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SAR TEST REPORT e @O

> A
The following samples were submitted and identified on behalf of the client as:
Equipment Under Test 10.1" mPOS
Brand Name Pioneerinc
Model No. T3, DT3, DASH, DASH 10, DASH T3, DASH10EA
Company Name Pioneer POS Solution Inc.
Company Address 238 Benton Ct. City of Industry, CA 91789 (USA)
Standards IEEE/ANSI C95.1-1992, IEEE 1528-2013,

KDB248227D01v02r02,KDB865664D01v01r04,
KDB865664D02v01r02,KDB447498D01v06,

KDB616217D04v01r02,
FCCID CPODASH-T3
Date of Receipt Jan. 04, 2016
Date of Test(s) Aug. 03, 2016
Date of Issue Aug. 22, 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 Supervisor
[ilat \HPo gl R
Mattkuo /7T John Yeh
Date: Aug. 22, 2016 Date: Aug. 22, 2016

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. 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 Pioneer POS Solution Inc.

Company Address  |238 Benton Ct. City of Industry, CA 91789 (USA)
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1.3 Description of EUT
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Equipment Under Test 10.1" mPOS
Brand Name Pioneerinc
Model No. T3, DT3, DASH, DASH 10, DASH T3, DASH10EA
Model difference Market Segmentation
FCC ID CPODASH-T3
Mode of Operation %\é\fb&l;lg&&ﬂ b/g/n(20M/40M)
WLAN802.11 b/g/n(20M/40M) 1
Duty Cycle
Bluetooth 1
WLANB802.11 b/g/n(20M) 2412 — 2462
(T,\)A(H':erq“ency Range |\ AN802.11 n(40M) 2422 — 2452
Bluetooth 2402 — 2480
WLAN802.11 b/g/n(20M) 1 - 11
&hsggﬂ)'\'“mber WLAN802.11 n(40M) 3 — 9
Bluetooth 0o - 78
Max. SAR (1 g) (Unit: W/Kg)
Band Measured Reported Channel| Position
WLAN802.11b 0.431 0.433 11 Back side
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WLAN802.11 b/g/n(20M/40M) conducted power table:

Average conducted output
802.11 Db Max. Rated Avg. power (dBm)
Power + Max. Data Rate (Mbps
cH | Freauency | roorance (dBm) (Mbps)
(MHz) 1
1 2412 17 16.90
6 2437 17 16.95
11 2462 17 16.98
Average conducted output
802.11 g Max. Rated Avg. power (dBm)
Power + Max. Data Rate (Mbps
cH | Frequency | riiorance (dBm) (Mbps)
(MHz) 6
1 2412 13 12.81
6 2437 15 14.85
11 2462 13 12.83
Average conducted output
80211 n(20M) | Max. Rated Avg. power (dBm)
Power + Max. Data Rate (Mbps
cH | Frequency | 4o ance (dBm) ko)
(MHz) 6.5
1 2412 13 12.81
6 2437 15 14.85
11 2462 13 12.89
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Average conducted output
U2 L) Max. Rated Avg. power (dBm)
Power + Max. Data Rate (Mbps
CH Breguency Tolerance (dBm) (Mbps)
(MHz) 13.5
2422 13 12.91
2437 15 14.81
2452 13 12.8
Bluetooth conducted power table:
Frequency | Data Peak
(MH2) Rate Max. power(dBm) B —
2402 1 7 5.15 3.273
2441 1 7 5.11 3.243
2480 1 7 4.73 2.972
2402 2 7 6.59 4.560
2441 2 7 6.57 4.539
2480 2 7 6.00 3.981
2402 3 7 6.86 4.853
2441 3 7 6.70 4.677
2480 3 7 6.31 4.276
Avg.
Frequency (MHz)| Max. power(dBm) BT4.0
dBm mW
2402 8 7.77 5.984
2442 8 7.62 5.781
2480 8 7.18 5.224
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1.4 Test Environment

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

1.5 Operation Description

Use chipset specific software to control the EUT, and makes it transmit in maximum
power. Measurements are performed respectively on the lowest, middle and
highest channels of the operating band(s). The EUT is set to maximum power level
during all tests, and at the beginning of each test the battery is fully charged.

EUT was tested in the following configurations:
Tablet procedure: back / right sides with test distance Omm.
(The test configuration has been confirmed by KDB inquiry)

Top side
r ry
110.8
Left side : . .
<Front view> Right side
v
unit: mm
WLAN antenna [- |
8 253 i
52.7
. y
Bottom side

Front view of tablet
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Note:
802.11b DSSS SAR Test Requirements:

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

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

802.11g/n OFDM SAR Test Exclusion Requirements:

3. SAR is not required for 802.11g/n since the highest reported SAR for DSSS is
adjusted by the ratio of OFDM to DSSS specified maximum output power and
the adjusted SAR is < 1.2 W/kg.

4. BT and WLAN use the same antenna path and Bluetooth can’t transmit
simultaneously with WLAN.

5. 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 < 100MHz.

6. 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 2 1.45
W/kg (~10% from the 1-g SAR limit)

7. Based on KDB447498D01,

(1) SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation
distances< 50 mm are determined by:
Maok. tune up power(mw) ——

[
Min. test separation dlstance(mm) % Jf(GHz) =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.
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[(Threshold at 50mm in step1) + (test separation

distance-50mm)x(Z222)|(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),

Top side Right side Left side
Max. tune-up | Max. tune-up Test " Test 5 Test .
flcce power(dBm) | power(mW) [separation | Calculation Rg(qul{re separation | Calculation R;ilgre separation 20cm R;(;u;e
distance value testi distance value ; distance > q
esting? testing? testing?
(mm) (mm) (mm)
WLAN Main less than
2 45GHz 17 50.119 110.8 609.579 NO 5 15.785 YES 253 YES NO
BT 8 6.310 1108 | 608.199 | NO 'essstha” 1.987 NO | 253 YES NO
Bottom side Back side
Max. tune-up | Max. tune-up Test : Test "
flocs power(dBm) [ power(mW) [ separation | Calculation Rg(luF;re separation | Calculation Rgiuére
distance value p distance value a
testing? testing?
(mm) (mm)
WLAN Main less than
2 45GHz 17 50.119 52.7 28.579 NO 5 15.785 YES
BT 8 6.310 527 | 27199 | NO 'essstha” 1.987 NO
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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). 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 o 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:

1. 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).

2. 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.

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

S —

Lir amae
il | = CE - -

=

Maasuramen Sarver o DASYS

S S g v S K b

.....

PC

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.
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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 HSL

2450 MHz Additional CF for other liquids
and frequencies upon request

Frequency |10 MHz to > 6 GHz

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

Dynamic 10 uW/g to > 100 mW/g
Range Linearity: £ 0.2 dB (noise: typically < 1 pyW/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 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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FR2ER1E R l’iﬁﬁ}%’é‘v%‘i [EEapiEing *ifﬁ#{ Fif [ﬁJEﬁl’*‘ﬁfﬁﬂx@ \'ﬁ?{%l ° ¢ﬁ§f}%i’§ £ pl?{yi'ln‘i‘ﬁ' > Tﬁ'ﬁfiﬁ FEIE -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



Report No. : E5/2016/10003
Page: 15 of 52

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 2450 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.

i ¥
Spacer X

3D Probe positioner

\ Field probe

. Flat phantom

e Dipole
Signal ‘ -
generatar=r 3 x"=|:|=
A1
)
1
e

Fig. b The block diagram of system verification
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A A -
Measured
Validation Frequency Uiy U] | [ REeTes SAR-1g | Deviation | Measured
) S/N SAR-1g | SAR-1g :
Kit (MHz) W/ W/ normalized to| (%) Date
(mWig) | (mWi/g) 1W (mW/g)
D2450V2 | 727 2450|Body 49.6 12.9 51.6 4.03% |Aug. 03,2016

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 = 10 cm £ 5 mm (Frequency >3G) during

all tests. (Fig. 2)

Target

Target

Measured

. Measured | _, ; A i Measured
Tissue |Measurement Frequency Dielectric | Conductivi| Dielectric Conductivity,| % dev €r| % dev G
Type Date Constant, ty, Constant,
(MHz) o (S/m)
£r o (S/m) £r
2450 52.700 1.950 52.535 2.002 0.31% | -2.67%
Body | Aug. 3, 2016 0 o1 52685 | 1.967 | 52525 | 2.015 | 0.30% | -2.44%
Table 2. Dielectric Parameters of Tissue Simulant Fluid
The composition of the tissue simulating liquid:
Ingredient
Frequency Total
Mode Preventol
(MHz) DGMBE | Water |Salt D-7 Cellulose |Sugar| amount
2450M Body | 301.7ml |698.3ml| — — — — [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.
The measured volume of 30x30x30mm contains about 30g of tissue.

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.
FRZEDVE R P SRSV B I TIPS OB U007 = B R A A 2 IR DI -

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



|
| Report No. : E5/2016/10003
Page: 18 of 52
|
— S ==

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.

sAar=Z|E[ =c or
o, 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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® The temperature gradient is not directly measurable but must be
evaluated from temperature measurements at different time steps.
Special precaution is necessary to avoid measurement errors caused by
temperature gradients due to energy equalizing effects or convection
currents in the liquid. Such effects cannot be completely avoided, as the
measured field itself destroys the thermal equilibrium in the liquid. With a
careful setup these errors can be kept small.

® The measured volume around the temperature probe is not well defined.
It is difficult 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 c; 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].

1.11.2 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:

® 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.
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® 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, 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.

(38) 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 ,
Human Exposure Environment Controlled Environment
: Occupational
General Population
Spa“?lBFr)aeiil)( SAR 1.60 m W/g 8.00 m W/g
Spatial Average SAR
° (Whole Bgdy) 0.08 m W/g 0.40 m W/g
Spatial Peak SAR
(Hands/Feet/Ankle/Wrist) 4.00m Wig 20.00 m W/g

Table 4. RF exposure limits

Notes:
1. Uncontrolled environments are defined as locations where there is potential exposure of

individuals who have no knowledge or control of their potential exposure.
2. Controlled environments are defined as locations where there is potential exposure of
individuals who have knowledge of their potential exposure and can exercise control

over their exposure.
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2. Summary of Results

WLAN
Max. Rated o d SAR ;
i Avg. Measured verage over 1g
Mode Position |DiStancef o, | Freq. Power + Max. | Avg. Power | Scaling (W/kg) Ao
(mm) (MHz) page
Tolerance (dBm)
(dBm) Measured | Reported
Back side 0 11 2462 17 16.98 100.46% 0.431 0.433 25
WLAN802.11 b
Right side 0 11 2462 17 16.98 100.46% 0.211 0.212
Note:
¢ =-Pu
. ropericd BAR _ Pilmi¥ =T hrap
Scaling = —== = PElmi 1!:!'?—-:- J(mm

meapured SAR  BLmW)
Reported SAR = measured SAR * (scaling)
Where P2 is maximum specified power, P1 is measured conducted power
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3. Instruments List
. Serial Date of last |Date of next
hlanuiactorer S lype number calibration | calibration
. Dosimetric
Schmid & Partner) - "¢ ielg | ExaDv4 | 3831 |Jan.27,2016|Jan.26,2017
Engineering AG
Probe
, System
Schmid & Partner SN
Engineering AG Valth.datlon D2450V2 727 Apr.19,2016|Apr.18,2017
ipole
Schmid & Partner Data acquisition
Engineering AG | Electronics DAE4 1336 Aug.26,2015|Aug.25,2016
Schmid & Partner Software DASY 52 N/A Calibration | Calibration
Engineering AG V52.8.8 not required|not required
Schmld &.Partner Phantom SAM N/A Callbrat!on Callbrat_lon
Engineering AG not required|not required
, Network
Agilent Analyzer E5071C |MY46107530(Jan.07,2016|Jan.06,2017
. Dielectric Calibration | Calibration
Agilent Probe Kit 85070E  \MY44300677 not required|not required
Agilent ~ |Puakdirectionall - Zoon  yvivagi51242| Jul. 11,2016 |Jul. 10,2017
coupler
. RF Signal
Agilent Generator N5181A |MY50141235|Dec.24,2013|Dec.23,2016
Agilent Power Meter | E4417A |MY51410006(Jan.07,2016|Jan.06,2017
MY51470001|Jan.07,2016|Jan.06,2017
Agilent Power Sensor | E9301H
MY51470002(Jan.07,2016|Jan.06,2017
Digital
TECPEL thermometer DTM-303A| TP130073 |Feb.26,2016|Feb.25,2017
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4. Measurements

Date: 2016/8/3
WLAN 802.11b_Body Back side_CH 11_Main_0mm
Communication System: WLAN(2.45G); Frequency: 2462 MHz
Medium parameters used: f = 2462 MHz; o = 2.015 S/m; €, = 52.525; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.1° C ; Liquid temperature: 21.9° C

DASY5 Configuration:
e Probe: EX3DV4 - SN3831; ConvF(7.05, 7.05, 7.05); Calibrated: 2016/1/27;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2015/8/26
« Phantom: Body
o« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Body/Area Scan (81x101x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.682 W/kg

Configuration/Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 0.7220 V/m; Power Drift = -0.16 dB
Peak SAR (extrapolated) = 1.06 W/kg
SAR(1 g) = 0.431 W/kg; SAR(10 g) = 0.181 W/kg
Maximum value of SAR (measured) = 0.731 W/kg
dB

-4.76
-9.51
-14.27
-19.02
-23.76

0 dB = 0.731 Wkg = -1.36 dBW/kg
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5. SAR System Performance Verification

Date: 2016/8/3
Dipole 2450 MHz_SN:727
Communication System: CW; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; o = 2.002 S/m; ¢, = 52.535; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.1° C ; Liquid temperature: 21.9° C

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(7.05, 7.05, 7.05); Calibrated: 2016/1/27;

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

« Electronics: DAE4 Sn1336; Calibrated: 2015/8/26

« Phantom: Body

o« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=250mW/Area Scan (61x131x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 20.8 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 99.93 V/m; Power Drift = -0.00 dB
Peak SAR (extrapolated) = 26.8 W/kg
SAR(1 g) = 12.9 W/kg; SAR(10 g) = 5.9 W/kg
Maximum value of SAR (measured) = 19.8 W/kg
dB

-8.50

-17.00
-2h.50
-34.00
-42.50

0 dB = 20.8 W/kg = 13.19 dBW/kg
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6. DAE & Probe Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zolghsasatraass 49, 0004 Parich, Switzodand

Echwilzerteeber Kakhmerdionat
Berviie auldse o dialomnage
Servizic avizzem di taratura
Swims Callbration Sarece

Aoomdind iy the Swiss Actradiaion Sansce (SAS) &coreditation Wo.: SCS 0108
The Swiss Accredilabion Sandce (s one of The signedories @ the EA
Muliiilerul Agmamant for the recogatilon of calibeatice caniicres

Client S5G5 - TW (Auden) Comtficate Ha: DAE3-1336_Aug1s
ICALIBRATION CERTIFICATE |

Cibyse: DAE4 - SO 000 Dod BM - Sh. 1338

| Eatbration procaiinis) QA CAL-06v28
| Cabpration procedurs for the data ecqusition ekecimnics (DAE)

I Calfsmlcn il N’ﬂust 26, 2015

This allbvatinn cofifcass documans the Taceadiiy bs natansl standescly, s resles e phyeical units of mesunmons (81,
Tl iessiiiemerds &0 th urcerianies Wih confilancs prabsbily are gasn on b inlowng pages and & pa of tha caricas

All cakbmiicns Pave benn corducied in P dosed abombory oy, envioneos emesming (22 3796 and ity < 70%

|
I CelErsegn Edigifiant ised (WMATE orfical for cadbaion)

||-'r1ﬂu[',:éilg'-‘g“:ls A Cal Dt (Carittces Mo ; St ik Caihiaton |
| WBiraEy Mutirsier Type 2000 | sn: pmnars 0E-0hrd -4 [t 15573 et 1E
1

1
! Eacongrary Siandards | i@ Chagh [ (n Housel . Eersmim Chuck |
|.-'J...m DAE Calfeation Ll | BE LS 053 RS 1001 CEsdanaS fin ouss check) n housa ohec: Jan-1E
|$Hlﬂw Hor¥21 | SE LUMS 006 AL TIRE 8- a8 18 (11 Fiouss checi) i holisa dhecd dan-18
|

Mo Francaon

Calaiad by Bz Hainkoid Tt e

o

lnsreet Sigpaa 20, 2005

“jis__l:ull.mruuwn'llm &l pod b vereoched mapt n ] winoul wrimen ancreual ol the laserhin

Cartilicata N DAES-13530_ &ugio Paga 7 ot &
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Callbration Laboratory of wﬁ

Schmid & Farinar S i u:.u_u::im
Enginaering &G e ' Baruiin sviows o i

Tovghaussireans £3. d004 Purcr, Switzerisad 'ﬁﬁ:}.«v’ 5 guieeiibention Servies

fazsteilaed by Ihe Swiss Brsisdisng Sevhos (ShS) Aoeretdimon fio: SCS 0108

The Seze Azcredilalicn Sarves is one of thi sign s ta e FA

Mulsateral Ay tar ihe i ol ealibentiop cortilicaies

Glossary

DAE dala asqulsition electranics

Connectol angle  information used in DASY system to align probe sensor X 1o the iobe

coordingte systam,

Methads Applied and Interpretation of Parameters
= [OC Voltage Messurement: Calibration Factor assessed for use in DASY systarm by
camparlson with 8 callbrated Instrurment treceabie to national standards. The Tiguire glvar
carresponds to the full scale range of the voltmeater in the respective range

*  Cannector angle: The angle of the conneclor |s assessed measuring the angle
rrechanically by & tool insarled. Unceriainty is noed raguiresd,

* The lollowing parameters as documanted in the Appendix contam lechnical information as a
result from tha performance test and requiie no uncartsinty,

= DT Voltage Measurement Lineanty: Vearification of the Linsarily at +10% and -10% of
the neminal calioration voltage. Influence ol afiset valiage is Included In his
mEaskiremant,

#  Common moda sensithly: Influence of a positive or nagalive comman made vollage an
ihe differential measuremant.

v Channel separation; Influence of a voltade on the nelghbor channels nol subact 1o an
Input voilage.

» A0 Converter Vaiyes wilh inputs shered: YValies on the iIntermal AD converier
comespanding fa zem inpul voltage

& Input Offsel Maasurement Output voltage and statistical resulis over a large number of
Zem yeltage measuramenis.

v inpul OWset Current: Typical value lor Informiation; Maximum channal input oliset
currant, nol considering the Inpul resketance.

s Input resistanee: Typical value for informetion: DAE inpul reslstance at the conneclor,
duning imemal aula-zersing and during measuremant,

=  Low Battary Alarm Vollage: Typical value for informatien. Below this voliage, 3 batiery
alarm sgnal s generated.

s Fowar consumpiion: Typlcal valus lor infermation, Supply curents n vanolus oparating
modeas.

Certilimale Noe JAES-1 335 Augts Page 2 al5
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DC Voltage Measurement
AfDr - Gomeerter Fesalution nominal
High Flange: ILSE = EApV . fulrange = 100, .+300 mv
Low Alange: ILSE= EiAW, fllmnga = -1, 43V
DAY measurament pararmeters: Aule Zer Time: 3 se; Measuring Sre: 3 sec
Callbration Factors X Y z
High Range 403376 = 0,02% [k=2) | 403573 £ 0.02% (k=2) | 403,058 £ 0.02% (k=2
Low Range BBE16EE = 1.500% (k=2) | 3.06593 % 1.60% (k=2) | 300689 + 1.50% k2]
Cannector Angle
| Connactor Angte to be usad in DASY system 12110 |
Certilicate Mo: DAEL-1336_Augis Paga 2oi &
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity
High Range RAeading (V) Differance (V) Error (%)
Channel ¥ + Input 20005978 05 0.00
Channel X + Input 20005.75 1.87 0.0
Channel X - Inpis 2000863 010 000
Channel ¥ # Input Z000HD, 44 3.5 0,00
Channal ¥ + lnapauit 20002.50 =1.28 =00
Channel ¥ - It 2000940 257 0,01
GChannel £ + bt FO0042.26 5ED 0.0
Channel Z + Input 20002 B0 -0.81 +0.00
Channal Z - gt -B008.57 280 oo
Low Rangs Feading (uv) Ditterence (V) Error (%)
Channal X + Ingut 2000.27 018 0.0
Channal X + Input 189.51 -0.43 -0.24
Channs| X - Inpant 200,10 0,13 006
Channe| ¥ + Input 1990.75 -0.24 -0.01
Chanmnal ¥ + Inpul 184,18 0,65 0,33
Channel ¥ « Input 200,95 4089 049
Channel £ + Ingsut 200028 038 002
Channel Z + Input 198,50 1.3 055
Channel - Input 201,27 1.23 el
2. Common mode sensitivity
DASY massurement parameters. Aute Zero Trne: 3 sec; Measuing bime: 3 sec
Comman mods High Rangs Low Range
Input Veltage (m) Average Reading (j2v) Avarage Rosding (V)
Channal X 200 5,53 4.4
=300 =335 -.87
Channel ¥ i) -3.56 -3UED
- 200 3.14 236
Channal Z 200 20.98 21407
- 200 -24.35 -24.50
3. Channel separation
CHASY measurement paramebars: Auto Zaro Time: 3 sed; Measuring bima: 3 sea
input Voitage (mV) | Channel X (uV) | Channel ¥ (u¥) | Channel Z {uV)
Channsl X 200 - 5.96 -1.54
Channel ¥ frili] BaG E 20
Channal Z 200 B25 818
Certificabs Mo DAEA-1236_Aug15 Page 4 of &
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4. AD-Converter Values with inpuls shorted

DASY muasuremand parametens: Aulo Fero Tine: 3 seo; Measuring tme: 5 5o

High Range (L58) Low Ranga (L58)
Channel X 15867 16258
Channel ¥ 15814 16000
Channel 15886 16245

B. Input Offset Measurement
DASY marsurement paramatars: Subs Zaro Time: 3 sec; Magsuring time: 5 sec

Input 100
Average (V) | min, Offset (uV) | max. Oset (uv) | ST i'u"w'*"*"“
Channel X 0.23 0.58 1.25 037
Channel ¥ a1 .80 1.02 0,34
Channel Z 122 -2.28 0.20 041
6. Input Offset Current
Namingl Input circuitry offset curant on gl channals: <254
T. Input Resistance (Typical velues for information)
Zeraing (kOhm) Measuring (MOt
Channel X i i} 200
Channel ¥ 200 00
Channel Z 200 #0i
8. Low Battery Alarm Vaoltage (Typical values for infanmation)
Typical values Alarm Level (WDC)
Supply i+ Vo) +7.8
Supply {- Vee} T8
9. Power Congumplion (Typical vales for infarmation)
Typical values Bwitched off (mA) | Stand by (mA) | Transemitting (mA)
Supply [+ Vec) +0uH +B +14
Suppdy - Vo) —i1 B B

Canificale Moo DAES-1335_Aug 18 Fage5of 5
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Calibration Laboratary of s R T 5
Sag—rr 5 %
Schmid & Partnar iﬁ"@i' ( ‘II P ————
A5G E 2 Srrvrrin s o Sl
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Tha Swdss Accreditalion Siniien i 0ne oF e Ugramnns by i B8
Ml liaimral Agresman Tor e soagaioen of calibratinn oerwctes
Gloesan:
T5L fissue simubsling lgukd
HORMy, 2 aanshivity in e space
ConF senmillyity in TAL (HNORMEY 2
nCcE (Wi compnession poinl
CF erest taotor | sty cyeia) ol ;e RF Sigrs
ABC.O msliimtion dapandant Snganzation paremaiers
Palarizaiian a i redabion arund probe X
P arizaien 7 A rrtagion Artared @n 3ls Ted |5 in lhe plaoe norme e andle G606 § S mSIEEamar cnnbr.
i, B o= 0 g panmal b probe s
Cannecior Ange inloemation ed B OASY sys1em 10 align probe sensor A 1 e robal coordinale eyatem

Callbratien |s Performad According to the Following Standands;

o} |EEE 5id 1528-2013, IEEE Rcomimended Practves o Datsrmirea i Paos, Spatial-Averapsd Soedic
Birs orpilion Rate [SAR) il Human Head from Wirskess Commuiliatons Devines, Measimament
Technkguas”, Juna 20134

by VEC E2200 1, “Pracediss b measuna tho Spacthe Atiswrplion Rete (SAR) Tor nand e diyoes used i cloea
BRaANTY 0 (e sar fregusicy range of 300 MHZ (0 3 GHey', Fetriery 2008

g} (EC 62208-2 Frocedun t debarmine (e Speciic Absorpmon Rate (SR for witeles conwun cation dovices
Lisrl I closs proximity [0 e numan body (Fegquercy rangs of 30 MHz o B GHz)®, Manch 2090

i) OB 365654, "SAR Measursten Reguirements lor 100 M4 0 B GH

Muthods Applied and Interpretation of Parameters:

o MOV Y,z Assessed for E-Sald potanzation =0 (F < 900 MMz in TEM-OAIL | > 1800 MHE; F22 waueyuide)
NORM .2 are oty inenradale values, e, e uncerainties b MORM yr does ol sllact e E-fiald
pmErtainTy e TSL {S2e balpls Tamd)

o ORI £ = NORME 2 * freaisncy moponse [s2e Fremgiency Hespansa Chorl], This finsel zaen j=
inMemermed in DASYA sotwars varsians labar (Hon 4.2 The wicetainty of e femiency msporss is inchded
in e stated wncertainny of SomeE, ;

s DCPp DO ars numencl [nsaimslion Dersnalsy agsnssed based an e data of poeer svwesp wilh W
sigral [no umceraindy faquirsd) DCP dots ot depantd on eguency e medis

*  PAR; PAR & e Peak to Avarae Ratio hal & et clislad bl detarmned based an he signa)
afEraclEnsios :

AT Buyr Cry 2 Ony.z WRipz &, 0 = uieicel irsEnZaion paremaion ssssnaid Disad on
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Lisad] i DASYA S0fwWars it epmve piobe scodracy ciose (o e boundary, The sens(livily n 750 comaspords
ha MRS, 2 T CoeneF whtamahy tha uncerainly coriespands o M g foe Canvef, A e sancy tapantent
ConvE 5 usert n DASY ok 4,4 and higher whch aliows eaieniming the yaldey from e 50 MHZ 0+ 100
L FS
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EX30va = SxE383 denuary 27, 2006

Probe EX3DV4

SN:3831

Manufactured:  September 8, 2011
Calibrated: January 27, 2016

Calibrated for DASY/EASY Systems

(Mibe: non-competibles with DASYZ2 system|)

Carificaie Mo: EX3-5531_lan18 Page 3of 11
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EHIDN - BHEE January 27, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3831

Bagic Calibration Parameters
Eenaar X Senzor ¥ Son=ar L Une (k=)
Marm (A .45 .42 D43 FETRE
DGH (m] 100.7 1020 =K
Modulation Calibration Parameters
) Communication Sysbem Mame A ] [3 [7] VR Une"
di B a8 mv {k=2}
] oW ¥ [ [+T1] 1.0 000 | 1T | #33%
1 0.0 [T 1.0 135
[ z [} 0.4 10 435

The reparted uncartainty of measurement is stated as tha standard uncertainly of measuremend
muttiplad by the covarage factor k=2, which for a normal distribution corresponds (o a coverage
probability of approximalely 95%.

* Tha unceriainties of Bom X.¥,2 do rot affec e B R snoensinty izside TEL {sos Pages 5 and 8}
" T E bz wnCormnky not

f I: requiresd.
® Unntanly is delumined using he m, dietlien fem Enear raspante appdying rectanguiar distrigafon and & seprassad for the squam of fhe
i woiue.
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EXA0NE= S:3031 Janiary 27, 206

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3831

Calibration Parameter Determined in Head Tissue Simulating Media

| F{pamae) w&' cw CorvF X _| ConeF Y | Comd £ | Adpha® mﬁ {:-"-:j_
750 418 0.5% 9.38 0.8 9,30 023 | 135 | +120%
835 215 0.90 B84 a4 .64 048 | 162 | £120%
| 8o 418 0.97 BT 877 8.77 o0 | 151 | 21R0%
1450 405 120 8.7 BT 817 nEE | 09T | =120%
1750 #.1 1.37 782 782 | T4 .41 080 | +120%
_1am 40.0 1.40 75 768 .66 037 | 080 | +120%
2000 40,0 1.40 781 7.6 TE1 932 | nan | r1z0%
2300 29,5 167 733 7.53 ] L] 086 | £120%
2450 39,2 140 Gi.B2 697 682 027 1.0 +120%
2600 3.0 186 .M 71 B.71 nA0 | 088 | 2120%
3500 370 2.9 .41 B41 B.41 0.42 103 | #130% |
200 360 4,66 478 476 478 036 | 140 | +131%
5300 58 476 446 4.48 445 040 | 180 | #131%
SEQD 55 507 408 | 408 | 408 05D | 180 | £134%
SEOD 153 E2T 410 410 410 o501 | 11 | £13.1% |

© Prequency valdity sl 300 M-z of = 100 Mz only g for DG w4 s Bigher (368 Pape 2), alse & s sesented 1o 3 50 MHz. The
et 12 Tes 155, o thi G unscrtainty o Gableatdon reesdiecy Gad i Uncertainty for the irdizali resuency tand. Froguorcy wwidiy
i 300 MHSE is £ 10, 25, 40, 50 and 78 MHZ fr CoreF sssessmunts at 30, 84, 198, 180 and 220 WMHe respecihly, Abin S OHe Tguency
wilidity oo b sended 82 & 110 MHZ _ _
r.A.l:rrmmhh-!I:He,'ln'mwI:lImmwmml;tBrdu]cmbemht1ﬂlrIIHmmFmﬂﬂ_ﬂwiﬂ
nnusl.m&l.ﬂwlwl..ﬁlhquru:hsm;GH:.“mll.'ﬂg.ldmmmmu—dﬂhrﬂmntm.ihumrwhﬂﬂﬂd

Jf Indicaind HERUE AT
r‘wwwﬂﬂmmwmﬁm nits. ral the remaizing cevislion cut 1o the bosndary cHect akar cempansation &
mmmm:ﬁmmmm-sammm:nhmmuhuuum:mmﬁwnrpnrmmrnlm-n-nhip
diamaaier fram the: by
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EX3I0Va- SR8 Jarwany 27, 3016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3831

Calibration Parameter Determined in Body Tissue Simulating Media

Ralativa Conductivity Dapih ™ Une
fiMHz© | Permimivity” | (Sim)” | ComvFX | GonwF ¥ | ComvFZ | Aipha® | jmm [h=2)
750 55.5 0.5 9.256 B.25 925 0.26 1.28 120 %
B35 55.2 0.7 2.08 .08 .08 0,35 10| £1E0%
900 S5.0 1,08 8.05 0.05 8,05 0.30 112 | #120%
1750 534 148 7.74 7.74 7.4 027 1.1 +120%
1900 533 163 754 7.54 .54 035 | 085 | £120% |
| 2000 533 152 .62 1.62 7 B2 0ar 0.54 =12.0%
2300 2.9 141 7% 1.06 7.08 0.35 080 | =i20%
2450 627 145 T.06 105 105 034 0,50 £120%
2600 515 206 671 67T &T1 057 080 | :120% |
5200 450 530 4.07 407 4407 0.50 180 | +131%
BI00 485 542 381 381 a8 0.55 190 | +131%
| 5800 455 577 34T 347 347 0.55 1M | £1%1%
| 5800 48.2 .00 3.52 .62 3.62 L&D 1.80 £131%

= Fimy. ity bz 300 AHz of + 100 MHz only appbes for DASY wid and higher [sen Poge 7, efoe i et 10 £ 50 M2 The
Wm:?hmm:fhwmmﬂmnmwlhmhlhmmm.ﬁmﬂ&r
below 900 WHE & = 90, 25, 40, 50 and T Mz for Coew assassmanis ot 30, B4, 128, 150 and 720 Mz rspectvady, Abovwe 5 GHz fequancy
wakdily pan bo extonded (oo 110 kHz, .

¥ 4l frequencios bedow 3 G, i vakidly of tesus paramaters (1 and m) ¢an e eesesd 1 £ 105 I Eqeid comperneation Sormuls b eyl i
Fiasi ad SAR values. A frogueree i shsa 3 GHz, the vabdty of lissue p {z andn} b resuicied 1o £ 5%, The uncertainty s the RES of
LA h e cieerminec during &5 Byaiicn. SPEAD warmnts that the romaning denafos dob 0 e tourdery sffect hor compersion s

akways ks B=an & 1% for requancies bolow 3 GHz = %, Toe s botwsan 3-0 GHz at sry detancs linger ian hall e probe te
diamatar t:om = bousdery.
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EXC30N4— 5383 Jarvaary 27, 21ME

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequancy Response of E-field: 2 6.3% (k=2)
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EXI0— 53831 danuary 27, 21E
Receiving Pattern (¢), 3 =0°
=600 MHz, TEM =1800 MHz R22
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Uncerainty of Axial Isotropy Assessment: & 0.5% (k=2)
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E3E- BNE3ERT January 27, 206

Dynamic Range f(SAR}caq)

(TEM cell , fou= 1900 MHz)

1o

=1
not compe aled CofnEEnSabed

Uncertalnty of Linearity Assessment: + 0.6% [k=2)
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EX300d- E3:3001

January 27, 7014
Conversion Factor Assessment
= 500 MHE WELE R (H_comf) fi= 1750 Wiz WELS RID (H_sor)
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Deviation from Isotropy in Liquid
Error (#, 8], f = 900 MHz
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Deymalian

i Soo =
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Unesrtainty of Spherical Isotropy Assessmant: ® 2.6% (I=2)
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Janusry 37, 209

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3831

Other Probe Parameters
Arangemart Trizangular
Cannecios Anghe 7} 203
Mecharical Surface Datection Meds anahied
Dplical Surface Datection Mode disabled |
Prooe Cwarall Length 33T mm
[Probe Bady Diametsr 10 mm |
Tip Length 4 mm
Tip Dameter &5 mm
| Praba Tip to Sansor ¥ Calibration Point 1 men
Prabe Tig 1o Sansor ¥ Calibration Poird 1 meni
[ Frebe Tig 1o Sensor £ Calibration Foint Tiren
Recommanded Measurament Distance fram Surfacs 1.4 mimi

Cerfificale Mo EX3-3831_Jan1é Fage 11al 11
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7. Uncertainty Budget

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

A c D e f g h=c*f/e li=c*g/e k
Source of Uncertainty | 10/erance/ |Probabilitl iy e |oi (1g)  |ci (ogy  [St@ndard - |Standard oy
Uncertalntv \' uncertainty uncertainty
Measurement system
Probe calibration 6.00% N 1 1 1 1 6.00% 6.00% oo
Isotropy , Axial 3.50% R v/ 3 1.732 1 1 2.02% 2.02% oo
Isotropy, o ) o
Hemispherical 9.60% R /3 1.732 1 1 5.54% 5.54% oo
Modulation Response 2.40% R V3 1.732 1 1 1.40% 1.40% 00
Boundary Effect 1.00% R v/ 3 1.732 1 1 0.58% 0.58% oo
Linearity 4.70% R V3 1.732 1 1 2.71% 2.71% oo
Detection Limits 1.00% R /3 1.732 1 1 0.58% 0.58% 00
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% oo
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% o
Measurement drift 1.75%| R /3 1.732 1 1 1.01% 1.01%| oo
class A evaluatgqn}
E;szmb'em condition - 3.00%| R /3 1.732 1 1 1.73% 1.73%| oo
RF ambient conditions - | 5 50| 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%| o
Mechanical restrictions
Probe Positioning with 290%| R /3 1.732 1 1 1.67% 1.67%| o
respect to phantom
Post-processing 1.00% R v/ 3 1.732 1 1 0.58% 0.58% oo
Max SAR Eval 1.00% R V3 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% o
Phantom and Setup
Phantom Uncertainty 4.00% R V3 1.732 1 1 2.31% 2.31% 00
'(‘;?:;d)permm"”ty 0.31%| N 1 1 0.64 0.43 0.20% 013%| M
'(-;?:;d)“”d”"“"“y 267%| N 1 1 06| 049 1.60% 131% M
Combined standard RSS 11.53%|  11.48%
uncertainty
Expant uncertainty o o
(95% confidence 23.06% 22.97%

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 : E E ﬂ n

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

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
Wateral thickness | Complant witn the requirements 2mm +i- 0,2mm In Aat irst aniicle,
af ghell scearding 16 e slardards and specific smaas of Samples.
head mﬁ TP1374 H.
Matinal thickness | Compliznt with ihe requirements amm +- im &l Flrsi anicla,
atERP acearding in tha standards Al imma
Materal Ciim © parmmetare for reauired 460 MHz - GHz! Material
paramelars FraQuuncies Relative parmitiivity < 3, | samples
Leas tangenl = 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,
I slendards (| hendled srd clransd Fiilmnal
scoording fo me namsclions. BEMpEs
Obsers paehinizal Mok or mansrial
cofmpali 3
Saggng ompilant with (he (Eaurements < 1% typical < 0.8% i Pramalfpﬂ
Erarding io he slardarde flled wish 155mm of Sample
Sagging of tha st segtion when flled | HELB00 and withaut Teating
| wilh tissue simulatng Houkl OUT bpdaw
Stamgards
['] CEMNELEC EN 50354

2] |EEE 5id 1630-3003

(3 |EC G2208 Pen |

[ FCC OET Bulltin 65, Supplamsnl C, Ediion 01-44

(%) Tha ITIS CAD fis 18 dedtved from [J] and is alsa wilhin 1ha olerances rmguitemants of e shapes 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]

Dratn o7 07.2005
ar Engl L]
Glgneturs | Samp wam i, i
It T e o0, WTR s ras g oam
D N 84 = CIE3 000 P40 G = # g Tl
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9. System Validation from Original Equipment Supplier

Calibration Laboratory of A

] AT Schweizerischer Kalibrierdianst
Schmid & Pariner D = Garvice sulsse d'étalonnags

Engineering AG

Zeughaussirasse 43, 8004 Zurich, Swizerland

Accradiled by the Swiss Ascreditalion Service (SAS)

% 7

Servizio svizzero di taratura

s
c
] Swiss Calibration Service

Accreditation No.: SCS 0108

The Swiza Accreditation Service is one of the signatories to the EA
Multilateral Agressment for the recognition of calibration cerificates

Cllent SGS-TW (Auden)

|CALIBRATION CERTIFICATE
|

v

Gertificate tio: D2450V2-727_Apri6

D2450V2 - SN:727

QA CAL-05.v2
Callbration procedure for dipale validation kits above 700 MHz

Calibretion procedursEis)

Calibeation date: .‘\Dﬂll 18,2016

Pritniry Standards

Calibration Equipmant used (MBTE cifical for calibraiion|

This calibration gertificale documents the recaabllity (o nebonal etandends, which realize e physical units of measurements (S1)
Tre messuremants and tha uncertainiias wilh coslidence probability e gives o e 1ollowing pages and sfe part of ihe cerificals

All calsmalions Nasve been condectad in ne dosad leboratony faclllby: enyvimomant tempamature (22 = 3)°C and humiding < 700,

| Power mater NAP

DAE4

10 # Cal Date (Carfificala No.j Stlvriind Dalibiation
BM: 104778 0B-Apr-16 (Mo, 217-022BR22ES) AprT

Power sensar NAP-Z01 Eh: 103244 O6-Apr-18 (Mo, 217-02288) Bpr17

Power aensar MAP-ZE1 SN: 103245 OB-Apr-16 (Mo, 217-02263) B AT

Aelarenses 20 48 Atlenuagor SM: BOEE [20k) 05-Apr-16 (Mo, 217-02282) Apr-17

Type-N miésmatch combination BN: G472 08337 G5-Apr-16 (Mo, 247-02285) Apr-17

Reterence Proba EX30V4 SN 40 31-Dupe-16 (Mo EX3-73408 Deois) [ec18
BN BM 40-Dec-16 (Mo, DAE4-601_DeclS) Dac-16

Secondary Slandards 10 Check Date (in house) Sehedulod Chex

Fowear malar EPM-4422
Fower sensof HF BAB1A
Powes gensor HP B4H1A

FiF generator FAS SKT-06
Metwork Analyzer HF 8753E

Cafibraiad by

Approver by:

SN GEITIE0704
SN: US3T2027R3
SM: MY41082317
Sh 100872

SN, US37380585

MNamea
Michesl Weber

Ktja Prakowic

G7-0at-15 (Mo, 21702222
O7-Oct=15 (Mo, 217-02222)
OT-0ct-15 (No. 217-02223)
V5 Jun-15 (in house check Jui-15)
18-0e-01 (In howse chack Oci-15)

Funciion
Lebamtory Taelmicn

Techmcal Manager

I haese chaok: Ol i6
In Ixnse check: Oct-46
In howse chack: Oct-16
Iri hoiiae chieck: Oe-168
Ir1 houss chack! D16

Siynaluie

Hllees
AL

Issusd: Apal 20, 2016

This alitralion s shatl 1ol be epoduced except i full wshout weitten approval of W inborley.

Cartificata Mo. D2450V2-727_ApriG

Page: 1ol B
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Calibration Laboratory of

RS
A, g  Sehweizerischer Kafissnrdienst
Schmid & Partner iE" ‘»"“—:V”JE% ¢ Servios suissg déialonnage
Engineering AG e Seryizia sulesars i taratia
Zoughnussiiasse 43, B0 Zurich, Switaarand S 5 swise Calibration Sarvics
ket
Aczruditar oy the Swise Accredistion Supwen (BAR) Accreditation No.. SCS 0108

The Swiss Accreditalion Service is ome of Ihe signalones o e EA
Muttiatars Agreement lor the recognition of cellbration cerificales

Glossary:

TSL tissue simulating liquid

CanvF sansitivity in TSL / NORM ».y.z
NI not applicable or not measured

Calibration is Performed According to the Following Standards;

a) |EEE 5td 1528-2013, "IEEE Recommended Practice tor Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head fram Wireless
Communications Devices: Measurement Technigues”, June 2013

b) IEC 62208-1, "Procedure lo measure the Specific Absarption Rate (SAR) for hand-held
devices used in close proximity ta the ear (frequency range of 300 MHz to 3 GHz}",
February 2005

o) IEC 62209-2, "Procedure o determine the Specific Absormption Rate (SAR) for wireless
communicalion devices used In close proximity o the human body (frequancy range of 30
MHz to & GHz)". March 2010

d) KDE 865664, "SAR Measurement Requirements for 100 MHz to & GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methads Applied and Interpretation of Parameters:

« Measurament Conditions: Further details are availabla from the Velidation Report at the end
ol Ihe cenificale. All figures stated in the certificate are valid at the frequency indicated.

« Antenna Parameters with TSL: The dipole is mounted with the spacer to pesition its feed
paint exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis,

+ Feed Poinl Impedance and Hetum Loss: These paramelars are measurad with the dipole
positioned under the liguid fillad phantom, The impadance stated is transformed from the
measurement al lhe SMA connector to the feed point. The Retum Loss ensures low
reflected power. Mo uncertainty required.

« Electrical Delay: One-way delay between the SMA connector and the antenna feed point,
Mo uncerainty required,

+ SAR measured: SAR measured at the siated antenna input power.

+ SAR normalized: SAR as measured, normalized 1o an input power of 1 W at the antenna
connector,

= SAR ior nominal TSL parameiers: The measured TSL parameters are used to calculate the
nominal SAH rasull.

The reportad uncerlainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage faclor k=2, which for @ normal distribution corresponds fo a coverage
probability of approximately 85%.

Cerricaia No: D24s0Y2-727_Apr1E Page 2al B
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Page: 47 of
Measurement Conditions
DASY system coniiguration, as far as not given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mhafm
Measured Head TSL parameters (22.0+0.2)°C 40.0£6 % 1.83 mho/m £ 8 %
Head TSL temperature change during test =05°C — —
SAR result with Head TSL
SAR averaged over 1 cm® {1 g} of Head TSL Condition

SAR maasured

250 mW input power

12,8 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

51.0 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm? (10 g} of Head TSL condition

SAR measured 250 mW input power 553 Wikg

SAR for nominal Head TSL parameters normalized to TW 23.7 Wikg = 16.5 % (k=2)
Body TSL parameters

The fellowing parameters and calculations were applied.
Temperature Permittivity Conductivity

Mominal Bedy TSL parameters 22.0°C 52.7 1.95 mhaim

Measured Body TSL parameters (22.0=0.2)°C 527 6% 1.88 mhafin + 6 %

Body TSL temperature change during test =0.5°C wma=
SAR result with Body TSL

SAR averaged over 1 cm? (1 g) of Body TSL Candition

SAR measurad 250 mW input power 12.5 Wikg

SAR for nominal Body TSL parameters normalized to 1W 49.6 Wikg = 17.0 % (k=2)

SAR averaged over 10 em® (10 g} of Body TSL condition

SAR measured 260 mW input power 5.66 Wikg

SAR for nominal Body TSL parameters normalized to TW 23.3 Wikg = 16.5 % (k=2)

Cerlficate Mo: D2450V2-T27_Apr16

Unless otherwise stated the results shown in this test report refer only to the sample:
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transformed to feed point 5530 +20[0
Retumn Loss -25.4 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 521 0+48K0
Retum Loss -25.9dB

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.148 ns

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

The dipole is made of standard semirigid ceaxial cable, The center cenductor of the feeding line is directly connected to the
second arm of the dipole. The antanna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole ams in order to improve matching when loaded according to the position as explained in the
“Measurement Conditions” paragraph. Tha SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

Mo excassive force must be applied to the dipole arms, because they might bend or the scldered connections near the

feedpoint may be damaged,

Additional EUT Data

Manufactured by SPEAG
Manufactured on January 09, 2003
Ceriificata Na: D2450V2-727_Apri 6 Page 4 of 8
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DASY5 Validation Report for Head TSL

Date: 19.04,2016

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V 2: Serial: D2450V2 - SN: 727

Commumcation System; UID 0 - CW; Frequency: 2450 MHz

Medium parumeters used: = 2450 MHz; o= 1.83 S/m; &, = 40 p = 1000 kg/m®
Phantom section: Flat Section

Measurement Stundard: DASY S (IEEE/EC/ANSI C63.19-201 1)

DASYS52 Configuration:

-

Probe: EX3DV4 - SNT349; ConvF(7.76, 7.76, 7.76): Calibrated: 31,12.2015-
Sensor-Surface: | 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibruted: 30.12.2015

Phantom: Flat Phuntom 5.0 (front); Type: QDOOOPS0AA, Serial: 1001
DASYS52 52.8.8(1258); SEMCAD X 14.6.10¢7372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan {7Tx7x7)/Cube 0):
Measurement grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 112.] V/m; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 25.7 Wikg

SAR( g) = 12.8 Wikg; SAR(10 2) = 5.93 Wikg

Maximum value of SAR (measured) = 20.8 W/kg

-10.00

-15.00

-20.00

-25.00

0 dB =208 W/kg = 13.18 dBW/kg

Certificate No: D2450Y2-727_ApriB Pane 5 of 8
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Impedance Measurement Plot for Head TSL

18 Apr 2006 19:12:84
[EHT] =541 1UFs 1 3%MB 0 2BLLT 0 13IES pH 2 458.888 00O MHz

Oel

Ca

Py ;
e E

Hid

CHZ 5|n qu 3 dB/REF —20 o . ;=—2$.42? 98 2 479,809 pad MHz
| | | | |
|

i
1g* 1
! 4
| |
Hig i e
ST R ||| e | L | S
START 2 250,808 AFA fHz STOP 2 658,BER B8E MHz
Conificate Mo D2450V2-T27_ApriG Page 6 of 8
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DASYS5 Validation Report for Body TSL

Date: 19.04.2016
Texst Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHgz: Type: D2450V2; Serial: D2450V2 - SN: 727

Communication System: UID 0 - CW;, Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz: o = 1 98 S/m; £ = 52.7; p = 1000 kg/m’
Phiantom section: Flat Section

Mesasurement Standard: DASY S (IEEENEC/ANSL C63.19-2011)

DASYS2 Configuration:
s Probe; EX3DV4 - SNT349; ConvF(7.79, 7.79, 7.79): Calibrated: 31.12.2015:
v Sensor-Surface: Ldmm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated; 30.12.2015

Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
» DASYS2 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mum, dy=5mm, dz=5mm

Reference Value = 105.0 V/m; Power Drift = 0.04 B

Peak SAR (extrapolated) = 24.9 Wikg

SAR(I g) = 12.5 Wikg: SAR(10 g) = 5.86 Wikg

Maximum value of SAR (measured) = 20.2 Wikg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =202 Wikg = 13,05 dBW/kg

Certilicate No: 02450V2-T27_Apris Papga 7ol B
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Impedance Measurement Plot for Body TSL

19 Apr ZR1E 1B:iiirdd

EHE 514 iU Fs 1: 52857 ¢ 4.753%c 2380.82 pH 2 452,000 D2 MHZ
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- End of 1! part of report -
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