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TEST REPORT

Test Report No. : HCT15KR073E-1 Nov 10, 2015
Date of issue
Equipment under Test . Mine Phone
Model /Type . MP70
Listed Models : NA
Applicant :  Mine Site Technologies Pty Ltd.
Address : 113, Wicks Road, North Ryde, NSW 2113, AUSTRALIA
Manufacturer . Mine Site Technologies China Co. Ltd
Address . 4F Building-1 1413 Moganshan Road, Hangzhou, CHINA
Test Result: PASS

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.
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1. TEST STANDARDS

The tests were performed according to following standards:

IEEE Std C95.1, 1999: IEEE Standard for Safety Levels with Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 3 KHz to 300 GHz. It specifies the maximum exposure limit of 1.6 W/kg as
averaged over any 1 gram of tissue for portable devices being used within 20 cm of the user in the
uncontrolled environment.

IEEE C95.3-2002: IEEE recommended practice for measurements and computations of radio frequency
electromagnetic fields with respect to human exposure to such fields, 100 kHz-300 GHz.

IEEE Std 1528™-2013: IEEE Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques.

RSS-102 Issue 5-2015: Radio Frequency (RF) Exposure Compliance of Radiocommunication Apparatus (All
Frequency Bands)

FCC Part 2.1093 Radiofrequency Radiation Exposure Evaluation:Portable Devices

KDB447498 D01 General RF Exposure Guidance v06 : Mobile and Portable Device RF Exposure Procedures
and Equipment Authorization Policies

KDB648474 D04, Handset SAR v01r03: SAR Evaluation Considerations for Wireless Handsets

KDB865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04 : SAR Measurement Requirements for 100
MHz to 6 GHz

KDB865664 D02 RF Exposure Reporting v01r02: RF Exposure Compliance Reporting and Documentation
Considerations

KDB248227 D01 802.11 Wi-Fi SAR v02r02: SAR GUIDANCE FOR IEEE 802.11 (Wi-Fi) TRANSMITTERS
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2. SUMMARY

2.1. General Remarks

Date of receipt of test sample : 110/18/2015
Testing commenced on . 110/19/2015
Testing concluded on . | 1/4/2016

2.2. Product Description

The Mine Site Technologies Pty Ltd.’s Model:
general information as follows, for more details,

MP70 or the “EUT” as referred to in this report; more
refer to the user’s manual of the EUT.

General Description

Model Number MP70
Modilation Type DSSS/OFDM for WIFI 2.4G;
Antenna Type Internal

Device category

Portable Device

Exposure category

General population/uncontrolled environment

EUT Type Production Unit
Power Rating Internal 3.7V Li-ion Battery
Hotspot Not Supported

For more information see the following datasheet

WiFi

Support Standards 802.11b, 802.11¢g
Frequency Range 2412-2462MHz

Data Rate 1-11Mbps, 6-54Mbps
Quantity of Channels 11

Channel Separation 5MHz

Antenna Type Internal Antenna

2.3. Statement of Compliance

The maximum of results of SAR found during testing for MP70 are follows:

<Highest Reported standalone SAR Summary>

Head Body-worn
Classment Frequency (Report 1g (Report 1g
Class Band SAR(WI/KQ) SAR(W/KQ)
(15mm)
DTS WIFI2.4G 0.267 0.096

This device is in compliance with Specific Absorption Rate (SAR) for general population/uncontrolled

exposure limits (1.6 W/kg) specified in FCC 47 CFR part 2 (2.1093) and ANSI/IEEE C95.1-1992 and RSS-102,
and hadbeen tested in accordance with the measurement methods and procedures specified in IEEE 1528-
2013.
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3. TEST ENVIRONMENT

3.1. Address of the test laboratory

SHENZHEN YIDAJIETONG INFORMATION TECHNOLOGY CO., LTD.
No.12 Building Shangsha, Innovation & Technology Park, Futian District, Shenzhen, P.R.China

The sites are constructed in conformance with the requirements of ANSI C63.4 (2009) and CISPR
Publication 22.

3.2. Test Facility
The test facility is recognized, certified, or accredited by the following organizations:

CNAS-Lab Code: 7547

SHENZHEN YIDA JIETONG INFORMATION TECHNOLOGY CO., LTD has been assessed and
proved to be in compliance with CNAS-CL01 Accreditation Criteria for Testing and Calibration
Laboratories (identical to ISO/IEC 17025: 2005 General Requirements) for the Competence of Testing
and Calibration Laboratories, Date of Registration: Mar 17, 2015. Valid time is until Mar 17, 2018.

3.3. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature: 18-25°C

Humidity: 40-65 %

950-1050mbar

Atmospheric pressure:

3.4. SAR Limits
FCC Limit (1g Tissue)

SAR (W/kg)

EXPOSURE LIMITS

(General Population /Uncontrolled
Exposure Environment)

(Occupational /Controlled
Exposure Environment)

Spatial Average

(averaged over the whole body) 0.08 0.4
Spatial Peak . 1.60 8.0
(averaged over any 1 g of tissue)
Spatial Peak
(hands/wrists/feet/ankles 4.0 20.0

averaged over 10 g)

Population/Uncontrolled Environments are defined as locations where there is the exposure of individual who

have no knowledge or control of their exposure.

Occupational/Controlled Environments are defined as locations where there is exposure that may be incurred

by people who are aware of the potential for exposure (i.e. as a result of employment or occupation).
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3.5. Equipments Used during the Test
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Serial Calibration
Test Equipment Manufacturer | Type/Model Number Last Calibration Calibration
Interval
Data Acquisition
Electronics DAExX SPEAG DAE4 905 2015/07/16 1
E-field Probe SPEAG ES3DV3 3221 2015/01/31 1
System Validation
Dipole 2450V2 SPEAG D2450V2 955 2015/01/08 3
Network analyzer Agilent 8753E US37390562 2015/03/15 1
Dielectric Probe Kit Agilent 85070E US44020288 / /
Dual Directional Agilent 778D 50127 2015/10/23 1
Coupler
Dual Directional Agilent 772D 50348 2015/10/23 1
Coupler
Attenuator PE PE7005-10 E048 2015/10/23 1
Attenuator PE PE7005-3 E049 2015/10/23 1
Attenuator Woken WK0602-XX EO050 2015/10/23 1
Power meter Agilent E4417A GB41292254 2015/10/22 1
Power Meter Agilent E7356A GB54762536 2015/10/25 1
Power sensor Agilent 8481H MY41095360 2015/10/22 1
Power Sensor Agilent E9327A Us40441788 2015/03/18 1
Signal generator IFR 2032 203002/100 2015/10/22 1
Amplifier AR 75A250 302205 2015/10/22 1
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4. SAR Measurements System configuration

4.1. SAR Measurement Set-up

The DASY4 system for performing compliance tests consists of the following items:

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

A dosimetric probe, i.e. an isotropic E-field probe optimized and calibrated for usage in tissue simulating
liquid. The probe is equipped with an optical surface detector system.

A data acquisition electronic (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.

A unit to operate the optical surface detector which is connected to the EOC.

The Electro-Optical Coupler (EOC) performs the conversion from the optical into a digital electric signal of
the DAE. The EOC is connected to the DASY4 measurement server.

The DASY4 measurement server, which performs all real-time data evaluation for field measurements and
zgr(‘)fgf:e detection, controls robot movements and handles safety operation. A computer operating Windows
DASY4 software and SEMCAD data evaluation software.

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

The generic twin phantom enabling the testing of left-hand and right-hand usage.

The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

System validation dipoles allowing to validate the proper functioning of the system.
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4.2. DASY4 E-field Probe System

The SAR measurements were conducted with the dosimetric probe ES3DV3 (manufactured by SPEAG),
designed in the classical triangular configuration and optimized for dosimetric evaluation.

Probe Specification

Construction

Calibration

Frequency

Directivity

Dynamic Range

Dimensions

Application

Compeatibility

Isotropic E-Field Probe

Symmetrical design with triangular core

Interleaved sensors

Built-in shielding against static charges

PEEK enclosure material (resistant to organic solvents, e.g., DGBE)

ISO/IEC 17025 calibration service available.

Linearity: £ 0.2 dB (30 MHz to 4 GHz)

10 MHz to 4 GHz; Sy ?f : ,1
»n

"
s i

+ 0.2 dB in HSL (rotation around probe axis)
1 0.3 dB in tissue material (rotation normal to probe axis)

5 uWig to > 100 mW/g;
Linearity: £ 0.2 dB

Overall length: 337 mm (Tip: 20 mm)
Tip diameter: 3.9 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.0 mm

General dosimetry up to 4 GHz
Dosimetry in strong gradient fields
Compliance tests of mobile phones

DASY3, DASY4, DASY52 SAR and higher, EASY4/MRI

The isotropic E-Field probe has been fully calibrated and assessed for isotropicity, and boundary effect within
a controlled environment. Depending on the frequency for which the probe is calibrated the method utilized for

calibration will change.

The E-Field probe utilizes a triangular sensor arrangement as detailed in the diagram below:

DIPOLE SENSOR

HIGH-RESISTANCE LINES
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4.3. Phantoms

The phantom used for all tests i.e. for both system checks and device testing, was the twin-headed "SAM

Phantom", manufactured by SPEAG. The SAM twin phantom is a fiberglass shell phantom with 2mm shell
thickness (except the ear region, where shell thickness increases to 6mm).

System checking was performed using the flat section, whilst Head SAR tests used the left and right head
profile sections. Body SAR testing also used the flat section between the head profiles.

SAM Twin Phantom

4.4. Device Holder

The device was placed in the device holder (illustrated below) that is supplied by SPEAG as an integral part of
the DASY system.

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.

Device holder supplied by SPEAG
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4.5. Scanning Procedure

The DASY4 installation includes predefined files with recommended procedures for measurements and
validation. They are read-only document files and destined as fully defined but unmeasured masks. 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.

The “reference” and “drift” measurements are located at the beginning and end of the batch process. They
measure the field drift at one single point in the liquid over the complete procedure. The indicated drift is
mainly the variation of the DUT’s output power and should vary max. £ 5 %.

The “surface check” measurement tests the optical surface detection system of the DASY4 system by
repeatedly detecting the surface with the optical and mechanical surface detector and comparing the results.
The output gives the detecting heights of both systems, the difference between the two systems and the
standard deviation of the detection repeatability. Air bubbles or refraction in the liquid due to separation of the
sugar-water mixture gives poor repeatability (above £ 0.1mm). To prevent wrong results tests are only
executed when the liquid is free of air bubbles. The difference between the optical surface detection and the
actual surface depends on the probe and is specified with each probe (It does not depend on the surface
reflectivity or the probe angle to the surface within £ 30°.)

Area Scan

The Area Scan is used as a fast scan in two dimensions to find the area of high field values before running a
detailed measurement around the hot spot.Before starting the area scan a grid spacing of 15 mm x 15 mm is
set. During the scan the distance of the probe to the phantom remains unchanged. After finishing area scan,
the field maxima within a range of 2 dB will be ascertained.

<3 GHz =3 GHz
Maximum distance from closest measurement point . .
j . o ) o P o Smm+ 1 mm Y-g-In(2) mm + 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom 30° 4 1° 500 & 1°
surface normal at the measurement location
<2 GHz: < 15mm 3—-4GHz: <12 mm
2—-3GHz: <12 mm 4—6 GHz: <10 mm

When the x or y dimension of the test device, in the
measurement plane orientation, is smaller than the
above, the measurement resolution must be < the
corresponding x or y dimension of the test device with
at least one measurement point on the test device.

Maximum area scan spatial resolution: AXarea, AVasea




Zoom Scan

Zoom Scans are used to estimate the peak spatial SAR values within a cubic averaging volume containing 1 g
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and 10 g of simulated tissue. The default Zoom Scan is done by 7x7x7 points within a cube whose base is
centered around the maxima found in the preceding area scan.

Maximum zoom scan spatial resolution: AXzeom, AYZoom

<2 GHz: <8 mm
2-3GHz <5mm’

3—-4GHz: <5mm’
4 -6 GHz: <4 mm"

3-4GHz: <4 mm

uniform grid: AZzeem(n) <5 mm 4—-5GHz: <3 mm
5—-6GHz: <2 mm
Maximum zoom . .
scan spatial AZzoom(1): between 3-4GHz: =3 mm
resolution. normal to 1*t two points closest <4 mm 4-5GHz: <2.5 mm

phantom surface graded | to phantom surface 5-6GHz: <2 mm
grid
AZZOOIII(II:} 1) :
between subsequent < 1.5-AZzoom(n-1) mm
points
M 3 -4 GHz: =28 mm
linimum zoom - T - At
X, V.2 =30 mm 4—-5GHz: =25 mm

scan volume -
5 -6 GHz: =22 mm

Note: ¢ is the penetration depth of a plane-wave at normal incidence to the tissue medium: see IEEE Std
1528-2013 for details.
* When zoom scan is required and the reported SAR from the area scan based 1-g SAR estimation procedures of
KDB Publication 447498 is < 1.4 W/kg, < 8 mm, < 7 mm and < 5 mm zoom scan resolution may be applied,
respectively, for 2 GHz to 3 GHz, 3 GHz to 4 GHz and 4 GHz to 6 GHz.

Spatial Peak Detection

The procedure for spatial peak SAR evaluation has been implemented and can determine values of masses
of 1g and 10g, as well as for user-specific masses.The DASY4 system allows evaluations that combine
measured data and robot positions, such as: « maximum search ¢ extrapolation « boundary correction * peak
search for averaged SAR During a maximum search, global and local maxima searches are automatically
performed in 2-D after each Area Scan measurement with at least 6 measurement points. It is based on the
evaluation of the local SAR gradient calculated by the Quadratic Shepard’s method. The algorithm will find the
global maximum and all local maxima within -2 dB of the global maxima for all SAR distributions.

Extrapolation routines are used to obtain SAR values between the lowest measurement points and the inner
phantom surface. The extrapolation distance is determined by the surface detection distance and the probe
sensor offset. Several measurements at different distances are necessary for the extrapolation. Extrapolation
routines require at least 10 measurement points in 3-D space. They are used in the Zoom Scan to obtain SAR
values between the lowest measurement points and the inner phantom surface. The routine uses the modified
Quadratic Shepard’s method for extrapolation. For a grid using 7x7x7 measurement points with 5mm
resolution amounting to 343 measurement points, the uncertainty of the extrapolation routines is less than 1%
for 1g and 10g cubes.

A Z-axis scan measures the total SAR value at the x-and y-position of the maximum SAR value found during
the cube 7x7x7 scan. The probe is moved away in z-direction from the bottom of the SAM phantom in 5mm
steps.
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4.6. Data Storage and Evaluation

Data Storage

The DASY4 software stores the acquired data from the data acquisition electronics as raw data (in microvolt
readings from the probe sensors), together with all necessary software parameters for the data evaluation
(probe calibration data, liquid parameters and device frequency and modulation data) in measurement files
with the extension “.DA4”. The software evaluates the desired unit and format for output each time the data is
visualized or exported. This allows verification of the complete software setup even after the measurement
and allows correction of incorrect parameter settings. For example, if a measurement has been performed
with a wrong crest factor parameter in the device setup, the parameter can be corrected afterwards and the
data can be re-evaluated.

The measured data can be visualized or exported in different units or formats, depending on the selected
probe type ([V/m], [A/m], [°C], [mW/g], [mW/cm?], [dBrel], etc.). Some of these units are not available in certain
situations or show 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 SEMCAD software automatically executes the following procedures to calculate the field units from the
microvolt readings at the probe connector. The parameters used in the evaluation are stored in the
configuration modules of the software:

Probe parameters: - Sensitivity Normi, ai0, ai1, ai2
- Conversion factor ConvFi
- Diode compression point Dcpi

Device parameters: - Frequency f
- Crest factor cf

Media parameters: - Conductivity o

- Density p
These parameters must be set correctly in the software. They can be found in the component documents or
they can be imported into the software from the configuration files issued for the DASY4 components. In the
direct measuring mode of the multimeter option, the parameters of the actual system setup are used. In the
scan visualization and export modes, the parameters stored in the corresponding document files are used.

The first step of the evaluation is a linearization of the filtered input signal to account for the compression
characteristics of the detector diode. The compensation depends on the input signal, the diode type and the
DC-transmission factor from the diode to the evaluation electronics. If the exciting field is pulsed, the crest
factor of the signal must be known to correctly compensate for peak power. The formula for each channel can
be given as:

Vi—u 02 2L

" dep;
With Vi = compensated signal of channeli (i=x,y,z)
Ui = input signal of channel i (i=x,y,2)

cf = crest factor of exciting field (DASY parameter)

dcpi = diode compression point (DASY parameter)

From the compensated input signals the primary field data for each channel can be evaluated:
/ V;

E — fieldprobes : E; = \ m
— . 2
H — fieldprobes : H; =+/V;- M
With Vi = compensated signal of channel i (i=x,y,2)
Normi = sensor sensitivity of channel i (i=x,Y,2)

[mV/(V/m)2] for E-field Probes
ConvF = sensitivity enhancement in solution

aij = sensor sensitivity factors for H-field probes
f = carrier frequency [GHz]

Ei = electric field strength of channel i in V/m

Hi = magnetic field strength of channel i in A/m

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



with SAR
Etot
o

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

SAR=E},.

= 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/cm3

_ 7
- 1/000

Report No.: HCT15KR073E-1

Note that the density is normally set to 1 (or 1.06), to account for actual brain density rather than the density

of the simulation liquid.

4.7. Tissue Dielectric Parameters for Head and Body Phantoms

The liquid is consisted of water,salt,Glycol,Sugar,Preventol and Cellulose.The liquid has previously been
proven to be suited for worst-case.It’s satisfying the latest tissue dielectric parameters requirements proposed
by the KDB865664.

The composition of the tissue simulating liquid

Ingredient 835MHz 1900MHz 1750 MHz 2450MHz 2600MHz
(% Weight) Head Body Head Body Head Body | Head | Body Head Body
Water 41.45 52.5 55.242 | 69.91 | 55.782 | 69.82 | 62.7 | 73.2 62.3 72.6
Salt 1.45 1.40 0.306 0.13 0.401 0.12 0.50 | 0.10 0.20 0.10
Sugar 56 45.0 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00
Preventol 0.10 0.10 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00
HEC 1.00 1.00 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00
DGBE 0.00 0.00 44.452 | 29.96 | 43.817 | 30.06 | 36.8 | 26.7 37.5 27.3
Target Frequency Head Body
(MHz) &r o(S/m) &r o(S/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800-2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00
4.8. Tissue equivalent liquid properties
Dielectric performance of Head and Body tissue simulating liquid
. Measured Target Tissue Measured Tissue -
Tissue Fre Liquid Test Dat
guency est Data
Type (MHz) & c & Dev. Dev. Temp.
2450H 2450 1.80 39.2 1.83 1.7% 38.19 -2.6% 22.4 10/19/2015
2450B 2450 1.95 52.7 1.9 -2.6% 50.59 -4.0% 22.7 10/19/2015
2450B 2450 1.95 52.7 1.92 -1.5% 50.64 -3.9% 22.5 1/4/2016
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4.9. System Check

The purpose of the system check is to verify that the system operates within its specifications at the decice
test frequency.The system check is simple check of repeatability to make sure that the system works correctly
at the time of the compliance test;

System check results have to be equal or near the values determined during dipole calibration with the
relevant liquids and test system (10 %).

System check is performed regularly on all frequency bands where tests are performed with the DASY4
system.

Tuning

Dipole

corer | Low —=]
Am = Low (=] ——| f—_—  —a
Generator - Pass m Cable x

The output power on dipole port must be calibrated to 24 dBm (250mW) before dipole is connected.

Photo of Dipole Setup

Frequency L. SAR(19) SAR(109) Tissue Temp.
(MH2) Description WIKg WiKg (C) Date
52.4+10% 24.4+10%
(ﬁ:g) Reference (47.16~57.64) (21.96~26.84) NA 10/19/2015
Measurement 53.2 25.84 224
53.7+10% 25+10%
(é‘c‘fjo) Reference (48.33~59.07) (22.5~27.5) NA 10/19/2015
y Measurement 54.0 25.36 22.7
53.7+10% 25+10%
é‘(‘)ﬁo) Reference (48.33~59.07) (22.5~27.5) NA 1/4/2016
y Measurement 536 252 225
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4.10. SAR measurement procedure

WIFI Test Configuration

The SAR measurement and test reduction procedures are structured according to either the DSSS or OFDM
transmission mode configurations used in each standalone frequency band and aggregated band. For
devices that operate in exposure configurations that require multiple test positions, additional SAR test
reduction may be applied. The maximum output power specified for production units, including tune-up
tolerance, are used to determine initial SAR test requirements for the 802.11 transmission modes in a
frequency band. SAR is measured using the highest measured maximum output power channel for the initial
test configuration. SAR measurement and test reduction for the remaining 802.11 modes and test channels
are determined according to measured or specified maximum output power and reported SAR of the initial
measurements. The general test reduction and SAR measurement approaches are summarized in the
following:

1. The maximum output power specified for production units are determined for all applicable 802.11
transmission modes in each standalone and aggregated frequency band. Maximum output power is
measured for the highest maximum output power configuration(s) in each frequency band according to the
default power measurement procedures. Channels with measured maximum output power within ¥2 dB are
considered to have the same maximum output.

2. For OFDM transmission configurations in the 2.4 GHz and 5 GHz bands, an “initial test configuration” is first
determined for each standalone and aggregated frequency band according to the maximum output power and
tune-up tolerance specified for production units.

a. When the same maximum power is specified for multiple transmission modes in a frequency band, the
largest channel bandwidth, lowest order modulation, lowest data rate and lowest order 802.11a/g/n/ac mode is
used for SAR measurement, on the highest measured output power channel in the initial test configuration, for
each frequency band.

b. SAR is measured for OFDM configurations using the initial test configuration procedures. Additional
frequency band specific SAR test reduction may be considered for individual frequency bands

c. Depending on the reported SAR of the highest maximum output power channel tested in the initial test
configuration, SAR test reduction may apply to subsequent highest output channels in the initial test
configuration to reduce the number of SAR measurements.

3. The Initial test configuration does not apply to DSSS. The 2.4 GHz band SAR test requirements and
802.11b DSSS procedures are used to establish the transmission configurations required for SAR
measurement.

4. An “initial test position”is applied to further reduce the number of SAR tests for devices operating in next to
the ear, UMPC mini-tablet or hotspot mode exposure configurations that require multiple test positions .

a. SAR is measured for 802.11b according to the 2.4 GHz DSSS procedure using the exposure condition
established by the initial test position.

b. SAR is measured for 2.4 GHz and 5 GHz OFDM configurations using the initial test configuration.
802.11b/g/n operating modes are tested independently according to the service requirements in each
frequency band. 802.11b/g/n modes are tested on the maximum average output channel.

5. The Initial test position does not apply to devices that require a fixed exposure test position. SAR is
measured in a fixed exposure test position for these devices in 802.11b according to the 2.4 GHz DSSS
procedure orin 2.4 GHz and 5 GHz OFDM configurations using the initial test configuration procedures .

6. The “subsequent test configuration”procedures are applied to determine if additional SAR measurements
are required for the remaining OFDM transmission modes that have not been tested in the initial test
configuration. SAR test exclusion is determined according to reported SAR in the initial test configuration and
maximum output power specified or measured for these other OFDM configurations.

2.4 GHz SAR Procedures

Separate SAR procedures are applied to DSSS and OFDM configurations in the 2.4 GHz band to simplify

DSSS test requirements. For 802.11b DSSS SAR measurements, DSSS SAR procedure applies to fixed

exposure test position and initial test position procedure applies to multiple exposure test positions. When

SAR measurement is required for an OFDM configuration, the initial test configuration, subsequent test

configuration and initial test position procedures are applied. The SAR test exclusion requirements for

802.11g/n OFDM configurations are described in section 5.2.2.

1. 802.11b DSSS SAR Test Requirements

SAR is measured for 2.4 GHz 802.11b DSSS using either a fixed test position or, when applicable, the initial

test position procedure. SAR test reduction is determined according to the following:

a. When the reported SAR of the highest measured maximum output power channel (section 3.1) for the
exposure configuration is < 0.8 W/kg, no further SAR testing is required for 802.11b DSSS in that
exposure configuration.
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b. 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.

1. 2.4 GHz 802. 11g/n OFDM SAR Test Exclusion Requirements

When SAR measurement is required for 2.4 GHz 802.11g/n OFDM configurations, the measurement and test

reduction procedures for OFDM are applied (section 5.3). SAR is not required for the following 2.4 GHz

OFDM conditions.

a. When KDB Publication 447498 SAR test exclusion applies to the OFDM configuration

b. When 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.

2. SAR Test Requirements for OFDM Configurations

When SAR measurement is required for 802.11 a/g/n/ac OFDM configurations, each standalone and

frequency aggregated band is considered separately for SAR test reduction. When the same transmitter and

antenna(s) are used for U-NII-1 and U-NII-2A bands, additional SAR test reduction applies. When band gap
channels between U-NII-2C band and 5.8 GHz U-NII-3 or §15.247 band are supported, the highest maximum
output power transmission mode configuration and maximum output power channel across the bands must be
used to determine SAR test reduction, according to the initial test configuration and subsequent test
configuration requirements.20 In applying the initial test configuration and subsequent test configuration
procedures, the 802.11 transmission configuration with the highest specified maximum output power and the
channel within a test configuration with the highest measured maximum output power should be clearly
distinguished to apply the procedures.

3. OFDM Transmission Mode SAR Test Configuration and Channel Selection Requirements

The initial test configuration for 2.4 GHz and 5 GHz OFDM transmission modes is determined by the 802.11

configuration with the highest maximum output power specified for production units, including tune-up

tolerance, in each standalone and aggregated frequency band. SAR for the initial test configuration is
measured using the highest maximum output power channel determined by the default power measurement
procedures (section 4). When multiple configurations in a frequency band have the same specified maximum
output power, the initial test configuration is determined according to the following steps applied sequentially.

a. The largest channel bandwidth configuration is selected among the multiple configurations with the same
specified maximum output power.

b. If multiple configurations have the same specified maximum output power and largest channel bandwidth,
the lowest order modulation among the largest channel bandwidth configurations is selected.

c. If multiple configurations have the same specified maximum output power, largest channel bandwidth and
lowest order modulation, the lowest data rate configuration among these configurations is selected.

d. When multiple transmission modes (802.11a/g/n/ac) have the same specified maximum output power,
largest channel bandwidth, lowest order modulation and lowest data rate, the lowest order 802.11 mode is
selected; i.e., 802.11a is chosen over 802.11n then 802.11ac or 802.11g is chosen over 802.11n.

After an initial test configuration is determined, if multiple test channels have the same measured maximum

output power, the channel chosen for SAR measurement is determined according to the following. These

channel selection procedures apply to both the initial test configuration and subsequent test configuration(s),
with respect to the default power measurement procedures or additional power measurements required for
further SAR test reduction. The same procedures also apply to subsequent highest output power channel(s)
selection.

a. Channels with measured maximum output power within % dB of each other are considered to have the
same maximum output.

b. When there are multiple test channels with the same measured maximum output power, the channel
closest to mid-band frequency is selected for SAR measurement.

c. When there are multiple test channels with the same measured maximum output power and equal
separation from mid-band frequency; for example, high and low channels or two mid-band channels, the
higher frequency (number) channel is selected for SAR measurement.

4. |Initial Test Configuration Procedures

An initial test configuration is determined for OFDM transmission modes according to the channel bandwidth,

modulation and data rate combination(s) with the highest maximum output power specified for production

units in each standalone and aggregated frequency band. SAR is measured using the highest measured
maximum output power channel. For configurations with the same specified or measured maximum output

power, additional transmission mode and test channel selection procedures are required (see section 5.3.2).

SAR test reduction of subsequent highest output test channels is based on the reported SAR of the initial test

configuration.

For next to the ear, hotspot mode and UMC mini-tablet exposure configurations where multiple test positions

are required, the initial test position procedure is applied to minimize the number of test positions required for

SAR measurement using the initial test configuration transmission mode.23 For fixed exposure conditions

that do not have multiple SAR test positions, SAR is measured in the transmission mode determined by the

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

SAR measurement requirements for the remaining 802.11 transmission mode configurations that have not
been tested in the initial test configuration are determined separately for each standalone and aggregated
frequency band, in each exposure condition, according to the maximum output power specified for production
units. The initial test position procedure is applied to next to the ear, UMPC mini-tablet and hotspot mode
configurations. When the same maximum output power is specified for multiple transmission modes, the
procedures in section 5.3.2 are applied to determine the test configuration. Additional power measurements
may be required to determine if SAR measurements are required for subsequent highest output power
channels in a subsequent test configuration. The subsequent test configuration and SAR measurement
procedures are described in the following.

a.

When SAR test exclusion provisions of KDB Publication 447498 are applicable and SAR measurement is
not required for the initial test configuration, SAR is also not required for the next highest maximum output
power transmission mode subsequent test configuration(s) in that frequency band or aggregated band
and exposure configuration.
When the highest reported SAR for the initial test configuration (when applicable, include subsequent
highest output channels), according to the initial test position or fixed exposure position requirements, is
adjusted by the ratio of the subsequent test configuration to initial test configuration specified maximum
output power and the adjusted SAR is < 1.2 W/kg, SAR is not required for that subsequent test
configuration.
The number of channels in the initial test configuration and subsequent test configuration can be different
due to differences in channel bandwidth. When SAR measurement is required for a subsequent test
configuration and the channel bandwidth is smaller than that in the initial test configuration, all channels in
the subsequent test configuration that overlap with the larger bandwidth channel tested in the initial test
configuration should be used to determine the highest maximum output power channel. This step
requires additional power measurement to identify the highest maximum output power channel in the
subsequent test configuration to determine SAR test reduction.
1). SAR should first be measured for the channel with highest measured output power in the subsequent
test configuration.
2). SAR for subsequent highest measured maximum output power channels in the subsequent test
configuration is required only when the reported SAR of the preceding higher maximum output power
channel(s) in the subsequent test configuration is > 1.2 W/kg or until all required channels are tested.
a) For channels with the same measured maximum output power, SAR should be measured using the
channel closest to the center frequency of the larger channel bandwidth channel in the initial test
configuration.
SAR measurements for the remaining highest specified maximum output power OFDM transmission
mode configurations that have not been tested in the initial test configuration (highest maximum output) or
subsequent test configuration(s) (subsequent next highest maximum output power) is determined by
applying the subsequent test configuration procedures in this section to the remaining configurations
according to the following:
1) replace “subsequent test configuration” with “next subsequent test configuration” (i.e., subsequent
next highest specified maximum output power configuration)
2) replace “initial test configuration” with “all tested higher output power configurations”

When the WIFI SAR test, it's the test-software to control.
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5. TEST CONDITIONS AND RESULTS

5.1. Conducted Power Results

Max Conducted power measurement results and power drift from tune-up tolerance provide by manufacturer:

WLAN

Frequency Worst case Data rate | Conducted Average

ioee Slemme! (MHz) of worst case Output Power (dBm)
1 2412 1Mbps 13.04
802.11b 6 2437 1Mbps 13.49
11 2462 1Mbps 14.38
1 2412 6Mbps 16.05
802.11¢g 6 2437 6Mbps 15.48
11 2462 6Mbps 15.21

Note: SAR is not required for the following 2.4 GHz OFDM conditions as 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.
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Manufacturing tolerance

WiFi
802.11b (Average)
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 14 14 14
Tolerance +(dB) 1 1 1
802.11g (Average)
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 15.5 15.5 15.5
Tolerance +(dB) 1 1 1
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5.2. Transmit Antennas and SAR Measurement Position

Top side
“«—  66mm —m ™mM—»

~ N

Right Side Left Side

155mm 150mm

. 2

Bottom Side

Back View

Width:66mm Height:150mm Diagonal:155mm



5.3. SAR Measurement Results

5.3.1 SAR Results
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SAR Values [WIFI2.4G]

Report No.: HCT15KR073E-1

Maximum Conducted _ SAR14 results(W/kg)
ch. Freq. Service Tegt_ Allowed Power Pov_ver Scaling Graph
(MHz) Position Power (dBm) drift Factor Measured | Reported | Results
(dBm)
measured / reported SAR numbers - Head
11 2462 | DSSS | Right Cheek 15.00 14.38 0.10 1.153 0.178 0.209 1
11 2462 | DSSS Right Tilt 15.00 14.38 -0.05 1.153 0.075 0.088 2
11 2462 | DSSS Left Cheek 15.00 14.38 -0.11 1.153 0.121 0.142 3
11 2462 | DSSS Left Tilt 15.00 14.38 -0.08 1.153 0.051 0.060 4
1 2412 | DSSS | Right Cheek 15.00 13.04 -0.01 1.570 0.167 0.267 5
6 2437 | DSSS | Right Cheek 15.00 13.49 0.12 1.416 0.152 0.220 6
measured / reported SAR numbers — Body worn (distance 10mm)
11 2462 | DSSS Front 15.00 14.38 -0.17 1.153 0.038 0.045 7
11 2462 | DSSS Back 15.00 14.38 -0.03 1.153 0.067 0.079 8
1 2412 | DSSS Back 15.00 13.04 0.12 1.570 0.059 0.095 9
6 2437 | DSSS Back 15.00 13.49 0.08 1.416 0.043 0.062 10
measured / reported SAR numbers — Body worn with Belt Clips (distance Omm)
1 | 2412 | DSSS | Back | 1500 | 1304 | 0.07 | 1570 | 0.061 | 0.096 11
Note:

1. The value with black color is the maximum Reported SAR Value of the test band.
2. Per FCC KDB Publication 447498 D01, if the reported (scaled) SAR measured at the middle channel or
highest output power channel for each test configuration is < 0.8 W/kg then testing at the other channels is
optional for such test configuration(s).

3. Per RSS-102, The mid-channel of a transmission band shall first be tested in the SAR evaluation. However,

if the variation of the maximum output power across the required test channels is more than 0.5 dB above the

output power of the mid-channel, the channel with the highest output power shall first be tested (if different

from the mid-channel). The method for determining the maximum output power, as well as the value of each

channel, shall be documented in the RF exposure technical brief.
4. Per KDB 248227-SAR is measured using the highest measured maximum output power channel for the
initial test configuration.
5. Per KDB 248227- Channels with measured maximum output power within %2 dB of each other are
considered to have the same maximum output, When there are multiple test channels with the same
measured maximum output power, the channel closest to mid-band frequency is selected for SAR

measurement. And when there are multiple test channels with the same measured maximum output power

and equal separation from mid-band frequency; for example, high and low channels or two mid-band channels,
the higher frequency (number) channel is selected for SAR measurement.
6. Per KDB 248227- When 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. (The highest reported SAR for DSSS

is adjusted by the ratio of OFDM to DSSS specified maximum output power was 0.377
W/Kg(0.267*(44.67/31.62)=0.141) So ODFM SAR test is not required.
7. Per KDB 648474 D04, when the reported SAR for a body-worn accessory measured without a headset

connected to the handset is < 1.2 W/kg, SAR testing with a headset connected to the handset is not required.
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5.4. Measurement Uncertainty (300MHz-3GHz)

Report No.: HCT15KR073E-1

Relative DSAY4 Uncertainty Budget for SAR Tests

According to IEEE Std 1528™

Error Uncertainty | Probably ; (Ci) | (Ci) Std. Std. Degree
No. Description Type Value Distribution Div. 1g | 10g Unc. Unc. of
(19) (10g) | freedom
Measurement System
1 Probe B 5.50% N 1| 1 | 1 |550% |550% | o
calibration
2 isf)"z?;cl)y B | 4.70% R J3 07|07 190% | 1.90% | e
3 Herigftfgs;'ca' B | 9.60% R J3 107 | 07| 390% | 3.90% | e
4 soundary | g 1.00% R S 1 | 1| 060% | 060% | e
5 o g’:riety B | 4.70% R Bl 1| 270% | 270% | e
6 Detection limit | B 1.00% R J3 | 1 1 | 060% | 0.60% oo
RF ambient
7 conditions- B 0.00% R \/§ 1 1 0.00% | 0.00% oo
noise
RF ambient
8 conditions- | B 0.00% R J3 | 1 1 | 0.00% | 0.00% oo
reflection
9 Rezpmo:se B 0.80% R J3 | 1 1 | 0.50% | 0.50% oo
10 '”tet?r;ae“on B 5.00% R J3 1 | 1] 290% | 290% | e
11 - B | 3.00% R Bl 1| 170% | 1.70% | e
Probe
12 pori'ggr’:ed B 0.40% R J3 | 1 1 | 0.20% | 0.20% oo
restrictions
Probe
positioning
13 with respect B 2.90% R \/§ 1 1 1.70% | 1.70% oo
to phantom
shell
14 MaxSAR | B | 3.90% R Bl | 1] 230% | 230% | e
Test Sample Related
15 Test sample | 1.86% N 10 1] 1 | 18% | 1.86% | <
positioning
16 Device holder | 1.70% N 101 | 1 | 170% | 1.70% | <
uncertainty
17 D”“L‘;‘:N‘j;tp“t B | 500% R Bl 1| 1| 290% | 200% | e
Phantom and Set-up
18 uf:g:‘rq:my B | 4.00% R Bl 1| 1| 230% | 230% | e
Liquid
19 conductivity | B 5.00% R J3 | 064|043 ] 1.80% | 1.20% oo
(target)
Liquid
20 conductivity | A 0.50% N 1 064|043 | 0.32% | 0.26% oo
(meas.)
Liquid
21 permittivity B 5.00% R J3 | 064|043 1.80% | 1.20% oo
(target)
22 Liquid A 0.16% N 1 064 ]043] 0.10% | 0.07% oo
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cpermittivity

(meas.)
Combined 22
standard NN / / /| 1 | 1 ]10.20% | 10.00% | o
uncertainty V=
Expanded
uncertainty
conriadence u =2u = . (] . (o] o
fid . =2U, / R K=2 | I /| 20.40% | 20.00%
interval of
95 %)
Uncertainty of a System Performance Check with DASY4 System
According to IEEE Std 1528™
No. Error Type Uncertainty | _Probably | p, -1 (Ci) | (Ci) LSthw(:: S:S: Degfree
g g reedom
Description Value Distribution 1g | 10g (1g) (10g) | freed
Measurement System
Probe 0 ) 0 oo
1 calibration B 5.50% N 1| 1 1 | 550% | 5.50%
2 isﬁ‘t"r'jéy B | 4.70% R J3 07|07 | 190% | 1.90% | e
3 Hegftfgs;'ca' B | 0.00% R J3 07|07 | 000% | 000% | <
4 Boundary | g 1.00% R Bl 1| 1| 060% | 060% | e
5 b g’:riety B | 4.70% R Bl | 1| 270% | 270% | e
6 Detection limit | B 1.00% R \/§ 1 1 0.60% | 0.60% oo
RF ambient
7 conditions- B 0.00% R \/§ 1 1 0.00% | 0.00% o
noise
RF ambient
8 conditions- | B 0.00% R J3 | 1 1 | 0.00% | 0.00% oo
reflection
9 Ref'ifnogse B 0.80% R J3 | 1 1 | 0.50% | 0.50% oo
10 niegration | g | 5.00% R J3 1 | 1| 290% | 290% | e
11 A B | 3.00% R Bl |1 170% | 170% | e
Probe
12 porfl';"c’r';'ed B 0.80% R J3| 1 | 1 | 050% | 0.50% oo
restrictions
Probe
positioning
13 with respect | B 6.70% R J3 | 1 1 | 3.90% | 3.90% oo
to phantom
shell
14 VaxSAR | B | 3.90% R Bl 1| 1| 230% | 230% | e
15 '\4‘;‘;‘5'5:;’; B | 2.40% R Bl | 1| 1.40% | 1.40% | e
Test Sample Related
16 Test sample | 0.00% N 1| 1 | 1 |000% | 000% | =
positioning
17 Djr\:(lz(zaertt;?ri?;r A | 2.00% N 11 1| 1 | 200% | 200% | <
18 D““L‘(’)‘;\/‘;”rtp“t B | 3.40% R Bl 1| 1] 200% | 200% |
Phantom and Set-up
19 uﬁg:{‘tgﬁy B | 4.00% R Bl | 1| 230% | 230% | e
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20 iR 1.90% R J3 | 1 |084| 1.11% | 0.90%
Liquid
21 conductivity 0.50% N 1 1064|043 | 0.32% | 0.26%
(meas.)
Liquid
22 cpermittivity 0.16% N 1 064 |043| 0.10% | 0.07%
(meas.)
23 ggnmdpljm‘ft';/ 1.70% R J3 [ 078|071 0.80% | 0.80%
24 -II;ZTnEl)ltLt{C:’iy 0.40% R J3 1023|026 0.10% | 0.10%
Combined 22
standard . 1> ctu? / / I | I | 9.37% | 9.19%
uncertainty C\Via
Expanded
uncertainty
(confidence u, =2u, / R K=2 | / | | 18.74% | 18.38%
interval of

95 %)
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5.5. System Check Results
1
Date: 10/19/2015

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 955
Program Name: System Performance Check Head at 2450 MHz

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; ¢ = 1.83 mho/m; €, = 38.19; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3221; ConvF(4.50, 4.50, 4.50); Calibrated: 1/31/2015

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=10mm, Pin=250mW/Area Scan (61x61x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 16.7 mW/g

d=10mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 87.0 V/m; Power Drift = 0.019 dB

Peak SAR (extrapolated) = 30.7 W/kg

SAR(1 g) = 13.3 mW/g; SAR(10 g) = 6.45 mW/g

Maximum value of SAR (measured) = 16.2 mW(/g

dB
— 0.000

—-4.54

-9.08

-13.6

-18.2

-22.7

0 dB =16.2mW/g
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Date: 10/19/2015

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 955
Program Name: System Performance Check Body at 2450 MHz

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; ¢ = 1.90 mho/m; €. = 50.59; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3221; ConvF(4.49, 4.49, 4.49); Calibrated: 1/31/2015

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=10mm, Pin=250mW/Area Scan (91x91x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 16.2 mW/g

d=10mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 89.5 V/m; Power Drift = 0.017 dB

Peak SAR (extrapolated) = 27.0 W/kg

SAR(1 g) = 13.5 mW/g; SAR(10 g) = 6.34 mWI/g

Maximum value of SAR (measured) = 15.4 mW/g

dB
— 0.000

—-4.10

-8.20

-12.3

-16.4

-20.5

0dB =15.4mW/g
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Date: 1/4/2016

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 955
Program Name: System Performance Check Body at 2450 MHz

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; ¢ = 1.92 mho/m; ¢, = 50.51; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3221; ConvF(4.49, 4.49, 4.49); Calibrated: 1/31/2015

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=10mm, Pin=250mW/Area Scan (91x91x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 16.7 mW/g

d=10mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 88.4 V/m; Power Drift = 0.005 dB

Peak SAR (extrapolated) = 26.5 W/kg

SAR(1 g) =13.4 mW/g; SAR(10 g) = 6.3 mW/g

Maximum value of SAR (measured) = 15.1 mW/g

dB
— 0.000

—-4.10

-8.20

-12.3

-16.4

-20.5

0dB =15.1mW/g
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5.6. SAR Test Graph Results

SAR plots for the highest measured SAR in each exposure configuration, wireless mode and frequency
band combination according to FCC KDB 865664 D02

#1
Date: 10/19/2015

WLAN2.4G_802.11b_Right Cheek_Ch11

Communication System: 802.11; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; o = 1.84 mho/m; ¢, = 37.1; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3221; ConvF(4.50, 4.50, 4.50); Calibrated: 1/31/2015

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Right Cheek/Area Scan (71x121x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.189 mW/g

Right Cheek/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.51 V/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 0.391 W/kg

SAR(1 g) =0.178 mW/g; SAR(10 g) = 0.089 mW/g

Maximum value of SAR (measured) = 0.195 mW/g

dB
— 0.000

—-10.0

-20.0 - LN

-30.0

-40.0

-h0.0

0 dB =0.195mW/g
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#2
Date: 10/19/2015
WLAN2.4G_802.11b_Right Tilt_Ch11

Communication System: 802.11; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; o = 1.84 mho/m; €, = 37.1; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3221; ConvF(4.50, 4.50, 4.50); Calibrated: 1/31/2015

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Right Tilt/Area Scan (71x121x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.083 mW(/g

Right Tilt/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.03 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 0.172 W/kg

SAR(1 g) = 0.075 mW/g; SAR(10 g) = 0.041 mW/g

Maximum value of SAR (measured) = 0.087 mW/g

dB
— 0.000

—-10.0

-20.0

-30.0

-40.0

-50.0

0 dB = 0.087mW/g
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#3
Date: 10/19/2015
WLAN2.4G_802.11b_Left Cheek_Ch11l

Communication System: 802.11; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; o = 1.84 mho/m; €, = 37.1; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3221; ConvF(4.50, 4.50, 4.50); Calibrated: 1/31/2015

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Left Cheek/Area Scan (71x121x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.147 mW/g

Left Cheek/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.54 V/m; Power Drift =-0.11 dB

Peak SAR (extrapolated) = 0.312 W/kg

SAR(1 g) = 0.121 mW/g; SAR(10 g) = 0.064 mW/g

Maximum value of SAR (measured) = 0.145 mW/g

dB
— 0.000

—{-10.0

-20.0 Y,

-30.0

-40.0

-50.0

0 dB =0.145mW/g
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#4
Date: 10/19/2015
WLAN2.4G_802.11b_Left Tilt_Ch11

Communication System: 802.11; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; o = 1.84 mho/m; €, = 37.1; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3221; ConvF(4.50, 4.50, 4.50); Calibrated: 1/31/2015

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Right Cheek/Area Scan (71x121x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.181 mW(/g

Right Cheek/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.03 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 0.373 W/kg

SAR(1 g) =0.167 mWI/g; SAR(10 g) = 0.081 mW/g

Maximum value of SAR (measured) = 0.185 mW/g

dB
— 0.000

—{-10.0

-20.0 N

-30.0

-40.0 y

-50.0

0 dB = 0.185mWig
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#5
Date: 10/19/2015
WLAN2.4G_802.11b_Right Cheek_Ch1

Communication System: 802.11; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2412 MHz; o = 1.82 mho/m; €, = 37.5; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3221; ConvF(4.50, 4.50, 4.50); Calibrated: 1/31/2015

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Right Cheek/Area Scan (71x121x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.181 mW(/g

Right Cheek/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.03 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 0.373 W/kg

SAR(1 g) =0.167 mWI/g; SAR(10 g) = 0.081 mW/g

Maximum value of SAR (measured) = 0.185 mW/g

dB
— 0.000

—-10.0

-20.0 N4

-30.0

-40.0

-50.0

0 dB =0.185mW/g
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#6
Date: 10/19/2015
WLAN2.4G_802.11b_Right Cheek_Ch6

Communication System: 802.11; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; ¢ = 1.827 mho/m; €, = 38.1; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3221; ConvF(4.50, 4.50, 4.50); Calibrated: 1/31/2015

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Right Cheek/Area Scan (71x121x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.177 mW(/g

Right Cheek/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.95 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 0.351 W/kg

SAR(1 g) = 0.152 mW/g; SAR(10 g) = 0.073 mW/g

Maximum value of SAR (measured) = 0.178 mW/g

dB
— 0.000

—-10.0

-20.0

-30.0

-40.0

-50.0

0 dB =0.178mW/g
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#7
Date: 10/19/2015

WLAN2.4G_802.11b_Front_lcm_Ch11l

Communication System: 802.11; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; 0 = 1.92 mho/m; €, = 50.58; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3221; ConvF(4.49, 4.49, 4.49); Calibrated: 1/31/2015

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Front/Area Scan (71x121x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.077 mW(/g

Front/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.71 V/m; Power Drift = -0.17 dB

Peak SAR (extrapolated) = 0.141 W/kg

SAR(1 g) = 0.038 mW/g; SAR(10 g) = 0.024 mW/g

Maximum value of SAR (measured) = 0.072 mW/g

dB
— 0.000

—-10.0

-20.0

-30.0

-40.0

-h0.0

0dB =0.072mW/g
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#8
Date: 10/19/2015
WLAN2.4G_802.11b_Back_lcm_Ch1l

Communication System: 802.11; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; ¢ = 1.92 mho/m; €, = 50.58; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3221; ConvF(4.49, 4.49, 4.49); Calibrated: 1/31/2015

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Back/Area Scan (71x121x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.086 mW(/g

Back/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.17 V/m; Power Drift =- 0.03 dB

Peak SAR (extrapolated) = 0.171 W/kg

SAR(1 g) = 0.067 mWI/g; SAR(10 g) = 0.042 mW/g

Maximum value of SAR (measured) = 0.083 mW/g

dB
— 0.000

—-10.0

-20.0

-30.0

-40.0

-h0.0

0 dB =0.083mW/g
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#9
Date: 10/19/2015
WLAN2.4G_802.11b_Back_1lcm_Ch1

Communication System: 802.11; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2412 MHz; o = 1.88 mho/m; €, = 51.2; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3221; ConvF(4.49, 4.49, 4.49); Calibrated: 1/31/2015

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Back/Area Scan (71x121x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.077 mW/g

Back/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.78 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 0.150 W/kg

SAR(1 g) = 0.059 mWI/g; SAR(10 g) = 0.034 mW(/g

Maximum value of SAR (measured) = 0.073 mW/g

dB
— 0.000

—-10.0

-20.0

-30.0

-40.0

-h0.0

0dB =0.073mW/g
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#10
Date: 10/19/2015

WLAN2.4G_802.11b_Back_1lcm_Ch6

Communication System: 802.11; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; 0 = 1.91 mho/m; ¢, = 50.8; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3221; ConvF(4.49, 4.49, 4.49); Calibrated: 1/31/2015

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Back/Area Scan (71x121x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.071 mW/g

Back/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.52 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 0.141 W/kg

SAR(1 g) = 0.043 mW/g; SAR(10 g) = 0.021 mW/g

Maximum value of SAR (measured) = 0.071 mW/g

dB
— 0.000

—-10.0

-20.0

-30.0

-40.0

-50.0

0dB =0.071mW/g
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#11
Date: 1/4/2016
WLAN2.4G_802.11b_Back_1cm_Ch1l

Communication System: 802.11; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2412 MHz; o = 1.89 mho/m; €, = 51.3; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3221; ConvF(4.49, 4.49, 4.49); Calibrated: 1/31/2015

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn905; Calibrated: 7/16/2015

- Phantom: SAM 1; Type: SAM; Serial: TP-1360

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Back/Area Scan (71x121x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.085 mW(/g

Back/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.95 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 0.171 W/kg

SAR(1 g) = 0.061 mW/g; SAR(10 g) = 0.036 mW/g

Maximum value of SAR (measured) = 0.081 mW/g

dB
— 0.000

—-10.0

-20.0

-30.0

-40.0

-h0.0

0 dB = 0.081mW/g
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6. Calibration Certificate

6.1. Probe Calibration Certificate

W
P e o wi S\ 7,
In Collsboration with .?"S \\C// 3,‘:
@777 s p e 8 g SR
v CALIBRATION LABORATORY = =]
ey
Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China ’,,,/;’:\\\ R CALIBRATION
Tel: +86-10-62304633-2079 Fax; +86-10-62304633-2504 el No. L0570
E-mail: cttl@chinattl.com Hup:/www.chinaul.cn
Certificate No:

Client Geer 215-97014

J.._'E_ e 5l

Object : ES3DV3 - SN:3221

Callibration Procedure(s) FD-Z11-2-004-01

Calibration Procedures for Dosimetric E-field Probes

Calibration date: January 31, 2015

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 01-Jul-14 (CTTL, No.J14X02146) Jun-15
Power sensor NRP-Z91 | 101547 01-Jul-14 (CTTL, No.J14X02146) Jun-15
Power sensor NRP-Z91 | 101548 01-Jul-14 (CTTL, No.J14X02146) Jun-15
Reference10dBAttenuator | 18N50W-10dB  13-Mar-14(TMC,No.JZ14-1103) Mar-16
Reference20dBAttenuator | 18N50W-20dB  13-Mar-14(TMC,No.JZ14-1104) Mar-16
Reference Probe EX3DV4 | SN 3617 28-Aug-14(SPEAG,N0.EX3-3617_Aug14) Aug-15
DAE4 SN 777 17-Sep-14 (SPEAG, DAE4-777_Sep14) Sep -15
Secondary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
SignalGeneratorMG3700A | 6201052605 01-Jul-14 (CTTL, No.J14X02145) Jun-15
Network Analyzer E5071C | MY46110673  15-Feb-14 (TMC, No.JZ14-781) Feb-15 ‘

Name Function Signature

Calibrated by: Yu Zongying SAR Test Engineer %
Reviewed by: Qi Dianyuan SAR Project Leader M//

Approved by: Lu Bingsong Deputy Director of the laboratory gh‘ W

I

Issued: February 02, 2015
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z15-97014 Page 1 of 11
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®  In Collaboration with
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SSlpuss~  CALIBRATION LABORATORY
Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: ctti@chinattl.com Hup://www.chinattl.cn

Glossary:

TSL tissue simulating liquid

NORMX,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal
AB,CD modulation dependent linearization parameters

Polarization @ ® rotation around probe axis

Polarization 6 0 rotation around an axis that is in the plane normal to probe axis (at measurement center), i

8=0 is normal to probe axis

Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used
in close proximity to the ear (frequency range of 300MHz to 3GHz)", February 2005

Methods Applied and Interpretation of Parameters:

e NORMx,y z: Assessed for E-field polarization =0 (f<800MHz in TEM-cell; f>1800MHz: waveguide).

NORMXx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not effect the

E* field uncertainty inside TSL (see below ConvF).

e NORM(fx,y,z = NORMx,y,z* frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of the
frequency response is included in the stated uncertainty of ConvF.

e DCPxyz: DCP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required). DCP does not depend on frequency nor media.

e PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics.

e Axyz Bxyz CxyzVRxyz:AB,C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

o ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for f<B00OMHz) and inside waveguide using analytical field distributions based on
power measurements for f >800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx,y,z* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHz.

e Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat
phantom exposed by a patch antenna.

e Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the
probe tip (on probe axis). No tolerance required.

s Connector Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty required).

Certificate No: Z15-97014 Page 2 of 11
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Probe ES3DV3

SN: 3221

Calibrated: January 31, 2015
Calibrated for DASY/EASY Systems

(Mot non-compatible with DASYZ system()

Certificate No: £15-97014 Page 3 of 11
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In Colieboration with
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Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
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E-mail: cttl@chinattl.com Hup://www.chinattl.cn

DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3221

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm(pV/(Vim)*)# 1.08 1.39 1.06 +10.8%
DCP(mV)? 103.1 100.5 103.7

Modulation Calibration Parameters

uip Communication A B c D VR UncE
System Name dB dBVpV dB mV (k=2)
0 cwW X 0.0 0.0 1.0 0.00 2611 | +2.6%
'Y 0.0 0.0 1.0 2926
lz o0 0.0 1.0 2622

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

A The uncertainties of Norm X, Y, Z do not affect the E>-field uncertainty inside TSL (see Page 5 and Page 6).
8 Numerical linearization parameter: uncertainty not required.

E Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value.

Certificate No: Z15-97014 Page 4 of 11
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Report No

.. HCT15KR073E-1

DASY/EASY - Parameters of Probe: ES3DV3 - SN: 3221

Calibration Parameter Determined in Head Tissue Simulating Media

. = G
f [MHzIC Pj':i;:i':;y; C°"°:;f::fy ConvF X | ConvF Y | ConvF Z | Alpha® [:fnpr:lh) :{';c;)
750 419 0.89 6.36 6.36 6.36 | 041 | 142 | +12%
835 415 0.90 6.25 6.25 625 | 041 | 147 | £12%
900 415 0.97 6.13 6.13 613 | 035 | 163 | £12%
1750 40.1 1.37 5.33 533 533 | 046 | 155 | £12%
1900 40.0 1.40 5.20 5.20 520 | 071 | 125 | £12%
2000 400 1.40 5.12 5.12 512 | 070 | 125 | £12%
2300 39.5 1.67 477 477 477 | 059 | 145 | £12%
2450 39.2 1.80 450 4.50 450 | 085 | 116 | =12%
2600 39.0 1.96 435 435 435 | 076 | 126 | £12%

© Frequency validity of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to +50MHz. The

uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.
F At frequency below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to +10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is

restricted to +5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.
€ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.

Certificate No: Z15-97014

Page 5 of 11




Page 45 of 65 Report No.: HCT15KR073E-1

A ® |\ Collaboration with
=777 s p e a

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax; +86-10-62304633-2504
E-mail: ctti@chinattl.com Hup:/iwww.chinattl ¢

DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3221

Calibration Parameter Determined in Body Tissue Simulating Media

N B G
| f [MHz]° Pe':;'i::i':i‘:yF c°"°::';:‘)":y ConvF X | ConvF Y | ConvF Z | Alpha® D(:’:} (L:(:;t)
750 | - 555 0.96 6.28 6.28 628 | 038 | 163 | =12%
835 55.2 0.97 6.29 6.29 629 | 044 | 154 | £12%
900 55.0 1.05 6.16 6.16 616 | 049 | 145 | +12%
1750 53.4 149 5.00 5.00 500 | 061 | 134 | £12%
1900 53.3 152 479 479 479 | 061 | 136 | +12%
2000 53.3 152 475 475 475 | 048 | 162 | +12%
2300 52.9 181 465 465 465 | 063 | 148 | £12%
2450 527 1.95 4.49 4.49 449 | 088 | 116 | +12%
2600 525 2.16 437 437 437 | 071 | 132 | £12%

¢ Frequency validity of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to +50MHz. The
uncertainty is the RSS of ConvF uncertainty at calibration freqguency and the uncertainty for the indicated frequency band.
F At frequency below 3 GHz, the validity of tissue parameters (¢ and ) can be relaxed to £10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and g) is
restricted to #5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.
GAlphzsufDepth are determined during calibration. SPEAG warranis that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

Frequency response (normallzed)

0.5 — ; —
0 500 1000 1500 2000 2500 3000

= f [MHz] s

Uncertainty of Frequency Response of E-field: +7.5% (k=2)
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Receiving Pattern (®), 6=0°

f=600 MHz, TEM f=1800 MHz, R22

ErrorfdB]

1.0 j : - - - . : - i - - -
-150 -100 -50 0 50 100 150

Rolll
[-=-{100MHz + 600MHz « 1800MHz = — 2500MHz|
Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)
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Dynamic Range f(SAReaq)

(TEM cell, f =900 MHz)
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Conversion Factor Assessment

f=900 MHz, WGLS R9(H_convF) f=1750 MHz, WGLS R22(H_convF)

4.00 1 ' 30.00
|
350 1 1
25.00
SM 1 £ & \
‘ ‘ 20.00 t
S 200 | £ 1500 [—aL
3 [
Bk | 5 1'6._
1000 |
1.00
5.00 '
0.50
0.00 ‘ . 0.00 | M
0 20 40 60 80 100 0 M 20 30 40 50 60 70
2Z[mm] Z[mm]
[ =#=measured ——analytical —#—measured _——analytical

.......... i b

1.0
08
0.6
0.4
0.2
0.0
-0.2
-0.4
-06
-0.8

14

Z Axis

-1.0 -0.80 -060 -040 -020 0 020 040 060 080 1.0
Uncertainty of Spherical Isotropy Assessment: £2.8% (K=2)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN: 3221

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 36.5
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 10mm
Tip Diameter 4mm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor Y Calibration Point 2mm
Probe Tip to Sensor Z Calibration Point 2Zmm
Recommended Measurement Distance from Surface 3mm

Certificate No: Z15-97014 Page 11 of 11



Page 51 of 65

Calibration Laboratory of

Schmid & Partner
Engineering AG
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Accredied by the Bwiss Accrediafion Senice (SA5)
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6.2. D2450V2 Dipole Calibration Ceriticate

Report No.: HCT15KR073E-1

Sehweizerischer Kalibriardssnsi

Servizho svizzere di taralurs
Bwiza Callbration Servics

3 Sarvioe sulsse dalonnege
s

Accreditation Mo.: SCS 0108

client  SMQ (Auden) Carsificste No: D2450V2-955_Jan15/2
CALIBRATION CERTIFICATE of No: D2450V2-955_Jan15
Otject D2450V2 - SN: 955

Calioration procadiinds)

Calration date

QA CAL-05.v8

Calibration procedure for dipole validation kils above 700 MHz

January 0B, 2015

Calibration Equipmani used (MATE critical kr calbralion|

Thie cafibraion certificate documants the iraceatdity bo national standards, which malize e piysicsl uers of messamements |5t}
The: measrements and the unceraintes with confidence pranabiity am givan on th folkwing pages and are par of the corlBicats

All cafibratons have bean conducted in ihe ciosed leboralony fcilfy; anvianment rempense (22 + 37°C and humidiy « T0%

Prmary Stancards I Cal Datn (Canilicats No.) Schodulnd Calibraion
Power messr EPM-4424, GEITABO704 O7-Oict-14 (Mo, 217-02020) Oes-15
Powes pansar HF B481A4 US3TaETE G7-Cict-14 (Mo, 217-02020) Diet-15
Power aansar HP B4814 WMY41092317 OF-0ct-14 (Mo, 217-02021) 016
Fefamnce 30 o8 Atlenuator SMN: GOSE {20k (r-Apr-14 (Mo, 21 7-01918) Api-15
Type-M mismalch combsrsfion | =i: BodT2 ) 0BaZT OG- Apr-14 Mo, 217-01821) Apr-15
Ratamnca Proba ER30VE BN 22oa 30-Dac-14 {No. ES3-3206_Dectd) Dac-15
DmE EM: fn 1E-Aug-14 (No. DAES-800_Aug14) Aug-15
Secondary Standans [i0a Chack Dt [in house) Schadulad Check
RF generator ARS SMT-04 | 100005 - Aug-BS (N houss chack Dck-13) In house check: Dct-16
Hebweark Analyzer HP B783E USITI00SES 54208  18-Oct-01 (in house chook Oci-14) In hose eheck: Oct-15
Mama Furction ¥
| Calbmted by Clnisdin Levbler Laboratcry Technician i
Agproved by Kaljn Pokove: Tachnial Marsger

This cafibinafion ceriifcate shall nol be reproduced aecapt in full witfsut wrilien spomyal of the inbomsary,

lagued: Februany 10, 2005

Certificate No: D2450W2-855_Jan152

Page 1 of 8



Page 52 of 65 Report No.: HCT15KR073E-1

Calibration Labaratory of bg@';,} : §  Sthweizerischer Kai
Schmid & Partner m c Service suisse d'dlalannags
Engineering AG e Servizio swizrero di larabura
Toughnusssirasss 43, B004 Zusich, Swikrsriand "’--:;’?:‘h.,“»"? S Swiss Calitratan Servics
Acorecied by he Swiss Accrediialion Sardos (SAS) Accreditation Mo.: SCS 0108

Thie Swiss Acereditation Servico (s one of the sigRalanies bo the EA
Multilaberal Agresment for the recognition af cslibration cerlificales

Glossary:

TSL tissue simulating liquid

ComF sansitivity In TSL / NORM x.y.z
A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Fractice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear {frequency range of 300 MHz to 3 GHz)",
February 2005

¢} KDB 885664, “SAR Measurement Reguirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

* Feed Point Impedance and Return Loss: These parameters are measurad with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurament al the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

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

* SAR measured: SAR measured at the stated antenna input power.

*  SAAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
conneclor,

= SAR for nominal TSL paramelers: The measured TSL parameters are used to calculate the
nominal SAR result.

The reponsd uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.

Cerdicate No- D2450W2-958 _Jani &2 Page 2 ol @
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Measurement Conditions

Report No.: HCT15KR073E-1

DASY system configuration. as far as not on paga 1.
DASY Version DASYS VEZ B8
Extrapolation Advanced Extrapolation
Phantom Modular Flal Phariom
Distance Dipole Center - TSL 1 10 mm wilh Spacer
Zoom Scan Aesolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
Tha following parameters and calcdlations weare applied.
’ Temperature Parmittivity Conductivity
Hominal Head TSL parameters 220°C 382 1.80 mho/m
Measured Head TSL parameters [22.0+£0.2)"C 387 +6 % 1.84 mho/m + 6 %
Head TSL temperature change during test =05"C —
S5AR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL GCandifion
SAR measuned 250 miW input powar 13.2 Wikg
SAR for nominal Head TSL paramaterns normalized toe YW 52.4 Wikg = 17.0 % (ke2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
5&R maasured 250 mW input power 618 Wikg
S4R for nominal Head TSL pasarmeters normekzed o 1W 24.4 Wikg = 16.5 % (k=32)
Body TSL parameters
The foliowing parametens and caleulations wera applisd.
Temperaiure Permittivity Conductivity
Nominal Body TSL parameters ¥»oC 27 1.85 mha'm
Measured Body TSL parameters (220 =0.2)°C 510=26% 203 mho/m £ 8 %
Body TSL temperature change during test =0.5"C e ——
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Canditan
SAR marsured 250 mW input powar 138 Wikg
54A for nominal Body TSL parameders normalizad 1o 1%W 537 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input power 6.36 Wikg
SAR for nominal Body TSL parameders normalizad o 1W 25.0 Wikg £ 165 % (k=2)

Cartificabe Mo: D2450Y2-B55_Jan15:2
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Appendix (Additional assessments outside the scope of SC5108)
Antenna Parameters with Head TSL

Impedance, transfarmead to feed pain B4.8 101+ .54
Ratum Loss - 24.9 dB

Antenna Parameters with Body TSL

Impsdance, ranstormed 1o feed poim 5120+ 480
Fetum Loss - 25,0 dB

General Antenna Parameters and Design

| Electricas Delay (one diraction) | 1.165 na

AMar long term use with 100W rediated power, only a slight warming of the dipole near the fesdpaint ean be maasismsd.

Tha digole &5 mada of standand semirigid coaxial cable, Tha cemer conductor of the feading ling is diréctiy connacied io the
sacord amm of the dipala. The antenna ig therefore short-cincuited for DC-signals. On some of the dipoles, srall end caps
are added to the dipole ams in order 1o improve matching when loaded according to the position s explained in the
"Maasyremant Condifions” paragrapn. The SAR data are not affected by this change. The overall dipale langth & il
acaonding to the Standard,

Mo sxcessiva forca mist be eppled fo the dpale arms, because they might bend or the soldered connections near the
leadpoint may be damaged.

Additional EUT Data

Manulsctunad by SPEAG
Manufacturad on Aupgust 05, 2014

Cerfificate No: D24500V2.988 Jan1 52 Page 4 ol 8
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DASYS Validation Report for Head TSL

Date: (8.01.2015
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 2430 MHz; Type: D2450V2; Serial: D2450V2 - SN: 955

Communication System: U100 - CW; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; o = 1,84 S/m; g, = 39.7; p= |00 kg/m'
Phantom section: Flat Section

Measurement Standard;: DASYS (IEEEAEC/ANST Ca3, 12201 1)

DASYS? Configuration
»  Probe: ESIDV- SM3205; ConvFi4.45, 4.45, 4.45); Calibrated: 30.12.2014;
*  Sensor-Surface: Imm i Mechanical Surface Dietection)
»  Electromics: DAE4 Sn601; Calibrated; 15.08,2014
= Phantom: Flat Phantom 5.0 (frontl; Type: QDOOOPSOAA; Serial; 100]

« DASYS2 528 8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7V/Cube 0):
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Yalue = 101.2 V/m; Power Drift = (L03 dB

Peak SAR (extrapolated) = 275 Wikg

SAR(] g) = 13.2 Wikeg: SAR(I0 ) = 6.12 Wik

Muximum value of SAR (measured) = 17.5 Wikg

-5.00

-10.00
-15.00
-20.00

-25.00

OdB =175 Wikg = 1243 dBW/kg

Cartificabe Mo: D2450V2-855_Jan15/2 Fapa 5 of B
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Impedance Measurement Plot for Head TSL

B Jan TELS AfsdenTs
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#
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CHZ =34 LOE = _dbs REF -9 oB P=74,922 dB 438,800 M2 MHz

HId

START I 254,080 008 WHz §T0F 2 50,000 DRB PHz
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DASYS Validation Report for Body TSL

Drate: O8.001.20115
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz: Type: D2450V2: Serial: D2450V2 - SN: 055

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

Medium parameters used: f= 2450 MHz: a = 2.03 S$/m; & = 51; p = 1000 kgfm’
Phantom section: Flat Section

Measurement Standard; DASYS (IEEEIEC/ANST Ca3,19-2011)

DASYS52 Configuration:
+ Probe: ES3DV3 - SN3I205; ConvFi4,17, 4.17, 4.17); Calibrated: 30.12.2014:
+  Sensor-Surface: Imm (Mechanical Surface Detection)
+  Electronics; DAE4 Snt0]; Calibrated: 15.08.2014
«  Phantom: Flat Phantom 3.0 (back); Type: QROOOPS0AA: Serial: 1002
« DASYS2 52881222 SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=3mm

Reference Vilue = 9796 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 258 Wike

SAR(D g) = 13.8 Wikg: SAR(I0 g) = 6.36 Wikg

Maximum value of SAR (measured) = 18.3 Wikg

-5.00

-10.00
-15.00
-20.00

-25.00

OdB =183 Whkg= 12.61 dBW/ks

Cediticate Moo D245002-3588 Jan1 52 Page T of 8
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Impedance Measurement Plot for Body TSL

B Jam ZTEBLS 1dr4@ezy
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6.3. DAE4 Calibration Certificate

{-ﬂmm
Add: ba 4| ?".Ln.:um Rond. Hasdian Dissrict, Heljieg, 10191, China
Tel +Bo-10-62 040332218 Fax IEE- lD-ﬁI1U'|{|"-'-H"'-|
F-misil; enlimehinanl com 1
Chent : Auden Certificate No: Z15-97033
CALIBRATION CERTIFICATE
| Ooject DAE4 - SW- 805
Calibration Procedura(s) FO-Z11-2-002-01
Calibration Procedure for the Data Acquisibon Electronics
{DAEx)
Callbration date: July 16, 2015

This calioration Certificate decuments the racesbility to national standards, which realize the physical units of
measwramentsiSl). The measuremants and the uncertaintes with confidence protability &re given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: anvironment femperature(22:3)°C and
humidity=70%

Calibration Equipment used [MATE critical for calibration)

Primary Standards oz Cal Date(Calibrated by, Cerificate No. | Scheduled Calibration

Process Calibrator 763 | 1871014 DB-July-15 [CTTL, NotJ15X04257) July-16
Mama Function Signatura

Callbrated by ¥u Zongying SAR Test Enginesr

Raviewsd by Qi Dianyuan SAR Project Leadar

Approved Dy, Lu Bingsong Deputy Director of the laboratory A :J(:F?,

Issued: July 17, 2015
This calibrabon cerificate shall not be reproduced except in full withaut written approval of the laboratory.

Cerfificate Mo £15-97063 Page | ol'3
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m in Cusmmaw =

Acdd: W31 Xueyumn Rood. Huidian Dstrct, Baging. 100091, {Tina

Tel +8h- 1 0-A13040 5522 18 Fas: +86e1 0-62 3046332000

F-erail et ciasanl cim Hizpwwsechinafilcn
Glossary:
DAE data acquisition electronics

Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

» DC Voltage Measurerment. Galibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
valtmeter in the respactive range.

« Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

« The report provide only calibration results for DAE, it does not contain other
performance test results,

Cerfificaie Mo; £15-97093 Page 2 of 3
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Add: Mo 41 Xeeymn Road, Haidian Disirct, Besjing, 100191, China
Tl =hb=10-n2 7140332218 Fax: +86-10-62HH633-2204

.. HCT15KR073E-1

E-masl: ee1lagehinasnl com Hup:fiwwwchizatilcn
DC Voltage Measurement
AT - Converer Resalution namenal
High Range: iLsB = BN, full range = =100, .+ 300 mh
Low Range: ILSE = g1nv | fulll range = <1 +3mW
DASY measuremert paramelens: Aute Zero Time: 3 sec; Massunng Wme: 3 gec
Calibration Facters X Y Zz
High Range 404 BT2 + 0.15% (k=2) | 405235 + 0.156% (k=2} | 4D4.825 £ 0.15% (&=2)
II Low Range 3.98116 + 0.7% (k=2) | 400285 + 0.7% (k=2) | 3.90735+0.7% (k=2)
Connector Angle
Connector Angle 1o ba used in DAY sysiem o +1" 7

Centificate No; £15-970493 Page 3 of 3
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7. Test Setup Photos

Photograph of the depth in the Head Phantom

Photograph of the depth in the Body Phantom
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Right Head Cheek Setup Photo

Left Head Tilt Setup Photo
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10mm Back Side Setup Photo

10mm Front Side Setup Photo
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Back Side with Belt Clips Setup Photo



