHERRRILED

R

o
-2.08 . i
& .
3
-10.1

0 dB = 0.166mW/g
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ol 1gfl0e Averazed SAR

1g/10g Averaged SAR
| -————| -

G SAR; Zoom Scan (TX7xT ) Value Along Z, X=0. Y=4 harkers
-4
-2
-3
—

0.003 0.010 0.015 0.020 0.025 0.030 0.035
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Date: 2010/6/25

BODY_CH128 repeated with EGPRS mode
DUT: HSTNN-EO4C;

Communication System: GSM 850; Frequency: 824.2 MHz;Duty Cycle: 1:4.1

Medium: Body 900 Medium parameters used (interpolated): f = 824.2 MHz; g = 0.989
mho/m; € = 54.2; p = 1000 kg/m®

Phantom section: Flat Section

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, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (81x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.050 mW/g

Body/Zoom Scan (7x7x7) /Cube 0O: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 4.21 V/m; Power Drift = 0.040 dB

Peak SAR (extrapolated) = 0.068 W/kg

SAR(1 g) = 0.046 mW/g; SAR(10 g) = 0.031 mW/g
Maximum value of SAR (measured) = 0.049 mW(/g

-20 \
-30
Z

-40 p
K.

0 dB = 0.049mW/g
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BODY_CH512
DUT: HSTNN-EO04C;

Communication System: GSM 1900; Frequency: 1850.2 MHz;Duty Cycle: 1:4.1
Medium: Body 1900 Medium parameters used (interpolated): f = 1850.2 MHz; 0 = 1.5
mho/m; € = 52.8; p = 1000 kg/m?

Phantom section: Flat Section

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, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (81x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.094 mW/g

Body/Zoom Scan (7x7x7) /Cube 0O: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 5.37 V/m; Power Drift = -0.179 dB

Peak SAR (extrapolated) = 0.123 W/kg

SAR(1 g) = 0.079 mW/g; SAR(10 g) = 0.047 mW/g
Maximum value of SAR (measured) = 0.089 mW/g

20 \ '

-40
K.

0 dB = 0.089mW/g
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Date: 2010/6/25
BODY_CH9262
DUT: HSTNN-EO04C;

Communication System: WCDMA B2; Frequency: 1852.4 MHz;Duty Cycle: 1:1

Medium: Body 1900 Medium parameters used: f = 1852.4 MHz; 0 = 1.5 mho/m; & = 52.7; p
= 1000 kg/m®

Phantom section: Flat Section

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, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (81x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.100 mW/g

Body/Zoom Scan (7x7x7) /Cube 0O: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 5.14 V/m; Power Drift = 0.193 dB

Peak SAR (extrapolated) = 0.135 W/kg

SAR(1 g) = 0.084 mW/g; SAR(10 g) = 0.049 mW/g
Maximum value of SAR (measured) = 0.093 mW(/g
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0 dB = 0.093mW/g
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Date: 2010/6/25

BODY_CH4132
DUT: HSTNN-EO4C;

Communication System: WCDMA B5; Frequency: 826.4 MHz;Duty Cycle: 1:1

Medium: Body 900 Medium parameters used (interpolated): f = 826.4 MHz; g = 0.991
mho/m; € = 54.1; p = 1000 kg/m®

Phantom section: Flat Section

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: DAE not calibrated

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (81x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.129 mW/g

Body/Zoom Scan (7x7x7) /Cube 0O: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 7.23 V/m; Power Drift = -0.183 dB

Peak SAR (extrapolated) = 0.172 W/kg

SAR(1 g) = 0.120 mW/g; SAR(10 g) = 0.082 mW/g
Maximum value of SAR (measured) = 0.128 mW(/g
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0 dB = 0.128mW/g
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5. SAR System Performance Verification
Date: 2010/6/25
DUT: Dipole 835 MHz;

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

Medium: BODY900 Medium parameters used: f = 835 MHz; 0 = 1.02 mho/m; €, =54.4; p =
1000 kg/m?

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(5.84, 5.84, 5.84); Calibrated: 2010/5/21

e Sensor-Surface: 3.4mm (Mechanical Surface Detection)

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

e Phantom: SAM1; Type: SAM;

e Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

d=15mm, Pin=250mW, dist=3.4mm : Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.85 mW/g

d=15mm, Pin=250mW, dist=3.4mm : Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 55.1 V/m; Power Drift = 0.00123 dB

Peak SAR (extrapolated) = 3.74 W/kg

SAR(1 g) = 2.57 mW/g; SAR(10 g) = 1.69 mW/g
Maximum value of SAR (measured) = 2.91 mW(/g
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Page

Date: 2010/6/25
DUT: Dipole 1900 MHz;

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

Medium: BODY1900 Medium parameters used: f = 1900 MHz; g = 1.55 mho/m; & = 52.7; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(4.45, 4.45, 4.45); Calibrated: 2010/5/21

e Sensor-Surface: 3.4mm (Mechanical Surface Detection)

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

e Phantom: SAM1; Type: SAM;

e Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

d=10mm, Pin=250mW, dist=3.4mm: Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 12.9 mW(/g

d=10mm, Pin=250mW, dist=3.4mm: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 95.6 V/m; Power Drift = -0.00587 dB

Peak SAR (extrapolated) = 17.8 W/kg

SAR(1 g) = 10.4 mW/g; SAR(10 g) = 5.56 mW/g
Maximum value of SAR (measured) = 12.4 mW/g

-14
K,

0 dB = 12.4mW/g
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& . g
Callbratlo" Lahoratﬂl’y of {\\‘.:\\x_///f‘/,; Schweizerischer Kalibrierdienst
Schmid & Partner iﬁ%ﬁfe Service suisse d'étalonnage

Engineering AG S Servizio svizzero di taratura

" . N : 5 i
Zeughausstrasse 43, 3004 Zurich, Switzerland '/,‘,/A\“,\‘ Swiss Calibration Service
gUAMmE

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Mulitilateral Agreement for the recognition of calibration certificates

client  SGS-TW (Auden) Certificate No: ES3-3172_May10

CALIBRATION CERTIFICATE

Object ES3DV3 - SN:3172

Calibration procedure(s) QA CAL-01.v6, QA CAL-14.v3, QA CAL-23.v3 and QA CAL-25.v2
Calibration procedure for dosimetric E-field probes

Calibration date: May 21 i 2010

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
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 E4419B GB41293874 1-Apr-10 (No. 217-011386) Apr-11

Power sensor E4412A MY41495277 1-Apr-10 (No. 217-01136) Apr-11

Power sensor E4412A MY41498087 1-Apr-10 (No. 217-01138) Apr-11

Reference 3 dB Attenuator SN: S5054 (3c) 30-Mar-10 (No. 217-01159) Mar-11

Reference 20 dB Attenuator SN: 55086 (20b) 30-Mar-10 (No. 217-01161) Mar-11

Reference 30 dB Attenuator SN: 85129 (30b) 30-Mar-10 (No. 217-01160) Mar-11

Reference Probe ES3DV2 SN: 3013 30-Dec-09 (No. ES3-3013_Dec09) Dec-10

DAE4 SN: 660 20-Apr-10 (No. DAE4-660_Apr10) Apr-11

Secondary Standards ID # Check Date (in house) Scheduled Check

RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Oct-09) In house check: Oct-11

Netwark Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-09) In house check: Oct10 ‘
Name Function Signature

Calibrated by: Katja Pokovic Technical Manager M Z
7/
Approved by Niels Kuster Quality Manager / \ _/ d /‘%‘j
/ ePrad
A —

Issued: May 22, 2010
This calibration certificate shall not be reproduced except in full without written approval of the laboratory

Certificate No: ES3-3172_May10 Page 1 of 11
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Report No. : EN
Page

Calibration Laboratory of

g  Schwolzerischer Haliriesdianst
Schmid & Partner Hurvica sisman b ilalcenags
Englneering AG KB i it e taceti
Zeughawsstrasse 43, 1004 Zurich, Switzorand 5 Swiss Catiration Servioe
Aroredited by Fe Sems Accreditsion Service (505 Acoredistion o SCS 108
Thio Bwiss Accredifatan Bervice & oni ol i slgnatiries i (b E4
Mulilsteral Agresment far the mccgniticn of calibration certilicates
Glossary:
T5L fissum simulating liquid
NORM:y x sengilivity in froe space
ConvF sengilivity in TSL | MORMx y, 2
P diode compressian poim
oF crest factor (1/duly_cyess) of the RF signal
A B C modulation dependant lineenzation paremeters
Polarizalion @ o redalion arourd probe axis
Palanzation &  rolalon Braund an axes hal (=i he plans normsal 16 probe aws (al measuremant cenber)

L, 8 =0 s normal to probea axis

Calibration is Performed According to the Following Standards:

a) IEEE 5id 1526-2003, "|EEE Recommendad Practice for Determining the Peak Spatial-Averaged Specic
Ansorplion Rabe (3AR) in the Human Head from Wiraless Communications Devices: Measuremani
Techniques”, Decamber 2003

by IEC 82208-1, *Procadure lo maasune the Specfic Absorption Rate (SAR) for haind-held devices used in closs
proximity 1o the ear (frequency range of 300 MHE 1o 3 GHzJ", February 2005

H-mﬂds Applied and Interpretation of Parameters:
NORM.y, & Assessad for E-fisld polanzation & = 0 [f < 00 MHz in TEM-cell; f = 1800 MHz: R22 wavegida)
NORMzy.z ane only intermediate valses, Lo, the uncartanties of NORMx. y = doas not effect tha E'-figld
uncisimindy inside TSL (s badow ConvF),

o NORATY p.xr = NORWMY, ¥, 7 * frequency_response (see Froquency Response Chart), Thes linearization s
emplomentad in DASY4 soflware versions later than 4.2 The unostainty of the frequency response s incheded
i the stated uncertainty of ComvF,

= DCPx .z DCP ae rumencal linearization parametars assassed basad on the dala of powar swaep with CW
signall (no uncerainty requinad), DCP does nod depand on fraquency nor media

= Axypr Bayz Coyz, VRwyz A B, Came numencal linearization parameders assessed based on the data of
power swaap for specific modulation signal. The parameaters do nat depend on frequency nor madia, VR is the
maximum calibradion range expressad in BMS voltage across the diode

= ConvF and Boundary Effect Paramefers: Assessad in flat phantom using E-Beld (or Temparature Transfer
Standard Tar [ < 800 MHz) and ingide waveguite wsing analylical leld distribuions based on power
measuremants for [ > B00 MHz. The same selups are used for assesament of the paramebers applied for
boundary compensalion (alpha, depth) of which lyphcsl uncerlainly velues are given. Thess paramaters ara
used In DASYA sollware |o imgrove probe sccuracy close 1o the boundary. The sensitivity in TSL cormespands
1o NORMx, .2 ™ CovreF whareby the uncertainty comesponds to that given for ConwvF. & frequency depandend
ConwF is used in DASY version 4.4 and higher which sllows exlending the valdity from + 50 MHz to £ 100
MHz.

s Sphencal isofopy (30 deviatiaon from isolrmgy): o a feld of low gradients realized using a flat phenom
expased by & palch an e

s Sgnsor Ofsel The sensor offsel cormesponds to the offsel al wrtual mesasuremeant canter from the probs tip
{on probe axis), Mo lokrance mequired
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E53DV3 5M:3172 May 21, 2010

Probe ES3DV3

SN:3172

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

Calibrated for DASY/EASY Systems

{Mabe: non-compabible with DASY2 system/]

Carlifcale Mo ES3-3177_Mayin Page 3.of 11
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DASY/EASY - Parameters of Probe: ES3DV3 SN:3172

Basic Calibration Parameters

Sensor X | Sensor ¥ | Sermor Z |Unc (k=2)
Mo (uindimy st 137 | 119 | om7 |et04%
DEP {mvy 938 825 832
Modulation Calibration Parameters
LI Et:nmml.mu::mm Sysiem Mame PAR i B c VR Limsc"
| 4B dBuV mV (=2}
00O !-[:'l.l'l.' nan X 000 Q.00 1.00| 3000 & 1.5%
.00/ 0.00 1.00[ 3000
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The reparted uncertainty of measurement 5 stated &s the standard uncartainty of measurement multipfied
by the coverage factor k=2, which for 8 normal distnbution corresponds to a coverage prababilily of
approximately 5%,

The prcermriies of Mormk Y F do nid dfec e B'-fls usceiarty e TEL |eia Pages & and 8)
¥ P e ) B a0 PR TR LR LER Y FrO T
Uinooriinty i geienTens oeng e manrmm from e =g R i SRinbukon Bnd s gxprassed kor the souane of he feld vaus

Coiificals Mo E33-3172_Mayi0 Fage 4 of 11

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'**ﬁéﬁ%f}i@%ﬁﬁﬂ?xgl'fﬁfﬁﬁﬁ% ’ [Fdﬁﬂjl'*ﬁsfﬁlh@ I'ﬂ'?ﬁ'%—* ° iﬁéfﬁfﬁi = ﬁl?iﬁ'l?ﬁ' > Tﬁ'ﬁﬂ[ﬁ?ﬁ%‘l °
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.

SGS Taiwan Ltd. | No.134, Wu Kung Road, Wuku Industrial Zone, Taipei County, Taiwan / > 4 §47 %1 # % 7 1§ 134 5%

cARBRPELFF AT 1(886-2) 2299-3279 f(886-2) 2298-0488 WWW.tw.sgs.com

[ Member of SGS Group



ES30V3 SN:3172

Report No. : EN/2010/60006
Page

DASY/EASY - Parameters of Probe: ES3DV3 SN:3172

Calibration Parameoter Dotermined in Head Tissue Simulating Media
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f [MHz] Validity [MHl"  Pormittoviny Conduclivity ConsF X ConvEY  ConwF I Alpha  Dapih Une (k=23
B3k + 80 1z 100 4151 5% 0.890 1 5% 5.85 5.85 585 0.76 114 £ 11.00%
800 & 50 1% 100 4152 6% 0.97 4+ 5% BETS 575 7B 0BT 108 £11.0%
1750 +50 /2 100 401 2 5% 1.37r+5% 504 5.04 5.04 0.31 1.82 +£11.0%
1800 + 501+ 100 400 + &% 140+ 6% 4 Bl 4 87 4 88 050 146 +11.0%
2000 +150 12 100 400 2 5% 140+ 6% 473 473 473 0.49 144 & 11.0%
2450 +:50 /=100 382 1 5% 1,80+ 5% 4.32 432 432 D42 17D £11.0%
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DASY/EASY - Parameters of Probe: ES3DV3 SN:3172

Callbration Parameter Determined in Body Tissue Simulating Media

1 Mk} Vasdity [MHz]” Pormittivity  Conductivity ComwF X ConvFY  ConvF 2 Alpha Depih Une (k=2
835 + 5O/ £ 100 BS2 2 B% 08T 1 5% 5.84 5.4 5.84 0.81 118 +110%
e + 50/ + 100 55.0 = 5% 1.05 4 5% 576 575 5756 0T 124 = 11.0%
1760 + 80/ + 100 B34 £ 5% 149 2 5% 1563 483 4 B3 0.2 175 +11.0%
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2000 & 50/ + 100 533 +5% 1.52 = 5% 447 4 .47 447 0.32 244 +11.0%
L4500 =50 £ 100 52.7 £ 5% 1.85 8 5% 411 411 411 oaz 117 £ 11.0%
2800 = B0/ £ 100 B2.5 & 5% 216 5% 398 388 38 036 1.08 £ 11.0%
Z500 =501 + 100 5.3+ 5% 331 = 6% 328 aza 3 1.00 128 =131%
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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)
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Receiving Pattern (¢), 3 = 0°
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Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=2}
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Dynamic Range f(SAR,,.,q4)
{(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: + 0.6% (k=2)
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Conversion Factor Assessment
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Uncertainty of Spherical Isotropy Assessment: ® 2.6% (k=2)
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Other Probe Parameters

Senaor Arangenmsnl Tridriguilar
Connactor Angle {°) Mol a.[..u.pl.l:'.,.a.u.hh.e
Mechanical Surfacs Delection Mode anahlad)
Dplicat Surface Detaction Mode disablad]
Probe Overall Lengin 337 mm)|
Probe Body Diamsdor 10 mm
Tip Lengih 10 mirm
Tip Diameter 4.0 mm
Probia Tip to Sansor X Calibrabion Painl 2 mm
Probe Tig o Sensor Y Calibration Paiil 2 mm
Probe Tip to Sensor £ Calibration Point 2 mm
Recommandad Maasuramaend Distance from Surface 3mm
Cerifcate Mo ES3-3172_ May10 Fage 11 ol 11
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7. Uncertainty Analysis

DASY S Uncertainty Budget
According to IEEE 1528 [1]

Uneertainty | Prob. | Diav. | (o) | (o) | Std. Unec. | Std. Une. | (2y)
Error Description value [hst. lg 10z | ilg) (10g) Uaps
MMeasurement System
Probe Calibration +507 M 1 1 1 +5.0% +5.0% o0
Axal Tsotropy +4.7T%H R va | 07 0.7 +1.0% +1.0% o0
Hemnispherical Iactrapy +0.6% R va |07 [oF [ +30% +3.0% o0
Boundary Effects +1.0% R va |1 1 +0.6% +0.6% o0
Linearity +4.7%H R va |1 1 +2.7% +2.7T% o0
Swvstem Detection Limits +1.0% R va |1 1 065 +0.6% o
Readout Electronics +0.27 N 1 1 1 +0.3% +0.27 o0
Reaponze Time +08% R va |1 1 +0.5% +0.5% o0
Integration Time +26% R V3 1 1 +1.5% +1.5% o0
RF Ambient Moise +3.0% R va [ 1 1 +1.7% +1.7T% oo
RF Ambient Reflecticns +3.0% R W3 1 1 +1.7% +1.7% 20
Probe Positicner +0.4% R va |1 1 +02% +0.2% o0
Probe Positicning +2.0% R va |1 1 +1.7% +1.T%H o
Max. SAR Ewval. +1.0% R v'3 1 1 +0.6% +0.6% o
Test Sample Related
Device Positioning +207% M 1 1 1 +20°%, +2.0% 145
Dievice Halder 1367 N 1 1 1 +36% +3.6% 3
Power Diift +5.0 R V3 |1 1 +2.0% +2.0% o0
Phantom and Setup
Phantom Uncertainty +4.0% R Va3 1 1 +2.3% +2.3% o0
Liquid Conductivity (target] | £5.0% R v 064 | 043 | £1.85% +1.2% oo
Liquid Conductivity (meas.] | +25% 0] 1 064 | 043 [ £1.6% +1.1% o0
Liquid Permittivity {target] | £50% R Wa | 06 | 049 | £1.7% +1.4% >0
Liqud Permittivity {meas.) +25% N 1 (.6 0,49 | £1.5% +1.2% ate)
Combined Std. Uncertainty +10.9% +10.7% | 387
Expanded STD Uncertainty +21.9% [ £21.4%

Takle 19.6: Worst-Case uncertainty budgst for DASYE assessed according to IEEE 1528 [1] . The
budget 1= valid for the frequency rangs 300 MHz - 2 GHz and represents a worst-case analvsis. For
specific tests and configurations, the uncertainty could be considerable smaller.
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8. Phantom Description

Serenid & Perinar Enginearing A% LE a a8 E

Teughausstraase 43, BI04 Zurch, Switederd
Phono +41 1 2459700, Fax +41 | 2859778
. CONTI. TG Ay SPaEg. oo

Certificate of Conformity / First Article Inspoection

| Iberm SAM Twin Ph.unln_rp il

[ Type Mo QD000 P40 C

| Saried Mo TP=1150 and highsr

Manufacturar SPEAG

Zeighaussirasss 43
CH-B004 Zimich
Switzaand

Tests

Tha garies production process ueed alkinwe ke Bnitaban o sl of firsl artickes,

Complete tests were made on the pre-series Type No. Q0 000 P40 AA, Serisl No. TP-1001 and on the
sefies first aricle Type Mo, 00 000 P40 BA, Sonial No. TP-1006. Certain parameters have bean relesied
using further series dems (callad samplas) or are wesied at sach sam.

Tesl Rirquiremant Details Units
Dimensians Compliant with The gaomatry IT15 CAD Flla (7} First arficie,
aceerding bo the CAD moded Sampies
Matesial thickness | Compliant with the requirements 2mm +/- 0.2mm in Aat First articia,
of shell acoording to the standards and specific areas of Samples,
head sscthon TP-1314 ff,
Mat=rial thickness | Compliant wath the requrements Bmm +i-0.2mm at ERP | First articls,
at ERP acoording bo the siandards A1 Aems
| Matznal Digleciric paramelsrs for required 300 MHz — & GHz: Matarial
paramelens frequencies Relative permittivity = 5, | samplas
Lozs tangent = 0,05
| Materal resistedy | Tha matarial nas besn tesied 1o be EEMEE based Fro-sanas,
compatible with the Bquids defined in | simulaiing liguids First articia,
ihe standards if handled and cleaned Madertal
according to the instructans. samples
Obserye fechnigal Note for material
patibdity,
Sapging Compliant with the requirements < 1% typicad < 0.8% if Protatypes,
acoording to tha standards. filled wekn 158mim of Sampile
Sagging of the flat section when filad | HELS0O and without tasting
with tissuae simutating liquid | DUT bedow
Stamdards

[1] CEMWELEC EN 50361

[2] |EEE S&d 1528-2003

[3] IEC 52209 Pan |

[4] FCC OET Builetn 85, Supplemant C, Editon 01-01

%) The TS CAD file is derived from [2] and iz aleo within the ioéerance reguireme itz of the shapes of
thia piher documents,

Confarmity
Based an the sampia tests above, we carlify 1hat this [tem i in compliance with the uncenaingy
requirements of SAR measurements epacified in standards [1] b [4].

Date 07.07.2008 i p o & o

nr Engineapag &G Bl
1 (i
A T miﬂl
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9.System Validation from Original equipment supplier

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

3 Schweizerischer Kalibrierdienst
Service suisse d'étalonnage

c Servizio 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

Client SGS-TW (Auden) Certificate No: D835V2-4d063_May10

[CALIBRATION CERTIFICATE

Object D835V2 - SN: 4d063

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

Calibration date: May 21 - 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 cerfificate

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 08-Oct-09 (No. 217-01086) Oct-10
Power sensor HP 8481A US37292783 06-Oct-09 (No. 217-01086) QOct-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 30-Apr-10 (No. ES3-3205_Apr10) Apr-11
DAE4 SN: 601 02-Mar-10 (No. DAE4-601_Mar10) Mar-11
Secondary Standards ID# Check Date (in house) ) Scheduled Check
VPower sensor HP 8481A MY41092317 18-0ct-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: Jeton Kastrati Laboratory Technician 7
| < —— e o

Approved by: Katja Pokovic Technical Manager %g /

Issued: May 26, 2010 ‘

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

Certificate No: D835V2-4d063_May10 Page 10f9
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Calibration Laboratory of
Schmid & Partner

Enginearing AG
Zaughavissirasss 43, B004 Zurich, Switseriand

Schweirsrizcher Malibaerd lenst
Service sulsss d'étalonnage
Servizio svizoero di taraturn
Sisias Calilsratlon Sarvics

Mrecrediieg by lhe Swiss Soccreckiaiion Servoe (SAS) Accreditaion No: SCS 108
The Swina Accreditaiion Service is one of the signalones (o the EA
Bulrilataral Agreament for the mcognition of calibraton cedificales

Glossary:

TSL lissue simulating liguid

ConvF sensitivity in TSL / NORM x,y.z
MUA not applicable or not measurad

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 Devices: Measurement Techniques®, December 2003
IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-heid
devicas used in closa proximity 1o the ear (frequency range of 300 MHz o 3 GHz)",
February 2005
c) Federal Communications Commission Office of Engineering & Technology (FCC QET),

‘Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofregquency

Electromagnetic Fields, Additional Information for Evaluating Compliance of Mobile and

FPortable Devices with FCC Limits for Human Exposure to Radiofrequency Emissians”,

Supplemant C (Edition 01-01) to Bulletin 65

b

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:
+ Measurement Conditions. Further details are avaitable from the YWalidation Report at the end
of the cerificate. All figures stated in the cedificale are valid at the frequency indicatad.

=  Anfenna Parameters with TSL: The dipole s mounted with the spacer to position its feed
point axactly balow the centar marking of the flat phantom section, with the arms oriented
parallel to the body axis.

« Foad Point impedance and Refurn Loss: These parameters are measured with the dipale
positioned under the liquid filed phantom. The impedance stated is transformed from the
meaasurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncardainty required.

« Electrical Delay: One-way delay batwean the SMA connector and the antenna feed paint
Mo uncertainty required.

« S5AR measured: SAR measured at the stated antenna input pawer

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

«  SAR for nominal TSL parameters: The measured TSL parameters are used to caloulate the
naminal SAR result.

Carfificatn No: DAISV2-4<083 May 10 Paga 2 af 8
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Measurement Conditions

DASY systemn configuration, as far as nod given on page 1.
DASY Version R “.I:;.E,‘r'ﬂ WA.2
Exstrapolation Advanced Extrapalation
Fhantom Modutar Flial Phanlom 4.9 1
Distance Dipole Center - TSL — . _15 Jnm o with Spacar
o Scan Ru:nlu-lél-c;n de, dy, dz = 5 mm a
-Fr_u;;:-y- T - B35 I;uIHr-: 1 MHz I
Head TSL parameters
The following paramabers and caloulalions were appliad, . ;
Temperaturs Permittivity | Conductivity
-h-l;ninul I'l'-mld TSL p:mmm;;r:- | "2-5 .I:I C | 41,5 | 0.90 rhadm
.Muu:urﬂd Head TSL paramaters | IZE‘.I:I . l.":.?;l C | 41728% .| .81 mhoim & ﬁ-"-\..
Head TSL temperature during test (226203 "C |
SAR result with Head TSL
SAR averaged over | cm” {1 g} of Head TSL Condifion
SAR meaasudred | 250 mWW inpul power 242mW i g
SAR nonmsheed | nonmelized b 1V GEamWig
SAR lor normanal Head TSL pararmelers | nomasized o 1w D62 mW /g £ 17.0 % (=2}
SAR avaraged avar 10 cm’ (10 g) of Head TEL | congifion
5AR maasured 250 mW input power -i 5.6'-.nw ‘g
SaR normahzed normalized o W B33 mW -g_
54R for nominal Head TSL paramaiers normalized ho 1_'|."|'_ Ei;-mw .l-g .:t. 155 “ﬁ-. [ltl:l.'h ]
Cartificate No; DE35WE-40063_May10 Page 3 of @
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Body TSL parameters

Thi feliowing paramabers and calculabons were applied

Temperature Parmittivity Conductivity
Mominal Body TSL parameters 20C EH. 2 &.87 mhoim
Measurad Body TSL parametarns (220 % 0.2)"C 42+ 6% 0.8 mhaim 26 %
Body TSL temperature during test [(Z20£02)°C A SR
SAR result with Body TSL
SAR sversged over 1 em’ {1 g} of Body TSL Candition
SAR measuned 250 mA® mput power 253mW (g
SAR mormalized normalized ko TW 10.1 mW g
SAHR for nominal Body TSL paramelers narmalizod ko W 10,0 mW [ g £ 17.0 % (kw2
| SAR averaged over 10 cm® (10 g of Body TSL candillan
I
SAR measurad 250 miV inpul powear 188 mW ig
S5AR normalized normalized to W BE4mMW ig
| SAR for nominal Body TSL paremeters normalized o 1w B.59 mW g £ 18.5 % (k=2}
Cerificate No: DEISWZ-4d063 Meay 10 Page d ol 8
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Appendix

Antenna Parameters with Head TSL

Irmpadance, Iranskxrmed 1o leed painl 52681} -0.6 ]

Ruaburm Loss ] N.7da8

Antenna Parameters with Body TSL

Impadanca, iransformead 1o fead paint 47 9{)-28
Ratum Loss -Z89dB

General Antenna Parameters and Design

Electrical Dalay {ona directon) 1.382 ns

Alter long lenm use wilh 100W rataled power, only 8 glight waming of the dpola near the feedpoint can s massured

The dipoée is mede of siandard semirigd coaxial cabla, The cantor conducior of the feedng Bee is direclly cannecled o the
sacand arm of tha dipala. The antenna is therdore shor-circuited Tor DC-signais.

No axcessve foron must be appled fo the dipale arms, because they might bend or the sceldered conneclions naar tha
foadpoint may be denaged

Additional EUT Data

Manufachured by SPEAG
Manufaciured an Mowambar 27, 2006
Cerificatas No: DEASWE-40063_May10 Page 5ol B
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DASYS5 Validation Report for Head TSL

Date/Time: 21.05.2010 11:22:13
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d063

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

Medium: HSL900

Medium parameters used: f= 835 MHz; ¢ = 0.91 mho/m; & = 41.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS5 Configuration:
s Probe: ES3DV3 - SN3205; ConvF(6.03, 6.03, 6.03); Calibrated: 30.04.2010
®  Sensor-Surface: 3mm (Mechanical Surface Detection)
*  Electronics: DAE4 Sn601; Calibrated: 02.03.2010
e Phantom: Flat Phantom 4.9L; Type: QDOO0P49A A Serial: 1001

e Measurement SW: DASYS, V5.2 Build 162: SEMCAD X Version 14.0 Build 61

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 57.5 V/m; Power Drift = 0.00219 dB

Peak SAR (extrapolated) = 3.61 W/kg

SAR(1 g) = 2.42 mW/g; SAR(10 g) = 1.58 mW/g

Maximum value of SAR (measured) = 2.83 mW/g

dB
o

-12

-15

0dB=2.83mW/g

Certificate No: D835V2-4d063_May10 Page 6 of 9
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Impedance Measurement Plot for Head TSL

T T 1
T 11 iU 1 ! ’ |
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DASYS5 Validation Report for Body

Date/Time: 20.05.2010 10:45:06
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d063

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

Medium: MSL900

Medium parameters used: = 835 MHz; ¢ = 0.98 mho/m; & = 54.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS5 Configuration:
®  Probe: ES3DV3 - SN3205; ConvF(5.86, 5.86, 5.86): Calibrated: 30.04.2010
®  Sensor-Surface: 3mm (Mechanical Surface Detection)
®  Electronics: DAE4 Sn601; Calibrated: 02.03.2010
*  Phantom: Flat Phantom 4.9L: Type: QDO00P49AA; Serial: 1001

*  Measurement SW: DASYS, V5.2 Build 162: SEMCAD X Version 14.0 Build 61

Pin250 mW/d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 56.5 V/m; Power Drift = 0.013 dB

Peak SAR (extrapolated) = 3.71 W/kg

SAR(1 g) = 2.53 mW/g; SAR(10 g) = 1.66 mW/g

Maximum value of SAR (measured) = 2.94 mW/g

dB8
o

12

0dB = 2.94mW/g

Certificate No: D835V2-4d063_May10 Page 8 of 9
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CALIBRATION CERTIFICATE

Certificate No: D1900V2-5d027 Apri10

Object 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 1D # 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. 217-01086) 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-Oct-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 4 "
Approved by: Katja Pokovic Technical Manager

A 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.
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Measurement Conditions
DASY system configuration, as far as not g

iven on page 1.
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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 22.0°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

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 396mW/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 207 mW /g

SAR for nominal Head TSL parameters

normalized to 1W

20.7 mW /g = 16.5 % (k=2)
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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 (22.0x0.2)°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 404 mW /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

SAR for nominal Body TSL parameters normalized to 1W 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 468Q +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: f = 1900 MHz; 6 = 1.41 mho/m; g, = 40.6: p = 1000 kg/m®
Phantom section: Flat Section

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

DASYS5 Configuration:
« 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
« 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 = 12.4mW/g
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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

Certificate No: D1900V2-5d027_Apri10 Page 8 of 9

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.
FRZEpSE R - l%ﬁa’é‘if'r' [EEpitizing th‘J?l ’ [ﬁlﬁl“ﬁpﬁﬁl‘é Fﬂ?’f%:\ o i#}’fﬁﬁ; 2 ’FIJ?}E'I?FI‘ ’ TFI‘?EFE)’F?J%‘J 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.

SGS Taiwan Ltd. | No.134, Wu Kung Road, Wuku Industrial Zone, Taipei County, Taiwan/ > #“ 847 %1 # % 7 1 §% 134 55

cARBRPELFF AT 1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.sgs.com

[ Member of SGS Group



Report No. : EN/2010/60006
Page : 58 of 64

Impedance Measurement Plot for Body TSL
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End of 1° part of report

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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