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1 General information

1.1 Notes

The test results of this test report relate exclusively to the test item specified in this test report.

Centre Testing International Group Co., Ltd. does not assume responsibility for any conclusions and
generalisations drawn from the test results with regard to other specimens or samples of the type of the
equipment represented by the test item. The test report is not to be reproduced or published in full

without the prior written permission.

1.2 Application details

Date of receipt of test item: 2016-10-26
Start of test: 2016-11-10
End of test: 2016-11-10
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1.3 Statement of Compliance

The maximum results of Specific Absorption Rate (SAR) found during testing for Standard Merit

Industrial Limited. Model Name: DXR-6 are as below:

MAX Reported SAR (W/kg)
Band 1-g Head 1-g Body 1-g Hotspot
(15mm) (10mm)
2.4G GFSK for Voice NA 0.075 NA
2.4G GFSK for Data NA 0.038 NA

Remark: N/A: This device doesn't support Hotspot mode and voice mode that next to the ear, the
hotspot and head mode is not applicable.
Note:

For body operation, this device has been tested and meets FCC/IC RF exposure guidelines when
used with any accessory that contains no metal and that positions a minimum of 15mm from the body.
Use of other accessories may not ensure compliance with FCC/IC RF exposure guidelines.

The device is in compliance with Specific Absorption Rate (  SAR ) for general
population/uncontrolled exposure limits according to the FCC rule §2.1093, the ANSI/IEEE
C95.1:1992, the NCRP Report Number 86 for uncontrolled environment, according to the Industry
Canada Radio Standards Specification RSS-102 for General Population/Uncontrolled exposure, and
had been tested in accordance with the measurement methods and procedures specified in IEEE
Std 1528-2013



CTI

Report No.: EED321002758

1.4 EUT Information
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Device Information:

Product Name:

Wireless monitor

Model: DXR-6
FCC ID: 2AAAM-DXR-6PU
SN: NA

Exposure Category:

uncontrolled environment / general population

Hardware version:

N/A

Software version :

N/A

Antenna Type :

internal antenna

Device Operating Configurations:

Supporting Mode(s) : GFSK
Duty Cycle used for SAR testing 100%
Modulation: GFSK

Operating Frequency Range(s)

2410.875MHz - 2471.625MHz

Test Channels (low-mid-high):

2410.875MHz - 2441.25 - 2471.625MHz

Power Source:

3.7V 1200mAH(Lithium-ion Battery)

Remark: The tested sample and the sample information are provided by the client.
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1.5 Test standard/s

ANSI Std C95.1-1992

Safety Levels with Respect to Human Exposure to Radio Frequency
Electromagnetic Fields, 3 kHz to 300 GHz.

IEEE Std 1528-2013

Recommended Practice for Determining the Peak Spatial-Average
Specific Absorption Rate (SAR) in the Human Head from Wireless

Communications Devices: Measurement Techniques

RSS-102

Radio Frequency Exposure Compliance of Radiocommunication
Apparatus (All Frequency Bands (Issue 5 of March 2015)

KDB 447498 D01

General RF Exposure Guidance v06

KDB 690783 D01 SAR Listings on Grants v01r03
KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04
KDB 865664 D02 RF Exposure Reporting v01r02

Hotline: 400-6788-333

ert.com Complaint call: 0755
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1.6 RF exposure limits

Uncontrolled Environment Controlled Environment
Human Exposure General Pobulati o ti I
pulation ccupationa
Spatial Peak SAR*
(Brain/Body/Arms/Legs) 1.60 mWig 8.00 mWig
Spatial Average SAR**
(Whole Body) 0.08 mWi/g 0.40 mWi/g
Spatial Peak SAR***
(Hands/Feet/Ankle/Wrist) 4.00 mWi/g 20.00 mW/g
The limit applied in this test report is shown in bold letters
Notes:

*

The Spatial Peak value of the SAR averaged over any 1 gram of tissue (defined as a
tissue volume in the shape of a cube) and over the appropriate averaging time.

§ The Spatial Average value of the SAR averaged over the whole body.
i The Spatial Peak value of the SAR averaged over any 10 grams of tissue (defined as a tissue
volume in the shape of a cube) and over the appropriate averaging time.

Uncontrolled Environments are defined as locations where there is the exposure of
individuals who have no knowledge or control of their exposure.

Controlled Environments are defined as locations where there is exposure that may be
incurred by persons who are aware of the potential for exposure, (i.e. as a result of
employment or occupation.

1.7 SAR Definition

Specific Absorption Rate is defined as the time derivative (rate) of the incremental energy (dW)
absorbed by(dissipated in) an incremental mass (dm) contained in a volume element (dV) of a given

density (p).
d(dw\ d{dw)
SAR = —[ } i
dt\ dm ) dt\ pdV
SAR is expressed in units of watts per kilogram (W/kg). SAR can be related to the electric field at a
point by
J E Ij
sar=21E"
o,
where:

o = conductivity of the tissue (S/m)
p = mass density of the tissue (kg/m?)
E = rms electric field strength (V/m)
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1.8 Testing laboratory

Test Site

Centre Testing International Group Co., Ltd.

Test Location

Hongwei Industrial Zone, Bao’an 70 District, Shenzhen, Guangdong, China

Telephone

+86 (0) 755 3368 3668

Fax

+86 (0) 755 3368 3385

1.9 Test Environment

Required Actual
Ambient temperature: 18-25°C 21.5+2.0°C
Tissue Simulating liquid: 18-25°C 21.5+2.0°C
Relative humidity content: 30-70 % 30-70 %

1.10 Applicant and Manufacturer

Applicant/Client Name Standard Merit Industrial Limited

Applicant Address

2/A Harrison Court Stage 6, 10 Man Wan Road, Kowloon,
Hong Kong

Manufacturer Name Foshan Shunde Alford Electronics Co., Ltd,

Manufacturer Address

Xinjian Industrial Park, Daliang, Shunde, Foshan City, Guangdong
Province, China.

Hotline: 400-6788-333

ert.com  Complaint call: 0755
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2 SAR Measurement System Description and Setup

2.1

The Measurement System Description

robot confrolies

CBaC

The DASY5 system for performing compliance tests consists of the following items:

A standard high precision 6-axis robot (Staubli TX/RX family) with controller, teach pendant and
software. An arm extension for accommodating the data acquisition electronics (DAE).

An isotropic field probe optimized and calibrated for the targeted measurement.

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.

The Electro-optical converter (EOC) performs the conversion from optical to electrical signals for
the digital communication to the DAE. To use optical surface detection, a special version of the
EOC is required. The EOC signal is transmitted 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.

The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the probe
positioning.

A computer running Win7 profesional operating system and the DASY5 software.

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

The phantom, the device holder and other accessories according to the targeted measurement.
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2.2 Probe description

Dosimetric Probes: These probes are specially designed and calibrated for use in liquids with high
permittivities. They should not be used in air, since the spherical isotropy in air is poor(x2 dB). The

dosimetric probes have special calibrations in various liquids at different frequencies.

Symmetrical design with triangular core Interleaved sensors Built-in

Construction shielding against static charges PEEK enclosure material (resistant
to organic solvents, e.g., DGBE)

Calibration ISO/IEC 17025 calibration service available.

Frequency 10 MHz to 6 GHz; Linearity: + 0.2 dB

Probe Overall Length 337mm

Probe Body Diameter 10mm

Tip Length 9mm

Tip Diameter 2.5mm

Dynamic range 5 yWi/g to 100 mW/g; Linearity: + 0.2 dB

Hotline: 400-6788-333  www.cti-cert.com  E-mail: info@ecti-cert.com omplaint call: 07565-33681700 Complaint E-mail: complaint@cti-cert.com
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2.3 Data Acquisition Electronics description

The data acquisition electronics (DAE4) consist of a highly sensitive electrometer-grade preamplifier
with auto-zeroing, a channel and gain-switching multiplexer, a fast 16 bit AD-converter and a command
decoder with a control logic unit. Transmission to the measurement server is accomplished through an
optical downlink for data and status information, as well as an optical uplink for commands and the
clock.

The mechanical probe mounting device includes two different sensor systems for frontal and sideways
probe contacts. They are used for mechanical surface detection and probe collision detection. The
input impedance of the DAE4 box is 200MOhm; the inputs are symmetrical and floating. Common
mode rejection is above 80 dB.

Batteries: The DAE works with either two standard 9V batteries or two 9V (actually 8.4V or 9.6 V)
rechargeable batteries. Because the electronics automatically power-down unused components during
braking or between measurements, the battery lifetime depends on system usage. Typical lifetimes
are >20 hours for batteries and >10 hours for accus. Remove the batteries if you do not plan to use the

DAE for a long period of time.

Hotline: 400-6788-333  www.cti-cert.com  E-mail: info@cti-cert.com  Complaint call: 0765-33681700 Complaint E-mail: complaint@cti-cert.com



CT| e

CENTRE TESTING INTERNATIONAL

Report No.: EED321002758 Page 14 of 59

2.4 SAM Twin Phantom description

The SAM twin phantom is a fiberglass shell phantom with 2mm shell thickness (except the ear region,

where shell thickness increases to 6 mm). The phantom has three measurement areas:

¢ Left hand ear reference point right hand side

ear reference point left hand side
¢ Right hand

ference point flat positi
¢ Flat phantom R i

The phantom table for the DASY systems have the size of 100 x 50 x 85 cm (L xXWx H). these tables
are reinforced for mounting of the robot onto the table. For easy dislocation these tables have fork lift
cut outs at the bottom.

The bottom plate contains three pairs of bolts for locking the device holder. The device holder positions
are adjusted to the standard measurement positions in the three sections.

A white cover is provided to cover the phantom during off-periods to prevent water evaporation and
changes in the liquid parameters.

Three reference marks are provided on the phantom counter. These reference marks are used to teach

the absolute phantom position relative to the robot.

Hotline: 400-6788-333  www.cti-cert.com  E-mail: info@cti-cert.com  Complaint call: 0755-33681700 Complaint E-mail: complaint@cti-cert.com
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2.5 ELI4 Phantom description

The ELI4 phantom is intended for compliance testing of handheld and body mounted wireless devices
in the frequency range of 30MHz to 6 GHz. ELI4 is fully compatible with the latest draft of the standard
IEC 62209-2 and all known tissue simulating liquids.

ELI4 has been optimized regarding its performance and can be integrated into a SPEAG standard
phantom table. A cover prevents evaporation of the liquid. Reference markings on the phantom allow
installation of the complete setup, including all predefined phantom positions and measurement grids,

by teaching three points

Hotline: 400-6788-333  www.cti-cert.com  E-mail: info@cti-cert.com  Complaint call: 0765-33681700 Complaint E-mail: complaint@cti-cert.com
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2.6 Device Holder description

The SAR in the phantom is approximately inversely proportional to the square of the distance between
the source and the liquid surface. For a source at 5mm distance, a positioning uncertainty of £0.5mm
would produce a SAR uncertainty of +20%. Accurate device positioning is therefore crucial for accurate
and repeatable measurements. The positions in which the devices must be measured are defined by
the standards.

The DASY device holder is designed to cope with the different positions given in the standard. It has
two scales for device rotation (with respect to the body axis) and device inclination (with respect to the
line between the ear reference points). The rotation centers for both scales is the ear reference point
(ERP).Thus the device needs no repositioning when changing the angles.

The DASY device holder is constructed of low-loss POM material having the following dielectric
parameters: relative permittivity € = 3 and loss tangent 6 =0.02. The amount of dielectric material has
been reduced in the closest vicinity of the device, since measurements have suggested that the

influence of the clamp on the test results could thus be lowered.
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To simplify the identification of the test equipment and/or ancillaries which were used, the reporting of

the relevant test cases only refer to the test item number as specified in the table below.

Manufacturer Device Type Type(Model) | Serial number ?::}ﬁ)gt:gﬁt Valid period
X SPEAG E-Field Probe EX3DV4 7328 2016-02-29 One year
[] SPEAG 835 MHz Dipole D835V2 4d193 2015-02-02 Three years
] SPEAG 1750 MHz Dipole D1750V2 1134 2015-02-05 Three years
] SPEAG 1900 MHz Dipole D1900V2 5d198 2015-02-06 Three years
[] SPEAG 2000 MHz Dipole D2000V2 1078 2015-02-05 Three years
2 SPEAG 2450 MHz Dipole D2450V2 959 2015-02-05 Three years
[] SPEAG 2600 MHz Dipole D2600V2 1101 2015-02-05 Three years
[] SPEAG 5 GHz Dipole D5GHzV2 1208 2015-02-03 Three years
X SPEAG DAKS probe DAKS-3.5 1052 2015-01-27 Three years

Planar R140 Vector DAKS-VNA
X SPEAG Reflectometef R140 0200514 2015-01-27 Three years
Data acquisition
X SPEAG o DAE4 1458 2016-02-26 One year
X SPEAG Software DASY 5 NA NCR NCR
X SPEAG Twin Phantom SAM V5.0 1875 NCR NCR
X SPEAG Flat Phantom ELI V6.0 2024 NCR NCR
Power Amplifier and
X BALUN directional coupler SU319W BLSZ1550140 NCR NCR
Universal Radio
X R&S Communication Tester CMU200 101553 2016-04-01 One year
X Agilent Signal Generator E4438C MY45095744 | 2016-04-01 One year
X Agilent Power Meter E4418B MY45104044 |2015-12-01 One year
X Agilent Power Meter Sensor E9300A MY41496140 |2015-12-01 One year
X Agilent Power Meter PM2002 312901 2015-12-31 One year
2 Agilent Power Meter Sensor 51EO|\1/|2;A' 36252 2015-12-31 One year
Note:

1) Per KDB865664D01 requirements for dipole calibration, the test laboratory has adopted three-year
extended calibration interval. Each measured dipole is expected to evaluate with the following
criteria at least on annual interval in Appendix C.

a) There is no physical damage on the dipole;

b) System check with specific dipole is within 10% of calibrated value;

c) The most recent return-loss result, measured at least annually, deviates by no more than 20% from
the previous measurement.

d) The most recent measurement of the real or imaginary parts of the impedance, measured at least
annually is within 5Q from the previous measurement.

Hotline: 400-6788-333
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4 SAR Measurement Procedures

4.1 Spatial Peak SAR Evaluation
The DASY5 software includes all numerical procedures necessary to evaluate the spatial peak SAR
values.The base for the evaluation is a "cube" measurement in a volume of 30mm?3 (7x7x7 points). The
measured volume must include the 1 g and 10 g cubes with the highest averaged SAR values. For that
purpose, the center of the measured volume is aligned to the interpolated peak SAR value of a
previously performed area scan. If the 10g cube or both cubes are not entirely inside the measured
volumes,the system issues a warning regarding the evaluated spatial peak values within the
Postprocessing engine (SEMCAD X). This means that if the measured volume is shifted, higher values
might be possible. To get the correct values you can use a finer measurement grid for the area scan. In
complicated field distributions, a large grid spacing for the area scan might miss some details and give
an incorrectly interpolated peak location. The entire evaluation of the spatial peak values is performed
within the Postprocessing engine (SEMCAD X). The system always gives the maximum values for the
1 gand 10 g cubes.
The algorithm to find the cube with highest averaged SAR is divided into the following stages:

1. extraction of the measured data (grid and values) from the Zoom Scan

2. calculation of the SAR value at every measurement point based on all stored data (A/D values

and measurement parameters)

3. generation of a high-resolution mesh within the measured volume

4. interpolation of all measured values from the measurement grid to the high-resolution grid

5. extrapolation of the entire 3-D field distribution to the phantom surface over the distance from

sensor to surface

6. calculation of the averaged SAR within masses of 1 gand 10 g
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4.2 Data Storage and Evaluation

Data Storage
The DASY5 software stores the measured voltage acquired by the Data Acquisition Electronics (DAE)

as raw data together with all the necessary software parameters for the data evaluation (probe
calibration data, liquid parameters and communication system parameters) in measurement files with
the extension .da5x. The postprocessing software evaluates the data every time the data is visualized
or exported. This allows the verification and modification of the setup after completion of the
measurement. For example, if a measurement has been performed with an incorrect crest factor, the
parameter can be corrected afterwards and the data can be reevaluated.

To avoid unintentional parameter changes or data manipulations, the parameters in measured files are
locked. In the administrator access mode of the software, the parameters can be unlocked. After
changing the parameters, the measured scans can be reevaluated in the postprocessing engine.

The measured data can be visualized or exported in different units or formats, depending on the
selected probe type (e.g., E-field, H-field, SAR). Some of these units are not available in certain
situations or give meaningless results, e.g., a SAR-output in a lossless media will always be zero. Raw

data can also be exported to perform the evaluation with other software packages.

Data Evaluation

The fields and SAR are calculated from the measured voltage (probe voltage acquired by the DAE) and
the following parameters:
Probe parameters: - Sensitivity

normi, aio, ai1, ai2

- Conversion Factor convF;
- Diode Compression Point dcpi
- Probe Modulation Response Factors aj, bi,c, d
Device parameters: - Frequency f
- Crest factor cf
Media parameters: - Conductivity o
- Relative Permittivity p

This parameters are stored in the DASY5 V52 measurement file.
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These parameters must be correctly set in the DASY5 V52 software setup. They are available as

configuration file and can be imported into the measurement file. The values displayed in the
multimeter window are assessed using the parameters of the actual system setup. In the scan
visualization and export modes, the parameters stored in the measurement file are used.

The measured voltage is not proportional to the exciting. It must be first linearized.

Approximated Probe Response Linearization using Crest Factor.

This linearization method is enabled when a custom defined communication system is measured. The
compensation applied is a function of the measured voltage, the detector diode compression point and

the crest factor of the measured signal.

V.=U;+U?- i

" dep;
with Vi = linearized voltage of channel i (uV) (i=x,y,2)
Ui = measured voltage of channel i (uV) (i=xy,2)
cf = crest factor of exciting field (DASY parameter)

depi = diode compression point of channel i (uV) (Probe parameter, i = X,y,z)
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Field and SAR Calculation

The primary field data for each channel are calculated using the linearized voltage:

f 72

E - fieldprobes : E; — M# Norm, -iCom.'F
H - fieldprobes : H; =V, 22 h ﬂﬂ:f s
with Vi = linearized voltage of channel i (i=x,y,2)
Norm; = sensor sensitivity of channel i (i=xy,2)
uV/(V/m)? for E-field Probes
ConvF = sensitivity enhancement in solution
ajj = sensor sensitivity factors for H-field probes

L m
noon

carrier frequency [GHZ]
electric field strength of channel i in V/m

magnetic field strength of channel i in A/m

The RMS value of the field components gives the total field strength (Hermitian magnitude):

B, — Vf"Ej-; + E2 4+ E2

The primary field data are used to calculate the derived field units.

with
Etot

o

Y

; a
SAR=E?, . —
tot © 5.17000
SAR = local specific absorption rate in mW/g

total field strength in V/m
= conductivity in [mho/m] or [Siemens/m]

= equivalent tissue density in g/cm?®

Note that the density is set to 1, to account for actual head tissue density rather than the density of the

tissue simulating liquid.
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Spatial Peak SAR for 1 gand 10 g

The DASY5 software includes all numerical procedures necessary to evaluate the spatial peak SAR
values.The base for the evaluation is a "cube" measurement at the points of the fine cube grid
consisting of 5 x 5 x 7 points( with 8mm horizontal resolution) or 7 x 7 x 7 points( with 5mm horizontal
resolution) or 8 x 8 x 7 points( with 4mm horizontal resolution)..The entire evaluation of the spatial peak
values is performed within the Postprocessing engine (SEMCAD X).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. extraction of the measured data (grid and values) from the Zoom Scan.
2. calculation of the SAR value at every measurement point based on all stored data (A/D values
and measurement parameters).
3. generation of a high-resolution mesh within the measured volume.
4. interpolation of all measured values from the measurement grid to the high-resolution grid
5. extrapolation of the entire 3-D field distribution to the phantom surface over the distance from
sensor to surface.

6. calculation of the averaged SAR within masses of 1 g and 10 g.
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4.3 Data Storage and Evaluation

The DASYS5 installation includes predefined files with recommended procedures for measurements and
validation. All test positions (head or body-worn) are tested with the same configuration of test steps
differing only in the grid definition for the different test positions.

Step 1: Power reference measurement

The Power Reference Measurement and Power Drift Measurement are for monitoring the power drift of
the device under test in the batch process. The Minimum distance of probe sensors to surface
determines the closest measurement point to phantom surface. By default, the Minimum distance of
probe sensors to surface is 4 mm. This distance can be modified by the user, but cannot be smaller
than the Distance of sensor calibration points to probe tip as defined in the probe properties. The SAR
measurement was taken at a selected spatial reference point to monitor power variations during testing.
This fixed location point was measured and used as a reference value.

Step 2: Area Scan

The Area Scan is used as a fast scan in two dimensions to find the area of high field values, before
doing a finer measurement around the hotspot. The sophisticated interpolation routines implemented

in DASY5 software can find the maximum locations even in relatively coarse grids. When an Area Scan
has measured all reachable points, it computes the field maxima found in the scanned area, within a
range of the global maximum. The range (in dB) is specified in the standards for compliance testing.
For example, a 2 dB range is required in IEEE 1528-2003 and IEC 62209 standards, whereby 3 dB is a
requirement when compliance is assessed in accordance with the ARIB standard (Japan). If only one
Zoom Scan follows the Area Scan, then only the absolute maximum will be taken as reference. For
cases where multiple maximums are detected, the number of Zoom Scans has to be increased

accordingly.
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Step 3: Zoom Scan

Page 24 of 59

The Zoom Scans are used to assess the peak spatial SAR values within a cubic averaging volume

containing 1 gram and 10 gram of simulated tissue. The default Zoom Scan is defined in the following

table. DASY5 is also able to perform repeated zoom scans if more than 1 peak is found during area

scan. When the measurement is done, the Zoom Scan evaluates the averaged SAR for 1 gram and 10

gram and displays these values next to the job's label.

Area scan and Zoom scan resolutions per FCC KDB Publication 865664 D01:

Maximun Maximun Zoom Maximun Zoom Scan spatial resolution Minimum
Area Scan Scan spatial | Uniform Grid Graded Grad zoom scan
Frequency ) )
resolution resolution Azzeom() | Azzeom(1) A (n>1) volume
Z n Z & Z7 n>1)*

(AXArea,AYArea ) (AXZoom,AYZoom ) oo o o (X,y,Z)
<2GHz <15mm < 8mm <5mm <4mm <1.5*AZzoom(n-1) | = 30mm
2-3GHz <12mm <5mm <5mm <4mm <1.5*AZzoom(n-1) | = 30mm
3-4GHz <12mm <5mm <4mm < 3mm <1.5*AZzoom(N-1) | =28mm
4-5GHz <10mm <4mm <3mm <2.5mm | £1.5*AZzeom(n-1) | 2=25mm
5-6GHz <10mm <4mm <2mm <2mm <1.5*AZzoom(N-1) | =22mm

Step 4: Power Drift Monitoring

The Power Drift Measurement measures the field at the same location as the most recent power

reference measurement job within the same procedure, and with the same settings. The Power Dirift

Measurement gives the field difference in dB from the reading conducted within the last Power

Reference Measurement. If the value changed by more than 5%, the evaluation should be retested.

L ARN ETOE
notine: 4
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5 SAR Verification Procedure

5.1

Tissue Verification

The following materials are used for producing the tissue-equivalent materials.
(Liquids used for tests are marked with[<]):

Page 25 of 59

Ingredients

(% of weight) Body Tissue

freg;ﬁgcy ] 835 ] 1750 ] 1900 X| 2450 ] 2600
Water 52.5 69.91 69.91 73.20 64.50

Salt (NaCl) 1.40 0.13 0.13 0.04 0.02
Sugar 45.0 0.0 0.0 0.0 0.0
HEC 1.0 0.0 0.0 0.0 0.0

Bactericide 0.1 0.0 0.0 0.0 0.0

Triton X-100 0.0 0.0 0.0 0.0 0.0
DGBE 0.0 29.96 29.96 26.76 35.48

Salt: 99+% Pure Sodium Chloride
Water: De-ionized, 16MQ+ resistivity

Sugar: 98+% Pure Sucrose
HEC: Hydroxyethyl Cellulose

DGBE: 99+% Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy)ethanol]
Triton X-100(ultra pure): Polyethylene glycol mono [4-(1,1,3,3-tetramethylbutyl)phenyl]ether
Tissue simulating liquids: parameters:

: Measured Target Tissue Measured Tissue -
T.I'%T)Lée Frequency . o (S/m) 'Il:gnL"jnf Test Date
(MHz) & (+/-5%) (+1-5%) & o (S/m) :
52.80 1.01
il (50.16~55.44) | (1.814~2.005) | 2201 | 1827
52.70 104
2435 51.87 | 1.853
2450 Body DUt D RENEESeE 20 1 22.82°C | 2016/11/10
2450 oAl o 5175 | 1.871
(50.07~55.34) | (1.852~2.047) | °'- :
52.70 196
2460 | (50 07~5534) | (1.862~2.058) | °1:6° | 1890

&= Relative permittivity, o= Conductivity

Hotline: 400-6788-333
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5.2 System check procedure

The System check is performed by using a System check dipole which is positioned parallel to the
planar part of the SAM phantom at the reference point. The distance of the dipole to the SAM phantom
is determined by a spacer. The dipole is connected to the signal source consisting of signal generator
and amplifier via a directional coupler, N-connector cable and adaption to SMA. It is fed with a power of
100mW. To adjust this power a power meter is used. The power sensor is connected to the cable

before the System check to measure the power at this point and do adjustments at the signal generator.

At the outputs of the directional coupler both return loss as well as forward power are controlled during
the validation to make sure that emitted power at the dipole is kept constant. This can also be checked
by the power drift measurement after the test (result on plot).
System check results have to be equal or near the values determined during dipole calibration (target
SAR in table above) with the relevant liquids and test system.

Tuning z Y

element

Spacer

X

\\ 3D Probe positioner
A
Gy
"\ eld probe U
f' . || Flat Phantom
L ] S .
N J
1 Dipole
| _ ]
Dir.Coupler
Signal %ﬁ‘ Iﬁ\/\ﬁ; _m_ —_— X =
Generator L— Pass | Cable lN“ l
—] Aﬂa e,
(PM1
Att2 N

-:;? M{%
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5.3 System check results

The system Check is performed for verifying the accuracy of the complete measurement system and
performance of the software. The following table shows System check results for all frequency bands
and tissue liquids used during the tests (plot(s) see annex A).

Measured SAR
Target SAR (1W) (+/-109
System Check =liel (W) %) (Normalized to 1W) Liquid Test Date
(MHz) 1-g 10-g Temp.
1- Wi/ 10-g (mW/
g (mWi/g) g (mWi/g) (mWig) | (mwig)
51.20 23.70
D2450V2 Bod 51.10 24.20 22.82°C | 2016/11/10
°Y | (46.08~56.32) | (21.33~26.07)

Note: All SAR values are normalized to 1W forward power.

Hotline: 400-6788-333 www.cti-cert.co E-mail: info@cti-cert.com
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6 SAR Measurement variability and uncertainty

6.1 SAR measurement variability

In accordance with published RF Exposure KDB procedure 865664 D01 SAR measurement 100 MHz

to 6 GHz v01r04. These additional measurements are repeated after the completion of all

measurements requiring the same head or body tissue-equivalent medium in a frequency band. The
test device should be returned to ambient conditions (normal room temperature) with the battery fully
charged before it is re-mounted on the device holder for the repeated measurement(s) to minimize any
unexpected variations in the repeated results.

1) Repeated measurement is not required when the original highest measured SAR is < 0.80 W/Kg;
steps 2) through 4) do not apply.

2) When the original highest measured SAR is = 0.80 W/kg, repeat that measurement once.

3) 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).

4) Perform a third repeated measurement only if the original, first or second repeated measurement is
21.5 W/kg and the ratio of largest to smallest SAR for the original, first and second repeated

measurements is > 1.20.
6.2 SAR measurement uncertainty

Per KDB865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04,when the highest measured 1-g
SAR within a frequency band is < 1.5 W/kg, the extensive SAR measurement uncertainty analysis
described in IEEE Std 1528-2013 is not required in SAR reports submitted for equipment approval. The

equivalent ratio (1.5/1.6) is applied to extremity and occupational exposure conditions.
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7 SAR Test Results

7.1 Conducted Power Measurements

Modulation Channel Averaged output Power (dBm)
2410.875 13.64
GFSK 2441.25 12.97
2471.625 12.70

7.2 SAR test results

Notes:

1) Per KDB447498 D01v06, testing of other required channels within the operating mode of a
frequency band is not required when the reported 1-g or 10-g SAR for the mid-band or highest output
power channel is: < 0.8 W/kg or 2.0 W/kg, for 1-g or 10-g respectively, when the transmission band is <
100 MHz. When the maximum output power variation across the required test channels is > 2 dB,
instead of the middle channel, the highest output power channel must be used.

2) Per KDB447498 D01v06, All measurement SAR result is scaled-up to account for tune-up
tolerance is compliant.

3) Per KDB865664 D01v01r04, for each frequency band, repeated SAR measurement is required
only when the measured SAR is 20.8W/Kg; if the deviation among the repeated measurement is < 20%,
and the measured SAR <1.45W/Kg, only one repeated measurement is required.

4) Per KDB865664 D02v01r02, SAR plot is only required for the highest measured SAR in each
exposure configuration, wireless mode and frequency band combination; Plots are also required when
the measured SAR is > 1.5 W/kg, or > 7.0 W/kg for occupational exposure. The published RF exposure
KDB procedures may require additional plots; for example, to support SAR to peak location separation
ratio test exclusion and/or volume scan post-processing (Refer to appendix B for details).

5) This device doesn't support Hotspot mode and voice mode that next to the ear, the hotspot and
head mode is not applicable. This device employ GFSK modulation, the signal is sent by data both
voice and data, The voice and data transmitting is only apply to body exposure conditions.
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Test SAR Val
.e.s Test alue Power | Conducted | Tune-up | Scaled .
Position of Test (W/kg) ) Liquid
Bodv With channel Mode Drift Power power | SARi4 Tem
- IFreq.(MHz) 1-g | 10-g | (dB) (dBm) (dBm) | (Wikg) =
15 mm
Front Side 1/2410.875 | GFSK | 0.022 | 0.012 | 0.170 13.64 14.50 0.027 | 22.82°C
Back Side 1/2410.875 | GFSK | 0.058 | 0.033 | -0.050 13.64 14.50 0.070 | 22.82°C
Back Side 10/2441.25 | GFSK | 0.053 | 0.030 | -0.190 12.97 14.50 0.075 | 22.82°C
Back Side | 19/2471.625 | GFSK | 0.036 | 0.019 | -0.090 12.70 14.50 0.054 | 22.82°C
Note: GFSK for Voice mode
T AR Val
.e.st Test S aue Power | Conducted | Tune-up | Scaled .
Position of Test (W/kg) . Liquid
Bodv With channel Mode Drift Power power | SAR14 Tem
y IFreq.(MHz) 1-g 10-g (dB) (dBm) (dBm) | (W/kg) i
15 mm
Front Side 1/2410.875 | GFSK | 0.011 | 0.006 | -0.190 13.64 14.50 0.013 | 22.82°C
Back Side 1/2410.875 | GFSK | 0.026 | 0.014 | 0.060 13.64 14.50 0.032 | 22.82°C
Back Side | 10/2441.250 | GFSK | 0.027 | 0.015 | -0.170 12.97 14.50 0.038 | 22.82°C
Back Side | 19/2471.625 | GFSK | 0.017 | 0.010 | -0.020 12.70 14.50 0.026 | 22.82°C

Note: GFSK for Data mode

Hotline: 400-6788-333
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7.3 The location of the antennas

The location of the antennas inside DXR-6 is shown as below picture:

7.4 Simultaneous Transmission Possibility and Conlcusion

The device has one antenna and support GFSK technology only, there is not simultaneous
transmission possibility and the reported SAR results is not exceed the SAR limit, so the tested
result is comply with the FCC limit.

Hotline: 400-6788-333  www.cti-cert.com  E-mail: info@cti-cert.com  Complaint call: 0765-33681700 Complaint E-mail: complaint@cti-cert.com
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Annex A: Appendix A: SAR System performance Check Plots
DhateTime: 117102016 08-44-10 ANM
Test Laboratory: CTT 5AR Lab
Systemcheck 2450-Body
DUT: Dipole 2450 AMHz D2450V1; Type: D2450V2; Serial: D2450V2 - SN:950
Coanmmpdcation Systeme UTD 0, CW (0} Comaminication Svseem Baad: D2450 (24500 MHz); Fraquency: 2450 MHzDuty Cocle: 101
Medium parameters used T= 2450 MHz ¢ = 1871 S e = 51748, p = 1000 ](g’m;
Phamtom section: Flat Section
DASY Confignration:
o Probe EX3DVA - SNT328; ComvF(T 45, 7.45, 7435, Calibrated: 2/102014;
Sensor-Surface: 2oun (Wechanical Surface Detection), 2= 1.0, 211.0
Electronics: DAES Sal458, Cabbrated: 2262016

o Phantom: ELL v6.0; Type: QDOVAGDIAA, Serial 2024
» DASYS2 528 E(1222) SEMCAD X 14 6.10(7331)

Configuration/d=10mm,Pin=100mW/Area Scan (10x10x1): Measwement grid de=12mm. dv=1Inm
Maximum vahie of SAR (measured) = 5.77 Wikg

Configuration/d=10mm,Pin=100mW/Zoom Scan (7x7x7) Cube 0: Measimement grid dx=S5mm, dy="S5mm, de=Srm
Refrrence Vale = 52 70 Vim: Power Drift = 009 4B

Peak SAR (extrapolated) = 10.1 Wike

SAR(I g) =511 Wike; SAR(I0 =) = 2.42 Wikg

Maximum vahue of SAR (measwred) = 7.6% Wikg

-b.491

-13.81
2072
-27 62

-34.53

0B =577 Wikg=7.61 dBWikz

Hotline: 400-6788-333 www.cti-cert.com  E-mail: info@cti-cert.com  Complaint call: 0755-33681700 Complaint E-mail: complaint@cti-cert.com
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Annex B: Appendix B: SAR Measurement results Plots

DateTmme 117102016 10:17:55 AM
Test Laboratery: CT1 SAR Lab
DXR-6 1441.2500MHz Back Side 15mm
DUT: Wireless monitor; Type: DXE-6; Serial: NA

Cotnsminedcation Systetne UTID 0, GEEE (1), Comsrusmcation System Band: 2.4G; Frequency: 244 1 25 MHz Dty Cyola: 101
Mdednm parameters nsed (nterpolatedy 7= 2441 25 MHz: 6= 1 866 S'm e = 51.704; p= lDﬂng-m3
Phantom section: Flat Section

DASY Configuration:
+ Probe; EX3DVY - SN7318; ConvB(7.45, 745, T.45); Calbrated: 2/19°2016;
= Bensor-Swdface: Zewm (Mechesical Surface Dietection), 2= 1.0, 31.0
# Blectronics: DAEY Snl458; Cahbrated: 226/2016
= Phantom: ELIv6.0; Tvpe: QDOVAODZAA: Senal 2024
« DAEY3Z 52 ER(1220); EEMCAD X 14.6.10(7331)
Confignration/GFSK/Area Scan (11x16x1): Measmement grid dv=12mm_ dy=12mm

[ifir Intarpolated medim parametars used for SAR svalnation.
Mefaximum vale of SAFR (measured) = 00654 Wike

Configuration GFSK/Zoom Scan (T7x7)Cube 0: Moasorement grids de=5mm, ch=5mm, dz=5mm
Beference Vale = 2018 Vim, Poswer Drift = -0.19 dB

Peak SAR {extapolsted) = 0.0930 Wkz

SAR(L g) = 0L053 Wikg; SARILO g) = 0,030 Wikg

[ofio: Interpolated medinm parameters used for SAR evanation.
Mmoo vahe of SAR (measwred) = 00714 Wik

dB
]

-10.00
-Z0.0n
-30.00

-hi.00
0 dB = 00654 Wikg=-1194 BWkg

Hotline: 400-6788-333  www.cti-cert.com  E-mail: info@cti-cert.com  Complaint call: 0755-33681700 Complaint E-mail: complaint@cti-cert.com
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Annex C: Appendix C: Calibration reports

Calibration Laboratory of

Sehmid & Pariner
Engineering AG

Teupghaceriraiss 43 E004 Furch Swiaeriang

L ey i Bawss S (AT

The Swine Aozretetien Sarbcs i cos o S sgnaides i fe EA

Mshiinteral fg = Shw racag o il

o CTostiAudse) . Corstous e EX3-T328_Fobi6
CALIBRATION CERTIFICATE - = .- == m—
Cingars EX30V4 - SH.7320

sem———— QA CAL-01 v, OA CAL-14.94, QA CAL-23.5, QA CAL-258

Calibration-procedins far dosimniric E-fiekd probes S ;f-“;L

Cuakbration daim Februany 18, 2018
mmmﬁumhmﬁm-mm—p-mqumm,
Tha A the wih 5 ity v ghoar, o B Foliwing CRGHG 6nd o part of 8 aetificels,
b Cal Pt L Hha cloamnd iaborminry fRofly: esvinemas e 3 § TP g sty < TN

Colslion Eguprmast samd JULTE ortical ior calipmsion)

L ey vy L i D (i P Sofvibole? Lptbraten

Powar mester TAL1EE CH4IZEATS O8-Aprt5 (Ko 26700124 10

Porer ssmsow EA4TIA_ WY LARCET OB (ko FE7-Ou1Em] [T =]
| Mefermnce 3 o9 Aflenaator | BN HE0G4 {Sey Dt fho, 2ITOSEEE) [T

Rafenre 20 d8 ARt SN BRITT [P Dt Aertf gNo. FTO208) ol 5

il & BN BE128 {50 Ol A1 3 (Mo, 31 T-EP133) -1

Ratsronos Frobe EEI0VE B4 3811 31 Dae 58 {ho EB33013 Dects) D16

CnEd LS8 s 250w vE (hin [AESERD DactF) Doo-1B

Sesralury Surddars it | CromBuejnbowm) | SchwhdedChek |
AF gooeorio HF BRSIC LIS3647LI0 700 | g 50 [l houuns ok A1 I huna chacke Agr-te

| Sk Arafprer HEATSAE | LIS | t5-Octd [in Bovss chinck Oc-15 | n house ook Dor 16

2 .

| Harn WFusctan
Crivmhed Ty Claudo Laitder » Latomioy Tecemonr w—
hppsasiad By, it Fbere Tatheves blanagar E‘fff"’g:

leson Fabnery 20, 2096

This cobtwat bouti shall el b g bl it S B o e

Corilicaie Ng: EX3-T128_Febi6 Pagps 1 of 11
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Calibration Laboratory of el Kol
Scimil & Parirer O i svien e

Enginsering AG H

Sighaunsseeen 43, 3004 Zurich, uitaisnd o & w-:mm“mm

Araractue by e Bes AccopdLagon Seri (5A5) dpsiemiatan Mo BCS 0108

Th Bwiny Accreiasan Serdod s one of the mgnoiones i fe EA

u g Par the ewt o cal et catin

Glossary:

TEL tizmun smulating lguid

HNORMr .z pensitvity in free space

Comf sEnEivity in TEL ) NORMx Y.z

nes diade comprassion poinl

GF arest factor | Loty _cycla) of the RF signal

ABCD mpiraton depandent Aneanzatian pareamelers

Polgrizadion o i notalian around probe ae

Polarizaton & & refalion sround G ax Al 1 e pione nomal o probe xis (0l Feasuremant canter),
le =108 normsl ko probe axis

Connocior Ange IﬁumihuurndmuaHMha@mmxlnmNmmum

Calibration is Performed According to the Following Standards:
&) |EEE &d 15202013, "IEEE Recommendod Practcn dor Datermining $e Peak Saallal Averaged Specific
ior Fuke {SAR) in the Humsan Hesd from Wiraless Sommunicatione Devices: Measursmant

Tochnigues”, Juns 2043

B) 1EC 623001, *Proceduie o Feasure the Spocii Absorption Rale (SAR) for hond bald devices used in ciiss
prendmilty 12 the ear {frequency rangs of 300 MHz io 3 &Hz", Fabriary 2005

o} IEC BRI00-2. "Procedure to defamminn thi Speckc Abscrilon Fale (SAR) for wirekss communication dovices
uzad in closa proximity 4 the human body {frequency rangs of 30 MHz t & GHz)", March 2010

) HDB BERG5S, “SAR Maasurament Requirerments for 100 MEz fo § GH

Methods Applied and [nterpretation of Paramaters:

- N‘D.ﬁ'-l&.y.r#mudh’ﬁ-ﬂﬂldptkuﬁm#-bﬁ;mmmrm;rmfmuu;ﬁﬂwk
MORM:x v, 2 a8 anly inbermadiate values, 8., e uncertaintes of NORMY y 2 doss not afiect e E¥fiaid
urcertamrdy inside THL (ase balow ComdC)

= NOEMTE = NORM pr * freguency. meponss (sea Frequency Resporse Gharl). This linsacizston s
implomanted i DASY4 sollware vessions later than 4.2, The uncarsinty of the Eequanny respanss is s
in the stiied unceriginty of Conwf.

*  DCPxyex DOF are rumancsl inearization parameters assessed based on (he dots of powsr swaap with G
=gl {ro uncerininty requined). DOP does rol cepend on frequency nor meadia,

= PAR.PAR is the Paak to Avermgs Rstio thal is nol calbraiod bul determviresd besed on the signal
characipniglics

v Ay By Cipe Dnye Visyr A B C D are numerical Ineanzation parametsss sesessed based on
i e of power Bweep far spachic modulation signal. The paramsters da not dapend on FREUency nor
meidia. ¥R is the maximum calibration range expressed in RMS voltaga across iha diode.

- Wlﬁﬂmmmm:hmudmMmmu&mE-ﬁH{:rTmﬁum
Stantlard faf F < B0 Miz) and inside wavsguics sing anabdical Seid detrbulions besed on persr
mummmhrumm.mummummlwmmdmmmw
beumdany camonnsation: {alpha. dape) of which bypical uncertainty values ane ghean, Thess Fammetons an:
igiad I DASY sollware fo Improve probe accuracy closs o ihe bourdary. The sensdiviy in TSL cormespands
mﬂﬂﬁlﬂm'w#mllﬁ}{hwmhmmhw.ﬂﬁmmy
mﬁhmﬂmmml+ammwm¢hﬂhnmmhmwm:5uuma:1|:~:|

»  Spfeacal iwolopy (30 deaation from ety i e field of low gadients makzed usirg e Nal phantom
axpoaed by 8 pakch anbenna.

= Fanaor Ofaef: The eensor ofiset cormesponds to e offset of vilusl measunement castiar from e grobe tin
(on prona sals). Mo ioierencs required

= mmehmﬁnhnhﬁqﬂuamhmmwmmnqum
uncartEty redubred).

Canficats Mo: FX-TA20_Febth Faga 3ol 11
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EXUOVE - BN:TI Fabrugry 10, 2018

Probe EX3DV4

SN:7328

Manufactured:  December 11, 2014
Calibrated: February 19, 2018

Calibrated for DASY/EASY Systems

|Mate: man-compatibia with DASY2 oyasom!)

Cantificali o EXS-TI08_Foblg Faga 3811
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Felfuary 18,2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7328

Basic Calibration Parameters
1 Bensor X | Sangar ¥ Senaar 2 e (k=) |
F%P_mmwr {40 | [FE] Tiar 01 % |
{mvi RN I AE [T ]
Modulation Calibratlon Parameters
uig Communication Sysiem Nama i A B C o Wi Une®
| a8 | oEviv @ | ey | ey
] G [x] a8 ag 10 | 040 | 1743 | sia% |
= v | oo 4 o TAE
2| oo oo ] (7]
The uncerainty of measurement = stalod as the standard uncertainty of measuromen
mudti by the coverage factor k=2, which for a nomal distribution comespands to a coverage
probability of appraximelesy 85%,

* The unceriaizies of Mom 7,2 4o ol affecl the E7-Fals onoerarsdy imvils TI, fssn Pages [ o B)
: Erpartraion porerrand . Doy SOl el
rﬁmhmmmam ARG N0 lnaer nosonee apciveeg ecanpusr dtarion ped W eeiaesd i e ke ol B

Cerilcaia Mo EX3.7378_ Feird

Paga dal11
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X0 SN T2 Fatnaary 19, 2005

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7328

Calibration Parameter Determined In Body Tissue Simulating Madia

| ¥ sy ﬁ“—ﬁ ConvF ¥ | Gomi® ¥ | Com®Z | Alpha® “J-"-‘:”J I'.E:‘J
[k =] a7 8.67 G987 M7 oAl 119 2 12.0%

50 S5 149 B0 a.1r A.10 049 b.50 12.0%
1900 = .52 T.BO r.an T80 £.43 B0 =120 %
O 533 1.8 TR 782 Ta2 443 BZ +120 %
2450 SET 1.86 TAE T.A5 TAS &4 .BE 120 %
2600 fias .18 7.3 T3 | 713 | 932 | 065 | +32gn |
] &1, E30 438 4.3 43 | os0 | 1a0 | a3y
sa0 | aam 543 422 | 422 | 432 | oS0 | 180 | 3131%
5500 484 _BE5 a7 3 | arr | oss | 180 | =13a% [

_;__'iﬁi}ﬂ 435 BT 3.54 ana 3.54 Cuad 1.60 131 %

| S8 L1 E.00 .72 aTa ard _ll (il =] 1.90 731 §_

o

Erguanty vty utore 300 WAL of 3 900 MHE 0l oppbos fer DAY wd 4 mrr migher (sas 7308 1], 688 LS sl o ¢ 30 Wit The

mﬁwﬁdﬂm@; £ b o iy gy Dand. Frpeency wildiy

= 10, 23, 43, B0 71 KM for Conef oesesarndsia @l 50, B4, 20

‘m g Fg ol B4, TG aned 230 W roepectivaly. Aberas £ G fregusscy

Al fmapanciss. beiow 3 GH o vpbiity of S pdraresian {x we o] cn b e 0 ¢ 10 7wkl s person formus & mobed I

miasund SAR vhloid. Al fringuinicin stowe 3 (He, e validty of boss paramaiens |rasd o) m maincisd i ¢ 9% Tha uncarinialy i the RES of

g-wummhr:mwmn;tmm

Apha Dot eno delzr defing cabbragon. AL v T e (e T 1 devikon dun o e oandery pfiech e COMIORRRIGN &
Jass San & T3 A fradustias Salow 3 Gt and oot ¢ 7% for requenaies Ditwoes. 3-8 GHe st sy datancs beger fan hal Tis prote: i

Cimicate No: £X5-TX20_Fob 16 Pagadl of 11

Hotline: 400-6788-333  www.cti-cert.com  E-mail: info@cti-cert.com  Complaint call: 0755-33681700 Complaint E-mail: complaint@cti-cert.com



CT| e

CENTRE TESTING INTERNATIONAL

Report No.: EED321002758 Page 39 of 59
EXIOWA- SN-raan Fobnmry 18, 2016

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

Frequency respenss (normatized)

Unceftainty of Froquency Responss of E-feld: £ 6.3% (k=2)

Corficals Moo EX3-7328_Fabil Paga Tof 11
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EXIDVE- SMTARS Fabruany 18, 204

Receiving Pattern (), 8 =0°

F=&00 M 1z, TCM f=1800 MHz R22
g : ey .
i - - = o
\ -
: - by N -
- - '.'-'1.- i;_ " -:I_"_D! ] - i 3 '=? - l;"l-: ]
i
- _‘. - -
Eal T (L] = m
g
[ L] w il | - ]
Tor x ¥ I Ta A T &
i ] ; ] i 1
I I, (S — frosr T i I ]'
g ?
E LIS o B BRI S B i | -q-—fri---l-"‘i:—-!-l-w-u-d:: S -4
i'!r'lr- ...... i .................................. f
F i - 11 | | . 1 i i 1 i
the o 4 b S0 o iha
- ol [
Ilﬂ'dn MI'Elr ||!I!I'Fl1.|- Jﬁﬂ!l.'ﬂ;-u
1! iy ool A ¥ & 0, (=3
Corificate o EX3-7328_Eonig Paga Boal 11
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FRAOV4- B TINE Fatwuary 18,2018

Dynamic Range ﬂSAR.,..,}
{TEM coll , fupw= 1500 MHz)

Unceriainty of Linearity Assassmant: £ 008% (k=32)

Cortifoatn Noc EX3-7328. Fahilg: Py 115 11
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[HE T o LR P Fabiary 158, Fom0
Conversion Factor Assessment
['= 835 MHE, WELS RS (H_coms) 1% 1500 MHz WELS A2 H_conF)

hl'.-
-
£, J L

it
B-E
BT RN
]

(]
——

'ﬁ'. - - T
i o - _:;:.":.."_ - m _:_i T _n“:; ._,‘"—“‘ |"“ --
Ty = & T
Deviation from Isotropy in Liquid
Error (4, §), f = 500 MHz
=106 -pA 04 -04 OF 00 {1 o4 as [FX1] L]
Uncartainty of Spherical isotropy Assessmant: + 1.8% (k=2)
Contirat Mo: EX3-7328_Fabis Page 10nf 11
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Fabnsary 15 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7328

Cther Probe Parameters

Seran Arranpament

Connachor Angle 1)

Mechanikal Surlace Geterion Mode

Dfilical SUraca Dalectian Madi

e i

Probes Body Diamsaier

Yoleg

Tio Dameter

Frobe Tip to Sersor X Calewstion Point

Prabe Tip o Serscr ¥ Calbeabion Poinl

Prabe Tij 1o Senaor Z Calibration Point

Aeccmmanded Maasissmant DEEncs fom Suriace

Contificate ho: EX3-TA28_Febift

Paga 116 11
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Calibration Laboratory P
Schmii &u;aummr g x m-&u-dx:n;
Englnsensg AG L wiric wstizmry 8 s

Teugheuastrasss £, B304 Fyrch, Switsriand g Bwing Callbration Servce

Aprrated try tho Bwiks Ascediaon Seevios [5A5] Agwwdiimiies Ha: SCE 0108
Thi Bwvime Accrecitation Servios ls one of the signaicriae i b D8
Muhiateml Agretman for the ecogeiEon of cabbrstion conifcates

Cient  CTI cedt (Auden) Cemfionn Mo DAE4-1488_Fob16
[CALIBRATION CERTIFICATE

|I‘Jhn| DAE4 - 5D 00O D04 BM - SM: 1458

Cabbeaticn frucatwa) G CAL-06 v2e
Cailibrabon procedurs for tho date scquisition electiones (DAE)

G tion dein Fabrusry 28, 2018

This calitralion canfizine decunerts e Facosllity 10 Aol st shics ko e physon Uit of missunme {51,
The and tha Los wit exanl [ e G O i Aalieawing pegee and sre car of o catficata

All cuclrainem has beon oonduied bn the chaead kb v bty tor (72 & 3r'C ared Furmid by = TO%.

Calitralon Eguiprant used [WETE oiical for calbiation]

Primcy & i libs Ol Dt {Carttcntn Pin ) Bctwrdubed Calbrstion

Pty Mubisater Typs 8201 | 5M: 0010878 6 B 15 i A TRy Eapa8

Secaivtary Standards ||Dl ___D_‘_-.‘llhhlhrnm F\_...‘ CRaick

Auin DAE Caiibtidon Link HE WS DEL AN 1001 (5-Jarne s (in s ) Im hodibi citch: Jag-t1 7

Caidyor Box VE I BE LIS 008 AA 1O 06-Jar- M1 (8 hodso chad) | heassn chaci: Jae-1T
Hams Fenciam TR

ol by, H Mooz Tondu i

Erﬁﬂ?-p/
JWH Fin Bomhal Uiy’ 1 il Managar :L'I,QLLLLLL‘J

S Folsruary 26, 208

|Thﬂmmﬂwmh|mmnumﬂmWWHm

i

Cersficass Mo: OAEL-1468_Fan1a Pags ol G
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Calibration Laboratory of 8 Woalitsrimrl
Schmid & Partnar Service auline détalonrage

Enginearing AG Borvizio ricsrs & bewtum
Erograussranse £, §002 Turish, Sitperiang Swine Calbramon Berden
Attt by the Suisy Asoroatialion Eaivis (AS) Aeermdiimmen Ho.t SCS 0108
The: Bwins Acchniitaicn Service (8 one ol The tignatonies o 1he EA

tmtersl Agr or g ithan 5# callbration cortificates
Glossary
DAE data acguisition elactronics
Connector angle  information used in DASY aystem ta align probe senacs X fo the rebot
coordinate syslom.

Mathods Applied and Inlerpretation of Paramelers

= OC Violtage Measurement: Calioration Factor assessed for use in DASY ayglem by
comparison with & calibrated instrument tracesble o national standards. The flgure given
corresponds to the full scale range of the voltmater In the respective range,

» Comnecior angle. The angle of the connector s assessed measuring the anghe
mechanically by a tool inserted. Uncerainty |s not required,

* The following parameters a8 documantad in the Appendix contaln tschnical information as a
result from the performance test and requine o uncertainty,

* DG Voltage Measurament Linearity: Verification of the Linearity at +10% and -10% of
the nominal callbration vollage. influence of offset voltage is incheded in this
maasuremant.

= Comman mods sensitivify: Influence of a positive or negative comman mads voltage on
the diferential measursment.

«  Channe! separation: Influence ol a voftags on the naighbor ehannels not subject to &an
Input voitage.

& AD Converter Values with inputs shorted: Yalues on the internal AD converter
cormesponding lo zero input voltage

+  input Offsst Measuremeant: Outpul vollage and statistical results over a large number of
zafo vollage measuremanis,

s lnput Offset Curent; Typleal value for infarmation; Maximum channel mput offset
currant, not congidering the input registance.

= [nput resistance: Typical valoe for information: DAE input resisfance at the connactor,
durlng termal auto-zeroing and durng messuremant,

#  Low Baflery Alarm Vioftage: Typical valua for information. Below this voltage, a battery
alarm signal is generated,

+  Power constmption: Typical vakse for information. Supply currents in varlous operating
modes,

Carlificaln Moo DAE4-1458 Feb1E Pags 2ol 8
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DC Voltage Measurament
AT - Gorverier Resoistion nomingd
High Ranga: LS8 = aipv, Tl rarsge= 1000, 4300 my
Lore' Flargs: L5H = Binv, hdlmnge= -1....+3mV
DASY mpasusament parametan: Ana 2o Time: 3 se0; Messwing ime: 3 sec
Calforation Factors X A F4
| High Range ACHI57 £ 0.02% (ke2) | 404545 + D02% (h=2} | 404.578 £ 0.00% (ked)
Low Range 399060 & 1.60% (k=2) | 305634 £ 1.50% (k-2) | 306178+ 1.50% (k-2) |
Connector Angle
| Conneetar Angte 1o be usar in DASY spssm BA0TE1 |
Curtificpie bin; DALS- 1455 Fakin Paga 3 ol 5
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Appendix (Additional sssessments cutside the scope of SCS108)
1. DC Voltage Linearity

High Range Reading (W) | Diarence av) Emer (%) |
I:_h.lnnd X + impeint POOORGR0S =21 =000
Chanmsl X & Impait D02 T4 -1 18 i
Channasl X - Inpat -POOE. 3T 1.85 0.0
Chamnel ¥ & Impui SENET T ora 0.0
Chamned ¥ * Input 2000511 <075 000
Channei ¥ = Inpet ~BOC0T.a7 ~1.58 i
Chaninel 2 + Inpait 20002513 -T.59 0,00
Channal Z + Inpat 20002, B0 132 o
Chanmel Z = Impart ~2000T. 23 -1.62 a1
Low Ranga Heading (uV) Ditference {Ig!} Erroe |%)
Channel X = Inpist 200010 038 -0.03
Channel ¥+ lnput 20051 o.25 0.3
Chamnal X = Inpust -150.8% 6D iR
Channe ¥ + Inputt FO00.F5 AL15 E ]|
Channaei ¥ + Input 199.69 0.83 041
Channal ¥ - Input 1380 4.1 o
Channal Z = Impuit 1959.84 .55 003
Channel F = Inpurt LA BT .00
Channed T = Ingart 2041 -1.7a Ex ]

2. Common mode sensitivity
OASY measuromen: parameten. Ausa Zam Time: 3 sac: Moasuring fima: 3 sss

Cammian mode High Rangs Low Range
It Valtage (m¥} Average Roading (uV) Avnrage Reading (V)
Channel X 200 #0usa 18.72
- 200 -1832 15.98
Clhamieel ¥ 200 -.Tr -4.FA
= 200 381 3.30
Channal T 200 -1.87 1.8
- 200 .58 033

3. Channel separation

DAY massuremant parameters: Auto Farn Tema: 3 sec; Magsuring line: 3 BAC

Ingut Valtage {mV) | Channet X (V) | Channel ¥ {uV) | Channsl Z {2)
Channel X 200 - Q.20 528
Chanmal ¥ 200 851 - 212
Channsl Z 200 B85 aaT
Carificaty Moo DAE4- 1455 _FebiBE Pogo & of &
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4. AD-Converter Values with inputs shorted

DASY maasuramen parameten: fus Jam Time: 3 sec Meeauring tima: 3 sac

High Range (LS8} Low Ranga (LSB)
Channel X jLid A THMED
Channel ¥ 15781 15672
Channel 2 16344 15965

5. Input Offsat Measurement

DASY maasunamend purametars; Auso Zare Time: 3 seo; Measuring time: 5 ssc

lInpu 1060
Rymesge (V] | min Otfast (V) | max. Offset o) “":‘,'?““"
Channel X 037 1.7 184 e
Channel ¥ o483 .29 2z 055
Channel £ 108 204 os 478
6. Input Offset Currenl
Murmsmel input circwitry atteet cumeen o all chamnals: st
7. Input Resistance (Typioal valuas dor T
Zering (KOkm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 2 200
Channel £ 60 200
8 Low Battery Alarm Voltage (Typical vaias for sfommaiin)

| Typlca vaives Alarm Laved (VOC)

Supply |+ Vieg) +78

Supply i- Vet) -7

9. Power Consumption (Typical vaiuas for inloenation)

Typical wnbuss Bwitched off (mA) | Stand by (mA} | Transmitting {mA)
Supgply [+ Vec) .0 14
Supply (- ¥er) -0 9

Cortfieats Mo DAEA-1453_Fob 18 Fage &al 5

Page 48 of 59

Hotline: 400-6788-333

www.cti-cert.,com

E-mail: info@cti-cert.com

Complaint call: 0755-33681700

Complaint E-mail: complaint@cti-cert.com



CTI e

CENTRE TESTING INTERNATIONAL

Report No.: EED321002758 Page 49 of 59

Calibration Laboratory of VA i
Schmid & Partnes = Eervice miste Fsionnige

Englmenng#.G Servieio avizmm o tarshrs

Esughmussirasss 43, 804 Zurioh, Evitssctand e Sowinn Catinatin Seevics

Asniited by e Swise Accmotabon Barvico (SA8) Acpredtaiion Me.: SCS 0108
T Swins Azcradiafion Safvics in one of She sgnotories jo tha EA
‘ultilateral Agrenmmant for tha recognition of calwater cortitizaies
ciwe  Dglabe (Vitme) 5 <. Carticate o: 2450V2-859_Feb1s
CALIBRATION CERTIFICATE e e TR
Oispact D2450V2 - SN:058

Clfaraion procedanis) QA CAL-DSvE LY

Calibration procedurs for dipols veiidation kits abova 700 MHz _;
i ‘tf i W2

Cabbwation daen; February 05, 2018
Tt ikl sl tha I S , whboh rasliza P pinssical uit of mossmomonts (B
The v the o mith p ¥ W g 5 e foowing peges nd ms past of e cnsiente

Hlmhnhn*mhmmﬂm-nhﬁmlmwrhqmmm—[ﬂgmmmﬁm

Caftention Eguiprmen vsed [METE cfioa for milsrakos)

Prtemry Stneciwrcs ow Gt Dt (CartPcatn ban | Sehwduled Callbrason
Pririeas snnlar FRB-AEY AT EITA GOt 14 i 2 R0 O

Powar sorsor HP 84814 R G704 (Ho 21 7-{000) (e8]

P smiind HIBARLA MYSL0I2IT OF-Oct-14 (o, 21702081 ) Cxa1h

Fmsranos 30 d3 Atenusis i S5 [P0R) O3-For-4 (Mo, ET70En S Aoris

Tyl mismmech mmsingion | TN GOeTUE T OE3T B3-8gr-14 (Mo BI7-01824) Agi-15

Antereros Probe ES30VE B TME A0-Chp: 18 (B0, ES5-I008_Neena) Dep-i5

DaEd B B0 18-Au- 14 (N0, DAER-B01_ALghe) Bugrs

& Sitmnatars 1] ] CPowcn Dais (7 foumsn S bt Chsch

FIF gurmiatr LS SAT-20 100005 T4 Adig -89 (i howims: chech O 13] i P cham: G- 90
Emmwnrﬂ USSTENEm B4 18-0ci-D1 [in Aot check O14) i v Chiook: Col-15

‘kara Fuitie

Caktraiud iy wrme Elnpoug Lute:rstnry Techreoan 4 h g WM
Apprve b Fiaija Fouen Tochrcal danapn /&;:Ef;;gf_

\nitsesd. Frbrimey 0, 26 I

, This calbration corshomtu shall not b megreorarn menp! 8 fl st eetien sl o e ishoion.

Cadifate Mo DR4E0VE-888_FebS Page 1 o8
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Sonmas Fany b (€)) & e
Enginesrin ﬁm W ""-s.__ V) s an .L:-::r.

Ancindiad by e Balan Adcrichabon Senvioo (3A5) Aovredilntion Mo.: SCE D108
The Swisn hcorpdiston Gemviss s oo of B signaiories io e E&
Wulliianersl Agrismant {or e recognition of calibretisn certtheaten

Glossary:

TSL lissue simulating liguid

ConvF sensitivity in TSL / NORM x,y,z
1Y not applicabla or not measured

Calibration is Performed According to the Following Standards:

8) |EEE 5td 1528-2013, “IEEE Aecommended Practica for Delarmining the Peak Spatial-
Averaged Specific Absorption Fate (SAR) in the Human Head from Wirsless
Communications Devices; Measurement Techniques®, Juna 2013

b) IEC 62208-1, "Procadure to measune the Specific Absorption Bate (SAR) for hand-hald
devices used in close prowimity to the ear (frequency range of 300 MHz o 3 GHz)",
February 2005

¢} KB 865664, “5AR Measurement Raquirarmants for 100 MHz2 s & GHe"

Additional Documentation:
d) DASY4S Systern Handbook

Methods Applied and Interpretation of Parameters:

= Measurement Condiions: Further detalls are available from the Validation Report at the end
of the cenificate. All figures stated In the cedificals ase vaid at the frequency indicated.

«  Anfanna Farameatars with TSL: The dipole i mounted with the spacer to position Its feed
point exactly below the center marking of the flat phantom saction, with the arms arienled
parafiel to the body axis,

= Fasd Painl impedance and Refum Loss: These parameters are measured with the dipole
positioned under the liguid filed phantom, The Impedance siated & transiormad from the
measuremant & the SMA connecior to the leed poind. The Aetum Loss ensuros low
reflecied powar. Mo uncertainty required,

* Electical Delay: One-way defay batween the SMA connactor and the antenna feed peint.
Mo uncerainty required.

»  SAR messured: BAR measured at the stabed antenna input power,

= SAA normalized: SAR as maasured, nomalized to an Input power of 1 W al the antenna
connecion,

+  SAR for mominal TSL pararmaters: The measured TSL parameters are used o caloutate tha
nominal SAR resuft,

The reparted uncartainty of messurement Is stated as the standard uncenainty of measurement
muttiplied by the coverage tagtor k=2, which for & nosmal distribution corresponds to & coverage
probability of appromately 85%,

Cerifinata No: DR4SOVA-850_Faliif Page 2ol @
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Measurement Conditions
DASY mmwm.uhnmmmgr1

DASY Varsion DABYE ez e

Extrapelation Advanced Extrapoiubion

Phaniam Modulir Flat Phaniom

Distance Dipods Center - TEL 15 i with Spacer

Toom Scan Aosolution ax, dy. dzr = 5 mm

Frequency 2450 Mir = 1 MHz
Hoad TSL parameters

Tha fellowing pesamesans and caleuilalions wese soplisd.
Temperature ParmilEivity Comductivity

MHaminal Head TSL paramaters 2200 b A 1 /80 Fihis'm

Measured Hood TSL parnmaters f22d=09)a ARSI+ 6% 1. B& mihotn + 8 %

Hoad T5L temparature change during test < {.5C - -
SAR result with Head TSL

BAR averaged over 1 om” (1 g) of Head TSL Conditian

HAR maasurag 25D MW inpei povear 13.7 Wik

HAH far mominal Head TSL pammantars noemalized i 19 BAT Wikg = 170 % [le=2)

m-m.-dm-m:m'uuu?m-um condition

SAA messned F50 MW indul peene .31 Wikg

SAR Tor nominal Hoad TSL paramelers ranmafized o 1W 25,0 Wk £ 16.8 % (k=2}
Body TSL paramstars

Tha follawing garameters and caculations ware applisd.
Tomparaium Permitthvty Coanductivity

Mominnl Boady TEL parameters. 2240 n2y 1.25 mhadm

Maasiired Body TSL parnmeters (2204 0.5 °C Bg=6% 200 mhaim = 6 %

Bady TSL temperature change during teat =05°C - —_— |
SAR result with Body TSL

SAR avaragad over 1 em” (1 g) of Bady TSL Conaiticn

SAR maamired B 250 W inpis e 131 WWikg

S for normnal Bady TEL pasmeaten nommaized ko W 51,2 Wikg w170 % (ke2}

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

SAR mansirad 250 W input povear B0 Wik

HAR tor naminal Body TIL parsmelers normalized o TW 35T Witkg = 165 % (l=2)
Camfcate Na: D2450V2.555 Fahis Page S of B
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Appendiz (Additional assessments outside the scope of SC50108)
Antennzs Parameters with Head TSL

Impadanca, franslormed b faed paint B2 0+ 0.5

Faturn Loss -27.948
Antenna Parameters with Body TSL

Impadance, irimalormed 4o feed point B1.GE 5.1 0

Aaham Loes - G5 4 4B

General Antenna Parameters and Design

[ Etecsicsi Delny fone dreciont [ 1,158 na |

Attar long term usa with T00W radisind persr, oriy o alight waaming of e dipolo near the fesdpart can be mesumsd

The digode is made of standard samirgid coaxinl cobie. Tha carnef corducior of the taading fre is direotly connaciad i e
second arm of tha dipols, Tha arsenna i therafons shod-dneuited for DC-skgnals, On some of tha dipakes, small end caps
F&uﬂlﬁdhﬂ'ﬂd’hﬂlnm In erder fo improve matching when keded sccording e e [osition & sqplainad in the
Moasuremant Condgitions” peragraph. The SAR daln are net atinchod y his change. The ovorall dipoks e is 5l
acearding to the Standard

No axcassie fome must be applied o tha dipole e, becmass I B & [he soldanad

g i . thizy mig| L connsciinhg near the

Additional EUT Data

| Maruinchurad by SPEAG
Marudnctured on August 05, 7014
Enrsficain Moo DE400V2-258 Febis M-‘ ofB
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DASYS Validation Report for Head TSL

Dlate; (4.02.2015
Tewt Leborstory: SPEAG, Furich, Switredand
DUT: Dipole 2450 MHz: Type: D2450V2; Seriul: D2450V2 - SN:959

Communication Svsiemy UID () - CW, Frespuency; 2450 MHz

Medium parsmeters used: { = 2450 MHz; o = | 88 S/m; &, = 39.3; p= 1000 kg/m”
Phantom section: Flat Section

Measarement Standard: DASY S (IEEETECIANST CR3, 19200 1)

DASYS2 Configuration;
o Probe: BSADVE - SN305; ConvFi4,54, 4.54, 4.54); Calibraced: 300172300 4;
«  SBemsor-Surfzce: 3mm (Mechanical Surfsce Dedection)
« Electronbes: DAES Sn601; Calibruted: 18.08.2014
« Phantom: Flat Prantom 5.0 (front); Type: QDIGOPS0AA; Serial: 1001
« DASYSZ 528 81222 SEMCAD X 14,6, 10{7331}

Dipale Calibration for Head TissuePin=250 mW, d=10mm/Zoom Scan (Tx7x7T 1 Cube 0:
Measurement prid: dx=5mm, dy=5mm, de=5mm

Reference Valoe = 101.6 Vin: Power Drefl = 0003 B

Peak SAR {(extrapolaed) = 286 Wikg

SAR(I g = 137 Wik SAR(10 g) = 6,31 Wikg

Maximizm valae of SAR (measured) = 181 Wike

O ety = TR 1 Wikg = 12,55 dBW/kE

Cartficain bo: DP455vE-a50 _ Febis FagaSal 8
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Impedance Measurement Plot for Head TSL

& Fob I8 LEFL7IED

Page 54 of 59
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DASYS Validation Report for Body TSL

Dee: 05.02.2015
Test Laborsdory: SPEAG, Zunich, Switzerand
IMUT: Dipole 24500 MHz: Type: D24S0V2; Serial: D2450V2 - SN:950

Commmncation System; U0 - CW; Frequency: 2450 MHz

Medin parameders used: = 2450 MHz; o = 2,03 §/m; & = 31.6; p= 1000 Hg."n-.“
Phantom section: Flat Section

Measurement Standard: DASYS (TEEEAECIANS] CA3, 192001}

DASY 52 Configuration:
o Prube: BRIDVE - SN32G5; ConvF(4.32, 4.32, 4.32); Calibraed: 30,12, 3014,
«  Semsor-Surfoce: 3mm (Mechanical Susrface Detection)
=  Electronics: DAES Sefi) ] Calibrated: 1808.2014
«  FPhantom: Flat Phantom 5.0 (hack ) Type: QDOOOPS0AA; Seral; 1002
= DASYS2SIRR(1222Y SEMCAD X 14.6. 100733 1)

DHpole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (TxTx7/Cube 0:
Mezsurement grid: da=Smm, dy=5mm, de=5mm

Reference Value = 95.40 Vim; Power Doft = 001 dB

Peak SAR {extrpolated) = 27.4 Wikg

SAR(I g) = 131 Wikg: SAR(10 g} = 6 Wikg

Maximum valoe of SAR (measured) = 17.3 Wik

fhdB =173 Wikg = 12.38 dBWikg

Cariioatn No: DR450V2-R50. Fab 15 Page 7ol 8
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Impedance Measuremant Plot for Body TSL
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pedance and Return Loss Test-Body{2016.2.19)
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Annex D: Appendix D: Photo documentation

A

®p3

——END OF REPORT——
The test report is effective only with both signature and specialized stamp, The result(s) shown
in this report refer only to the sample(s) tested. Without written approval of CT], this report

can’t be reproduced except in full.
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