Report No. : EN/2015/A0010
Page: 1 of 54

il
Ay,

SAR TEST REPORT (O @D

N

TN e
The following samples were submitted and identified on behalf of the client as:
Equipment Under Test Handheld Type UHF RFID
Brand Name Soyal
Model No. AR-661UG-L
Company Name SOYAL Technology CO., Ltd.
Company Address 11F., No.368, Gongjian Rd., Xizhi Dist., New Taipei City
221, Taiwan(R.O.C.)
Standards IEEE /ANSI C95.1 , C95.3, IEEE 1528,

,KDB865664D01v01r04,KDB865664D02v01r02,
KDB447498D01v06,KDB941225D07v01r02

FCCID 2ACLE-AR-661UG-L

Date of Receipt Sep. 30, 2015

Date of Test(s) Nov. 06, 2015

Date of Issue Mar. 23, 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
Engineer Asst. Supervisor
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Date: Mar. 23, 2016 Date: Mar. 23, 2016
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Revision History

Report Number Revision Description Issue Date

EN/2015/A0010 Rev.00 Initial creation of document Nov. 17,2015
EN/2015/A0010 Rev.01 1% modification Nov. 18, 2015
EN/2015/A0010 Rev.02 2" modification Nov. 19, 2015
EN/2015/A0010 Rev.03 3" modification Mar. 23, 2016
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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 SOYAL Technology CO., Ltd.

11F., No.368, Gongjian Rd., Xizhi Dist., New Taipei City
221, Taiwan(R.0.C.)

Company Address
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1.3 Description of EUT
The Test Device is a production unit.

Equipment Under Test |Handheld Type UHF RFID

Brand Name Soyal

Model No. AR-661UG-L

FCCID 2ACLE-AR-661UG-L

Mode of Operation XRFID

Duty Cycle RFID 1

(T,\)A(HFzr)eq“e”Cy Range |grip 90225 — 92775

Max. SAR (1 g) (Unit: W/Kg)

Configuration Band Frequency | Measured | Reported | Position
Cover opened RFID 914.75 1.100 1.198 Front

RFID conducted power table:

Max. Rated Avg.
Fr?&LIJ_IeZF;Cy Power + Max.g Average Power (dBm)
Tolerance (dBm)
902.25 24 23.91
914.75 24 23.63
927.75 24 23.37
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1.4 Test Environment
Ambient Temperature: 22+2° C

Tissue Simulating Liquid: 22+2° C
1.5 Operation Description
1. RFID (900MHz):

Use specific software to control the EUT, and makes it transmit in maximum
power. The EUT was tested in two configurations based on KDB inquiry
(tracking number 695206):

Configuration 1: Cover closed: Top/right/left/bottom/Back/front sides at
5mm test separation distance.

Configuration 2: Cover opened: Top/right/left/bottom/Back/front sides at
10mm test separation distance. (For the cover opened
configuration, please refer to the test photos)

Top

Left | Right

Bottom

Front view of the portable RFID reader(cover closed)
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Note:
1. The device is a UHF RFID reader operable at 900MHz.
2. The device can transmit while in a close or a open configuration.

3. According to KDB447498 D01,

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

I act. tune up povwsr(mw ) P—
Min. test separation distance(mm) % -\;f(':‘H =3

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(X2E2)|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),

4.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.

5.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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1.6 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|2)/ p where o and p are the conductivity and mass density of the
tissue-simulant.
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Fig. a A block diagram of the SAR measurement system
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The DASY 5 system for performing compliance tests consists of the following
items:

1.

®© N

10.
11.
12.
13.

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.

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 Windows7

. 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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1.7 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
MHz Additional CF for other liquids and
frequencies upon request L

Frequency

10 MHz to > 6 GHz, Linearity: + 0.6 dB

Directivity

+ 0.3 dB in HSL (rotation around probe axis)
+ 0.5 dB in tissue material (rotation normal to probe axis)

Dynamic
Range

10 uW/g to > 100 mW/g
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 2+0.2mm
Thickness
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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1.8 SAR System Verification

The microwave circuit arrangement for system verification is sketched in Fig. b. The
daily system accuracy verification occurs within the flat section of the SAM
phantom. A SAR measurement was performed to see if the measured SAR was
within +/- 10% from the target SAR values. These tests were done at 900 MHz. The
tests were conducted on the same days as the measurement of the DUT. The
obtained results from the system accuracy verification are displayed in the table 1
(SAR values are normalized to 1W forward power delivered to the dipole). During
the tests, the ambient temperature of the laboratory was 21.7°C, the relative
humidity was 62% and the liquid depth above the ear reference points was = 15 cm
+ 5 mm (frequency < 3 GHz) or 2 10 cm £ 5 mm (frequency > 3 G Hz) 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.

z ¥
Spacer X

3D Probe positioner

_ \ Field probe
— '“H,_\\ e ST

- [ Flat phantom

e Dipole
Signal ‘ -
generatcr‘=]= 2 K":|:|—‘
A1

Fig. b The block diagram of system verification
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1w Measured _—
Validation 3 Frequency Target AZEBLIEE SAR-1g Seviells Measured
) /N SAR-1g , n
Kit (MHz) SAR-1g (mWi/g) normalized (%) Date
(mW/q) to 1W.
Dao0oVv2 178 | 900 |Body 10.6 2.79 11.16 5.28% [Nov. 06, 2015

Table 1. Results of system validation

1.9 Tissue Simulant Fluid for the Frequency Band

The dielectric properties for this body-simulant fluid were measured by using the
Agilent Model 85070E Dielectric Probe (rates frequency band 200 MHz to 20 GHz)
in conjunction with Network Analyzer (30 KHz-6000 MHz).
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 = 15 cm £ 5 mm (Frequency <3G) or =2 10 cm £ 5 mm (Frequency >3G) during
all tests. (Fig. 2)

Measured Target Target Measured | Measured
Tissue | Measurement Dielectric |Conductivity| Dielectric |Conductivity
Frequency %dever | %devo
Type Date (MHz) Constant, , Constant, ,
er o (S/m) er o (S/m)
900 55 1.05 54.842 1.057 0.29% -0.67%
Body | Nov. 06, 2015 902.25 55 1.052 54.738 1.062 0.48% -0.95%
914.75 55 1.06 54.262 1.084 1.34% -2.26%
927.75 54.976 1.066 53.998 1.108 1.78% -3.94%
Table 2. Dielectric Parameters of Tissue Simulant Fluid
The composition of the body tissue simulating liquid:
Frequenc Ingredient Total
ota
y Mode Preventol
DGMBE| Water | Salt Cellulose |Sugar| amount
(MHz) D-7
900 |Body| — [631.68g[11.72g| 1.29 — 1600 g/ 1.0L(Kg)

Table 3. Recipes for Tissue Simulating Liquid
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1.10 Evaluation Procedures

The entire evaluation of the spatial peak values is performed within the
Post-processing engine (SEMCAD). The system always gives the maximum
values for the 1 g and 10 g cubes. The algorithm to find the cube with highest
averaged SAR is divided into the following stages:
1. The extraction of the measured data (grid and values) from the Zoom Scan.
2. The calculation of the SAR value at every measurement point based on all
stored data (A/D values and measurement parameters)
3. The generation of a high-resolution mesh within the measured volume
4. The interpolation of all measured values from the measurement grid to the
high-resolution grid
5. The extrapolation of the entire 3-D field distribution to the phantom surface
over the distance from sensor to surface
6. The calculation of the averaged SAR within masses of 1g and 10g.
The probe is calibrated at the center of the dipole sensors that is located 1 to
2.7mm away from the probe tip. During measurements, the probe stops shortly
above the phantom surface, depending on the probe and the surface detecting
system. Both distances are included as parameters in the probe configuration file.
The software always knows exactly how far away the measured point is from the
surface. As the probe cannot directly measure at the surface, the values between
the deepest measured point and the surface must be extrapolated. The angle
between the probe axis and the surface normal line is less than 30 degree.
In the Area Scan, the gradient of the interpolation function is evaluated to find all
the extreme of the SAR distribution. The uncertainty on the locations of the
extreme is less than 1/20 of the grid size. Only local maximum within —2 dB of the
global maximum are searched and passed for the Cube Scan measurement. In
the Cube Scan, the interpolation function is used to extrapolate the Peak SAR
from the lowest measurement points to the inner phantom surface (the
extrapolation distance). The uncertainty increases with the extrapolation distance.
To keep the uncertainty within 1% for the 1 g and 10 g cubes, the extrapolation
distance should not be larger than 5mm.
The maximum search is automatically performed after each area scan
measurement. It is based on splines in two or three dimensions. The procedure
can find the maximum for most SAR distributions even with relatively large grid
spacing. After the area scanning measurement, the probe is automatically moved
to a position at the interpolated maximum. The following scan can directly use this
position for reference, e.g., for a finer resolution grid or the cube evaluations. The
1g and 10g peak evaluations are only available for the predefined cube 7x7x7
scans. The routines are verified and optimized for the grid dimensions used in
these cube measurements.
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The measured volume of 30x30x30mm contains about 30g of tissue.

The first procedure is an extrapolation (incl. Boundary correction) to get the points
between the lowest measured plane and the surface. The next step uses 3D
interpolation to get all points within the measured volume. In the last step, a 1g
cube is placed numerically into the volume and its averaged SAR is calculated.
This cube is the moved around until the highest averaged SAR is found. If the
highest SAR is found at the edge of the measured volume, the system will issue a
warning: higher SAR values might be found outside of the measured volume. In
that case the cube measurement can be repeated, using the new interpolated
maximum as the center.

1.11 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:

1.11.1 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.

sAr= 2| _c 9
yo, ot
whereby o is the conductivity, p the density and c the heat capacity of the

liquid.

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:
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1.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.

2.The measured volume around the temperature probe is not well defined.
It is difficult 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.

3.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%.

4. 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].
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1.11.2 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:

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

2.The accuracy of the calculated field strength will depend on the
assessment of the dielectric parameters of the liquid.

3.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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1.12 Test Standards and Limits

According to FCC 47CFR §2.1093(d) The limits to be used for evaluation are

based generally on criteria published by the American National Standards

Institute (ANSI) for localized specific absorption rate (“SAR”) in Section 4.2 of

“IEEE Standard for Safety Levels with Respect to Human Exposure to Radio

Frequency Electromagnetic Fields, 3 kHz to 300 GHz,” ANSI/IEEE C95.1-1992,

Copyright 1992 by the Institute of Electrical and Electronics Engineers, Inc., New

York, New York 10017. These criteria for SAR evaluation are similar to those

recommended by the National Council on Radiation Protection and

Measurements (NCRP) in “Biological Effects and Exposure Criteria for Radio

frequency Electromagnetic Fields,” NCRP Report No. 86, Section 17.4.5.

Copyright NCRP, 1986, Bethesda, Maryland 20814. SAR is a measure of the rate

of energy absorption due to exposure to an RF transmitting source. SAR values

have been related to threshold levels for potential biological hazards. The criteria
to be used are specified in paragraphs (d)(1) and (d)(2) of this section and shall

apply for portable devices transmitting in the frequency range from 100 kHz to 6

GHz. Portable devices that transmit at frequencies above 6 GHz are to be

evaluated in terms of the MPE limits specified in § 1.1310 of this chapter.

Measurements and calculations to demonstrate compliance with MPE field

strength or power density limits for devices operating above 6 GHz should be

made at a minimum distance of 5 cm from the radiating source.

(1) Limits for Occupational/Controlled exposure: 0.4 W/kg as averaged over the
whole-body and spatial peak SAR not exceeding 8 W/kg as averaged over
any 1 gram of tissue (defined as a tissue volume in the shape of a cube).
Exceptions are the hands, wrists, feet and ankles where the spatial peak
SAR shall not exceed 20 W/kg, as averaged over an 10 grams of tissue
(defined as a tissue volume in the shape of a cube).

(2) Occupational/Controlled limits apply when persons are exposed as a
consequence of their employment provided these persons are fully aware of
and exercise control over their exposure. Awareness of exposure can be
accomplished by use of warning labels or by specific training or education
through appropriate means, such as an RF safety program in a work
environment.

(3) 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
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exercise control over their exposure. Warning labels placed on consumer
devices such as cellular telephones will not be sufficient reason to allow
these devices to be evaluated subject to limits for occupational/controlled
exposure in paragraph (d)(1) of this section. (Table 4.)

Uncontrolled Environment | Controlled Environment
AUIRTEN) (SR General Population Occupational
Spa“e("B':;ﬁ;‘ SAR 1.60 m W/g 8.00 m W/g
Spatial Average SAR
(Whole Body) 0.08 m W/g 0.40 m W/g
Spatial Peak SAR
(Hands/Feet/Ankle/Wrist) 4.00 m Wig 20.00 m Wig

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
Cover closed
Averaged SAR over
Distanc Max. Rated Avg. Measured 2
. Freq. Avg. . 1g Plot
Mode Position e Power + Max. Scaling
(MHz) Power (W/kg) page
(mm) Tolerance (dBm)
(dBm) Measured | Reported
Top 5mm |902.25 24 23.91 2.09% 0.233 0.238 -
Right 5mm |902.25 24 23.91 2.09% 0.054 0.055 -
Left 5mm |902.25 24 23.91 2.09% 0.046 0.047 -
Bottom 5mm |902.25 24 23.91 2.09% 0.516 0.527 -
RFID Back 5mm |902.25 24 23.91 2.09% 0.123 0.126 -
Front 5mm |902.25 24 23.91 2.09% 1.140 1.164 22
Front* 5mm [902.25 24 23.91 2.09% 1.136 1.160 -
Front 5mm |914.75 24 23.63 8.89% 0.837 0.911 23
Front 5mm |927.75 24 23.37 15.61% 0.494 0.571 24
Cover opened
A d SAR
Distanc Max. Rated Avg. Measured verage over
o Freq. Avg. . 19 Plot
Mode Position e Power + Max. Scaling
(MHz) Power (W/kg) page
(mm) Tolerance (dBm)
(dBm) Measured | Reported
Top 10mm | 902.25 24 23.91 2.09% 0.392 0.400 -
Right 10mm |902.25 24 23.91 2.09% 0.044 0.045 -
Left 10mm | 902.25 24 23.91 2.09% 0.028 0.029 -
Bottom 10mm [902.25 24 23.91 2.09% 0.037 0.038 -
RFID Back 10mm |902.25 24 23.91 2.09% 0.783 0.799 -
Front 10mm | 902.25 24 23.91 2.09% 1.100 1.123 25
Front 10mm [914.75 24 23.63 8.89% 1.100 1.198 26
Front* 10mm |914.75 24 23.63 8.89% 1.092 1.189 -
Front 10mm [ 927.75 24 23.37 15.61% 0.853 0.986 27
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3. Instruments List
. Serial Date of last | Date of next
Manufacturer ees Type number calibration | calibration
Schmid & Dosimetric
Partner E-Field EX3DV4 3938 Oct.01,2015|Sep.29,2016
Engineering AG Probe
Schmid & System
Partner Validation D90o0Vv2 178 Apr.28,2015 | Apr.27,2016
Engineering AG Dipole
Schmid & .
Partner  |Pata acquisiion g, 1260  |Sep.24,2015|Sep.23,2016
) . Electronics
Engineering AG
Schmid & . , . .
DASY 52 Calibration | Calibration
.Par”?er Software V52.8.8 N/A not required | not required
Engineering AG
Schmid & . . . .
Engineering AG g g
. Network
Agilent Analyzer E5071C |MY46107530[Jan.27,2015|Jan.26,2016
. Dielectric Calibration | Calibration
Agilent Probe Kit 85070E  MY44300677 not required | not required
Ag”ent Dual-directional 772D MY46151242 Feb.11 ,201 5 Feb10,201 6
coupler 778D  [MY52180302 Feb.05,2015|Feb.04,2016
, RF Signal
Agilent Generator N5181A |MY50145142|Feb.06.2015|Feb.05.2016
Agilent Power Meter E4417A [MY52240003| Jul.15,2015 | Jul.14,2016
Agilent Power Sensor | E9301H |MY51470002/Dec.11,2014|Dec.10,2015
Digital
TECPEL thermometer DTM-303A | TP130075 |(Mar.27,2015|Mar.26,2016
Anritsu Power Sensor | MA2411B 1306051 |Jan.26,2015|Jan.25,2016
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4. Measurements

Date: 2015/11/6
RFID_Body-worn_Front_CH 902.25 5mm_Cover Close
Communication System: RFID; Frequency: 902.25 MHz
Medium parameters used: f = 902.25 MHz; o = 1.062 S/m; ¢, = 54.738; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:
Probe: EX3DV4 - SN3938; ConvF(9.22, 9.22, 9.22); Calibrated: 2015/10/1;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1260; Calibrated: 2015/9/24
« Phantom: Body
o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Body/Area Scan (111x91x1): Interpolated grid: dx=15 mm, dy=15
mm
Maximum value of SAR (interpolated) = 1.38 W/kg

Configuration/Body/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,

dy=8mm, dz=5mm

Reference Value = 17.30 V/m; Power Drift = -0.15 dB

Peak SAR (extrapolated) = 1.47 W/kg

SAR(1 g) = 1.14 W/kg; SAR(10 g) = 0.799 W/kg

Maximum value of SAR (measured) = 1.32 W/kg

Configuration/Body/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm,

dy=8mm, dz=5mm

Reference Value = 17.30 V/m; Power Drift =-0.15 dB

Peak SAR (extrapolated) = 1.39 W/kg

SAR(1 g) = 1.05 W/kg; SAR(10 g) = 0.743 W/kg

Maximum value of SAR (measured) = 1.20 W/kg
dB R

-2.38
-4.76
-f.13
-9.51
-11.89

0 dB = 1.20 W/kg = 0.79 dBW/kg
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Date: 2015/11/6
RFID_Body-worn_Front_CH 914.75_5mm_Cover Close
Communication System: RFID; Frequency: 914.75 MHz
Medium parameters used: f = 915 MHz; o = 1.084 S/m; ¢, = 54.262; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:
e Probe: EX3DV4 - SN3938; ConvF(9.22, 9.22, 9.22); Calibrated: 2015/10/1;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn1260; Calibrated: 2015/9/24
e Phantom: Body;
« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Body/Area Scan (111x91x1): Interpolated grid: dx=15 mm, dy=15
mm
Maximum value of SAR (interpolated) = 0.950 W/kg

Configuration/Body/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,

dy=8mm, dz=5mm

Reference Value = 14.84 V/m; Power Drift = -0.13 dB

Peak SAR (extrapolated) = 1.11 W/kg

SAR(1 g) = 0.837 W/kg; SAR(10 g) = 0.582 W/kg

Maximum value of SAR (measured) = 0.958 W/kg

Configuration/Body/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm,

dy=8mm, dz=5mm

Reference Value = 14.84 V/m; Power Drift = -0.13 dB

Peak SAR (extrapolated) = 0.951 W/kg

SAR(1 g) =0.724 W/kg; SAR(10 g) = 0.514 W/kg

Maximum value of SAR (measured) = 0.843 W/kg
s . _

-2.62
-5h.25
-F.87
-10.50
1312

0 dB = 0.843 W/kg = -0.74 dBW/kg
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Date: 2015/11/6
RFID_Body-worn_Front_CH 927.75_5mm_Cover Close
Communication System: RFID; Frequency: 927.75 MHz
Medium parameters used: f = 927.75 MHz; o = 1.108 S/m; €, = 53.998; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:
e Probe: EX3DV4 - SN3938; ConvF(9.22, 9.22, 9.22); Calibrated: 2015/10/1;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn1260; Calibrated: 2015/9/24
o Phantom: Body;
« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Body/Area Scan (111x91x1): Interpolated grid: dx=15 mm, dy=15
mm
Maximum value of SAR (interpolated) = 0.590 W/kg

Configuration/Body/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 11.48 V/m; Power Drift = -0.19 dB
Peak SAR (extrapolated) = 0.656 W/kg
SAR(1 g) = 0.494 W/kg; SAR(10 g) = 0.340 W/kg
Maximum value of SAR (measured) = 0.569 W/kg
Configuration/Body/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 11.48 V/m; Power Drift = -0.19 dB
Peak SAR (extrapolated) = 0.551 W/kg
SAR(1 g) = 0.411 W/kg; SAR(10 g) = 0.288 W/kg
Maximum value of SAR (measured) = 0.476 W/kg
e -

-2.65
-5.30
-7.96
-10.61
-13.26

0 dB = 0.476 W/kg = -3.22 dBW/kg
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Date: 2015/11/6
RFID_Body-worn_Front_CH 902.25 10mm_Cover Open
Communication System: RFID; Frequency: 902.25 MHz
Medium parameters used: f = 902.25 MHz; o = 1.062 S/m; €, = 54.738; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3938; ConvF(9.22, 9.22, 9.22); Calibrated: 2015/10/1;

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

o Electronics: DAE4 Sn1260; Calibrated: 2015/9/24

o Phantom: Body;

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Body/Area Scan (81x81x1): Interpolated grid: dx=15 mm, dy=15 mm
Maximum value of SAR (interpolated) = 1.40 W/kg

Configuration/Body/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 1.818 V/m; Power Drift = -0.15 dB
Peak SAR (extrapolated) = 1.46 W/kg
SAR(1 g) = 1.1 W/kg; SAR(10 g) = 0.716 W/kg
Maximum value of SAR (measured) = 1.38 W/kg
Configuration/Body/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 1.818 V/m; Power Drift = -0.15 dB
Peak SAR (extrapolated) = 1.43 W/kg
SAR(1 g) = 0.787 W/kg; SAR(10 g) = 0.534 W/kg
Maximum value of SAR (measured) = 1.09 W/kg
dB

-2.33
-4.6b
-7.00
-9.33
-11.66

0 dB = 1.09 W/kg = 0.37 dBW/kg
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Date: 2015/11/6
RFID_Body-worn_Front_CH 914.75_10mm_Cover Open
Communication System: RFID; Frequency: 914.75 MHz
Medium parameters used: f = 915 MHz; o = 1.084 S/m; ¢, = 54.262; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3938; ConvF(9.22, 9.22, 9.22); Calibrated: 2015/10/1;

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

o Electronics: DAE4 Sn1260; Calibrated: 2015/9/24

o Phantom: Body

« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Body/Area Scan (81x81x1): Interpolated grid: dx=15 mm, dy=15 mm
Maximum value of SAR (interpolated) = 1.33 W/kg

Configuration/Body/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 0.8960 V/m; Power Drift = -0.09 dB
Peak SAR (extrapolated) = 1.44 W/kg
SAR(1 g) = 1.1 W/kg; SAR(10 g) = 0.718 W/kg
Maximum value of SAR (measured) = 1.36 W/kg
Configuration/Body/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 0.8960 V/m; Power Drift = -0.09 dB
Peak SAR (extrapolated) = 1.40 W/kg
SAR(1 g) = 0.795 W/kg; SAR(10 g) = 0.535 W/kg
Maximum value of SAR (measured) = 1.07 W/kg
dB ¢

-2.3b
-4.73
-7.09
-9.46
-11.82

0 dB = 1.07 W/kg = 0.29 dBW/kg
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Date: 2015/11/6
RFID_Body-worn_Front_CH 927.75_10mm_Cover Open
Communication System: RFID; Frequency: 927.75 MHz
Medium parameters used: f = 927.75 MHz; o = 1.108 S/m; €, = 53.998; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3938; ConvF(9.22, 9.22, 9.22); Calibrated: 2015/10/1;

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

o Electronics: DAE4 Sn1260; Calibrated: 2015/9/24

o Phantom: Body;

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Body/Area Scan (81x81x1): Interpolated grid: dx=15 mm, dy=15 mm
Maximum value of SAR (interpolated) = 1.02 W/kg

Configuration/Body/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 0.7410 V/m; Power Drift = 0.15 dB
Peak SAR (extrapolated) = 1.13 W/kg
SAR(1 g) = 0.853 W/kg; SAR(10 g) = 0.552 W/kg
Maximum value of SAR (measured) = 1.06 W/kg
Configuration/Body/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 0.7410 V/m; Power Drift = 0.15 dB
Peak SAR (extrapolated) = 1.03 W/kg
SAR(1 g) = 0.599 W/kg; SAR(10 g) = 0.402 W/kg
Maximum value of SAR (measured) = 0.785 W/kg
dB ]

-2.44
-4.87
-1.3
-9.74
-12.18

0 dB = 0.785 W/kg = -1.05 dBW/kg
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5. SAR System Performance Verification

Date: 2015/11/6
Dipole 900 MHz_SN:178_Body
Communication System: CW; Frequency: 900 MHz
Medium parameters used: f = 900 MHz; o = 1.057 S/m; ¢, = 54.842; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:
Probe: EX3DV4 - SN3938; ConvF(9.22, 9.22, 9.22); Calibrated: 2015/10/1;
Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn1260; Calibrated: 2015/9/24

« Phantom: Body

« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=250mW/Area Scan (41x101x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 3.62 W/kg

Configuration/Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm
Reference Value = 58.31 V/m; Power Drift = -0.00 dB
Peak SAR (extrapolated) = 4.38 W/kg
SAR(1 g) = 2.79 W/kg; SAR(10 g) = 1.78 W/kg
Maximum value of SAR (measured) = 3.61 W/kg
dB

-2.29
-4.5h8
-b.86
-9.1%
-11.44

0 dB = 3.61 W/kg = 5.58 dBW/kg
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6. DAE & Probe Calibration Certificate

Calibration Laboratory of o -a_,:‘& ’ ...'.n.u.‘} o b Nk FEl et
Schrmid & Pariner m ¥ \II c Baivice auiase d'éalonnage
Engineering AG ez Sarvesic wviEEe i tasburs
Zaughmunsirsans &, 1004 Zorkch, Swikmmried C Rﬁ:j 5w Callbration Service
Ancreciied b T Seiss Acoiedlalin Bevidn |RAS) Acereditaiion Moo SCS 0108

The Swise Acersdlation Serics e one al The signatesioe jo s ES
Waultiivieral Agressmem for the: recognition of colbrason setificates

Cllent SGS - TW [Aucken) Certifizate Ho: AEA-1260 Sepl15

|CALIBRATION CERTIFICATE |

|
| Eatye DALY - S0 000 D04 BM « SM: 1260

Al Ll b QA CAL-Us.veg
Calibration procedure for the data acquesiiion slecironics (DAE)

Caliration caln Septeamber 24, BO15

| Tris caibraion policalo doowrcnis B imocabi®y ko nalkneal Sieesands, whieh raiae e sl dmbs o megarsmonie £31 |
Thee: masremams and e Uncanaintias with confdencs probatelly aes grean o e Rlosang peges e am el of e cermlisnie

A ARl it D Cxreladdien i Dm chimed laboesiory i by ereoment fsmpemive (22 = 10 and humadily « TO%, |
a1 H) £ oiEni e Lrsc] (WS T orilicai ior caeraan |
Frimary Etandaics |iza Cal D [Carlilasbe Mo | Schagued Csdrsion |
KaiFiay Mutimeter Type 200 IHH.II-II]E"S: DE-Sep- 15 (e T153) Sap-15
Sacondiny 5 larkinds |1 ¢ Chaok Cass (10 hotiss) - Sokoduad Check
fgin ONE Caimsrion Lind SELUWE (B3 Al T D dare S (o P ol G Pasci | IF e clinck: J@n-r6
Caluasor Boa 3,1 SE WS 06 A WCER - e 15 T Bodjbes Erei) il hinse check! @n-16
Fentiiin Rlorio] SQNELPE
Casloroiet b Enic Hnlaxd Tontlwncun i e
e — —"_"E-—'q,i-\ig--_—\-""_
ApprsE e Fin Bamhxd Dopuly Technkcal Morscsh i ' 0
/] e
Isaund Bapleedms 29, 2
Thi bl iu ks Giiale dhal vl e repmduced =eeepi ol withos wniien of tha ﬂm_ﬂ'f
Cariicam ha: OREL 1260 _Sap1h Fage 1 of5
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Callbration Laboratary of T = T e—

Schmid & Partner ety Y- Sarvice aulmee demienmme
Enginsenng AG ﬁ ,,ﬂﬁ_ = G revicti syt areduie

dessghounsirasen-EE 004 Tunes, Swiaenisni ). :.-,;__'h:‘_..-.ﬂ-.- ‘l;“q_‘_:;j. 5 Eyulas Calllipaliop Servce

A= i i A e s SRS Boowistsnan Mo SCS 0108

The Swise Anrreditafeon Sarios 5 ona o the signalodes to e EA

wesiisienal & rof fr ifie o nifins of caruien cerih

Glossary

CAE dala acguisition skecionics

Connecior anghe  Information used m DASY sy=iam o align probe sensor ¥ 19 the robot
conrdinata systam,

Methods Applied and Interpretation of Parameters
o D0 Volfage Measurement Calbration Factor assessed tor use in DASY systemn by
comparison wih 8 cahbraled (nsrumenl iraceable 1o natlonal standards. The ligure glvamn
corespends o he ull scale range of the velimater 0t respective rangs.

=  Uonineefor angle: The angle of the connector is essessed measuring lhe anglé
machianssally by 4 lool Insered, Uncertainty is not required

=  The lallowing paiameers as dooumanad I e Appendix contaln lechnleal mormallon az =
result lrom the perlormance test and requine G uncarainty.

» O Vellage Measwement Lineanty: Verfication of the Lingarnity a1 = 10% and -10% of
ne nominnl callbration voltage. Influence of offas! voliege is meluded in this
measurement,

= Common mode sensitvify Influence of 5 positive of negalve ommon mode vollage o)
the diterental measuremeant.

* Channal saparsiion” Influenoe of & yeltEge an e nelghbor channals ol sutyes! 1o @n
ihput vellage.

o AD Converter Values with inputs shonted Values an the Internal AD converler
portesponding o zarm inpul voltages

v mput Oftsst Measwemen!; Oulpul voltage and stalisical resulls over a large number ol
zarg valtage measuremeants,

& ol Cifser Curvent’ Typical value tor Inlermation, Madmum chianme! inpuet afisst
currenl, nar conzidaing tha ngut resistance.

s imput resistance; Typieal value for information: DAE input resistance af the connactar,
eluring Intemal auls-2araing and during measurament,

= Low Batiery Alsrmr Votage: Typical value for imlormation. Below this volisge, 8 ostiery
alarm signsl is genarated,

= Power constimption: Typlesl value for infarmatian, Supply cuirents ln vanioues oparating
modes,

st e DAEA- 260 _Bap b Pagc 2 4 &
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DC Voltage Measurement

AD - Converter Resolution nominal
High Ranga: 158 = Bpv, full renga = 100, .+300 mY
Lenwt Flanga: 1L8B= Eird . full range = 1. 3l
DWEY measuremant parameders: Aulo Zaro Time: 3 sed; Measuring fime: 3 geo
Calibration Faotors X ¥ z
High Range A06.043 & 0.02% (k=R | S05010 4 0.02% (k=2) | 405577 + 0.07% k=]
Low Range AH5700 & 1.50% (k=2) | 401558 + 1.50% (k=2) | 400483 + 1,500 k=F}
Connector Angle
| Connector Angle o bs used in DASY system | BE"E1"
Certilicals No: DAEG-1260_Sap1s Papa 2ol &
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity
High Range Raading (pV) Dittarance (u¥) Ermor (%)
Channel X = Inpul 189830 T1 071 -0.a0
Chanmnal X + Input 200042 187 .01
Chanmal X = Input ~TEHET 29 A64 =002
Ghanmal ¥ = Input 1#2587.03 L g ] <000
Channel ¥ + Input 2000218 Q.75 00
Chanmnel ¥ - It -20000.65 -0.08 000
Channel £ + Input 159855 02 -2.52 =000
Channel 2 + Input 20,79 -0.63 -0.00
Channel T - Impust 2000187 1.0 U
Low Range Feading {1V Ditference (uW) Error (%)
Channel X + lnput 2001.3 e Lk
Channel X + Input 20174 ] o0a
Channel ¥ = Input 1471 044 -0.25
Channal ¥ + Input 200147 a1 0.0
Channel ¥ + Input 257 -0.08 =0.04
Channal ¥ - Input -184.16 oo <00t
Channel Z + Input 20008 .18 =0un
Charnimel Z + Input 200.35 -116 -0L.58
Chanmel £ = Inpult -198.72 -1.47 0.74
2. Common mode sensitivily
DAEY measuramand parameters: Aute Zars Timee 3 sea; Measusing fime: 3 ses
Common mode High Rangs Low Range
Irpist Voltage (mi) Average Reading (V) Avarage Resding (uV)
Channel X 200 1.97 0.0
- 200 0.95 =130
Channel| ¥ 200 1328 13.11
=200 -13.68 -13.8E
Channel Z 200 -0.48 -1.25
=204 =1.06 -1.67
3. Channel separation
DASY mapsurement peramatars: Auts e Time: 3 sec; Massuring tima: 3 s8¢
Input Voltage (mV) | Channed X (V) | Channel ¥ (pV) | Chonnel Z (V)
Channel X faiji] - 5.85 -2a5
Chanmel ¥ 200 a1z - 6.9%
Channal 200 245 728
Camfcate Mo DAE4-1280_Sep15 Page 4 of 5
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4. AD-Converter Values with inputs shorted
DHAEY measurement paramatars: Auto Zero Time: 3 sec; Maasuring time: 3 sec
High Range (LSE) Low Range [LSE)
Chanmel X 15811 14818
Chanmnal ¥ 15818 =2 b
Channel Z 18044 €864
5. Input Offset Measurement
DAEY maasurement paramatars: Ausa Zaro Time: 3 sec; Massuring time: 3 sec
Input 100
Avorage (uV) | min. OMfset (uV) | max. Otset (uvy | 5% i::’.}m
Channel X 0,60 .63 LED .44
Channel ¥ -0.68 3,18 027 0.8
Channel Z -1.05 .87 025 048
6. Input Offset Current
Mamingl Ingut clrcuitry oftsed curent o all channals: <2504
7. Input Resistance (Typical values for mfarmaticn}
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ ] 200
Channel Z ] a0
8. Low Battery Alarm Voltage [Typical vales for infarmaiion)
Typical valuss Alarm Lewal [VDC)
Supply (+ Vee) +7.8
Supply (- Vec) 7B
9. Power Consumption (Typical values for informatien)
Typleal valuss Switahed off (mA) | Stand by (mA) | Transmitting {mA})
SUpply [+ ¥ee) .01 i 4
Supply (- Yes) -, & 4
Cerlificale Mo: DAES-1260_Sen 6 Fage 506 5
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Calibraticn Laboratory of oy 5 5 S

Schumid & Pariner S [ Sorvies sasie PEINGGe
Enginesring AG 7 -3 g Eintalmanens it

Ewsgauinsiraian 43, N84 Turicn, Switews "'-::.'-d”__l‘f:;? Buwiss Cailmaiion Servics

Beaim e try iR Seek Aestarisgm Senon (345) Arerysusiion Mo . SCS 0108

Thi Swiss keonedilation Serdce = one of e signaliies & B9 EA

W | ag 1ar ihe Mz uf ealibraiken carScaie

Clies  SESTW [Atidun) Carilizain e EXN3-3938_0ct15

[CALIBRATION CERTIFICATE |

|--‘:-in= EX30Wd - 83938 |

[kl poekduag| O CAL-DTvE, b CAL-A4 5 A CAL-Z3.wh, A CAL-T5 v6
Calltratien prosiuce i desimetric E-feld probes
| Eoiriin e Cicaober 1, 2015

| T esifvapi peil sre Uooumerm e anmenl iy b rebor ] sl o, wWiish realae e physias fits @l ssamwaments (511
| Tl i wnri the il Cewnihil b Y are ghitn o e iy e and eee pan ol P oo e

A il Vet DEm concucied. i T connd |sbasstiny fesllly: @19 Fon e merporsties CU e 37 0 etd Rumisey < T

Cabinimerry Froyeresil uaed [METE oilical for cilbrstion|

Pransy -I_I:L_ Cot Cisin (Carificoig Mo | 15 C ]
Priiwr mter B350 CEA TR O (Mo, 21 P03 1257 Wian il
Fl-ml sErsor FAA TR By 5 14DECHT DEAD18 (Mo 3174526 Wai 10
gkt 3 00 Anenusir | GN-BEOES (22 DB 1 My haarn
Aulctents T oS Apamaiior &N 559 1) (308 | a1 8 o, 27 BT has 6
iirtwranics A1 o8 Afensaior | EH: SR1Z8 () [ ot Ape-ts o, 717 g1 [TE
Tmimcs Probe EEWT | Sheanta | Dt (o ES3013 Drid] Cact5
| i RE-TH 14 i 15 Na. DAEA-BB0_tms) ] N
|
SECn ATy |_E|“ Lk Cnw (m ieaise| Echoiulad & heca
n_rmu-nr: Aann IJ.E.‘EI!L!!:'ITI:.'H A-hug-Se | twmp i Emach Aes 1) | I feoaiee check Apr-16 |
B AnmyTer HIP TR LISETAEAS B0 [0 howan clwek Goetd] [ I house chegh: 06115
 — [r— Funsos el

b e ‘e Eraa | i T el izl : a:;?

Agpaipsi iy Sl Pk Jrhrral Mg m

Temmient Ozt 2 JOAE |
Tiia & .wmuluuub'unmuun:m--u:ym--un ot | vl il |

G Moy EX3088 Ocl )8 Paiges 18 114
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Calibration Laboratory of LN, r'{"-"\i 5 = " y
Bonmio & p‘ﬂ-'l'h'lﬂ'f —— o O Sevicr auimes iy
Enginasann = | Sarvizin o Vxzen ) imiin
B&'En i B84 ik, Switraitnnd ’@5 el b R ——————
Ackiuiiib by e Sescn Abrreiltnio Gariie - RASH AceveStation o) SCE D108

The Seiwy Reepsdiiaiinn Seryie iy e od s sgrsicrms o e B4
Ml agrvameni lor e eoognives of ihrsion nedifirmme

Glossarny:

TSL s S| na s

L [ T sl vty in Trest spce

CumeF wrrsllivily in TEL { NORMwyz

DCF Moda comolassian ponl

e it falne | 1y _ayuke) ol Bie FF sl

& B e B mirdidmtion capanden nearoation parameien:

Prgigalinm g i miiElion amund Eobe pes

Poariratom & o vk e el A asis B s e e planenoimal o prohe s |5l measurameEnl came;
L., il = Qenoireal 1o proba 2is

Ganracior frgle nfiormosicm et n DASY sysism o aligr pidbe asmsm X 40 6 P60 Ge0famnm Spssmm

Calibration is Performed According to the Following Standards:

a3l IEEE 210 1628-201 2, “IEEE Roconmianded Praclice for Dotemineg ihe Prak Spatisk-deraged Specili
hbmarpian Rabs (SAR) & e Humsn Head Tesn Wirsless Communicetons Devicas: Maasumsment
Tachmizues, June 2093

L (EC AZ208-7 . Pricaours o massre iha Speciic Ahsemition Feate (EAR) for handsned dessoms Lisesd | cloee
provammily fo i s (reguearcy ange of 300 MHz o 3 GHe)". Felary 005

) IBD GE- Procedure i Seiemine e Speciic Absonplion Mals (3AF) For dligies COmmopNcaElion deyies
e 1 Cinsa precnmity 30 tha hirren body (requenoy rarge of 20 MMz o B G, Vaeh 2070

) KDE BREGE, “SAR Messumaimenl Reguiaimmnts ke 100 MHz o § GHz

Halhud: Applied and Interpretation of Parameters:

NN v 7 Assessad for Z-lisin polareaton =00 00 < 500 Mz m TEM-xcel |= 11000 e RED weivegie]
MORME,y.2 &8 Wy iidermediate yebdes. | &, e wncemaintke of WORM e doas not atfenl the B -Sakt
unirstaimy Irscde TEL [s=n below GaneF)

s MO = NOBRY e * regquanpsyessoee (e Freguancy Roopense Char] T inesrzation s
implemanind in I&SYd safware wirsions l@er han 2.2 The uncerimniy of the requaney resoonse = fnolited
I i1 aealad ineermainty i Conve

& DOPY )L DOP &8 numencal ineanzalon paremalers assassed based on (he data of power sween wilh W
s [ro urisefiElity reguied) DOP doas not dapend on iagueny ior maida

= P4 PAR & the Pask lo Average Ratio thet & nat calinrebag bl detrrmined orsad sn e sigrd
ormruclerislics

= ARE B O Da 2 WEE 2 A B, O O sre puimentol ipesnizalion parsmaters sesessad tased off
Wi dats of povwer seeeg for speclic motulahon sgeal, The geramstars to pel depand on eguency i
meetla. VH = ibe maxemem csibmlion range expressed in AVE voltape across (e dioos

= Coma® and Houndory Efes Pammsdarsr Assesserd m Hlal phariom using E-fieid |or Tenpeslue Tranghet
Stendard for b = W00 Mkz) and mede saveguide wsing analyics fialo dised ilons S on g
massimmants for 1 = B0 Mz Tha same salups are used for assessman of the perramosars anplied o
o Ery compenassan (Slphie tepim) of whish fypical uncertenly valiEs 2 given Thess pismsiars s
sl in DASYE sofwere 18 improve probe accirany close o the Bawndary, The aensfiivily in TSL cofespords
W NORME G Cioner wharnay e ncertaipdy corrpsgonas 1o thot grian for CandF. & frequancy dapanden
CaieeF 5 umad 0 OASY weesion 4 & and highes which allve extanding b valiily em &80 Mz s 1)
LU [EFS

= Sphemmal iy (30 deyrsbon fom moimmyd inoa feld of low pradenis reabeed v = Nal Sl
aypasEd by & pEtcn amenms

& fnmoe Ofsed The sensor offnel coreapands b e offoe ol vimml messuremean e from e b
o proge aain), No lermsncs regived,

= Lanmecior Angie- The angla s asseseed e the injomatim ginad by dstsmining the NORWY {riv
unpartainty o,

Cartifroain Mo EXY-3E4H G510 oo il 1

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.
[Py R IF%“,{HU SRR B IR, E 90 ‘¢%fﬁ‘m B'FIJ?'iF'I?‘FI’ ’ TF'ﬁﬂl’ﬁFiﬁﬂi °

This document is |ssued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at




Report No. : EN/2015/A0010
Page: 36 of 54

EXIDNE = Shi:3arks Celober 1, 2005

Probe EX3DV4

SN:3938

Manufactured: May 2, 2013
Calibrated: October 1, 2015

Calibrated for DASY/EASY Syslems

(Mot nan-com palible will DASYZ syslemd)

Cemficale Moo EX23-3528_Oc1s Page 3o 11
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EX30VE- SN-FIE0 Octobar 1, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3938

Basic Calibration Parameters

Sensaor X SensorY Sansor T Une [k=2)
Karim [E'u'glm*]" 0.52 [ET 0.34 101 %
CCP (m') 100.4 .y 104.9

Modulation Calibration Parameters

i [ Communication System Name. A B C o VR une"
dB dB YV L] mV k=2
[ = B [T+ [iki} 1.0 Eili} 141.3 =T %
¥ 0. i} 14 1412
Z 0.0 0.0 10 128.7

The mm-bod uncertainty of measurement is stated as the standard uncerainty of measuremeant
multiplied by the coverage factor k=2, which for a normal distribution cormaspends 10 a coverage
probabllity of approximately 85%.

:Wmmﬂ.mﬂTzd)nﬂlmH!E?ﬂqulﬂﬂhmstLI:uﬂ-hﬂ:ﬁﬂﬂﬂ.

* Ungariiney is detanmingd wsing the max deiorion I Srear resporme appking reclarguier distisuion and i exprassed St the squan of ihe
fikd valun.

Cenificale Mo, EX3-20058 DS Page 4o 11
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EX30Va- R334 Depabyar 1, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3938

Calibration Parameter Determined in Head Tissue Simulating Media

|t »M Cortn™™ | come x| comey | comez | nipra® | Som | e
75 218 0.0 869 s | gen | 009 | 187 | +120%
B35 41.5 .80 9.35 B35 935 0,26 123 £1200% |

| am 415 0.07 915 | 816 | 816 | o048 | i#8 [ +120% |
1450 405 1.30 7E8 | 7Es | 7ma | 043 | 265 [ +q20%
1750 40,1 1,47 817 BT 817 .36 DuBD £ 120 %
1800 40,0 1.40 7.68 T.BA T.E9 032 .80 £12.0 %
2000 400 1.40 T.58 .58 T.E8 (.36 0.75 =120 %
2300 35 1.67 746 | P46 | 746 | 034 | 088 | 2120%
2450 ] 1.80 7.11 a1 T 0.3z 0.8 =12.0 %
260 3.0 1,96 678 8.7& .78 024 1.23 +120 %
B2E) 368 4.71 4.80 4.90 4.90 040 1.6 131 %
5303 358 4.7E 481 4.81 481 040 1,60 131 %
SHDE 5.5 507 4.28 4,28 428 0.EQ 160 | 2131 %
GTED 54 522 4.41 4.41 4.41 0.50 1.80 +131 %

“ Froquency validly above 300 MHzof £ 1mmmmuunﬁs~runmmmwma ubﬂhnm“hfﬂﬂm T
g ity s Lhe RES el e ComaF and thie rainty fof the andl. Fraquescy walicly
tezhow 30 MM s = 16, 25, 40, iﬂm?ﬂmhﬁuﬂ aszossmerte ol ML B4 130, udwmuhm Azawi £ OHz Reguency
mmmmmmg 170 MHz.
bredons 5 CHi, The valbity of lissu parasaion {eand o) can e selaweed %o 2 10% H Bguid compensation lomuta is appled o

HMB-N.Rﬂlﬂ..ﬂlwmEﬂh.l.him&rdlﬂﬂwmhﬂﬂhwmtﬂmlmhmﬁim
n-quF mmnjhlnﬁmwmwmwm

are debarmingd during coltralan. EPENG wommls Ihal Tha remaining devdaon dua o the boundary afact a%ar comgoneslion i
wuurhm: 1% o Freguescie Sakoe T GHE and Balow £ 25 for frageences bitwean 3-8 GHe &l gy distance |wgan itan half e probe o

the boundan.

Coartificate Mo EX3-F338_0e11S Page 5of 11
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EXEDA— S5 Ol 1, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3938

Calibration Parameter Determined In Body Tissue Simulating Media

£ (M) © Flm’ .ME’W ConvE X | ComvEY | ComuF Z ME‘ fﬂit}
750 55.5 0.98 .50 .50 4.50 0.31 1.13 12.0%
835 552 a7 830 2.30 8.30 0.2 126 | +120%
900 550 1.08 o322 8.2 8.22 0.34 105 | +120%
1460 640 130 | 788 796 796 018 208 | +120%
1750 534 1.40 7.73 TIE e 0.42 (.80 +120%
1800 53.3 1.52 741 741 741 0.52 040 +120% |
2000 533 1.62 7.55 755 7.56 0.26 105 | +130% |
2300 528 1,81 7.57 7.37 7.57 036 | 084 | +120%
2480 BT 1.85 747 7.17 7.17 a.37 0BS5S | +120%
2600 525 218 .90 550 6,50 0.33 0,80 £12.0%
5250 489 5.3 &% 4.1% 4.1 450 180 | £131%
5300 489 5.42 4.08 4,09 4.08 050 180 | #131%
B0 4B5 57T 366 | 366 366 .55 180 | £1349%
5750 46.3 5.94 387 3.87 .67 055 1.80 131 %

Fragusncy valid mﬂuuﬂ:d’:memhmfmlmwmvaﬁ.hthmﬂndm EI:IM-b_'I'hc
Mulmﬁmm%mﬁulmmfmmlh

[owt hvenr 300 BAHE im £ 10, 25, 411, 50 and 70 MHz for ConeF sasassments of 30, 54, 128, 1EMMMWMEMMW
mmnmmn 110 MMz

" g roguencins. talow 3 Gz, e walichy of Sesen parametens fo and aj can be rebacosd to @ W% # baguld compe maticn fommube i ppled o
momuwed 545 voluos. A frequencies above 3 GHa, (i walidiy of fasen p s and o) & d 1o & 5%, The usssilanty & ihs RES o
10 ComsF Ut nointy S0 IR0l 1argal SESUE ParmE.
# Alphad SPEAG

jth s kil Ba araig i tha i N s iy T @G 0T [ TRB DRI B
lu:uun:ﬁmmma-ﬁmmmgnummm&ﬁ&taleMmmhﬂlmmlh
hamater om 1he hou idan,

Comtilicate: Mo EX3-2908_0cns Pagn Bof 19
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EXI0N 4= SH:3508 Octahar 1, 2048

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

mrTreT

-
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B

=
[2v]
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/
f
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I
|

&

Frequency response (normalized)
3 3

g

Uncertainty of Frequency Response of E-fiold: 2 £.3% [k=2)

Cariflcate Mo EX3-1938_0ci5 Page 7 of 11
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EXOVL- G Cictr 1. EN15

Receiving Pattern (¢), 3 = 0°

=600 MHz. TEM f=1800 MHz R22

Errar [4E]

--.-"'h-g=a -l—l-r"?_"ri.tij g -

: Ao [
BN LN i TR

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

Camlcata Mo EXI-3030 Derih Paga B.ef 11
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EXE0n/ 4 53938 Octioksss 1, 2015

Dynamic Range f(SARead)

(TEM cell , f,.,= 1900 MHz)

Irnpu Signal (W]

o o 108

i g |
10 10 hle
o SAR [Fritfem]

nun:nm#puﬁm o Rl

Uneertainty of Linearity Assessment: + 0,&% (k=2)

Cestificate to: EX3-2530_OcHB Page B of 11
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EXMIVE— SN TGN Cemaner 12015
Conversion Factor Assessment
F= ESE Mz WELS RE (b_toiF) I'= 1500 MH2 WELE RZT [H_ponaFl
|
[A! Al

- T

| H

i g:"

R S ot 2x T sl

Deviation from Isotropy in Liquid
Error (&, &), = 800 MHz

<10 08 <08 L& 02 00 o2 04 - oe 1.0
Uneartsinty of Sphorical lsotropy Asesasment: £ 2 6% [knZ)

Carcare Mo EX5-3808_Ocns Fage 1000 11
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EXIDna- SNERDED Cuctober 1, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3938

Other Probe Parameters

Sensor Arargemenl Tranguler
Caonnestor Angle [7) =281
Mechanical Surface Detection Mode enablad
Oplical Surface Detecton Made dizabled
Probe Ovarall Length 33T mm
Probe Body Drameler o 10mm
Tip Lengih - 9 mm
Tip Ciamaber 2.5 mm
Probe Tip I Sensar & Calibrtion Paint Tmm
Frobe Tip o Sensor ¥ Callbretlion Foing 1 mm
Probe Tip o Sensar 2 Calbration Point 1 mm
Recommended Measuremant Dislance from Sutace 1.4 mm
Gerlicale Mo: EX3-3935_Ociis Page 11 6l 11
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7. Uncertainty Budget

Measurement Uncertainty evaluation template for DUT SAR test (0.3-3G)

A c D e f s h=c*f/e |i=c*g/e k
Source of Uncertainty | 1olerance/ (Probabilit) — ny 5y vaie i (1g)  |ci (tog)  |Standard |Standard .,y

Uncertainty y uncertainty |uncertainty
Measurement system
Probe calibration 6.00% N 1 1 1 1 6.00% 6.00% oo
Isotropy , Axial 3.50% R /3 1.732 1 1 2.02% 2.02% oo
Isotropy, o R

. 1.732 1 1 549 549

Hemispherical 9.60% /3 3 5.54% 5.54% 0
Boundary Effect 1.00% R /3 1.732 1 1 0.58% 0.58% oo
Linearity 4.70% R /3 1.732 1 1 2.71% 2.71% oo
Detection Limits 1.00% R /3 1.732 1 1 0.58% 0.58% oo
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% o0
Response time 0.80% R /3 1.732 1 1 0.46% 0.46% o0
Integration Time 2.60% R /3 1.732 1 1 1.50% 1.50% 00
Measurement drift 1.75%| R /3 1.732 1 1 1.01% 1.01%| oo
(class A evaluation)
E;Saemb'e”t condition - 3.00%| R /3 1.732 1 1 1.73% 1.73%| oo
RF ambient conditions - | 3 5o,| R /3 1.732 1 1 1.73% 1.73%| oo
reflections
Probe positioner 040%| R /3 1.732 1 1 0.23% 0.23%| oo
Mechanical restrictions
Probe Positioning with 290% R /3 1732 1 1 1.67% 167%| oo
respect to phantom
Post-processing 1.00% R V3 1.732 1 1 0.58% 0.58% 0
Max SAR Eval 1.00% R /3 1.732 1 1 0.58% 0.58% oo
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 V3 1.732 1 1 2.89% 2.89% S
Phantom and Setup
Phantom Uncertainty 4.00% R V3 1.732 1 1 2.31% 2.31% oo
Deviation from
reference 1.78% N 1 1 0.64 0.43 1.14% 0.77% M
liquid target € ‘r(Body)
Deviation from
reference 3.94% N 1 1 0.6 0.49 2.36% 1.93% M
1i_qu_id_]f_amet a (Bodv)
Combined standard RSS 11.63%|  11.51%
uncertainty
Expant uncertainty o, o,
(95% confidence 23.26% 23.02%

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

Bohmin & Parrer Engnesrrg A0

Zeuglaursmason 40, BOOH Lorch, Seimeociany
Prem 141 1 245 9700, Fax <4 | 345 85775
il vl gsasy coir, MG Aeriy SHBED D0

Cortificate of Conformity 7 First Article Inspaction

Report No.
Page: 46

I EEM Twn Pranom va.o
Typs Me G0 000 FAD
Serizs Mo TF-1150 and highar
Manufaciurer EFEAD
Zeuphaussirssen 41
CH-8004 2irich
Swilteesiand
Tests

The BEriSs productian procsss s siowe s AmEsaon 1o teal of Ars) aricas.
Compiete lesls wers made on the pre-sedss Type Ho. O 000 P40 AL, Berdal Mo, TP-1001 and an e

series fimt artcin Typa Mo, Q0 000 P40 BA, Serial Mo TP-1005. Cartain paramatens have been miested
wesing lurihoer ssries Lema (sebed sdmplas) or are wesied al sach em,

Tast Raguirament Detalis Unks msted
Dimenessns Campliant with (ha geometsy T8 CAD Filw [*) Firsl amticie,
10 thim CAD moded B
Wateriml thickness | Lompiiant win the reguiremenis 2mm +- 0, 2mem I Aak irsd antichy,
af ghell scearding 16 e slardards and specific smaas of Samples.
head mﬁ TP-1314 A.
Matinal thickness | Compliznt with ihe requirements amm +- im &l Flrsi anicla,
atERP al i tha slandards Al imma
Materal Ciim © parmmetare for reauired 460 MHz - GHz! Material
paramelars FraQuuncies Relative parmitiivity < 3, | samples
Loas fal L= 0,05
WMateral redislivdy | The matécial hos been =sted 1o ba DEGMEBE based Fra-sariek,
oampabie with the liguids defined in | <imusling liguids First anicle,
e slsndards [ handled srd olnaned Mlilmral
scoording 1o Me matnaclions. BAMpies
Observe ohnizal Nabks 1or materis
cofmpali 3
Saggng ompilant with (he (Eaurements < 1% typical < 0.8% i Pramalfpﬂ
Erarding io he slardarde flied wigh 155mm of Sample
Sagging of tha st segtion when flled | HELB00 and withaut Teating
| wilh tissue sirmulatng ligusl DOUT bdow
Stangards
I7] CEMELEC EN 50351
2] |EEE 5id 1630-3003

i

IEC 52208 Fen |

4] FCC DET Bulletin 65, Suppiamsnl €, Edition 01-i1
(7} Tha ITIS CAD fis |8 dedveed Trom [2] and i also wilvin 1ha oleranos mgiiimants of e ahapes of
the other documants

Conlormity

Baged on the sample tasts abous, we cartify hat this dam s In complience wiln the sncartanty
requraments of SAR magauramants speciied in standards [1] 1o [4]

Datn

Glgneturs | Samp

o7 2720085

ar Engl
s AL

)

M

Iio Y spe gL, Fpweass s pa g Lam

O hn B89 < O 000 fG0 E - ®

Tugu Ly
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9. System Validation from Original Equipment Supplier

Cﬂlibl_'ﬂtinl'l Laboratory of :Q'i\:;‘y-:?':"; g Schwsizerischer Katlorierdienst

Schmid & Pariner et c Tarvice gulses & dlalonhage
Engineering AG 3 Sarvizio syizzers di taraturn

Zeughaussirasae 43, BI04 Zurich, Switzeriand _“.-‘:.7%\'“'\\ S swiss Callbration Servica

Aeoradilad by i Swiss Acoraditalion Sarvice (SAS)
The Swiss Accraditation Service 1s one of the signatories to the EA
Multilateral Agreemant far the recognition of callbration carificates

SGS-TW {Auden)

CALIBRATION CERTIFICATE

Accraditation Mo SCS 0108

Client

Cortifcate No: DO00V2-178_AprisS

Dhject

Do0ovV2 - SN: 178

Cafibiration procedune]s)

QA CAL-05v8
Calibration procedure for dipole validation kits above 700 MHz

Laliration dete:

April 28, 2015

This calibration cerificals docwnants the tracaediiny to national stangarcs, whecn ragioe tha physcal units of measuramernds 151).
Tha maaseraments and fha uncartainsas wih confidencs probabilty ane given an e Tobasing pages and are pan of the cendiceis.

&l calibratiors have bean conducted in ba glosed lahoralory facility: envirenment iemparabre (22 = 31°C and hunidily < 70%.

Calibrabon Equipment uses METE crilical o caliralicn)

Primary Slandends I Cal Data {Geriticata No ___Schaduled Calibation
Power metes EFM-S428 CEEIFTLEI4 07 et 14 (Mo 217-02020) Dat15

Powar sonsor HP 84814 USaFaaz7ed 07 -Ci-14 (Mo 217-02020) Oet-15

Fower sensor HP 34314 MY41002377 OF-Ced 14 (e 21702021) Di-15

Relemarce 30 dE Abaruslon Sh: 5058 (20k) -AprAS (Mo 217-02131) Mar- 18

Type-H mismalch combenation 5H: G04T.2 1 DB32T 01-Apr-15 (Mo 217-02134) Mar-16
| Aferencr Pmbs ES30VE Sh: 3208 Fr-Dec-14 (Mo, ES5-3208_Docid) Dec-15

[ME4 | SN: Go 18R 14 (Mo DAEA-GO1_Augid) Bisg-15

Secondary Stardands | [1sF Check Dale (@ house) Schediled Check

AF yurursior RES SMT-08 1 03008 Oo-Bay-99 (i fpasar ek Oul-13) I Do wlwes, Ol |8

Mabwark Analyzer HP 87EIE

USE7E00E85 S4206

18-Ot-01 {in house check Col-14)

This calioraiion carfificabe shall not be rapmokicens excapl in full wilhoul waiten apgroval ol tha labarakony

Im hauze check: Oct-15

Mama Funetion Sigralune
Calitwalied by: Michisl Wibr Labiralory Technician ,mw. |
Approved by Haija Pokoviz Technical Managpar

issued; Aprd P, HAE |

Cartificata Mo: DRQOVR-17E_Ap15

Paga 1 of A

k2 R EET T T -
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R KR
ga::hl_'gt;lﬂg Lr'flhﬂm'lﬂr]’ of xléx:_;,;v,; g Scrwniariacher Kalorierdianst
chmi artner . F Servics sulsse datmionnage
Enginaering AG g € mrvisin wvissern cFtranira
Zeughruastiaase 43, 8004 Zurlch, Switzariand 'a,_,_-ﬁnp-‘ S swiss Callbration Service
Acoredlled by e Swiss Accredilalion Service [SAS) Accraditation Ne.: SCS 0108

The Swiss Accreditation Service is ope of the signetories o the E4
Wuitilatoral Agreamant for the recogrition of cailibration caitificoies

Glossary:

TSL lissue simulating liquid

ConvF sansitivity in TSL { NORM xy.z
N/ & nat applicable or nol measured

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2013, *IEEE Recommended Practice for Detarmining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

b} IEC 62208-1, "Procedure to measure the Specific Absorption Ratla (SAR) far hand-held
devices used in close proximity to the ear (frequency range of 300 MHz 1o 3 GHz)".
February 2005

c) KDEBE BE5664, "SAR Measuremant Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

= Measurement Conditions: Further detzils are avallable from the Validation Report at the end
of the cenificate. All figures stated in the certificate are valid at the fragquency indicated.

+ Antenna Parameters with TSL: The dipola is meounted with the spacer to position its feed
point exactly below the canter marking of the flat phantom section, with the arms orented
parallel 1o the body axis.

* Fesd Point impedance and Aelurn Loss: These parameters are measurad with the dipole
posifioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at tha SMA connactor to the feed point. The Retumn Loss ensures low
reflacted power, No uncerainty required,

s Electrical Delay: One-way delay belween the SMA conneclor and the antenna fead point
Mo uncertainty required.

SAR measured: SAR measured at the stated antenna Inplit power,
SAR nonmalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

= SAR for nominal TSL paramaters: The measured TSL parameters are Used 1o calculate the
nominal SAR result.

The repoted uncertainly of measurement Is stated as the standard uncertalnty of measurement
multiplied by the coverage faclor k=2, which for a normal distribution corresponds to a coverage
probatbility ol approximalely B5%.

C=rbhoate M, DE00V2- {78 Apels Page £ ol &
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Body TSL parameters
The following parameters and calculations were applied,
Temperature Parmittivity Conductivity
Nominal Body TSL paramaters 220°C 55.0 1.05 mhofm
Measured Bady TSL parameters (220 £ 0.2) °C 55.3:6% 1.04 mho'm =6 %
Body TSL temperature change during test =0.5°C e ——
SAR result with Body TSL
SAR sveraged over 1 em® (1 g) of Body TSL Condition
SAR maaaurad 250 mW input powar 2.66 Wikg

SAR for nominal Body TSL paraa'nat-ara

normalizad o 1TW

10.7 Wikg = 17.0 % (k=2)

SAR averaged over 10 em® {10 g) of Body TSL

condition

SAR maasured

250 mW inpul powes

1.72 Wik

SAR for nominal Body TSL parameters

rarmalized o 1%

6.92 Wikg = 16.5 % (k=2)

Report No. : EN/2015/A0010
Page: 49 of 54
Measurement Conditions
DASY system configuration, as far s not given on page 1,

DASY Version DASYS VG288

Extrapolation Advancad Extrapolation

Phantom Modular Fiat Pharom

Distance 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 calculstions wers applied.
Temperature Permittivity Conductivity

Mominal Head TSL parameters 20 415 .57 mho/m

Measured Head TSL parameters (22.0+02) "C 40,8+ B % 0.96 mho/m + 6 %

Head TSL temperature change during test =05 o o
SAR result with Head TSL

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

SAR messured 280 mW input powear 2.684 Wikg

SAR for nominal Head TSL parameters nosmalized to 1W 10,8 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Head TSL condition

SAR measurad 250 mW input power 1.69 Wikg

SAR for nominal Head TEL paramaters normakized o 1W 6.78 Wikg + 16.5 % (k=2)

Cartificata No: DO0OV2-178_Apr15 Page 3 of B
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed fo feed point 5030 -1.3j0

Fewm Loss - 377 dB

Antenna Parameters with Body TSL

Impedancs, transformed to fead point 46.5 61 - 2.9 2

Return Loss - 26,6 dB

General Antenna Parameters and Design

Elzctrical Dalay (ons dirsction) | 1400 s

After long tarm usa with 100W radiated power, onfy a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard sermirigid coaxial cabla. The center conductor of the feeding line is directly connected 1o the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small and caps
are added to the dipole arms in order lo improve matching when loaded according to the position as explained in the
"Measurement Conditions® paragraph. The SAR data are net affected by this change. The overall dipale length iz still
according to the Standard.

Mo expessive force must be applied to the dipole arms, because they might bend or the soldersd connections near the
feedpoint may be damaged.

Additional EUT Data

Manofectured by SPEAG

Manutzctured on Janoary 28, 2003

Cartificate No: DO00V217E_Apri5 Page 4 of 8
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DASYS Validation Report for Head TSL

Date: 28.04 2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Thpale 9040 MHz; Type: DY900VZ; Serial: DY00V2 - SN: 178

Communication System: UID 0 - CW; Freguency: 900 MHz

Medium parameters psed: F= 900 MHz; o =096 S/m; £, = 40.8; p = 1000 kg.-'m;
Phantom section: Flai Section

Measurement Standard: DASYS ([EEE/IEC/ANSI C63,19-2011)

DASY52 Configuration:
s+ Probe: ES3DV3 - SMN3205; ConvF(5.94, 5,94, 5.94), Calibrated: 30.12.2014;
= Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrmed: 18.08.2014
+ Phantom: Flat Phantom 4.90L; Type: QDODOPA9AA; Serial: 1001
« DASYS2 52.88(1222); SEMCAD X 14.6.1007331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube {}:
Measurement grid: dx=5mm, dy=5mm, de=5mm

Reference Value = 58.67 Vim: Power Drift = (0101 dB

Peak SAR (extrapolated) = 3.97 Wiky

SAR(L g) = 2.64 Wike: SAR(10 g) = 1.69 W/kg

Maximum value of SARE (measurcd) = 3,10 Wike

-2.40
-4.80
-F.20

-9.60

-12.00

0dB =3.10 Wikg =4.91 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Diate: 24.04 2015
Test Lahoratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 ¥MHz; Type: D900OV2; Serial: D900V2 - SN: 178

Communication System: UID () - CW; Frequency: 200 MHz [
Medium parameters used: f= 900 MHz; o= 1.04 8/m; g, = 55.3; p = 1000 kg/m”
Phantom section: Flat Secltion

Measurement Standard: DASYS ([EEENEC/ANSI Ca3.19-2011)

DASYS2 Configuration:
» Probe: ESADV3 - SN3205; ConvF(3.95, 5.95, 5.95), Calibrated: 30.12,2014;
= Sensor-Surface: 3mm (Mechanical Surface Detection)
« Elecrronics: DAE4 Sn601; Calitrated: 18.08.2014
»  Phantom: Flat Phantom 4.90; Type: QDODOP49A A Serial: 1001
« DASYS2 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7Cube (0:
Measurcment grid: dx=5mm, dy=5mm, dr=5mm

Reference Value = 56.74 V/m; Power Dritt=-0.01 4B

Peak SAR (extrapolated) = 3.95 Wikg

SAR( g} = 2.66 Wike; SAR(10 g) = 1.72 Wikg

Mazimum value of SAR (measured) = 3,11 Wikg

(-9
= m

-2.00

-4.00

-5.00

-f.on

TdbB =311 Wikg =493 dBW/kg
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Impedance Measurement Plot for Body TSL
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