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SAR TEST REPORT

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

Equipment Under Test Handheld UHF RFID Reader

Brand Name Szok-C

Model No. SRF-C210

Company Name Szok Energy and Communication Co., Ltd.

Company Address 3F, No.9, Ln. 121, Sec. 2, Jiouzong Rd., Neihu Dist., Taipei
City 11494, Taiwan (R.O.C.)

Standards IEEE /ANSI C95.1 , C95.3, IEEE 1528,
KDB865664 D01, KDB865664D02, KDB447498D01,
KDB941225D07

FCC ID 2ADGD-SRFC210US

Date of Receipt Dec. 03, 2014

Date of Test(s) Dec. 12, 2014

Date of Issue Dec. 24, 2014

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 Sr. Engineer

Mason Wu John Yeh

Date: Dec. 24, 2014 Date: Dec. 24, 2014
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Version

Report Number | Revision Date Memo
ES/2014/C0001 00 2014/12/17 |Initial creation of test report.
ES/2014/C0001 01 2014/12/24 [1** modification

This test report contains a reference to the previous version test report that it
replaces.
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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 |Szok Energy and Communication Co., Ltd.

3F, No.9, Ln. 121, Sec. 2, Jiouzong Rd., Neihu Dist., Taipei
City 11494, Taiwan (R.O.C.)

Company Address
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1.3 Description of EUT

The Test Device is a production unit.
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Equipment Under Test

Handheld UHF RFID Reader

Brand Name

Szok-C

Model No.

SRF-C210

FCC ID

2ADGD-SRFC210US

Mode of Operation

XIRFID  [X|Bluetooth

RFID

Duty Cycle

Bluetooth

TX Frequency Range

RFID

902.25

927.75

(MHz)

Bluetooth

2402

2480

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

Configuration

Band

Frequency

Measured

Reported

Position

Cover open

RFID

927.75

0.306

0.371

Front
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#. RFID conducted power table:
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Frequency
(MHz)

Max. Rated Avg.
Power + Max.
Tolerance (dBm)

Average Power (dBm)

902.25

18.6

17.75

914.75

18.6

17.69

927.75

18.6

17.76

#. Bluetooth maximum power table:

Maximum

LIt power(dBm)

Maximum
power(mW)

all 0

1
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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 (900MHZz):

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)

Front view of the portable RFID reader(cover closed)
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Front view of the portable RFID reader(cover closed)

Note:
1. The device is a UHF RFID reader operable at 900MHz and there is a BT transmitter in it.
2. The device will continue to transmit while in a close configuration and these transmitters

may operate simultaneously.
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:

Maci. tune up pewer(my) [
Min. test separation distance(mm) ﬁfEGsz =23

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 stepl) + (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.
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[(Threshold at 50mm in stepl) + (test separation distance-50mm)x10](mW),

Top side(cover closed) Right side(cover closed) | Left side(cover closed)

Mode yﬁ:;@%ﬁ) ’;AV?IZI:?;\T/) Ant. to Exclusion [Require| Ant. to IEt;(]cIusr:oT Require | Ant. to |Exclusion| Require
P P surface | threshold SAR surface reds 0 SAR | surface |threshold| SAR

(mm) (mW) testing?| (mm) (mw) testing?| (mm) (mW) | testing?

BT 0 1 5 0.315 NO 5 0.315 NO 5 0.315 NO

Bottom side(cover closed) | Front side(cover closed) | Back side(cover closed)

Mode g;::r(rg.g;) ’;Avi):rr?nl;l\rx/) Ant. to Exclusion | Require| Ant. to Ii);clus;:o? Require | Ant. to |Exclusion| Require
P P surface | threshold SAR surface reds 0 SAR | surface |threshold| SAR

(mm) (mW) testing?| (mm) (mw) testing?| (mm) (mW) | testing?
BT 0 1 5 0.315 NO 5 0.315 NO 5 0.315 NO

. 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.

. According to KDB447498 D01, testing of other required channels is not required when
the reported 1-g SAR for the highest output channel is < 0.6 W/kg, when the
transmission band is between 100 MHz and 200MHz.

. According to KDB447498 D01, testing of other required channels is not required when
the reported 1-g SAR for the highest output channel is < 0.4 W/kg, when the
transmission band is = 200MHz.

. 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)

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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1.7 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). The model EX3DV4 field probe is used to determine the
internal electric fields. The SAR can be obtained from the equation SAR= o (|Ei|?)/ p
where 0 and p are the conductivity and mass density of the tissue-simulant.

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
intissue simulating liquid. The probe is equipped with an optical surface detector
system.

® A data acquisition electronics (DAE) which performs the signal amplification, signal
multiplexing, AD-conversion, offset measurements, mechanical surface detection,
collision detection, etc. The unit is battery powered with standard or rechargeable
batteries. The signal is optically transmitted to the EOC.

Fig. a The block diagram of SAR system
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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.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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1.8 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 HSL 900 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 Range |10 pW/g to > 100 mW/g

Linearity: = 0.2 dB (noise: typically < 1 uW/qg)

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
1528-200X, CENELEC 50361 and IEC 62209.

It enables the dosimetric evaluation of left and right hand phone
usage as well as body mounted usage at the flat phantom region. A
cover prevents evaporation of the liquid. Reference markings on the
phantom allow the complete setup of all predefined phantom
positions and measurement grids by manually teaching three points
with the robot.

Shell Thickness |2 £ 0.2 mm

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

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

Device Holder
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1.9 SAR System Verification

The microwave circuit arrangement for system verification is sketched in Fig. b. The daily
system accuracy verification occurs within the flat section of the SAM phantom. A SAR
measurement was performed to see if the measured SAR was within +/- 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.

- E~

& E _‘ D |

Fig. b The block diagram of system verification

A. Signal generator

B. Amplifier

C. Power meter

D. Dual directional coupling

E. Reference dipole antenna
Photograph of the dipole Antenna
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Validation Frequency (1g) Deviation Measured
S/N SAR Date

Kit (MHz) (Pin=250mW) | (1g)(mW/g) (%)

D900V2 178 900 | Body 2.66 2.58 3.01% [ Dec. 12, 2014
Table 1. Results of system validation
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1.10 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.
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(Fig. 2)
Measured Target Target Measured | Measured
Tissue | Measurement Dielectric |Conductivity| Dielectric [Conductivity
Frequency % dever | %devo
Type Date (MH) Constant, , Constant, ,
€r 0 (S/m) Er 0 (S/m)
900 55 1.05 52.966 1.055 3.70% -0.48%
0, - 0,
Body | Dec. 12, 2014 902.25 55 1.052 52.915 1.065 3.79% 1.24%
914.75 55 1.06 52.82 1.074 3.96% -1.32%
927.75 54.976 1.066 52.688 1.081 4.16% -1.41%
Table 2. Dielectric Parameters of Tissue Simulant Fluid
The composition of the body tissue simulating liquid:
Ingredient
Frequency Total
Mode Preventol
(MHz) DGMBE | Water Salt o Cellulose| Sugar | amount
900 Body — 631.68g| 11.72g| 1.2g — 600 g | 1.0L(KQg)

Table 3. Recipes for Tissue Simulating Liquid
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1.11 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.

1.12 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:

1.12.1 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.

LIN
ot
whereby o is the conductivity, p the density and ¢ the heat capacity of the liquid.

sAR=Z|E[ =c
P

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.
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® 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.

® 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].

1.12.2 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
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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1.13 Test Standards and Limits

According to FCC 47CFR 82.1093(d) The limits to be used for evaluation are based

generally on criteria published by the American National Standards Institute (ANSI) for

localized specific absorption rate (“SAR”) in Section 4.2 of “IEEE Standard for Safety

Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3

kHz to 300 GHz,” ANSI/IEEE C95.1-1992, Copyright 1992 by the Institute of Electrical

and Electronics Engineers, Inc., New York, New York 10017. These criteria for SAR
evaluation are similar to those recommended by the National Council on Radiation

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

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

NCRP, 1986, Bethesda, Maryland 20814. 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
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)
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of this section. (Table 4.)

Uncontrolled Environment Controlled Environment
Human Exposure . .

General Population Occupational

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

Spatial Average SAR

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

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

Table 4. RF exposure limits

Notes:

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

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

Cover closed

Averaged SAR over
Distanc Max. Rated Avg. el verag v
- Freq. Avg. . 19 Plot
Mode Position e Power + Max. Scaling
(MHz) Power (W/kg) page
(mm) Tolerance (dBm)
(dBm) Measured | Reported
Top 5mm |927.75 18.6 17.76 21.34% 0.086 0.104 -
Right 5mm |927.75 18.6 17.76 21.34% 0.013 0.016 -
Left 5mm |927.75 18.6 17.76 21.34% 0.012 0.015 -
RFID Bottom 5mm |927.75 18.6 17.76 21.34% 0.116 0.141 -
Back 5mm |927.75 18.6 17.76 21.34% 0.094 0.114 -
Front 5mm |902.25 18.6 17.75 21.62% 0.27 0.328 30
Front 5mm |914.75 18.6 17.69 23.31% 0.251 0.310 -
Front 5mm |927.75 18.6 17.76 21.34% 0.232 0.282 -
Cover opened
. A d SAR
Distanc Max. Rated Avg. Measured e over
e Freq. Avg. . 19 Plot
Mode Position e Power + Max. Scaling
(MHz) Power (W/kg) page
(mm) Tolerance (dBm)
(dBm) Measured | Reported
Top 10mm | 927.75 18.6 17.76 21.34% | 0.084 0.102 -
Right 10mm | 927.75 18.6 17.76 21.34% | 0.012 0.015 -
Left 10mm (927.75 18.6 17.76 21.34% | 0.00963 | 0.012 -
RFID Bottom 10mm [927.75 18.6 17.76 21.34% 0.01 0.012 -
Back 10mm | 927.75 18.6 17.76 21.34% | 0.151 0.183 -
Front 10mm |[902.25 18.6 17.75 21.62% | 0.242 0.294 -
Front 10mm [914.75 18.6 17.69 23.31% | 0.285 0.351 -
Front 10mm |[927.75 18.6 17.76 21.34% | 0.306 0.371 31
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3. Simultaneous Transmission Analysis
Simultaneous Transmission Scenarios:

Simultaneous Transmit Configurations Body
RFID + BT Yes

Note:
1. RFID and BT antennas may transmit simultaneously.
2. The SAR sum for each configuration is less than the SAR limit, so the simultaneous

transmission SAR measurement is not required.
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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:

¥ax. tune up power(mw) o3 f( GHz)
Min. test separation distance(mm)

Ezstlmated 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.

Maximum i test separation Estimated
Mode / Band |frequency(GHz) power(dBm) Test position distance(mm) SAR(W/kg)
BT Right/Left/Top/Bottom/
(cover closed) 2.48 0 Front/Back sides 5 0.042
Maximum " test separation Estimated
Mode / Band |frequency(GHz) power(dBm) Test position distance(mm) SAR(W/kg)
BT .
(cover 2.48 0 nght/Left/Top/Bottom/ 10 0.021
Front/Back sides
opened)
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FRZEDIE R - S ARSI 1 IR R 190 » HBp At d 2 'fil?iﬁ'l:;ffi' >
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at ww.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.

T s R -

No0.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/372* # 1
t (886-2) 2299-3279 f (886-2) 2298-0488 Www.tw.sgs.com
Member of SGS Group

ARRPHRG | AT

MRATAAERRT 113450



Report No. : ES/2014/C0001
Page: 26 of 58

3.2 SPLSR evaluation and 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)™1.5/RIi, 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.
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RFID + BT (5mm)
. Max.
No. Conditions Position Dl(sr;a::;:e Il;AI?IXD BT SAR Sum
(estimated)
Back 5 0.114 0.42 0.534
Front 5 0.328 0.42 0.748
RFID Top 5 0.104 0.42 0.524
1 +
BT Right 5 0.016 0.42 0.436
Left 5 0.015 0.42 0.435
Bottom 5 0.141 0.42 0.561
RFID + BT (10mm)
. Max.
No. Conditions Position Dl(sr;e::;:e II;AI?IXD BT SAR Sum
(estimated)
Back 10 0.183 0.021 0.204
Front 10 0.371 0.021 0.392
RFID Top 10 0.102 0.021 0.123
2 +

BT Right 10 0.015 0.021 0.036
Left 10 0.012 0.021 0.033
Bottom 10 0.012 0.021 0.033
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4. Instruments List
Manufacturer Device Tune Serial Date of last |Date of next
yp number calibration | calibration
Schmid & : . .
Partner Dosimetric E-Field | pyanvy | 3820 |May.15,2014|May. 14,2015
. : Probe
Engineering AG
Schmid & —
Partner System Validation | 5 178 |Apr.17,2014 | Apr.16,2015
. : Dipole
Engineering AG
Schmid & Data acquisition
Partner quis DAE4 547 Mar.26,2014 |Mar.25,2015
: : Electronics
Engineering AG
Schmid & DASY 52 Calibration | Calibration
Partner Software N/A : .
: : Vv52.8.8 not required |not required
Engineering AG
Schmid & . . . .
Partner Phantom SAM N/A Callbratl_on Callbratl_on
: : not required |not required
Engineering AG
Agilent Network Analyzer E5071C |MY46107530|Feb.14,2014 |Feb.13,2015
. Dielectric Calibration | Calibration
Agilent Probe Kit 85070 MY44300677 not required |not required
Agilent Dual-directional 772D  MY46151242| Jul.14,2014 | Jul.13,2015
coupler 778D  |MY48220468| Apr.01,2014 |Mar.31,2015
Agilent RF Signal Generator | N5181A [MY50144143|Jun.25.2014|Jun.24.2015
Agilent Power Meter E4417A |MY51410006|Oct.25,2013|0ct.24,2015
Agilent Power Sensor E9301H [MY51470001{Dec.16,2013|Dec.15,2014
TECPEL Digital thermometer |DTM-303A| TP130077 |Mar.17,2014|Mar.16,2015
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Manufacturer Device Type Serial number Dat_e o _Iast Da‘? i r_lext
calibration | calibration

Anritsu Power Meter ML2495A 1005007 Jan.13,2014 |Jan.12,2015
Anritsu Power Sensor MA2411B 917032 Jan.13,2014 |Jan.12,2015

Mini-Circuit

Attenuator

BW-S10W2+

002

Feb.27,2014

Feb.26,2015

EARBPHRPF
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5. Measurements

Date: 2014/12/12
RFID_Body-worn_Front_5mm_Cover Close
Communication System: RFID; Frequency: 902.25 MHz
Medium parameters used: f = 902.25 MHz; 6 = 1.065 S/m; & = 52.915; p = 1000 kg/m?*
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3820; ConvF(8.83, 8.83, 8.83); Calibrated: 2014/5/15;

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

e Electronics: DAE4 Sn547; Calibrated: 2014/3/26

e Phantom: Body;

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Body/Area Scan (91x81x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 0.324 W/kg

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

Reference Value = 8.605 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 0.350 W/kg

SAR(1 g) = 0.270 W/kg; SAR(10 g) = 0.193 W/kg

Maximum value of SAR (measured) = 0.316 W/kg

dB

]
-2.31
-4.62
-6.94
-9.25
-11.56

0 dB = 0.316 W/kg = -5.00 dBW/kg
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Date: 2014/12/12

RFID_Body-worn_Front_10mm_Cover Open

Communication System: RFID; Frequency: 927.75 MHz

Medium parameters used: f = 927.75 MHz; 0 = 1.081 S/m; er = 52.688; p = 1000 kg/m?®
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3820; ConvF(8.83, 8.83, 8.83); Calibrated: 2014/5/15;

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

e Electronics: DAE4 Sn547; Calibrated: 2014/3/26

e 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) = 0.329 W/kg

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

Reference Value = 1.122 V/m; Power Drift = 0.17 dB

Peak SAR (extrapolated) = 0.414 W/kg

SAR(1 g) = 0.306 W/kg; SAR(10 g) = 0.197 W/kg

Maximum value of SAR (measured) = 0.378 W/kg

dB
0
-2.40
-4.80
-f.21
-9.61
-12.M

0 dB = 0.378 W/kg = -4.23 dBW/kg
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6. SAR System Performance Verification
Date: 2014/12/12

Dipole 900 MHz_SN:178 Body

Communication System: CW; Frequency: 900 MHz

Medium parameters used: f = 900 MHz; o = 1.055 S/m; € = 52.966; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3820; ConvF(8.83, 8.83, 8.83); Calibrated: 2014/5/15;

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

e Electronics: DAE4 Sn547; Calibrated: 2014/3/26

e Phantom: Body;

o 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) = 3.32 W/kg

Configuration/Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 57.01 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 3.92 W/kg
SAR(1 g) = 2.58 W/kg; SAR(10 g) = 1.66 W/kg
Maximum value of SAR (measured) = 3.32 W/kg

dB

]

-2.24

-4.48

-6.73

-8.97
-11.21

0 dB = 3.32 W/kg = 5.21 dBW/kg
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7. DAE & Probe Calibration Certificate
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Belwweicerischar Kalibilandk
Sorvice muises o'disonnags
Barvize swizzsre di larsiur
Swiss Calioration Servipe

Aceredied by the Swiss Accrocditalion Sernvice (SAS) Accraditation Mo, SCS 108
The Swiss Accreditation Service is ang of 1he sigaslories to the E&
Muiltllateral Agresenent for the recognftion aof calibrotion certfloates

Glossary

DAE

data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robat

coordinate system.

Methods Applied and Interpretation of Parameters
[T Voltage Measurament; Calibration Factor assessed for use in DASY syatam by
comparison with a calibrated instrument traceabls to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

»  Connector angle: The angle of the connector iz assessad measuring the angle
mechanically by a tool insarted. Uncertainty is not required.

+ The following parameters as documentad in the Appendix contain technical information as a
result from the performance test and reguire no uncertainty.

DO Voltage Measurement Lingarity: Verfication of the Linearity at +109% and -10% of
the nominal cafibration voltage. Influence of offset voltage is included in this
maasuremant.

Common mode sensifivify; Influence of a positive or negative common mode vollage on
the differential measurament.

Channeal sgparation: Influence of a voltage on the neighbor channals not subject to an
input voltage.

AD Convarter Values with inputs shorted: Valusas on the intemal AD converter
corresponding to Zero input voltage

Input Offset Measurermant: Outpul voltage and statistical results over a large number of
zem voliage measurements.

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

Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement,

Low Batlary Alarm Valfage: Typical value for information. Below this voltage, a battery
alarm signal ks ganerated.

Power consumphion: Typical value for information. Supply currents In various operating
maodes.

Cortifcate ho: DAE4-54T_Mar14 Page 2 of B
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DC Voltage Measurement
A - Canveser ResoluSon nominal

Report No. : ES/2014/C0001

High Rangs: 1L5E = aApv, full mnge = -100...4+300 mV
Lo Farie: 1L5B = [ full Fange = 1. 43mY
DASY measuremant parameters: Auto Zars Time: 3 Sea; Measuring time; 3 sec
Calibrafion Faotors X A z ]
High Range A0A.092 + 0.02% (k=) | 404,058 + 0.02% (k=2) | 404,202 + 0.02% (k=2} |
Low Range 295719 + 1500 [k=2) | 306302 + 1.50% (k=2) | 397561 £ 1.50% (k=2) |

Connector Angle

mnnmur Angle to b used in DASY systam

1580°21° |

Carificate Mo; (ME4-547_Merl4

Paga 2af &
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Appendix
1. DC Voltage Linearity
| High Range | Reading (uv) Difterence (uV) Efror (%)
Channel X + Input THEIEHS5. 43 -1UED -0.00
_Cmnne'l X + Imput Z0004.43 415 | 002 ]
ChannelX - Input 1885769 a.25 | “o.02
Chammel Y + Imput 180ED4 BT A5 0,00
Channel ¥ + Imput 198896 .43 =193 0.01
Channel ¥ = Input -20001.87 -0 85 0.0
Channel Z + Imput 199957 £B 1.41 0,00
Channel Z + Imput Z0004.10 0.7 0.0
Chanmel I - Input S0 A3 -253 om
Low Range Reading {uV]) Difference (U} Errar (%)
Channel X + Imput 0084 017 oo T
Channel X + Imput | 201,77 0,85 042
Channal X = Imput -188.11 034 0,92
Channel ¥ + Imput 200087 062 ooz |
Channel ¥ + Imput | 2p01e -es 0,34
Channel ¥ = Input -190.E85 -0.57 .44
Channel Z + Imput 200053 0.21 0.0
| Channel Z + Input 200.38 -i40 -.20
Channel Z =Input 198.62 -0sa 028
2. Common mode sensitivity
DASY measuremant paramuatars: Auto Zare Time: 3 sac; Measuring Bme: 3 sac
Common mode High Range Low Fange
Input Voltage (mv) Average Reading (V) Average Reading (V)
Channel X S 18,66 17.65
=200 =14 52 -15.78
Channel ¥ 200 -6.88 743
- 200 ERL 4.06
Channel Z 200 20.93 20,68
- 200 A2 42 2242

3. Channel separation

DASY measurnment paramrabars: Auto fane Time: 3 sec; Measuing ime; 3 sec
Inpurt Woltage (mV) | Channel X (pV) | Channal ¥ (V) Channal Z (uV)
Channel X 200 253 212
| Channel ¥ 200 9.67 - a3
Channel £ 200 &84 6.73 -
Ceslilicate Mo: DAE4-52Y_Mar4 Page 4 o &
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4, AD-Converter Values with inputs shorted
DAEY measuremen] paramabers: Auto Zare Teme: 3 sac; Measuring time: 3 sec

Report No. : ES/2014/C0001

5. Input Offset Measurement
DASY measurermant parameters: Auto Zarp Time: 3 sec; Measuring time: 3 sac

High Range (LSB) Low Range (LSE)
Channel X 18141 16478
Channel ¥ .15453 18523
Channel Z 15ea4 17120

s 10ME:

Average (V) | min. Offsct (V) | max, Offset (V) | S D‘:.:‘,]i“‘i““
Channel X 20 0.78 452 047
Channel ¥ . 0,51 -1.15 0.65 0.34
Channel Z -0.87 -1.89 . o 0458

. Input Offset Current

Hominal Input circuitry offset cumant on all channeds: <2514

7. Input Resistance (Tysical valuas jor smformation)

Page :
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Zeroing (kOhm) Maaauring (MOtm)
Channel X 200 200
Channel ¥ 200 200
Channel £ 200 200

8. Low Battery Alarm Voltage Typical valuss for Informatian)

Typical values Alarm Level (VDC)
Supply [+ Vo) +7.9
Supply (- Veo) =78

8. Power Consumption (Typical valuse for informaSon)

Typical values Swilched off (mA) | Stand by (mA) | Transmitting (ma)
Supply [+ Voa) +1.01 +5 414
Supply (- Viee) 0.0 -8 | -8

Cortificatn Moo DAEH-S4T_Mari4 Page & of &
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Calibration Laboratory of

} 8
Schmid & Partner C Sarice suiees ditsionnage
Enginearing AG b 5 Sarapn sy i traturs
Zeughausstrasss 43, B304 Turich, Switserland 141’-"'.1—_\"\.._;: Swiss Calibraion Service
gl

Accreditation Mo SCS 108

Aceradied by e Swiss Accracdiation Service (9A5]
Tha Bwiia Accieditalion Bervicn ik orm of the sgrabcrie o the EA

Muliil | g 1 Tar this gnition of calibration cemficaes
Glossary:
T5L tes=uE samulating liquid

NORMh, gz sansilivity i free spaca
ConmF sansgilivity i TSL  MORM:,y.2
DCP digde compression point

CF crast factor [1Mduty_cyche] of the RF signal

ABCDO maduletion dependent nearization perameiers.

Palarizalion wp FolElon arcund probe axis

Paolarization & & rotation around an axis Dal & in he plane pomal o probe axis (&t measuremeant caner),
i, & =Dis normal 10 probe axis

Canmnacton Angle Irfarmation used In DASY systam 1o align probe sanser X w0 the robot coondingte sysiem

Calibration is Performed According to the Following Standards:

a) IEEE 5td 1528-2013, *|IEEE Recormmanded Practice for Dedermining the Poak Spatial-Averaged Specilic
Absoeplion Rate (SAR) in the Human Head fram Wireless Communications Devices: Meassremant
Techriques”, June 2013

b) 1EC 62209-1, “Procedure o measure the Specific Absarplion Rale {SAR) for hand-held devices usad in cloae
proximity bo the asr (frequency range of 300 MHz o 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

«  MNORM .z Assessed for E-field polanzation & = 0 (f < $00 MHz in TEM-call; § > 1800 MHz: RZ2 wawveguide).
NORMxy.z are only mbermediate walues, (e, the uncentainties of NORM, vz does not alfect the E-Nead
wncanainty inside TSL [sae balow ConvF)

o NORMx p.r = NORMY, .7 * frequency_response (see Frequency Respanse Chart). This linearization is
implamented in DASY4 sotware versions later than 4.2 The unceranty of the frequancy response is included
in the stated uncestainty of ConrvF.

s OCPxyr DCF are numerical linearization perameders assessed based on e data of powar swaep with GW
signal (no uncartainty required), DCP doas not depend on frequaency nor media

s PAR: PAR is the Peak o Average Ralio that is nolt calibrated bul determined basad on the signal
characharistics

o Awyz Beyr Cuyoz Duyz WAy z: A B, C, I are numenical linearization pararnalars aseassad basad on
the data of power sweep for specdic modulation signal, The parsmatars do not depend an frequency nor
media, VR is ihe masimum cabbralion range expressed in RMS voltage across the diode.

a Canf and Boemdary Effect Parsmeters: Assessesd o flat phantom using E-field (or Temperatune Transler
Standard For [ = BI0 MHz) ard inside waveguide using analytcal feld distributions besed on power
maaswraments for f = 800 MHz, The same setups are used for assessmenl of the parameters applied for
boundary campensation {alpha, deplh) of which typical uncertainty values are givan, These parameicrs ang
usad in DASYY softwara to improve probe accuracy close o the toundary. The sensilivily in TEL comesponds
1o NORMx, .2 " CanvF wheraby the uncertainty corresponds ba that givan for ConvF, A freguency dependent
Convf is used in DASY version 4.4 and higher which allows extending the validily frorm £ 50 MHEZ 1o 2 100
BAHz.

v Sphencal dsotropy (A0 dewiation fom soirooy): 0 a Held of low gradients realized using a flal phantam
exposed by a paich anfenna.

»  Sansor Offsat: The sensor offset comesponds fo the offset of wrtual measurement cenger fram the prabe bp
[on prabe axig). Mo lolerance nequired.

o Comaecior Angle The angle i assessed using me infcmmation gamad by datarmming the NORMY (na
uncartainty raguired)

Caitilicate No: EX3-3520_May 14 Page 2 of 11
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EXA0VE = S22 May 15, 2014

Probe EX3DV4

SN:3820

Manufactured:  September 2, 2011
Repaired: April 28, 2014
Calibrated: May 15, 2014

Calibrated for DASY/EASY Systems

[Mote: non-compalibde with OASY2 system!)

Cerficale Mo: EXI-3020_Rey 14 Paga 3of 11
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EX30NA- SHIRZ0 Bay 15, J014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3820

Basic Calibration Parameters

Sunser K I Bansor ¥ I SensorZ | Ung (k=2)
Mo (i | o ’ 044 T o5 [ 2101%
OCP (mv)” 101.5 ] §7A
Modulation Callbration Parameters )
D | Communication System Mame LA | B [ o | VR unc™ |
| o | dBuv 48 | mv | (=3
o | Cw x| oo Do | 10 | 00O | 1448 | s5%
_ l i 2.0 0o 10 | 13148 ]
2 0.0 [ 10| 1429

The reported uncertainty of measurement &5 stated 85.1hE' standard uncerzinty of measuremeant
multiplied by the coverage factor k=2, which for a normal distribution comesponds to a coverage
probability of approximaltely 95%

* Tha encartainias of BMomid Y 7 do not atiect the E'-feld unosriainy inside TSL |zee #ages & and 6

® Numarical Insarizalon parameter: woertanty nob mguinsd

" Uncaranity s delerminsd (g Fe fax desakon om |sea respensa sophing rectangular dsinitution and is expresssd fe e squane of the
Sl walua
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3820

Calibration Parameter Determined in Head Tissue Simulating Media

| . Relative | Gonductiyity G' Depth > | Unot. |

'_Tﬁﬂl'll‘] Praarnittivity | Sim) ConuF X | ConvFY | ComFZ | Alpha {man |K=Z)

[ 750 | 414 0,50 9.55 655 | 0.55 0,41 088 | £120%
B3S a1.5 poo | gz azz | sz | om0 | 108 | £120%
200 M5 0.97 933 DF3 | oFl | 047 | 078 | $120%
14860 40,5 1.20 n.48 B4s | Bag | 027 | 121 | s120%
1750 4.1 1.37 ! - i3] B.2%6 B.26 080 | 058 2120%
1900 W0 | 140 7.73 7.73 773 | ose | g68 | s120%
pALI) 388 1.48 | 7.71 77 | o7s | ose | s1zow
245D 5.2 i 1.80 G.B5 6.85 B.8% 0.41 : 085 120 %

w00 | om0 | 196 673 | 673 | 673 | 040 | 085 | s120%
5200 /O | 466 484 494 484 | 038 [ 180 | #131%
5300 39 | A7E | 466 | 466 | 466 | 035 | 180 | 131K
5600 w6 | a%6 4.70 470 470 | 035 | 180 | +134% |
S600 355 ! 507 447 447 | 447 | p3s | 180 | s13a1m
5800 w3 | EH; 428 230 430 | pao | 10 | s13am

© Fresquency valdity of + 100 MHz only apches for DAST v4.4 and higher (see Fage 2). sse & 1= resincied o = 30 MHz. Akoes 5 GHz lregquancy
valicity £an b sctended S0 b 110 MHz, The uncirtmrndy s the FS5 of e ComF roetainty & caiteaion fgensy and the unoananty 1o s
ifehcabed fnegquency bird.

" Al Traguancies Baioe 3 GHz. 1he validly of §ssue pacamaens (¢ and =) can be relaied 10 & 10  louid compensaton fomla is appbed o
maaured SAR vk, Al freguenca atovs 3 GHe, S saisity of leue pacamasn (o aed o) & saiicsd 1o £ 5% Tha woerainty & the RES of
thia ConyF unceriaingy for indicated farget ssue parameters

% Alpraiepth am delersined duning calbmbon. SPEAG wirasts el 5 reminng daviation dus 1o the Bourdany afles sfior comparsation i
ko basch Wy £ 1 Fif Iriogpuaid s Bl 3 GHE i Diskws £ 2% for Bisguendies betwien 36 GHz of ary dstance largsr han Faf the probes b
dlarrizier from fhe bourndarny
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EXIONA- EMN:IBER May 15 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3820

1 Mz © F\v::ll:;li;:p' m?gl-::an;m CowFX | ComFY | ComvFZ | Alpha® | b:“:f:‘q Ii"-‘z's

750 55.5 I .36 812 a.12 912 | o4z | 082 | :120%
BAS 553 | 0&7 .01 a0 2.0 0.37 087 | +120%
g00 | 550 1.06 B A3 883 483 0.58 | 073 | +120%
1450 40 | 130 7.8E 788 7 88 056 | 013 | +120%
1750 53.4 l 1,49 7.4B 748 TAE | DED | D1 | +120%
15610 533 1.52 7.23 7.23 7.23 083 | D70 | +12.0%
2100 512 | 182 7.54 7.54 754 053 | D75 | #120%
2450 527 1.85 &.a7 fET 687 | 080 | 0S8 | £120%
2600 82.8 2.8 _6.63 663 | BE3 080 | 0S50 | 2120% |
5200 430 £.30 4.44 4.44 4.44 040 | 180 | £130%

5300 B8 542 435 | 438 425 0.40 190 | +131% |
5500 | 46.6 565 389 288 359 0.45 190 | #1310 %
5400 466 577 33 383 363 0.45 190 | #131%
800 48.2 600 40 | a0n 4.00 0.50 180 | #131% |

® Fraguency validity of & 100 6Hz only applae for DAST wd 4 and highee (563 Fage ) aise § 5 esincid 10 + 50 MMz, Above § GHE frequency
wikdity cor b axdandad 8 & 110 MHE The uncensnty is the ASS of tha ConvF urommainty al calioration frequency and the uncermnty tor the
indicined frequency bard.

" il frecuencies befow 3 GHz. the waldity of fesue parametens (r and o can be relaesd bo = 105 ¥ bgud compenealon Tomela B apphed o
iiered SAR s Al equssces above 3 GHE. the validity of tissue paremetens (¢ ond 0| s resticted o 2 3%, The y m tha REE5 ol
the Comef uncerimnty for indicaied targei zsue pammale:.

Y AlshaDu pth oro daloermined duing calibration EPEAD wamanis that the remaining dowiation dus bo fhe boundary effect aber compansalion s
akvays less than & 1% for Irequencies below 1 GHz asd below & 2% Ioe frequences. bebween 3-8 GHr al sny dos s Lisge tias hall el peola G2
diam eter from the Boundany
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3820

Other Probe Parameters
| Sansor Arrangamant

| Gornector Angle (7]
Mechanical Suriace Detection Mode

| Optical Surfaca Datection hode
| Probe Cwarall Length

Probe Body Diamater

Tip Length

Triangular

58
enabled |
dizahled

13T mm

10 mm

g9 n|n|_|

Tip DEameter

2.5 mm

Probe Tip 1o Sensor X Calibration Point

Probe Tip o Sensor ¥ Casbration Point

Frobe Tip o Sensor 2 Calibration Point

Recommended Massurament Distance from Surface

1 mm
1 mm
Tmm

. Zmm

Camrbficate Noo EX3-8E2_May14 Page 11 ol 11
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8. Uncertainty Budget

Measurement Uncertainty evaluation template for DUT SAR test

IEEE 1528

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

Source of Uncertainty ToIeran(I:e/ Probabilit Div Div Value |ci (1g) ¢i (10g) Standa(d Standarld vi, or
Uncertainty kY2 uncertainty |uncertaintv Veff

Measurement

svstem

Probe calibration 6.55% N 1 1 1 1 6.55% 6.55% oo

Isotropy , Axial 3.50% R /3 1.732 1 1 2.02% 2.02% oo

Isotropy, , 9.60%| R /3 1.732 1 1 5.54% 5.54%| o

| Hemispherica,

Boundary Effect 1.00% R /3 1.732 1 1 0.58% 0.58% ©o

Linearity 4.70% R /3 1.732 1 1 2.71% 2.71% o

Detection Limits 1.00% R /3 1.732 1 1 0.58% 0.58% ©o

Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% oo

Response time 0.80% R V3 1.732 1 1 0.46% 0.46% ©o

Integration Time 2.60% R /3 1.732 1 1 1.50% 1.50% co

Measurement ‘%ﬁ) 1.75%| R /3 1.732 1 1 1.01% 1.019%| oo

| (class A evaluati

RF ambient condition - 3.00%| R /3 1.732 1 1 1.73% 1.73%| o

RF ambient conditions - | 5 gnoe| R /3 1.732 1 1 1.73% 1.73%| oo

reflections

Probe positioner 0.40%| R /3 1.732 1 1 0.23% 0.23%| o

|IMechanical restrictions

Probe Positioning with 2.90%| R /3 1.732 1 1 1.67% 167%| o

l[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% ©o

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 V] 1.732 1 1 2.89% 2.89% oo

Phantom and Setup

Phantom Uncertainty 4.00% R V3 1.732 1 1 2.31% 2.31% oo

Deviation from 0 o 0

reference 4.16% N 1 1 0.64 0.43 2.66% 1.79% M

Deviation from o o, o

reference 1.41% N 1 1 0.6 0.49 0.85% 0.69% M

Comblngci standard RSS 11.90% 11.73%

uncertainty

Expant unc_ertalnty 23.81% 23.46%

(95% confidence
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9. Phantom Description
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10. System Validation from Original Equipment Supplier
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Aiperadted by Be Swis Accredalion Serdce (SAS)
Thie Swiss Accreditation Sardee (3 omd of the signataries to the EA
Multlateral Agreement for the recognibion of callbration certificates

Glossary:

T3L fissue simulating liquid

ConvF sensitivity in TSL S NORM x,v.z
A not applicable or ot measured

Calibration is Performed According to the Following Standards:
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Acoreditation Mo SCS 108

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specitic Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurament Techniques®, June 2013

b} 1EC 622089-1, "Procedurs to measure the Specific Absorption Rate (SAR) for hand-hald
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",

February 2005

o) KDEB BE5664, "SAR Measurement Requirements for 100 MHz to 6 GHzZ"

Additional Documentation:
d) DASY4S5 Systemn Handbook

Methods Applied and Interpretation of Parameters:

=  Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cedificate are valid at the frequency indicated.

= Anfenna Parameters with TSL: The dipole is mounted with the spacer to position its fead
point exactly below the center marking of the flat phaniom section, with the arms onented

parallel to the body axis.

» Feed Point impedance and Aetum Loss: These parameters are measured with he dipole
posifioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low

reflected power. No unceriginty required,

* Electrical Dalay: One-way dalay between the SMA connector and the antanna feed point.

Mo uncertainty required.

+  SAR measured: SAR measurad at the statad antenna input power.
s  SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna

connechor.

«  SAR for nominal TEL paramalars: The measured TSL parameters are used to caloulate the

nominal SAR result,

The reportad uncartainty

probability of approximately 95%..

of measurement is stated as the standard uncertainty of measurement
multiphed by the coverage factor k=2, which for a normal distribution corresponds to a coveraga

GCerlilicate Mo: DO00WE-17E_Apa4 Fege2of B
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Page :
Measurement Conditions
DASY syatern conliguration, as far as not givan on page 1.

DASY Version DASYE VE2ET

Extrapolstion Advanced Extrapolation

Phantom Modular Flat Pheniom

Distance Dipole Center - TSL 15 mm with Spaces

Zoorn Scan Aesolution i, dy, dz =5 mm

Fraguency 900 MHz & 1 MHz _
Head TSL parameters

Thie following parmmnters and caloulations wens apolied.
Temperature Permittivity Conductivity

Mominal Head TSL parameters 220 "li 41.5 QUET mha'm

Messured Head TSL paramaters (2204 0.2) G 41,4 w6 % (.87 rmhofm 2 6 %

Head TSL temperature change during test =05"°C -— e
SAR result with Head TSL

SAR averaged aver 1 em” (1 g) of Hesd TSL Condition

SAR measured 250 mWW mput powear 2,81 Wik

SAH for nomingl Head TSL parsmatara mowmalized 1o 1W 1004 Wikg = 170 % [ks=2)

SAR we.ra.gedwermcm’ {10 g) of Head TSL condition

5AR measured 280 bV input power ‘I.ET:' Wiky

SAR for nominal Head TSL parsmaters romalizad to 19 6.68 Wikg = 16.5 % (l=2)

Body TSL parameters
The following paramaters and cakndations wen applied.

Temparatura Permittivity Conductivity
Hominal Body TSL parameters 220°C 6.0 1.05 mhs'm
Measurad Body TSL parameisrs (#2001 0.7) °C 15 +6% 105 mhoim = 6 5
| Body TSL temperature change during test =05 "G -
SAR result with Body TSL
SAR avaraged over 1 cm® (1 g} of Body TSL ) Condiion
SAR measured 250 mW input powar 66 Wikg

SAR for nominal Body TSL paramatars

rarmialized o W

1008 Wikg £ 17.0 % (k=2)

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

condiion

5AR measwmed

250 MW inpul power

1.72 Wikyg

SAR for nominal Body TSL parameaters

rormakaed ta 1TW

6,85 Wkg = 16.5 % (k=2)

Corfficala Ma: DSI0W2-178_Apiid

Rk 2 IR
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Appendix

Antenna Parameters with Head TSL
Impedance, transkermed o leed point 8.08-05[0 |
Faturm Loss - 302 d8 1

Antenna Parameters with Body TSL

Impedance, renstommed to feed polnt 458 41 - 3.2 jK
- 250 dB

Hidum Loss

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.408 s

Adtar long term usa with 100W radiated power, arly a slight warring of the dipola near the feadpaint can ba measemd.

The dipole ts meda of standard samirgid coaxial cable, The ceber conductior ol Be feeding line s directy connected 1o the
second arm al the dipole. The anlenna ia tharatore short-circuited for DC-signals. On some of the dipales, small and cape
are added & the dipela armes in order io improve mabching when leaded accarding fo the position as explained in the
“Measwement Condilions” paragraph. The SAR data are rot affectad by this change. The cwerall dipobe langth ks stil
accormling to the Standard.

Mo excessive lorce must be applad to the dipale arms, bacause they might bend o the soldend connections naar the
feedpoint may be damaged,

Additional EUT Data

Manulastiured on Januany 28, 2003

Manufactured by SPEAG ]

Cerfificabe Ne: D900V 2-17E_Aprid Pege 4 of &
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