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SAR TEST REPORT

The following samples were submitted and identified on behalf of the client as:

Equipment Under Test Nordic ID Medea

Marketing Name Nordic ID Medea

Brand Name Nordic ID Medea

Model No. 815-1A

Company Name Nordic ID Oy

Company Address Myllyojankatu 2A, 24100 Salo, Finland
Standards IEEE /ANSI C95.1, C95.3, IEEE 1528,

KDB447498D01v05r02,KDB248227D01v02r01,
KDB865664D01v01r04,KDB865664D02v01r01.

FCCID SCCNURO05WL2

Date of Receipt May. 26, 2015

Date of Test(s) Oct. 06, 2015 ~ Oct. 08, 2015
Date of Issue Jun. 29, 2016

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

Signed on behalf of SGS

Sr. Engineer Sr. Engineer

/ Tobin e
Mason Wu ° U LA (M} W\A John Yeh : ) A\
Date: Jun. 29, 2016 Date: Jun. 29, 2016
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Version

Report Number Revision Description Issue Date
ES/2015/50006 00 Initial Version 2015/10/16
ES/2015/50006 01 1° modification 2015/10/22
ES/2015/50006 02 2" modification 2016/06/29

This test report contains a reference to the previous version test report that it
replaces.

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.
AR L'*%’;ﬁ»%’:ﬂv‘»’f%?ﬂiﬁﬂﬁ;’/ﬁ%mpﬁﬁj ’ IﬁJH«*jL'*ﬁaWérPﬁl‘F@OR o ﬁﬂﬁfﬁﬁ 2 ﬁJ%}F'[frﬁ‘ > T\F‘ﬁ([’m@u °
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, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* # 7 % % #74* 2 £ Fl % 7 1§ 134 5%
cBERAERFF AP | 1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



1

w

4
5
6
va
8
9.
1

Report No. : ES/2015/50006
Page: 3 of 90

Contents

General INfOrmMatioN ... e e 4

1.1 Testing Laboratory ......... e e et 4
1.2 Details of APPlCANT ......eeeieeeeeee e 4
1.3 Description of EUT ..o 5

1.4 TeSt ENVIFONMENT .....ovniiiee et e eaas 9
1.5 Operation DeSCHPON .....cuiiee i 9
1.6 PoSItioning ProCedure ... 13
1.7 Evaluation ProCEAUIES .........ccoieuiieeiee et 14
1.8 Probe Calibration Procedures .............uuueeeiiiiiiiiiiiiiiiceee e 16

1.9 The SAR Measurement SYStem .......ccceeeeiiiiiiiiiiiiiieeee e 19
1.10 System COMPONENES .....coviiiiiiiiiiiiiiiiiieeeeee e e 21
1.11 SAR System Verification ... 23
1.12 Tissue Simulant Fluid for the Frequency Band............ccccccoevveeeennn. 25
1.13 Test Standards and Limits.........ccuuvieiiiiiiiii e 26

- Summary Of RESUIS ... e 28

. Simultaneous Transmission ANalySiS.........coooviiiiiiii 30
3.1 Estimated SAR calculation ... 31
3.2 Simultaneous Transmission analysiS.........cccccvvevveiiiiiiieiieeeeeeeeeeeee, 32

ANSTrUMENTS LISt e 34

M EASUIEMENTS ... e e e e e 35

. System Verification ... 38

DAE & Probe Calibration CertifiCate ......coouueeeeeee e aaens 41

Uncertainty BUAQet ... ..o 57

Phantom DesCription ........ooooiiiiii i 59

0. System Validation from Original Equipment Supplier .............cevvvvevvvnnnnene. 60

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.
AR L'*%’;ﬁi’:ﬂ%’ @?ﬁﬁu%‘?;’/ﬁwmﬁl > [fil Hﬁ f'ﬁ’ﬁ ML'IVF 90~ - Tﬂf“% T ’ PR #J([ Pyt -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, avallable 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, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* # 7 % % #74* 2 £ Fl % 7 1§ 134 5%

cBERAERFF AP | 1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com

Member of SGS Group



Report No. : ES/2015/50006
Page: 4 of 90

1. General Information

1.1 Testing Laboratory

SGS Taiwan Ltd. Electronics & Communication Laboratory
No.134, Wu Kung Road, New Taipei Industrial Park

Wuku District, New Taipei City, Taiwan

Tel +886-2-2299-3279

Fax +886-2-2298-0488

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

1.2 Details of Applicant

Company Name Nordic ID Oy
Company Address Myllyojankatu 2A, 24100 Salo, Finland
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1.3 Description of EUT

EUT Name Nordic ID Medea
Marketing Name Nordic ID Medea
Brand Name Nordic ID Medea
Model No 815-1A

This host product 815-1A includes FCC certified RFID module
NUR-05WL2 with FCC ID SCCNUR05WL2 (main module) and
WLAN/BT module SDC-SSD40NBT with FCC ID

TWG-SDCSSD40NBT.

WLAN_2.4GHz: 1.5, 5GHz: 6.3 (Unit: dBi)
BT 2.4GHz: 1.5

RFID: 2.1

[XIWLANS02.11 b/g/n (20M) XBluetooth  [XJRFID
[XIWLANS02.11 a 5.2G

FCC ID

Antenna Designation
(Maximum Gain)

Mode of Operation

WLAN 802.11 a/b/g/n(20M) 1
WLAN802.11 a 5.2G 1
G T Bluetooth 1
RFID 1
WLAN 802.11 b/g/n(20M) 2412 — 2462
TX Frequency Range [WLAN802.11 a 5.2G 5180 — 5240
(MHz) Bluetooth 2402 - 2480
RFID 902.75 — 927.25
WLAN 802.11 b/g/n(20M) 1 — 11
Channel Number WLANB802.11 a 5.2G 36 — 48
(ARFCN) Bluetooth 0 — 78
RFID Low — High
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Max. SAR (1 g) (Unit: W/Kg)

Band Measured Reported Position / Channel

DFront [ ITop
WLAN802.11 b 0.044 0.048 |IRight [Left

6 Channel
[ IFront X Top(slant)

WLANS02.11 a 5.2G 0.251 0.287 |[IRight [Left
48 Channel

Max. SAR (10 g) (Unit: W/Kg)

Band Measured Reported Position / Channel

X]Outer surface
RFID 1.06 1.657  |[JInner surface
__middle _Channel
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WLANB802.11 a/b/g/n (20M) conducted power table:

WLAN802.11 b Average
Data

1

2412 15.0 14.54
2437 15.0 14.66
11 2462 15.0 14.81

Target

CH |Frequency (MHz)

D|—

WLAN802.11 g Average
Data
CH |Frequency (MHz) EngE 5
1 2412 13.0 12.28
6 2437 13.0 12.48
11 2462 13.0 12.47

WLAN802.11 n (20M) Average
Data

HTO

2412 13.0 12.71
2437 13.0 12.91
11 2462 13.0 12.92

CH |Frequency (MHz) ialfege

D|—

802.11a Average
5.2G Power
Target| Data

6
36 5180 16.0 14.51

CH |Frequency (MHz)

40 5200 16.0 14.82
44 5220 16.0 15.15
48 5240 16.0 15.42
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#. Bluetooth power table:

Max. Rated Avg. Average Power (dBm)
Frequency

(MHz) Power + Max. M oM M

Tolerance (dbm)

2402 2.7 1.34 1.47 1.46

2441 2.7 2.04 2.16 2.14

2480 2.7 2.53 2.63 2.64

#. RFID power table:

Max. Rated Avg.

Power + Max. Average Power (dBm)
Tolerance (dbm)
902.75 28 26.11
915.25 28 26.06
927.25 28 26.01

Frequency
(MHz)
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1.4 Test Environment

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

1.5 Operation Description
Use chipset specific software to control the EUT, and makes it transmit in maximum
power. 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. SAR test
configurations have been confirmed by FCC via KDB inquiry (tracking number
162598).

WLAN

Configuration: front/back/top/top(slant)/right/right(slant)/left/left(slant) sides with
test distance 5mm. (body exposure for 1-g SAR < 1.6)

RFID

Configuration: outer surface 1 / outer surface 2 / inner surface 1 / inner surface 2

with test distance Omm. (extremity exposure for 10-g SAR < 4)
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“Bottom
Front and side view of EUT

Note:
802.11b DSSS SAR Test Requirements:

1. SAR is measured for 2.4 GHz 802.11b DSSS mode using the highest measured
maximum output power channel, when the reported SAR of the highest measured
maximum output power channel for the exposure configuration is < 0.8 W/kg, no further
SAR testing is required for 802.11b DSSS in that exposure configuration.

2. When the reported SAR is > 0.8 W/kg, SAR is required for that exposure configuration
using the next highest measured output power channel. When any reported SAR is > 1.2
W/kg, SAR is required for the third channel; i.e., all channels require testing.

802.11g/n OFDM SAR Test Exclusion Requirements:

3. SAR s not required for 802.11g/n since the highest reported SAR for DSSS is adjusted
by the ratio of OFDM to DSSS specified maximum output power and the adjusted SAR is

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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< 1.2 W/kg.
Initial Test Configuration:

4. Aninitial test configuration is determined for OFDM transmission modes according to the
channel bandwidth, modulation and data rate combination(s) with the highest maximum
output power specified for production units in each standalone and aggregated frequency
band.

5. SAR is measured using the highest measured maximum output power channel. When
the reported SAR of the initial test configuration is > 0.8 W/kg, SAR measurement is
required for the subsequent next highest measured output power channel(s) in the initial
test configuration until the reported SAR is < 1.2 W/kg or all required channels are tested.

6. BT and WLAN use the different antenna path and Bluetooth may transmit simultaneously
with WLAN.

7. Based on KDB447498D01,

(1) SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation distances< 50
mm are determined by:

lao. ture up power{mW) —
Min. test separation distanee(mm) x JH(GHz) = §

When the minimum test separation distance is < 5mm, 5mm is applied to determine
SAR test exclusion.

(2) For test separation distances > 50 mm, and the frequency at 100 MHz to 1500MHz,
the SAR test exclusion threshold is determined according to the following, and as

illustrated in Appendix B of KDB447498 DO1. )
[(Threshold at 50mm in step1) + (test separation distance-50mm)x(%)](mW),

(3) For test separation distances > 50 mm, and the frequency at >1500MHz to 6GHz, the
SAR test exclusion threshold is determined according to the following, and as
illustrated in Appendix B of KDB447498 DO1.

[(Threshold at 50mm in step1) + (test separation distance-50mm)x10](mW),
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all surfaces

Maximum Maximum min. test .
Mode ; . Require
power(dBm) power(mW) |separation| Exclusion SAR

distance | threshold ,
testing?

(mm)
BT 2.7 1.862 5 0.586 NO

8. According to KDB447498 D01, testing of other required channels is not required when
the reported 1-g SAR for the highest output channel is < 0.8 W/kg, when the transmission
band is < 100 MHz.

9. According to KDB865664 D01, SAR measurement variability must be assessed for each
frequency band. When the original highest measured SAR is = 0.8 W/kg, repeated that
measurement once. Perform a second repeated measurement only if the ratio of largest
to smallest SAR for the original and first repeated measurements is > 1.20 or when the
original or repeated measurement is = 1.45 W/kg (~ 10% from the 1-g SAR limit)
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Phone position 1, “cheek” or “touch” position. The reference points for the right ear (RE),
left ear (LE) and mouth (M), which define the reference plane for phone positioning.

1.6 Positioning Procedure

Phone position 2, “tilted position.” The reference points for the right ear (RE), left ear
(LE) and mouth (M), which define the reference plane for phone positioning.

Cheek/Touch Position:

The handset was brought toward the mouth of the head phantom by pivoting against
the ear reference point until any point of the mouthpiece or keypad touched the
phantom.

Ear/Tilt Position:

With the phone aligned in the Cheek/Touch position, the handset was tilted away from
the mouth with respect to the test device reference point by 15 degrees.
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1.7 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 5Smm.

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
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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.
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1.8 Probe Calibration Procedures

For the calibration of E-field probes in lossy liquids, an electric field with an accurately known
field strength must be produced within the measured liquid. For standardization purposes it
would be desirable if all measurements which are necessary to assess the correct field
strength would be traceable to standardized measurement procedures. In the following two
different calibration techniques are summarized:

1.8.1 Transfer Calibration with Temperature Probes

In lossy liquids the specific absorption rate (SAR) is related both to the electric field ( £) and
the temperature gradient (67 /6t ) in the liquid.

or
ot
Whereby o is the conductivity, p the density and c the heat capacity of the liquid.

sAR= g =c
o,

Hence, the electric field in lossy liquid can be measured indirectly by measuring the
temperature gradient in the liquid. Non-disturbing temperature probes (optical probes or
thermistor probes with resistive lines) with high spatial resolution (<1-2 mm) and fast
reaction time (<1 s) are available and can be easily calibrated with high precision [1]. The
setup and the exciting source have no influence on the calibration; only the relative
positioning uncertainties of the standard temperature probe and the E-field probe to be
calibrated must be considered. However, several problems limit the available accuracy of
probe calibrations with temperature probes:

® The temperature gradient is not directly measurable but must be evaluated from

temperature measurements at different time steps. Special precaution is necessary
to avoid measurement errors caused by temperature gradients due to energy
equalizing effects or convection currents in the liquid. Such effects cannot be
completely avoided, as the measured field itself destroys the thermal equilibrium in
the liquid. With a careful setup these errors can be kept small.

® The measured volume around the temperature probe is not well defined. It is difficult
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to calculate the energy transfer from a surrounding gradient temperature field into the
probe. These effects must be considered, since temperature probes are calibrated in
liquid with homogeneous temperatures. There is no traceable standard for
temperature rise measurements.

® The calibration depends on the assessment of the specific density, the heat capacity
and the conductivity of the medium. While the specific density and heat capacity can
be measured accurately with standardized procedures (~ 2% for ¢; much better for p),
there is no standard for the measurement of the conductivity. Depending on the
method and liquid, the error can well exceed £5%.

® Temperature rise measurements are not very sensitive and therefore are often
performed at a higher power level than the E-field measurements. The nonlinearities
in the system (e.g., power measurements, different components, etc.) must be
considered.

Considering these problems, the possible accuracy of the calibration of E-field probes
with temperature gradient measurements in a carefully designed setup is about +10% (RSS)
[2]. Recently, a setup which is a combination of the waveguide techniques and the thermal
measurements was presented in [3]. The estimated uncertainty of the setup is £5% (RSS)
when the same liquid is used for the calibration and for actual measurements and +7-9%
(RSS) when not, which is in good agreement with the estimates given in [2].

1.8.2 Calibration with Analytical Fields

In this method a technical setup is used in which the field can be calculated analytically from
measurements of other physical magnitudes (e.g., input power). This corresponds to the
standard field method for probe calibration in air; however, there is no standard defined for
fields in lossy liquids.

When using calculated fields in lossy liquids for probe calibration, several points must be
considered in the assessment of the uncertainty:

® The setup must enable accurate determination of the incident power.

® The accuracy of the calculated field strength will depend on the assessment of the
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dielectric parameters of the liquid.
® Due to the small wavelength in liquids with high permittivity, even small setups might
be above the resonant cutoff frequencies. The field distribution in the setup must be
carefully checked for conformity with the theoretical field distribution.
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1.9 The SAR Measurement System

A block diagram 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). Model EX3DV4 field probes are used to determine the
internal electric fields. The SAR can be obtained from the equation SAR= o (|Ei|?)/ p
where o and p are the conductivity and mass density of the tissue-simulant.

i

-
Mo urimen! Sanver o DASYS
™ . ¥ =
A nra I e
mbotcontroler

PC

Fig. a A block diagram of the SAR measurement system

The DASY 5 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.

® 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.

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.
FRZEpVE R 4 ﬁiﬁiﬁ{# @?NEUE%‘?;’/@MF] i IﬁJHﬁ‘LﬁWl@Pﬂ‘F’WOR o R ﬁ%%’:‘;ﬁﬁ 2 FJ%}FW?’F‘ > T\F‘ﬁ([’m?iﬂ °
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, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* # 7 % % #74* 2 £ Fl % 7 1§ 134 5%
cBERAERFF AP | 1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



- Report No. : ES/2015/50006
| Page: 20 of 90

® 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.

® 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.

® A computer operating Windows 7

® DASY 5 software.

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

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

® 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.
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1.10 System Components

EX3DV4 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

HSL900/2450/5200 MHz Additional CF for

other liquids and frequencies upon request
Frequency 10 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 10 pW/g to > 100 mW/g
Range Linearity: £ 0.2 dB (noise: typically < 1 pW/q)
Dimensions |Tip diameter: 2.5 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 V4.0C
Construction:  |The shell corresponds to the specifications of the Specific
Anthropomorphic Mannequin (SAM) phantom defined in IEEE 1528
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
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1.11 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 +/- 10%
(according to KDB865664 D01) from the target SAR values.

These tests were done at 900/2450/5200 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 21.7°C, the relative humidity was 62% and the liquid depth above the
ear reference points was above 15 cm (<3G) or 10 cm (>3G) 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

Signal Generator
Amplifier
Power Sensor

Dual Directional Coupling

mo o wm »

Reference Dipole Antenna

Photograph of the Dipole Antenna
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Measured
Validation S/N Frequency 1\éVA';a}:get MSe :;?;ed SAR-1g Deviation| Measured
Kit (MHz) W/ g W/ 9" | normalized to (%) Date
(mWig) (mWig) | 4w (MW/g)
DI900V2 | 178 | 900 |Body 10.7 2.74 10.96 2.43% | Oct. 08, 2015
D2450V2 | 727 | 2450 | Body 51 13.5 54 5.88% | Oct. 06, 2015
D5GHzV2 | 1023 | 5200 [ Body 73.5 7.28 72.8 -0.95% | Oct. 07, 2015

Table 1. System validation (follow manufacture target value)
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1.12 Tissue Simulant Fluid for the Frequency Band
The dielectric properties for this Head-simulant fluid were measured by using the

Agilent Model 85070E Dielectric Probe (rates frequency band 200 MHz to 20 GHz) in
conjuncation with Network Analyzer.
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
at least 15 cm (£3G) or 10 cm (>3QG) during all tests. (Appendix Fig. 2)
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Target Measured
. Measured . . Target . : Measured
Tissue Dielectric L Dielectric L Measurement
Frequency Conductivity, Conductivity, % dev er % dev o
Type (MH2) Constant, o (S/m) Constant, o (S/m) Date
er er
2412 52.751 1.914 53.262 1.882 -0.97% 1.67%
2437 52.717 1.938 53.206 1.921 -0.93% 088% | i 06, 2015
2450 52.700 1.950 53.131 1.941 -0.82% 0.46%
2462 52.685 1.967 53.041 1.954 -0.68% 0.66%
5180 49.041 5.276 47.49 5.268 3.16% 0.15%
Body 5200 49.014 5.299 47.462 5.323 3.17% 0.45% | oot 07 2015
5220 48.987 5.323 47.453 5.35 3.13% -0.51% -
5240 48.960 5.346 47.437 5.376 3.11% -0.56%
900 55.000 1.05 54.677 1.048 0.59% 0.19%
902.75 55.000 1.052 54.611 1.057 0.71% 048% | 08 2015
915.25 55.000 1.06 54.463 1.076 0.98% -1.51%
927.25 54.977 1.065 54.304 1.096 1.22% -2.91%
Table 2. Dielectric Parameters of Tissue Simulant Fluid
The composition of the body tissue simulating liquid:
£ Ingredient Total
requency ota
Mode Preventol
(MHz) DGMBE | Water Salt D-7 Cellulose| Sugar | amount
900 Body — 631.68¢g| 11.72¢g 1.2¢ — 6009 | 1.0L(KQ)
2450 Body | 301.7ml | 698.3ml — — — ~ 1.0L(Kg)
Body Simulating Liquids for 5 GHz, Manufactured by SPEAG:
Ingredients Water Esters, Emulsifiers, Inhibitors Sodium and Salt
(% by weight) 60-80 20-40 0-1.5

Table 3. Recipes for tissue simulating liquid
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1.13 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 a 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
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safety program in a work environment.

(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)

Human Exposure Uncontrolled Environment Controlled Environment
> General Population Occupational
Spatl?:af;ﬁl)( SAR 1.60 m Wig 8.00 m W/g
Spatial Average SAR
i (Whole Bc?dy) 0.08 m Wig 0.40 m W/g
Spatial Peak SAR
(Hands/Feet/Ankle/Wrist) 4.00 m Wig 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.
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2. Summary of Results
WLANS02.11 b

- Distance Freq. Max. Rated Avg. | Measured . Averaged SAR over 1g Plot
Mode Position (mm) CH (MHz) Power + Max. | Avg. Power | Scaling (W/kg) e
Tolerance (dBm) [ (dBm) Measured | Reported
Front side 5mm 1 2412 15 14.54 11.17% 0.035 0.039 -
Front side 5mm 6 2437 15 14.66 8.14% 0.044 0.048 35
Front side 5mm 11 2462 15 14.81 4.47% 0.042 0.044 -
Back side 5mm 11 2462 15 14.81 4.47% 0.038 0.040 -
Body Top side 5mm 11 2462 15 14.81 4.47% 0.014 0.015 -
Top side(slant) 5mm 11 2462 15 14.81 4.47% 0.021 0.022 -
Right side 5mm 11 2462 15 14.81 4.47% | 0.00964 0.010 -
Right side(slant) 5mm 11 2462 15 14.81 4.47% | 0.00906 0.009 -
Left side 5mm 11 2462 15 14.81 4.47% 0.033 0.034 -
Left side(slant) 5mm 11 2462 15 14.81 4.47% 0.036 0.038 -
WLAN802.11 a 5.2G
- Distance Freq, Max. Rated Avg. | Measured . Averaged SAR over 1g Plot
Mode Position ) CH (MH2) Power + Max. | Avg. Power | Scaling (W/kg) o
Tolerance (dBm) [  (dBm) Measured | Reported
Front side 5mm 48 5240 16 15.42 14.29% 0.154 0.176 -
Back side 5mm 48 5240 16 15.42 14.29% 0.119 0.136 -
Top side 5mm 48 5240 16 15.42 14.29% 0.161 0.184 -
Top side(slant) 5mm 36 5180 16 14.51 40.93% 0.159 0.224 -
Top side(slant) 5mm 40 5200 16 14.82 31.22% 0.176 0.231 -
Body Top side(slant) 5mm 44 5220 16 15.15 21.62% 0.176 0.214 -
Top side(slant) 5mm 48 5240 16 15.42 14.29% 0.251 0.287 36
Right side 5mm 48 5240 16 15.42 14.29% | 0.00884 0.010 -
Right side(slant) 5mm 48 5240 16 15.42 14.29% | 0.00727 0.008 -
Left side 5mm 48 5240 16 15.42 14.29% 0.185 0.211 -
Left side(slant) 5mm 48 5240 16 15.42 14.29% 0.181 0.207 -

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.
AR L'*%’;ﬁi’:ﬂ%’ @?ﬁﬁué‘?;’/ﬁw.pﬁ]% ’ |fﬂﬂﬁl'&ﬁ<’ﬁﬂ|@l')ﬂl%ﬁ90:\ o ﬁﬂﬁfﬁ%‘; 2 FJ%}FW?’F‘ > T\F‘ﬁ(m??iﬂ °
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, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* # 7 % % #74* 2 £ Fl % 7 1§ 134 5%
cBERAERFF AP | 1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



RFID

Report No. : ES/2015/50006
Page: 29 of 90

Distance Freq. | Max. Rated Avg. | Measured Averaged SAR over Plot
Mode Position (mm) CH (Mqu') Power + Max. | Avg. Power | Scaling 10g (W/kg) s
Tolerance (dBm) |  (dBm) Measured | Reported
Outer surface_1 Oomm low | 902.75 28 26.11 54.53% 1.03 1.592 -
Outer surface_1 Omm |middle| 915.25 28 26.06 56.31% 1.06 1.657 37
: Outer surface_1 omm high | 927.25 28 26.01 58.12% 1.01 1.597 -
Extremity
Outer surface_2 Omm low | 902.75 28 26.11 54.53% 1.01 1.561 -
Inner surface_1 0omm low | 902.75 28 26.11 54.53% 0.579 0.895 -
Inner surface_2 Omm low | 902.75 28 26.11 54.53% 0.473 0.731 -
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3. Simultaneous Transmission Analysis
Simultaneous Transmission Scenarios:

Simultaneous Transmit Configurations Body Extremity
2.4/5.2GHz WLAN + BT Yes NA
RFID + BT NA NA
2.4/5.2GHz WLAN + RFID NA NA
2.4/5.2GHz WLAN + BT + RFID NA NA
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3.1 Estimated SAR calculation

According to KDB447498 D01v05 — When standalone SAR test exclusion applies to an
antenna that transmits simultaneously with other antennas, the standalone SAR must be
estimated according to following to determine simultaneous transmission SAR test
exclusion:

[r—

Mazx. tune up powsr({mW) ¥ f(GHz)
Min. test separation distance(mm) L5

Estimated SAR =

If the minimum test separation distance is < 5mm, a distance of 5mm is used for
estimated SAR calculation. When the test separation distance is >50mm, the 0.4W/kg is
used for SAR-1g.

Mode frequency Magivr:eurm Test position test separation Estimated
(GHz) P P distance(mm) | SAR(W/kg)
(dBm)
BT 2.48 2.7 all 5mm 0.078
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3.2 Simultaneous Transmission analysis

Per KDB447498D01, when the sum of SAR is larger than the limit, SAR test exclusion is
determined by the SAR sum to peak location separation ratio(SPLSR).

The simultaneous transmitting antennas in each operating mode and exposure condition
combination must be considered one pair at a time to determine the SAR to peak location
separation ratio to qualify for test exclusion.

The ratio is determined by (SAR1 + SAR2)71.5/Ri, rounded to two decimal digits, and must
be < 0.04 for all antenna pairs in the configuration to qualify for 1-g SAR test exclusion.

SAR1 and SAR2 are the highest reported or estimated SAR for each antenna in the pair, and
Ri is the separation distance between the peak SAR locations for the antenna pair in mm.

When standalone test exclusion applies, SAR is estimated; the peak location is assumed to
be at the feed-point or geometric center of the antenna.

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.
FRZEpVE R 4 ﬁi’:fﬁ{# @?ﬁﬁuﬁ;’/ﬁ%mp Fi Fh ’ IﬁJHﬁ‘L’*ﬁaM%P&"ﬁQOR o R ﬁ%%’:‘;ﬁﬁ 2 ﬁJ%}waTﬁ‘ > TF‘#‘[’ZFE@‘Q °

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, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* # 7 % % #74* 2 £ Fl % 7 1§ 134 5%

AR EOLDF D F | t(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No. : ES/2015/50006
Page: 33 of 90

WLAN 2.4G + BT

Distanc Max
No. | Conditions Position e . BT SAR Sum SPLSR
WLAN
(mm)
Front side 5 0.048 | 0078 | 0126 | ZSAR<16
Not required
Back side 5 0040 | 0078 | o118 | ZSAR<1E
Not required
Top side 5 0.015 0.078 0.093 ZSAR<1.'6’
Not required
. 2SAR<1.6,
1 WLAN2.4 Top side(slant) 5 0.022 0.078 0.1 Not required
G+BT
¥ Right side 5 0010 | 0078 | oo0ss | ZSAR<16
Not required
Right side(slant) 5 0.009 0.078 0.087 ZSAR<1.'6’
Not required
Left side 5 0.034 0.078 0.112 ZSAR<1.'6’
Not required
Left side(slant) | 5 0038 | 0078 | o116 | ZSAR<SE
Not required
WLAN 5G + BT
Distanc Max
No. | Conditions Position e . BT SAR Sum SPLSR
WLAN
(mm)
Front side 5 0176 | 0078 | 0254 | ZSAR<IS,
Not required
Back side 5 0.136 0.078 0.214 ZSAR<1.'6’
Not required
Top side 5 0484 | 0078 | o262 | ZSAR<ISE
Not required
. >SAR<1.6,
. WLAN5GA Top side(slant) 5 0.287 0.078 0.365 Not required
BT
Right side 5 0.010 0.078 0.088 ZSAR<1.'6’
Not required
Right side(slant) | 5 0.008 | 0078 | o0ss | ZSAR<SE,
Not required
Left side 5 0211 | 0078 | 0289 | ZSAR<IS,
Not required
Left side(slant) | 5 0207 | 0078 | o285 | ZSAR<IG
Not required

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.
FRZEpVE R 4 ﬁiﬁiﬁ{# @?NEUE%‘?;’/@MF] i IffJHﬁL%Wl@Pﬂ?’TQOR o R Fﬁ%’:’;ﬁ 2 FJ%}FW?’F‘ > T\F‘ﬁ(mﬁ%‘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.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* # 7 % % #74* 2 £ Fl % 7 1§ 134 5%
cBERAERFF AP | 1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



4. Instruments List
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. , Date of last | Date of next
Manufacturer Device Type [Serial number calibration calibration
Schmid & Partner| Dosimetric
' SIMEW® | Exabva | 3848 | Nov.21,2014 | Nov.20,2015
Engineering AG | E-Field Probe
: D900V2 178 Apr.28,2015 | Apr.27,2016
Schmid & Partner System
, , L , D2450V2 727 Apr.22,2015 | Apr.21,2016
Engineering AG |Validation Dipole
D5GHzV2 1023 Jan.29,2015 | Jan.28,2016
Schmid & Partner |Dat isiti
ehmic & Fariner bara acquistion) b aga 1486 | Aug.27,2015 | Aug.26,2016
Engineering AG Electronics
Schmid & Partner Softwar DASY 52 N/A Calibration | Calibration
Engineering AG Oitget V52.8.8 not required | not required
Schmid & Partner Calibration | Calibration
Engineering AG Phantom SAM N/A not required | not required
: Network
Agilent E5071C |MY46107530 | Jul.27,2015 | Jul.26,2016
Analyzer
, Dielectric Probe Calibration | Calibration
Agilent Kit 85070E | MY44300677 not required | not required
Agilent Dual-directional| 772D |MY52180142 | Feb.11,2015 | Feb.10,2016
g coupler 778D | MY52180302 | Feb.05,2015 | Feb.04,2016
, RF Signal
Agilent N5181A | MY50141235 | Dec.14,2013 | Dec.13,2016
Generator
Agilent Power Meter | E4417A | MY52240006 | Oct.25,2013 | Oct.24,2015
Agilent Power Sensor | E9301H | MY52200001 | Dec.16,2013 | Dec.15,2015
Digital
TECPEL thermometer DTM-303A| TP130078 | Mar.30,2015 | Mar.29,2016
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5. Measurements

Date: 2015/10/6
WLAN 802.11b_Body-worn_Front side_CH 6_Main_5mm
Communication System: WLAN(2.45G); Frequency: 2437 MHz
Medium parameters used: f = 2437 MHz; o = 1.921 S/m; ¢, = 53.206; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3848; ConvF(6.77, 6.77, 6.77); Calibrated: 2014/11/21;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1486; Calibrated: 2015/8/27

« Phantom: Body;

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Body/Area Scan (171x121x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.0691 W/kg

Configuration/Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 1.662 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 0.0850 W/kg
SAR(1 g) = 0.044 W/kg; SAR(10 g) = 0.022 W/kg
Maximum value of SAR (measured) = 0.0632 W/kg
dB

-10.00
-20.00
-30.00
-40.00
-h0.00

0 dB = 0.0632 W/kg = -11.99 dBW/kg

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: 2015/10/7
WLAN 802.11a 5.2G_Body-worn_Top side(slant) CH 48 Main_5mm
Communication System: WLAN(5G); Frequency: 5240 MHz
Medium parameters used: f = 5240 MHz; o = 5.376 S/m; ¢, = 47.437; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3848; ConvF(4.7, 4.7, 4.7); Calibrated: 2014/11/21;
o Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn1486; Calibrated: 2015/8/27
o Phantom: Body;
o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Body/Area Scan (101x121x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.479 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 0.8770 V/m; Power Drift = 0.16 dB
Peak SAR (extrapolated) = 0.884 W/kg
SAR(1 g) = 0.251 W/kg; SAR(10 g) = 0.091 W/kg
Maximum value of SAR (measured) = 0.470 W/kg
dB

-10.00
-20.00
-30.00
-40.00
-h0.00

0 dB = 0.470 W/kg = -3.28 dBW/kg

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: 2015/10/8
RFID_Body-worn_Outer surface_CH 915.25 0mm
Communication System: RFID; Frequency: 915.25 MHz
Medium parameters used: f = 915.25 MHz; 6 = 1.076 S/m; €, = 54.463; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3848; ConvF(9.04, 9.04, 9.04); Calibrated: 2014/11/21;

o Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn1486; Calibrated: 2015/8/27

o Phantom: Body;

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Body/Area Scan (91x101x1): Interpolated grid: dx=15 mm, dy=15 mm
Maximum value of SAR (interpolated) = 2.36 W/kg

Configuration/Body/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 0.1092 V/m; Power Drift = 0.10 dB
Peak SAR (extrapolated) = 2.94 W/kg
SAR(1 g) = 1.72 W/kg; SAR(10 g) = 1.06 W/kg
Maximum value of SAR (measured) = 2.37 W/kg
dB

-2.4b
-4.93
-7.39
-9.86
-12.32

0 dB = 2.37 W/kg = 3.75 dBW/kg

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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6. System Verification

Date: 2015/10/8
Dipole 900 MHz_SN:178_Body
Communication System: CW; Frequency: 900 MHz
Medium parameters used: f = 900 MHz; o = 1.048 S/m; ¢, = 54.677; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3848; ConvF(9.04, 9.04, 9.04); Calibrated: 2014/11/21;

o Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn1486; Calibrated: 2015/8/27

o Phantom: Body;

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Conflguratlon/Pln 250mW/Area Scan (41x101x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 3.56 W/kg

Configuration/Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm
Reference Value = 58.04 V/m; Power Drift = 0.00 dB
Peak SAR (extrapolated) = 4.31 W/kg
SAR(1 g) = 2.74 W/kg; SAR(10 g) = 1.75 W/kg
Maximum value of SAR (measured) = 3.55 W/kg
dB

-2.29
-4.58
-b. 48
917
-11.46

0 dB = 3.55 W/kg = 5.50 dBW/kg

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: 2015/10/6
Dipole 2450 MHz_SN:727_Body
Communication System: CW; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; o = 1.941 S/m; ¢, = 53.131; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3848; ConvF(6.77, 6.77, 6.77); Calibrated: 2014/11/21;

o Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn1486; Calibrated: 2015/8/27

o Phantom: Body;

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=250mW/Area Scan (51x81x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 23.2 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 101.9 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 30.1 W/kg
SAR(1 g) = 13.5 W/kg; SAR(10 g) = 6.41 W/kg
Maximum value of SAR (measured) = 21.7 W/kg
dB

-4.62
-9.24
-13.85
-18.47
-23.09

0 dB = 21.7 W/kg = 13.36 dBW/kg

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: 2015/10/7
Dipole 5200 MHz_SN:1023_Body
Communication System: CW; Frequency: 5200 MHz
Medium parameters used: f = 5200 MHz; o = 5.323 S/m; ¢, = 47.462; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3848; ConvF(4.7, 4.7, 4.7); Calibrated: 2014/11/21;

o Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn1486; Calibrated: 2015/8/27

o Phantom: Body;

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=100mW/Area Scan (61x101x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 15.1 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 57.30 V/m; Power Drift = -0.12 dB
Peak SAR (extrapolated) = 29.4 W/kg
SAR(1 g) =7.28 W/kg; SAR(10 g) = 2.12 W/kg
Maximum value of SAR (measured) = 15.0 W/kg
dB

-6.M

-12.03
-18.04
-24.06
-30.07

0 dB = 15.0 W/kg = 11.76 dBW/kg

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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Calibration Laboratory of PN g Schweizesischer Kalibeinrds
Schmid & Partner ey c Sersice sulsse ' elalonnage
Enginaering AG i = Sersizio svizeero di taraiura
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aleylale

Accredhied by the Swiss Acoreciiafion Sandos (SA5) Accreditnlion Mo: SCS 0108

Thets Swiss Accradilation Servics s one of the signilorss b the B

T LolEil | &g dor the gnilion od calibration cerilicaies

Glossary

DAE data acquisition electronics

Connectar angle  information usad in DASY system to align probe sensor X o the robot
coordinate system.

Methods Applied and Interpretation of Parameters
s DG Voitage Measuremeant: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable fo national standards, The figura given
comesponds fo the full scale range of the volimeter in the respective range.
+  Connector angle: The angle of the connector |5 assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

»  The following parameters as documentad in the Appendix contain fechnical information as a
result from the performance fest and require no unceartainty.
# O Valtage Measurement Linsanty: Verification ef the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measuremant.

«  Common mode sensitivity: Influence of a positive or negative common moda voliage on
the diffterential measurement.

+  Channal separation: Influgnce of a valtage on the neighbor channels not subject to an
input voltage.

& AD Converler Valuss with inpuls shoned: Values on tha intermal AD comerter
comespanding o 2ars input voltage

» nput Offsat Measurement Output voltage and statistical results over a larga number of
zero voltage maeasuremants.

e Jnpot Offset Current: Typical value for information; Maximum channel input offset
current, nat considering the input resiztance.

¢+ Inpul resistance: Typical value for information: DAE inpuf resistance at the conneclor,
durirg intemal auto-zeroing and during measurement.

«  Low Baitery Alarm Valtage: Typical value for information. Below this voltage, a battery
alarm signal is genarated.

o Powsr consumplion: Typical value for information. Supply currents in varous operating
mades,

Cerdicale Ma: DAE4-1486_Aug1s Page 2 ol 5
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DC Valtage Measurement
AND - Converer Aeselulion nominal
High Ranga: 1LSB = B.ApW, full mnga = -100.._+300 m\y
Low Renps: L5E = A il renge = -1 edmy
DASY measurement paramatars: Auta Zen Time: 3 ses; Measwing tme: 3 sec
Calibration Factors X ¥ z
High Range A05.626 £ 0.02% (k=2] | 400916 & 0.02% (k=2) | 403641 = 0.02% (k=2)
Low Range 3.97EET £ 1.50% (k=2] | 398864 £ 1.50% (k=2] | 306114 £ 1.50% {k=2)
Connector Angle
Connector Anghe 1o be vsad in DASY system r 51"
Cantificale Mo: DAES-1406_Aug 16 Page 2af &
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Report No. : ES/2015/50006

Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

Page :

High Remge Reading (V) Difference (V) Errar (%)
Chariniel X + Input 200036 63 20 -0.00
Chanred X + Input 2000466 0.52 000
Channel X = Inpud -20003 88 278 -0
Chanrel Y + Input 200037 16 -1.67 =0.00
Channal ¥ + Ingut 2000312 0,51 -0.00
Channel ¥ = Input =20003.42 306 -2
Channel £ + Input 200035,73 -1.23 EiLili]
Channel 2 + Input 2000312 083 0,00
Channel Z - Input 20007, 52 -1405 .01
Low Range Feaading (uV) Difference (V) Error (%)
Chanmel X + Input 00 42 0.08 0uoa
Channel X + Input 20037 010 Qs
Chanmal X - Input 199,348 n.eg 014
Channel ¥ = Inpul 2000.01 «0,14 -
Channal ¥ & Input 19573 -0 16
Channal ¥ - Input 20030 0,42 .21
Channel £ + Input 159596 -0L15 4101
Channel £ + Input 1648.90 =106 4,53
Channiel £ - It 201,03 RRE: 0B
2. Common mode sensitivity
Dl 5% measuremant parametars; Aute Zerg Time: 3 sac, Maasuring lime: 3 sec
Comman modas High Rangs Low Farge
Input Vodtage (my) Average Reading (uv) HAverage Reading (uV)
Charinel X 200 T -241
- 200 490 2.48
Channal ¥ 205 -20.85 2102
- 200 2058 20,33
Channal £ 200 -5.0% 4485
- 200 2.458 R E]
3. Channe! separation
DASY maaswamant paramsters: Aute Zare Time: 3 sec. Magsuring lime: 3 sac
Input Veltage (mV) | Channel X (pV) | Channel ¥ {pV) Channel Z [uV)
Channel X ) - 4T 4.21
Chanmel ¥ 200 §.94 = LR
Chanmael £ 200 108z 4.15 -
Cerilicate Ma: DAE4-1486_fug15 Fage 4 od 5
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4. AD-Converter Values with inputs shorted

Report No. : ES/2015/50006
45 of 90

DASY measurement parameatars: Aulo Zeso Time: 3 seo; 14 ing lime. 3 sec
High Range [LSB) Lows Range (LSB}
Channel X 18104 15192
Channel ¥ 16470 15EA6
Channel Z 18003 15728
5. Input Offset Measurement
DASY measuremant parameders: Auto Zare Time: 5 sec; Measuring lime; 3 sac
Input 10M0
Average (V) | min. Olfset (uV) | max. Offset (V) | 'E':;:“"""
Chanmel X Q.97 -040 248 0.38
Chianael ¥ 0,65 021 143 0.41
Channe| Z 153 157 057 042
6. Input Offset Current
Momingl Ingul circuiry offsat currant an all channale: <2604
7. Input Resistancs [Typical valuas for infprmation]
Zierairg (KOhm) Mazasuring {MOham)
Channel X 200 200
Channel ¥ E 200
| Channet 2 200 | 200

8. Low Battery Alarm Voltage (Typical valuss b information)

Typical values Alarrm Level (VDC)
Supply (= Vec) +7.9
Supgly (- Vec) T
8, Power Consumption (Typical valuss for infomatian)
Typical values Switched ol (mA) | Stand by (mA) Transmitting {ma)
Supply [+ Voa) +0.01 i +14
Supply (- Vo) 001 L -8
Cortificats Mo DAE4-1486_Sug15 Papga 5oi 5
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Cabruran data Nowverber 29, 7014
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Calibration Laboratory of LIy Sttt
) 3 rischer Kalibe
S:Ghﬂ"I!d & F_\‘amer ﬁﬁ—ﬁ){}i ©  Service sulsse d'éealonmage
Enginearing AG m}f ~_-i 5 Servicio svizzeno o tartura
Zoughausssrasss 43, 8034 Zurick, Switodand E mﬁ;ﬂﬁ Swine Calibration Servica
Accradiad by e Swias Accrediation Sandoe (S45) Acerediatian Ha: SCS 108

Thay Bwiss Accreditation Servics is ans of the signalories 1o the EA
Muliilateiral Agresmant for ks recogrition of callbration cortificates

Glossary:

TEL tizaue simulsating liquid

MR, 2 sunsilivity in free space

ConwF sanaitivily in TEL § MORMz. vz

DCP dinde compression poind

CF crasl Factar {1Mduly_cycle) of the RF signal

ABCD modulation depandant linearization perameters

Polarization o g ratation around probe axis

Polarization & B rotation erownd an axis that ks in the plane normal (o probe axs (3t measursment center),
La., & =0 ia nomal bo probe axis

Conneclor Angle informiafion used in DASY system to align probe senser X 1o the robol coor@nate system

Callbration is Performed According to the Following Standards:

m} IEEE Std 1528-2013, "|IEEE Recommended Practics for Determining the Peak Spatinl-Averaged Specific
Absarplion Rate (5AR) in the Human Haad from Wireless Communications Devices: Measurermant
Tachniquas®, June 2013

b} IEC GEZ208-1, “Procedura o measure the Spedfc Absarplion Riste (SAR) for hand-held devices used in closs
prodnmity Lo tha sar (frequancy range of 300 MHz to 3 GHZ)", February 2005

Mathods Applied and Interpretation of Parameters:

= NORMgy 2 Asssssed for Efield polarization § = 0 (i = 900 MHz in TEM-cell; f = 1800 MH= R22 waveguida).
MNORMz,y,z are anly intermadiate values, La., the uncerlainties of MORM:xy,z does not alfect the E el
uncertainty inside T5L (gee below Comd).

= NORMT w2 = NORMx y.z * frequency_respanse [ses Freguency Response Chart). This linsarization is
implemented in DASYY software versions [eter than 4.2, The uncartainty of the frequency responee is included
In the stated uncartainly of ComaF.

o DCPwy.z DOP are rumarizal inearizetion perametens sssessed based on the data of power swaap wilh CW
gignal (no uncefainty required). DCP doas not depend on frequency nor media,

= PAR: PAR is the Paak bo Average Retie that is not calibreted but determined based on the signal
characherialica

¢ Avyer Brpw Crpz Deyz VR Pz A B, C, Dare rumerical linsarization parameters assessed based on
the data of power sweep for specific moedulaton signal. The parameters do not depend on frequency nor
media, VR is the maximum callbration range exprassed in RMS voltage scross the diode.

s Comd and Boumdsy Efec! Paameders: Assessed in flat phantom using E-fisld {or Temperature Trensfar
Slandand for f < BOO MHZ) and inside wanveguida using analstical fisid distributions hasad on power
magsuraments for T > 800 MHz The same sabups are used for assessment of the parameters applied for
boundary compengation (alpha, depih) of which typical uncertainty values are given. These paramatears are
uged in DASYA goltwans o improve probe accuracy close o the baundary. The sensifivty in TSL commesponds
o NORMx, ). r * CanvF whereby the uncertainty comasponds b that given for Canvf. A frequency dependant
ConvF g uzad in DASY varsion 4.4 and higher which alkeas exiending the walidty fram 2 50 MHz o £ 100
MH=z

v Sphedcas izetropy (30 deswfalion fom isafrapy); ina fiekl of low gradients reaized using a fat phantom
axposed by a paich antenna

»  Sensor Offzel The sensor affsel comasponds o the offsed of swirtuad measurement center from the probe tip
fom proba axls). Mo tokrence regquired.

= Conmector Angle: The angle i@ sasessed using the nfarmalion gained by delanmining the NORLM (na
uneartainty raguired).

Caertilicate Mo EX3-3045_Mowid Pags 2 of 11
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EXI0Y = SN 3a8 Mowarsbar 21, 2014

Probe EX3DV4

SN:3848

Manufactured:  October 25, 2011
Repaired: November 14, 2014
Calibrated: Movember 21, 2014

Calibrated for DASY/EASY Systems

(Mobe: non-compabile with DASY2 sysbaml)
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Movambar 21, 2074

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3848

Basic Calibration Parameters

Sensor X Sensor Y ‘Sansor I Uni (k=2]
Harm (iVimpT .40 041 041 101 % |
DOCF (mv]™ i0i5 57 4 100.7
Maodulation Calibration Parameters
wn Communicaton System Nama A ] G o R [T
dB dByv 4B my (k=32
0 | Cw % | oo 0.0 10 | 000 [TA0F | 33.6% |
[ 0o | an 1.0 1428
L 3 00 | oo 1.4 7401

The reported uncertainly of measurement is stated as the standard uncertainty of measurement
muliipled by the coverage factor k=2, which for a normal distribution comresponds to & coverage
progahility of approsdimalaly B5%.

: The uncaranies of Mo ¥,Z o not kot the E6all wmosnainty rside T5L (sop Pagas § and §)

Meeniical Enssirizabon parmeten: usosrtainty nol reguined.

" Uncertaingy i dutenmisgd asing fe max devition bom knoar respanss apgling reciangular dislributan end i expressed for the souae of tha
finkd valu.

Cerfificate Moo EX3-3840_MNovid
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EXIDV4- Sh3845 Moermner 29, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3848

Calibration Parameter Determined in Head Tigsue Simulating Media

. Relative | Conductivity | Depth ™ Ui,
TiMHZ) " | Permittivity (Smi] ComyFX | ConvFY | ConvF I | Aloha® | (men) {h=2)
- 413 0.89 985 | 845 996 0.56 0.67 +120 %
| 835 41.5 (80 .47 9.47 947 033 0.5 120 % |
a00 41.5 0.a7 G40 Q.40 .40 080 | 050 +12.0 %
1450 40.5 1.20 B.a0 42.480 .80 064 0.y7 £12.0 %
1750 404 1,37 b6 426 | 826 (.56 082 +12.0% |
W00 | 400 148 .7 7.78 779 067 | 0f0 | +120% |
000 40,0 140 | 7sm 7.58 758 036 | 080 | +120% |
2450 39,2 1.80 884 £ .64 0.4z 086 +120% |
B0 38.0 1.8 6,51 E.51 B.51 0.5 072 2120 %
S200 36.0 486 5,28 5.2 5.28 0.35 1,80 2131 %
5300 358 4,76 5.07 507 5407 0,35 1.80 =131 %
5600 356 507 4,65 4.65 465 040 1,80 £131%
5800 353 527 4.45 4,46 445 0.40 1.80 £13.1% |

“ Fraueney va ity sihove 300 MHz of + 100 MHz only appliss fer DASY w4 and higher (se0 Bape 3}, oo & ks mstriciod lo + SDMHE. Tha
unzerointy is $he RES of the Cose® ancntainty sl calioration iequency and The urcentainty fof ihe indicaiad Faguency basd, Frequency valdity
bescrwe 300 MMz bs 10, 335, 40, 50 and T0MHE for Corw™ amsemsments al 30, B4, 129, 150 and 220 MHz raspeesoly. Abown 5 GH2 friquency
vakdity can ba axtanded fa @ 110 Mz
¥ Al Wecpencis below 3 Gz, the valkdity of HSSUE Pammaiams (= and o) can be relsead 1o & 16% ¥ bgud compansation fomda s anskiad i
fivicsisured SAR valuos. il frguencies abowa 3 GHe, the validity of fesus parameters (o and o) s resticied 10 & 5% The wndaraisly is B R3S of
LM ComeF ustertainty for indicaizd tangel tssue parameiens,

AphaUeph are dalamsined during cilbration, SPIAG fhat the bning dorializn dua b lha boundiry aSact sher conparestion la
vy s tham & 1% lor freqeencies below 3 GHZ and Reloe 1 3% for egquencies behwsen 346 G4z al any distarce laegser tham haT ihe pobe b
diarmeedar Tr the Boussian,
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EXI0V— SH 3848 November 21, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3848

Calibration Parameter Determined in Body Tigsue Simulating Media

- Ralative . C-nl"rﬁ.ll:lhlt‘.l Depth " [
L (M Permittivity i i5im)” ComvF X | ConwF¥ | ConvFZ | Alpha® | - immi (k=)
|70 555 0.96 926 | 578 | 8sm | 036 | 096 | £120%
B35 56.2 097 p2r | @7 027 | 042 | osr | :120%
800 55,0 108 oot | ood apd | oe4 | oee | s120% |
s | &40 130 Bad | Ba4 B4s | 047 | o084 | s120%
170 | sa4 1.48 785 res | 7as | os4 | o83 | s120%
| 1800 613 152 7.4 7an | 7an | o4t | o8 | siz0%
| aoon 823 | 182 748 | 748 | v4p | oze | 148 | s120%
2480 527 1.95 677 | ewr | srr | oes | oS0 | £120%
| 2600 E25 2,16 663 | ems | &8s | nen | oso | sn20m
5200 490 5.30 470 | 470 | a7 | 045 | 180 | s134%
5300 489 542 451 | ast 451 | 045 | 180 | ri31%
SE00 485 a8.77 381 391 3.01 [1 R0 ] i 1.0 + 131 %
gg00 | 482 | eop 4,06 4,06 406 | oso | 1m0 | s131%

® Frequency walidity abova 300 Mz of + 100 MHz or iy applee for DASY w4 and highe q;w I'-lm2| edse ik rosinciod 1o = 50 MHE Tha
ursertsngy i the BSS of T Gone® uncardainhy o colloraiion feesg i S d Frequency band, Frequency valdty
bedora 300 MHz2 &5+ 10, 25, 40, 50 and 70 MHE s Cony asssssmenls ol 20, &4, 128, 1.d:| anrl 20 MHZ respactively. Abows 5 GHe Ineguancy
"ul'dh' can bo exdended fo £ 110 WHZ

" Al froquoncies bolre 3 GHZ. the valkdiy of Bius parasalas. [ aiedl o) o b rebssad do & 10% ¥ bquid corpensabion formola ks applied S
riviasid SAR value, Al Baquascins above ) GHz, fre validty of Grsee parametes (s and ) is resiricoed 6o + 5% The wcerasly & e RES of
the ComdF unoertainty for Indicated largal Esus Rersmaen
* AlphaiTiagth e delesined dering callbrabon. SPEAG wamants tral e resaining devabon dua i o boundary effed wler compansalion i
oS Hess tham + 1% Tor Tregua ncies Balce 3 GHE and Belgw = 2% Ror edguenciss bebseen 3-6 Gz al ary distonce looger thas hall She peobe e
damstar fros the boundany.
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EXIMNG SN 25418 Wicreemier 29, 2014

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

Frequency fesponse (normadzed)
3 5
]
!
®
}

Uncartaimty of Freqguenscy Responas of E-field: £ 6.3% (k=2)
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EXI0Wa- SN 3845 Nowemiber 21, 2014

Receiving Pattern (¢), 8 = 0°

=600 MHz TEM 1800 MHz R22
. ; ] 0] [] ] ]
£ ¥ : T 1 v z
|
|
g |
E"l'.lha--'!'Tq'="‘"-l==1:E.u—r-p—'i-‘l"-.‘{,'!;-ﬂ-'-h;i-’;_.
& | r
E
SN0 TR T SRS TR RSN S MY P S bl : . .
" = i 1 W L
Rl ]
.‘H._- r-_TU--_ e Tf-. vis 'TFI'J-_
Lrnoartainty of Axial Isotropy Sssassmant +0.5% (k=2
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EX0NV4- 3848 Hovermber 21, 2012

Dynamic Range f(SAR}caq4)
(TEM cedl , foq= 1900 MHz)

Input Skgneal [uk]
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ERIDNY G- S0 048 Hirerdisr 27, 2074

Conversion Factor Assessment

= B35 MH WGLS B9 (H_conwF| = 1800 MHz, WELS R22 [H_cone™)

# i
i )

Deviation from Isotropy in Liquid
Error (. B), T'= 500 MHz

CHewatinn

=10 -D& D& a4 H3 00 0OF LR ] o oa 1o
Unesrtainty of Spherical lsetropy Assessment: = 2.8% (k=2

Cartiligats Moo EXI-3540_Mov14 Page 0ol 19

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 RV A SRR B IR R OO - BB R D IR T -

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 Lid. | No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* % 7 % % #74* 2 £ F1 % 7 1 §& 134 5%

AR EOLDF D F | t(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
| Member of SGS Group




Report No. : ES/2015/50006
Page: 56 of 90

EX30N04— 503848 Mervember #1, 214

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3848

Other Probe Parameters
Sensnr Arrangament Trisngular
| Cannacior Angle (1) 11.5
| Mechanical Surfaca Delection Mode ) enabled
Oplical Surface Deleclion Mode digabiad
Probe Cverall Langth ) 337 mm
| Probe Body Diameter o 10 mm
| Ti Length ] Fp—
| Tip Diameter ’ 2.5 mm
Frobie Tip la Sensar % Galoretion Foint i D
Probe Tip to Sensar ¥ Calbration Point I
Frebe Tip to Sensor 2 Calibrabion Point ] 1rm
Recommended Maasuramant Distance from Surfece ) 1.4 rm
Cestilicale Ma: EX2-3042_Nowld Page 11 of 11
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8. Uncertainty Budget (IC %)

Measurement Uncertainty evaluation template for DUT SAR test (3-6G)

A c D e f o] h=c*f/e i=c*g/e k
Source of Uncertainty Tolerange/ Probabilit Div Div Value |ci (1g) ci (10g) Standarld Standar'd vi, or Veff
Uncertainty y uncertainty |uncertainty

Measurement system

Probe calibration 6.55% N 1 1 1 1 6.55% 6.55% @
Isotropy , Axial 3.50% R V3 1.732 1 1 2.02% 2.02% @
Isotropy, 960%| R 3 1732 1 1 5.54% 554%|
Hemispherical

Boundary Effect 1.00% R V3 1.732 1 1 0.58% 0.58% @
Linearity 4.70% R V3 1.732 1 1 2.71% 2.71% o
Detection Limits 1.00% R V3 1.732 1 1 0.58% 0.58% @
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% ©
Response time 0.80% R V3 1.732 1 1 0.46% 0.46% ©
Integration Time 2.60% R V3 1.732 1 1 1.50% 1.50% ©
StesQuioment drift 175% R 3 1.732 1 1 1.01% 1.01%| o«
class A evaluation)

S;Saemb'e”t gondition= 3.00% R 3 1.732 1 1 1.73% 1.73%|
S gHbient conditions = 3.00%| R V3 1.732 1 1 1.73% 173%|
reflections

Probe positioner 0.40%| R J3 1732 1 1 0.23% 0.23%|
Mechanical restrictions

Probe Positioning with 290%| R V3 1732 1 1 1.67% 1.67%|
respect to phantom

Post-processing 1.00% R V3 1.732 1 1 0.58% 0.58% ®
Max SAR Eval 1.00% R V3 1.732 1 1 0.58% 0.58% @
Test Sample related

Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90%| M-
Device Flo'der 3.60%| N 1 1 1 1 3.60% 3.60%| M-1
Uncertainty

Drift of output power 5.00% R V3 1.732 1 1 2.89% 2.89% ®
Phantom and Setup

Phantom Uncertainty 4.00% R V3 1.732 1 1 2.31% 2.31% ©
Deviation from

reference 3.17% N 1 1 0.64 0.43 2.03% 1.36% M

lliquid target € 'r(Body)

Deviation from

reference 2.91% N 1 1 0.6 0.49 1.75% 1.43% M
iqui L o (Bodv)

Combined standard RSS 11.94% 11.79%
uncertainty

Expant uncertainty o o

(95% confidence 23.87% 23.58%
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Measurement Uncertainty evaluation template for DUT SAR test (0.3-3G)

A c D e f g h=c*f/e |i=c*g/e k

Source of Uncertainty | 10lerance/ [Probabilit) — ny 5y vaue |ci (1g) i (fog) [Standard  [Standard ;- yog
Uncertainty y uncertainty |uncertainty

Measurement system

Probe calibration 6.00% N 1 1 1 1 6.00% 6.00% o
Isotropy , Axial 3.50% R V'3 1.732 1 1 2.02% 2.02% o
Isotropy, 9.60%| R /3 1.732 1 1 5.54% 554%| oo
Hemispherical

Boundary Effect 1.00% R V/ 3 1.732 1 1 0.58% 0.58% 0
Linearity 4.70% R V3 1.732 1 1 2.71% 2.71% o
Detection Limits 1.00% R V3 1.732 1 1 0.58% 0.58% o0
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% o0
Response time 0.80% R VA3 1.732 1 1 0.46% 0.46% o0
Integration Time 2.60% R V/ 3 1.732 1 1 1.50% 1.50% o
Measurement drift 1.75%| R /3 1.732 1 1 1.01% 1.01%| oo
class A evaluation)

E;Saemb'e“t condition - 300%| R /3 1.732 1 1 1.73% 1.73%| o
RF ambient conditions - | 3 550, R /3 1732 1 1 1.73% 1.73%| oo
reflections

§ TOggRositioner 040%| R /3 1.732 1 1 0.23% 0.23%| oo
Mechanical restrictions

Toee-}-Ositioning with 200%| R /3 1.732 1 1 1.67% 167%| oo
respect to phantom

Post-processing 1.00% R /3 1.732 1 1 0.58% 0.58% S
Max SAR Eval 1.00% R V3 1.732 1 1 0.58% 0.58% o0

Test Sample related

Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90%| M-1
Device Holder 3.60%| N 1 1 1 1 3.60% 3.60%| M-1
Uncertainty

Drift of output power 5.00% R /3 1.732 1 1 2.89% 2.89% o
Phantom and Setup

Phantom Uncertainty 4.00% R V/ 3 1.732 1 1 2.31% 2.31% o
Deviation from

reference 0.97% N 1 1 0.64 0.43 0.62% 0.42% M

lliquid taraet € 'r(Bodv)

Deviation from

reference 1.67% N 1 1 0.6 0.49 1.00% 0.82% M

J_Lmud_tam_a]‘ g (Bodv)

Combined standard RSS 1130%]  11.36%
uncertainty

Expant uncertainty o o,

(95% confidence 22.79% 22.72%
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9. Phantom Description

Seivred &k Panms Ergpiass g 4G
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10. System Validation from Original Equipment Supplier

Calibration Laboratory of

Schmid & Pariner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accrediied by Ihe Swiss Accreditafion Sarvice (SAS)
The Swiss Accreditation Service Is one of the signatories to the EA
WMultilateral Agrasment for the recognition of ealibralion eertificates

Glient

SGS-TW (Auden)

Schwelzerscher Kallbrierdienst
Servioe suisse d'étalannage
Servizio svizzero di tarstura
Swiss Calibration Service

mow

Accreditaton No.: SCS 0108

Certificats No: DODOV2-17B_Apris

CALIBRATION CERTIFICATE

Ubyect

Calibration procedurss)

Calibriion data

DB00V2 - SM: 178

QA CAL-05.va

Calibration procedure for dipole validation kits above 700 MHz

April 28, 2015

This calibration certificate documents the traceabifty o national staridadds, which teakie he physical unlls of messurements (51)
Tha maaswamants and e untamainbes with sonliderce probabddy are gevan on the following pages end are part of the certdicats

All caboralions have been conduciad in ihe cinsad lnborlony facSy. evimnmeenl lempemaloe (22 + 370 and fumidity < 70%.

Calibraton Equipment used |MATE orilical for calibratinn)

Frimary Standards D # Cal Duta (Cerificabe Mo.) Scheduled Caibiadion
'_I-'mazr meter EFl-4424 | zEAT4BDTOS G7-Ck-14 [No 217-02020) Oet-15
Powar sensar HP B38TA | U537232783 07-0ct-14 (Mo 217-02020) De-15
| Power sensar HF B4 1A My 41082317 07-Oct-74 (Now 217-02027) Det:15
| Refatiencs 20 G8 Allersaing | EM: 5058 (20K) 01-Age-15 (No. 217-02131) Mar-16
iTy‘pB N mismateh combination Sh 5047 .2 ) 05327 D=Agr-13 (Mo, 217-02134) Mar-16
Reterence Frobe ES30WA Sh: 3205 30-Dac-14 (Mo, ES3-3205_Deci4) Mec-i5
DAEA S 801 18-Aug-14 (Mo, DAE4-BIM_Augi4) Aug-15
Eecondsry Slandads | 1 Check Date {in houss) Scheduled Chech
AF genenator R&S SMT-06 100008 04-Aug-88 {in house check Oci-13] In house check: Ocl-18
Metwerk Analyzer HP BT33E UISETI00585 54206 16-0cs-01 (In houze check Oot-14] in house chack: Oct-15
Mama Funition Signature
Calibraled by: Micheel W ebar Labomlory Technician ﬂkr
Aporoved by: Katja Fokovic Technical Managar

rlificate shall nol be reprodeced excepl o full wilhoul wilien approvsl of the Ehomiony.

Issued: April 28, 2015

Cartificate Na: DI0OV2-178_Apr1S

Fage 1of8
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Calibration Laboratory of

. 5 Sehwalzonizelior Kallbrleedionasl
Schmid & Partner g Servivesuises détalonage
ErlglrlEEri:l"ig AG Servizio svizoros di tamivm
Zeughausstrasse A7, 9004 Zurich, Switerand S  Swiss Calliralion Servics
Acotding Dy T Swas Acaisiiation Setioa (SA5) Acoreditstion Ho: SCS 008

The Swiss Accreditstion Service is one of the signetories 1o the E&
Multilntera| Agreemeni for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

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 Sid 1528-2013, “|EEE Recommended Practice for Determining the Peak Spatial-
Avaraged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013

b} |EC 62208-1. *Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz o 3 GHz2)",
February 2005

t) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 Systerm Handbaok

Methods Applied and Interpretation of Parameters:

= Measurement Conaitions: Further details are available from the Validation Heport at the end
of the certificata. All figures stated in the cerificate are valid at the frequenacy indicated.,

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

+ Fead Point Impadance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformead from the
measurement at the SMA gonnector lo the teed point. The Return Loss ensuras low
reflected power. No uncerainty reguired,

s Electrical Delay: One-way delay between the SMA connector and the antanna feed point.
N uncertainty reguired,

* SAA measured: SAR measured al the stated antenna input power.

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

» SAR for nominal TSL parameters: The measured TSL parameters are used (o caloulate the
nominal SAR resull,

The reporied unceriainty of measurement is staled as the slandard uncertainty of measurement
multiphied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%,.

Crnficate Na; DEDOVZ-17E_ADN S Fage2nie
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Measurement Conditions

DASY systern configuration, as far as not given on page 1.

Report No. : ES/2015/50006

Page :

DASY Version DASYS V5z2.8.8
Extrapolation Advanced Extrapolation
Phantom fiodular Flat Phantom
Digtance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 200 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.97 mhedm
M d Head TSL p s (22.0 +0.2) "C 40626 % 0.96 mho/m = & %6
Head TSL temperature change during test <05"C e aven
SAR result with Head TSL
SAR averaged over 1 em® {1 g) of Head TSL Conditlon
SAR measured 250 mW input powar 264 Wikg
SAR for nominal Head TSL parameters nommalized to 1W 10.6 Wikg + 17.0 % (k=2)
SAR averaged over 10 em® {10 g) of Head TSL condition
SAR measured 250 mW Inpul power 1.69 Wiky
SAR for nominal Head TSL parameters nommalized to 1W 6.78 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and saloulations wera applied.
Temperature Permittivity Conductivity
Nominal Body TSL -] 220G 55.0 1.05 mhaim
Measured Body TSL parameters (22.0+02)°C 553 +6% 1.04 mihom = 6 %
Body TSL temperature change during test <0.5°C - -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measurad 250 MW input power 2,86 Wikg

SAR for nominal Body TSL parameters

normalized 1o 1W

10.7 Wikg  17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

conditicn

SAR measured

250 mW input power

1.72 Wikg

SAR for nominal Bady TSL parameters

normalized to 1W

6.92 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point S030-13J0
Retumn Loss -37.7 dB

Antenna Parameters with Body TSL

Impedancs, ransformed to fead point 4650-29]0
Return Loss - 26.6 dB

General Antenna Parameters and Design

Electrical Dalay (ona diraction) 1.400 ns

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

The digole is made of standard samirigid coaxial eabla. The centar conductor of the feeding line is directly connected 1o the
second arm of the dipole. The antenna is thersfore short-circuited for DC-signals, On some of the dipoles, small end caps
are addad to the dipole arms in arder 1o improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length Is still
according to the Standard,

Mo axcassive force must be applied 1o the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manutactured on January 28, 2003
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DASY5 Validation Report for Head TSL

Dare: 28042015

Test Laboratory: SPEAG. Zurich, Switzerland

DUT: Dipole 900 MHz; Type: DMOV2; Serial: D90V - SN: 178

Communication System: UID 0 - CW; Freguency: 900 MHz ’
Medium parameters used: =900 MHz: a =0.96 §/m; & =40.8; p= 1000 kg/m’
Phantom section: Flal Section

Measurement Standard: DASYS (IEEE/NEC/ANS] C63.19-2011)

DASYS52 Configuration:

Probe: ES3DV3 - SN3205; ConvFi5.94, 5.94, 5,94); Calibrated: 30.12.2014,
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 18.08.2014

Phantom: Flat Phantom 4,91, Type: QDOOOPA9AA; Serial: 1001

DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube (:
Measurement grid: dx=3mm, dy=3mm, dz=3mm

Reference Value = 58.67 Vim; Power Drifi =001 dB

Peuk SAR (extrapolated) = 3.97 W/kg

SAR( g) = 2.64 Wikg: SAR(10 g) = 1.69 Wikg

Maximum value of SAR {messured) = 3.10 Wikg

-2.4an

-4.80

-7.20

-9.60

-12.00

0dB =210 Wikg =491 dBW/ikg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Diate: 24.04.2015
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: DO00V2: Serial: D200V - SN: 178

Communication System: UID {0 - CW; Frequency: 900 MHz

Medium parameters used: [= 900 MHz;, o = 1.04 8/m; & = 35.3; p = 1000 kg/m”
Phantom section: Flal Section

Measurement Standard: DASYS (IEEETEC/ANSIC63.19-2011)

DASYS52 Conliguration:
» Probe: ESIDV3 - SN3205; ConvF(5.95, 5.95, 5.95): Calibrated: 30.12.2014;
= Sensor-Surface: 3mm (Mechanical Surface Detection)
»  Electronics: DAE4 Sn601: Calibrated: 18.08,2014
»  Phantom: Flat Phantom 4.9L; Type: QDODOPAYAA; Serial: 1001

= DASY5152.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW. d=15mm/Z0om Scan (7x7x7)/Cube 0):
Measurement grd: dx=5mm. dy=3mm, dz=5mm

Reference Value = 56.74 Vi, Power Drift =-0.01 dB

Peak SAR (extrapolated) = 3.95 Wikg

SARIT g) = 2.66 Wikg: SAR(10 g) = 1.72 W/kg

Maximum value of SAR (measured) = 3.11 W/ke

-5
“m

-2.00

-4.00

-6.00

-6.00

-10.00

0dB =311 W/kg =4.93 dBW/kg
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Glossary:

TSL fissue simulating liquid

ConvF sensitivity in TSL / NORM k.2
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "|IEEE Recommended Practice for Detarmiming the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head fram Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 622091, "Procedure te measure the Specific Absorption Rate (SAR) lor hand-held
devices used in close proximity to the ear (frequenoy range of 300 MHz to 3 GHz)",
February 2005

c) KDB B65664, "SAR Measurement Reguirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

¢ Measurement Conditiens: 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,

¢ Anfenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the cenler marking of the flat phantom section, with the anms onented
parallel ta the body axis,

« [Feed Point Impedance and Returm Loss: These paramelers are measured with the dipole
posilioned under the liquid filed phantom, The impedance stated is transformed from the
measurement at the 3MA connector to the feed point. The Aetum Loss ensures low
reflected power. No uncenainly required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

+  SAR narmalized: SAR as measured, normalized to an input power ol 1 W al the antenna
connectar

« SAR for nominal TSL parameters: The measured 151 parameters are used o calculale the
nominal SAR result.

Tha reporied uncerainty of measurement is staled as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
prabability of approximately 95%.
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Measurement Conditions

DASY system configuration, as far as nol given en e 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and caleulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mhodm
Measured Head TSL parameters (22.0202)°C FFExE% 1.862 mho'm =8 %
Head TSL temperature change during test =05"C e -
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.2 Wikg
SAR for nominal Head TSL parameters normalized to 1W 52.0 Wikg + 17.0 % (k=2)
SAR averaged over 10 em? (10 g) of Head TSL candition
SAR measured 280 mW input power 610 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 24.2 Wikg = 16.5 % (k=2)

Body TSL parameters
Tha following p s and calulations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.85 mhao/m
Measured Body TSL parameters (22,0 £0.2)°C 50626 % 202 mhofin = 6 %
Body TSL temperature change during test <05°C -_ =
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Condition
SAR measured 250 mW input power 13.1 Wikg
SAR for nominal Body TSL parameters normalized to 1W 51.0 Wikg = 17.0 % (k=2)
SAR averaged aver 10 em? (10 g) of Body TSL condition
SAR measured 250 mW input power 6.10 Wikg
SAR for nominal Body TSL parameters normalized 1o TW 24.0 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed paint 56.20+13j0

Return Loss -24.6dB

Antenna Parameters with Body TSL

Impedancs, transformad to feed point S180+33[0
Retum Loss - 26.6 dB

General Antenna Parameters and Design

| Electrical Delay (ane direction) | 1.149 ns

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

The dipole is made of standard semingid coaxial cable. The center canductor of the feeding line is directly connected to the
secand arm of the dipele. The antenna is therefore short-circuited for DC-signals. On some of the dipeles, small end caps
are added to the dipole arms in order to improve matehing when loaded according to the position as explained in the
*Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Marufactured by SPEAG
Manufacturad on January 09, 2003
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DASYS5 Validation Repori for Head TSL
Duates 22,064,201 5

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 727
Communication System: UID 0 - CW; Frequency: 2450 MHz
Medium parameters used: f= 2450 MHz; o = 1.82 §/m; £ = 37.6; p = 1000 kg/m®
Phantom section: Flat Section
Measurement Standard: DASYS (IEEENEC/ANST C63.19-2011)
DASYS2 Configuralion:

+ Probe: ES3DV3 - SN3205; ConvF(4.54, 4.34, 4.54); Calibrated: 30,12.2014;

«  Sensor-Surface: 3mm (Mechanical Surface Detection)

w  Electronics: DAE4 S0 ; Calibrated: 18.08.2014

»  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA: Serial: 1061

« DASYS2 52.8.8(1222); SEMCAD X 14.6,10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 1
Measurement grid: dx=Smm, dy=Smm. dz=3mm

Reference Value = 101.5 Wim; Power Drifi = 0.01 dB

Peak SAR (extrapolated) = 274 Wikg

SARI(I g) = 13.2 W/kg: SAR(10 g) = 6.1 W/kg

Maxunum value of SAR (measured) = 17.5 Wikg

-5.00

-10.00
-16.00
-20.00
-25.00

(B = 17.5 Wikg = 1243 dBW/kg
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Impedance Measurement Plot for Head TSL

22 Apr 2013 13:45:32
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DASYS Validation Report for Body TSL
Date: 22.04.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - 8N: 727
Communication System: ULD 0 - CW: Frequency: 2450 MHz :
Medium parameters used: = 2450 MHz: o = 2,02 Sfm; & = 50.6; p = 1000 kg/m’

Phantom section: Flal Section
Measurement Standard: DASY S (TEEETEC/ANSIC63.19-2011)

DASY 52 Configuration:
s Probe: ES3DV3 - SN3205; ConvFi4.32, 4.32, 4.32); Calibrated: 30.12.2014;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
e Electronics: DAE4 Sné01; Calibrated: 18.08.2014
s Phantom; Flat Phantom 5.0 (back); Type: QDOOOPS0DAA; Serial: 1002
s+ DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0
Measurement grid: dx=3mm, dy=3mm, dz=3mm

Reference Value = 95.54 Vim; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 27.2 Wikg

SAR(1 g) = 13.1 W/kg; SAR(10 g) = 6.1 Wikg

Maximum value of SAR (measured) = 17.4 Wikg

a2
o

-5.00

-10.00

-15.00

-20.00

-25.00

0dB =174 W/kg =12.41 dBW/kg
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Impedance Measurement Plot for Body TSL

22 Apr 2813 13:45:18
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Glossary:

TEL fissue simulating lgud

CaonvF sesitivily in TSL T NORM x.y.2
MR not applicatba ar (1l measurad

Calibration is Performed According to the Following Standards:

a) |EC G2208-2, 'Evaluation of Human Exposure to Radio Frequancy Flalds (rom Handbeld
and Body-Mountsd Wirsless Communication Devices in the Fraguency Range of 30 Mz 1a
6 GHz Himan mooels. Instrumentation, and Proceduras™ Pant 28 Procedure o 0atermine
the Specific Abzorpticn Fate (SAR) for including accessones and mulliple transmiifers”,
March 2010

o) KDEB BESEE4, "SAR Measurament Reguirements for 100 MHz 1o § GHz"

o) |EEE Std 1526-2013, "IEEE Racommernded Practics for Determining the Peak Spatia-
hvaraged Specific Absorption Rate (SAR) in the Human Head trom Wireless
Communications Devices: Measuremen! Technmguas™. June 2013

Additional Documentation:
dy GASYHS Sysiem Handbook

Methods Applied snd Interpretation of Paramelers:

v Measurement Conaitions: Further details are available from the Valkdation Raport al Ihe end
all the cerificate. All figures sfated in the canificata are valld 81 tha frequanoy indicated.

+  Anfenna Paramaters With TEL:- The dipole i mounted with the spacor o position its foad
paint axactly beldw the eentar marking of the fiat phantom section, with Ihe arms arented
parallal 1o the bady asis.

v Feed Foint (mpedance and Aeturm Loss; These parsmeters are measuned with the dipola
positioned under ihe liguld filled phantam. The impedance stated is fmnelormed fram the
measurarmart at the SMA connector to the feed paint. The Feturn Loss ansures [aw
reflected power. No uncersinty required.

+  Electncal Defay. One-way dslay belween the SMA cannector and the antenna feed pamt
Mo unceriainty raquired.

»  SAR messued SAR measured al the stated anlenna input power.

«  BAR normalized: SAR a8 measurad, nomalized 10 an inpu power of 1'W al the antenna
connEcior,

= SARA for nomingl TSL paramaters: Tna measured TSL parameters gm Usad o chloulgts the
nomingl SAR result.

The reponad uncarainly al measurement is steted a5 tha standard uncartalnty of measureman!
multigtied by the coverage factor k=2, which for 2 narmal disinbution coresponds o & covarage
prababillty of approximately 957
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Measurement Conditions
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Head TSL parameters at 5200 MHz
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Head TSL parameters at 5300 MHz

Thie Inlicsl g pammelss and calmdalions wems applien

F Temperature: Permittivity Conductivity
Nominal Head TSL paramaters | 220 358 478 mbwsm
Mrasured Head TSL parameters B0 s 025 *C 1 4 &F mhedm =2 B %
Hend THL temparatre changs durng ks L e == ——
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Head TSL parameters at S600 MHz
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Head TSL parameters al 5800 MHz

The inliowing paramstas and caloilasars wes applien

Temparniure Parmsitivity Conductivty
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Body TSL paramaters at 5200 MHz
Thus fallowong pararmatars and calculations waie apalied
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Body TSL parameters at 5600 MHz

This lallownp paramaias and caliularans wen applise
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Appendix (Additional assessments outside the scope of SCS0108)
Antenna Parameters with Head TSL at 5200 MHz
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Antenna Parameters with Head TSL at 5600 MHz

impedancs. rensformed i lead poin | B4 00-2T 0

| Fietum Loss [ _gFsaE
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Antenna Parameters with Body TSL at 5200 MHz
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Antenna Parameters with Body TSL at 5800 MHz
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DASYS Validation Report lor Head TSL

| Rt e T
Tl Latborapey) SPEAG, Zurich, Switzerlund
DU Dipobe 3G Types DSGHVE; Serial: [BGHEVE - SN:IOLS

oo Sysient LD O - CW] Frequency: 5200 MWz, Freguency: 5300 MHz, Frequency: 5600
MHz Frequency; SHO00 M He

Mediin paramerers tsed: F= 3200 MH: a=+,50 5fi; & = 36,3 p = 1000 kgfm” |, Mediom pimmisiers
Usesd- = 53000 A HZ: o= 466 Sh0L 6 =300 o= 1T Lp’m' , Medium paizinerzos used; = 5000 MHz; o=
AT Sl 5 =357 p = UK kpm’ _ Mediom parmeters wsed: | = 3800 MIUHs 0= 18 Sy 5= 334 p=
101 Lguu'

Phaninm section: Flal Section

Measureanien Stuudird: DASYS (IEEE/NEC/ANSLOA3, 15-201 1)

DASYSZ Configumdion,

= Probe: EX3DYY - 5N2503; ConvF{3.51, 3.51, 3351 ); Calihrated: 30, 122014, ConvyF{5.21, 5.21,
5.21 ) Calibrated: 30, | 22014, ConvF4.02, 4.02, 492y Callbraped; 30, 122004, ConvFid 9, 4.0, 4.4y,
Califraed: 30122014,

= Seqspe-Surfuce; | mm (Mectanicsl Surface Detection )
#  Blecimonics: DAES Sn601 . Calibmuesl: | 80820014
= Phuntom: Flat Phintorn 3.0 (foont: Type: QDOOOPS0AA: Seriak: 1001

= DASYSD52EE1223); SEMCAD X 14600073315

Dipule Calibration for Head Tissue/Pin=100mW, disi=100mim, [=5200 MH&F ovoim Siun,
dist=1.4mm (Sx¥x7 W Cube 02 Megamemen) gid- dasdmm, dy=dmm dz=1 4mm

Referenoe Yalue = &4 14 Vim, Power Dill = 0.07 4B

Puith SAR {ealrapulalad) = 163 Wiky

SAR(Lg)=7.78 Wik SARUU ) = 2202 Wik

Muasimuen value o SAR (memsurnedy = 175 Wike

Dipuole Calibration for Head Tissne/Pin=100m W, dist=10mm, =5300 MHz/Zoom Scan,
dist=1.dmm | Bx#x T Cube Ot Miessienen prnl dbm=3mim, dv=4mm. de=1 Smin

Referenee Walue = 6347 Vim; Power Dl = 0,05 B

Peak SAR (extmplaiad) = 30,7 Wikg

SAR(] =817 Wikg: SAR0 g) =234 Wiky

Muximum valee of SAR (mansined )= 1 8.6 Wikg

DMipole Calibration for Head Tissue/Pin=100mW, dist=10mm, I=5600 MHzEoom Sean,
dist=1.4mm ( Bx8x7 ) Cube 0: Measwremen gl dik=binm, dy=tmm. di=1 4mm

Relorenoe Value = 6368 Wi, Power Tinf= 008 dH

Peak SAR textrapolated) =352.2 Wikg

SAR(] g) = 8.14 Wikp; SAR(0 g) = 231 Wiky

Mavimum valoe 0l SAR {mensured) = | 89 Wik

Caariilicata hir D5EH2VE- 1023 _dan |5 Page b m 16
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Dipale Calibration for Head Tissue/Pin=100mW, dist=10mm, l=3800 MH«Zoom Scan,
dist=1.4mm (Bx8x7TWCube 0 Measureniens god du=dmm, dy=tman, de=1.4mm

Beference Value = 61.76 Vim; Power Dalt= 006 UB

Peak SAR (extrapolated) = 32.0 Wikg

SAR(] gh= 7.82 Wikg: SAR(ID ) = 223 Wikg

Maxtmum valoe of SAR (measured) = 18,4 Wikg

1000
-20.00
=30.00
-1, 00

-5i.00

0dB = [7.8 Wikg = 12.50 dBW/ke

Cartificaba Ne: DSGEH2V2-1023_Jan |8 Faga 11 of 15
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Impedance Measurement Plot for Head TSL

M Jan TR 1zipLian
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?5 r i SEDBRE FH2
/ A SEEASa
.57EE 0
s 50808 GH2
Him
CHI 544  LOG 5 dB'BEF -28 g8 £ L-21.37 df 5 286,008 BA6 HHz
A 1 1 T | T 1 £H2 Harkers
i 1 } 1 1 - 1 1 1 28,162 08
-k 1 il } /| 1 i ] | | | 5.30088 B
 —— A= 237 40 gl
; : SUEAB00 BHE
f Fy T T T " 25-25.370 4B
Mg | 1 ]:, 1 | k' GAIBHE BHT
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DASYS Validation Report for Body TSL

Dt 29,01 3015
Test Labomiary: SPEAG. funch, Switzerland
DT Dipole SGHz: Type: D3GHY 2 Serial: DS YD - SNa1023

Communicatinn System: U0 - COW: Preguency: S200 MMz, Freguency: 5300 M| L, Ereguency! Seli
Mz, Freguency: 3300 MMy

Medium parsimctens deed: [e 5200 MUz o =342 B = 40400 = NI00 Letm' . Mediww prsmeir
wigd; T=3300 MHz; m =535 Sl e =422 p= 000 ka'im ", Medium prsmesers useds [= 5600 MHz: o =
500 Smie =457 p= 000 k g’ Modium parameters e | =S800 MHe o= 0023 S g =484, p=
DA kg

Phuntom section? Flud Seetinn

Mensursinenl Standaid; DASYS (TEERTEC/ANSEOGS (U-20 |

DASY 52 Configurmalion

&  Probe; EXI0VA - SNES05 ConvFid, %5, 4 95, 4.895); Colibroted: 300122004, ConvF(4.TH, £ 74,
A.TH): Colibanged: 30022004, ConvFi4.335, 435, 4.535); Calilited. 30.12.23004, ConvFid4,32, 4 32
.32 ); Culibrted s 3000220014,

& Sepsmr-Suriace damn (W echpoies Sufuce Therseiim )
= Electivmics: DAES Sndl || Cahorutad: 1808 2004
& Thanreove: Tlal Phamsos 3.0 (sack ) Type: QDOODPSOAA; Sernl; 10802

 DASYSIFLRE(1223 3 SEMCAD X 14,6, IIN7331)

Dipale Calibiration for Dody Tissue/Fin=100m W, dist=10mm, (=5200 MHA2Ziom Sean,
dist=1.4mm (BxExT VU ube 0 Measrement grd: dy=dinm, dy=tmm, de=1 4m

Relerence Valoe = 5707 Win Power Deilfi=-0.02 (B

Peak SAR (eampolaied) = 28 6 Wikp

SAR( ) =733 Wihgs SARII0 g) = 2.04 Wkg

Muxtmuom valoe of AR [measunad) = 173 Wikp

Dipule Calibration lor Body TissuePin=100mW, dist=10mm, =53 MHz/Zoom Svan,
disi=1.4mm (BxEx7 )/ Cube §: Memsuremient R =R, dy=4mm, de=).4mm

Relerence Yolee = 5738 V/m. Puwes DilfT = -0, (05|

Feck SAR (estrapoliied) = 3000 Wikg

AR )= 745 Wik SARID g) = 2.07 Wike

Musimuen yalue of SAR (measured) = 17.8 Wilkg

Dipole Calibration for Body Tissue/Pin=10mW, dist=10mm, [=3600 MHz/Zoom Scan,
dist=1L4mm (Bx8x7Cube (b Messurciment il =l dy=dmm, de=) 4mm

Reference Yolue = 36,88 ¥im; Prwer Dl = 0006 J6

Peuk SAR (extrapolited ) = 34,4 Wik g

SAR(L gl =777 Wilker SAR(L) g) =215 Whkg

Maximum value of SAR {meostred) = 193 Wike

Carfilicnts Mo DOEHZVE-1 023 Jan 5 Pege 18 of 15
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, I=5800 MHzZoum Scan,
dist=1.4mm (8x8x71/Cube 0: Messurement grid: dxsdmm, dy=4mm, dz=1_4mm

Reference Value = 5510 Vim; Power Drilt = 0,05 dB

Peak SAR (extmapolted) = 352 Wike

SAR( g)=7.58 Wikg: SAR{10 g) = 207 Wkg

Maximum valve of SAR (measured) = 19.1 Wikg

-10.00
-20.00
30,00
-40.60

50,00

OdB=17.3 Wike = 12,38 dEW/ks

Cestfcate Mo, DSGH2-1023 e 18 Fage 140 15
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Impedance Measurement Plot for Body TSL

23 dan 2R L1T146104

E5T] w2 L U FR 12 43,00 -'.1._:‘s_n_1_3 0 IS s o 30,040 and HEg
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¥
o
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ChE 811  L00 2 3 dB-AEF -39 B 2 PoZnTELUE S5 200,000 BEd Ha
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End of 1! part of report
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