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1. CERTIFICATE OF COMPLIANCE (SAR EVALUATION)

Product Name:

Radio Controller Receiver

Brand Name:

YUNEEC

Model Name.:

SR24******** (The “*” canbe 0t0 9, ato z, A to Z, blank or any symbol,
for marketing purpose.)

Series Model: | N/A
Devices supporting
GPRS/EDGE: | N0 Support
Description Test
Modes(worst | No SIM Card
case):

Device Category:

Portable DEVICES

Exposure Category:

GENERAL POPULATION/UNCONTROLLED EXPOSURE

Date of Test:

August 4, 2015

Applicant: | Yuneec Technology Co., Limited
Address: | 2/F Man Shung Industrial Building, 7 Lai Yip Street, Kwun Tong
Manufacturer: | Yuneec International (China) Co., Ltd.
Address: | No.388 East Zhengwei Road, Jinxi Town, Kunshan, Jiangsu 215324, China

Application Type:

Certification

APPLICABLE STANDARDS AND TEST PROCEDURES

STANDARDS AND TEST PROCEDURES TEST RESULT

ANSI/IEEE C95.1-1992
RSS-102 issue 5: 2015

No non-compliance noted

Deviation from Applicable Standard

None

The device was tested by Compliance Certification Services Inc. in accordance with the measurement|
methods and procedures specified in KDB 865664 The test results in this report apply only to the tested
sample of the stated device/equipment. Other similar device/equipment will not necessarily produce the
same results due to production tolerance and measurement uncertainties.

Approved by: Tested by:
Jett 7 PrE:
i
T
“7 Lgech. (-
Jeff Fang Luck.Fu
RF Manager Test Engineer
Compliance Certification Services Inc. Compliance Certification Services Inc.
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2. EUT DESCRIPTION

Product Name:

Radio Controller Receiver

Brand Name:

YUNEEC

Model Name.:

SR24******** (The “*” canbe 0t0 9, ato z, Ato Z, blank or any symbol, for
marketing purpose.)

Series Model: | N/A
Model Discrepancy: | N/A
FCC ID: | 2ACS5-SR24
IC: | 11554B-SR24
Power reduction: | NO
DTM Description: | Not support

Device Category:

Production unit

Frequency Range:

IEEE 802.11 2.4GHz: 2405 ~ 2480 MHz

Max. Reported
SAR(19):

Body:
802.11 : 0.880 W/kg

Modulation Technique:

DSSS (0O-QPSK)

Antenna Specification:

Antenna 0: Dipole antenna
Antenna 1: Dipole antenna

Operating Mode:

Maximum continuous output

Tested System Details

Product Manufacturer Model No.

GPS FLIGHT
CONTROLLER

TYPHOON WIZARD******** TYPHOON Wizard********

YUNEEC (The “” can be 0t0 9, a to z, Ato Z, blank or any symbol, for marketing p

urpose.)
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3. REQUIREMENTS FOR COMPLIANCE TESTING DEFINED BY
THE FCC

The US Federal Communications Commission has released the report and order “Guidelines for
Evaluating the Environmental Effects of RF Radiation”, ET Docket No. 93-62 in August 1996. The
order requires routine SAR evaluation prior to equipment authorization of portable transmitter
devices, including portable telephones. For consumer products, the applicable limit is 1.6 W/Kg for
an uncontrolled environment and 8.0 W/Kg for an occupational/controlled environment as
recommended by the ANSI/IEEE standard C95.1-1992.

4. TEST METHODOLOGY

The Specific Absorption Rate (SAR) testing specification, method and procedure for this
device is in accordance with the following standards:
X] FCC 47 CFR Part 2 ( 2.1093)

X] ANSI/IEEE C95.1-1992

X IEEE 1528-2013

X] RSS-102 issue 5: 2015

X] KDB 248227 D01v2

DX KDB 447498 DO1v05r02

X] KDB 447498 D02v02

X] KDB 865664 D01v01r03

X] KDB 865664 D02v01r01

5. TEST CONFIGURATION

During WLAN SAR testing EUT is configured with the WLAN continuous TX tool, and the
transmission duty factor was monitored on the spectrum analyzer with zero-span setting

For WLAN SAR testing, WLAN engineering test software installed on the EUT can provide
continuous transmitting RF signal and the duty cycle is 69.57%.

Page 6 of 70
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




I~ =5 == Compliance Certification Services Inc.

Date of Issue: August 7, 2015 FCC ID: 2ACS5-SR24 Report No .: C150717S01-SF
IC: 11554B-SR24

6. DOSIMETRIC ASSESSMENT SETUP

These measurements were performed with the automated near-field scanning system DASY 5 from
ATTENNESSA. The system is based on a high precision robot (working range greater than 0.9 m),
which positions the probes with a positional repeatability of better than £ 0.02 mm. Special E- and
H-field probes have been developed for measurements close to material discontinuity, the sensors
of which are directly loaded with a Schottky diode and connected via highly resistive lines to the
data acquisition unit. The SAR measurements were conducted with the E-field PROBE EX3DV4
(manufactured by SPEAG), designed in the classical triangular configuration and optimized for
dosimetric evaluation. The probe has been calibrated according to the procedure described in [7]
with accuracy of better than £10%. The spherical isotropy was evaluated with the procedure
described in [8] and found to be better than +0.25 dB. The phantom used was the SAM Twin
Phantom as described in FCC supplement C, IEE P1528

The following table gives the recipes for tissue simulating liquids.

Ingredients Fr((e&lﬁezr;cy
(% by weight) 450 835 915 1900 2450
Tissue Type Head Body Head Body Head Body Head Body Head Body
Water 38.56 | 51.16 | 41.45 52.4 41.05 56.0 54.9 404 62.7 73.2
Salt (NaCl) 3.95 1.49 1.45 1.4 1.35 0.76 0.18 0.5 0.5 0.04
Sugar 56.32 | 46.78 56.0 45.0 56.5 41.76 0.0 58.0 0.0 0.0
HEC 0.98 0.52 1.0 1.0 1.0 1.21 0.0 1.0 0.0 0.0
Bactericide 0.19 0.05 0.1 0.1 0.1 0.27 0.0 0.1 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.8 0.0
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 44.92 0.0 0.0 26.7
Dielectric Constant | 43.42 58.0 42.54 56.1 420 56.8 39.9 54.0 39.8 52.5
Conductivity (S/m) 0.85 0.83 0.91 0.95 1.0 1.07 1.42 1.45 1.88 1.78
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6.1 MEASUREMENT SYSTEM DIAGRAM

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

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

e 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.

e 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.

e The Electro-optical converter (EOC) performs the conversion between optical and electrical
of the signals for the digital communication to the DAE and for the analog signal from the
optical surface detection. The EOC is connected to the measurement server.

e 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.

e A probe alignment unit which improves the (absolute) accuracy of the probe positioning.
e A computer operating Windows 7.
o DASYS5 software.

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

e The SAM twin phantom enabling testing left-hand and right-hand usage.

e The device holder for handheld mobile phones.

o Tissue simulating liquid mixed according to the given recipes.

e Validation dipole kits allowing validating the proper functioning of the system.
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6.2 SYSTEM COMPONENTS

The DASY5 measurement server is based on a PC/104 CPU board
with a 400MHz intel ULV celeron, 128MB chip-disk and 128 MB RAM.
The necessary circuits for communication with either the DAE4(or
DAE3) electronic box as well as the 16-bit AD-converter system for
optical detection and digital I/O interface are contained on the DASY5
I/O-board, which is directly connected to the PC/104 bus of the CPU
board.

The measurement server performs all real-time data evaluation for field
measurements and surface detection, controls robot movements and
handles safety operation.

The PC-operating system cannot interfere with these time critical
processes. All connections are supervised by a watchdog, and
disconnection of any of the cables to the measurement server will
automatically disarm the robot and disable all program-controlled robot
movements. Furthermore, the measurement server is equipped with
two expansion slots which are reserved for future applications. Please
note that the expansion slots do not have a standardized pinout and
therefore only the expansion cards provided by SPEAG can be
inserted. Expansion cards from any other supplier could seriously
damage the measurement server. Calibration: No calibration required.

DAE)

The data acquisition electronics (DAE4) consists 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 and 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.

EX3DV4 Isotropic E-Field Probe for Dosimetric Measurements

Construction: Symmetrical design with triangular core
Built-in shielding against static charges
PEEK enclosure material (resistant to organic solvents,
e.g., DGBE)

Calibration: Basic Broad Band Calibration in air: 10-3000 MHz.

Conversion Factors (CF) for HSL 900 and HSL 1800
CF-Calibration for other liquids and frequencies upon
request.

Frequency: 10 MHzto > 6 GHz; Linearity: £ 0.2 dB (30 MHz to 3
GHz)

Directivity: £ 0.3 dB in HSL (rotation around probe axis)
1+ 0.5 dB in HSL (rotation normal to probe axis)
Dynamic Range: 10 pyW/g to > 100 mW/g; Linearity: + 0.2 dB
(noise: typically < 1 pW/g)

Page 9 of 70

This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




I~ =5 == Compliance Certification Services Inc.

Date of Issue: August 7, 2015 FCC ID: 2ACS5-SR24 Report No .: C150717S01-SF
IC: 11554B-SR24

Dimensions: Overall length: 337 mm (Tip: 9 mm)
Tip diameter: 2.5 mm (Body: 10 mm)
Distance from probe tip to dipole centers:
1 mm

Application: High precision dosimetric measurements
in any exposure scenario (e.g., very strong
gradient fields). Only probe which enables
compliance testing for frequencies up to 6
GHz with precision of better 30%.

Interior of probe

SAM Twin Phantom
Construction:

The shell corresponds to the specifications of the
Specific Anthropomorphic Mannequin (SAM)
phantom defined in IEEE 1528-200X, CENELEC
50360 and IEC 62209. It enables the dosimetric
evaluation of left and right hand phone usage as
well as body mounted usage at the flat phantom
region. A cover prevents evaporation of the liquid.
Reference markings on the phantom allow the
complete setup of all predefined phantom positions
and measurement grids by manually teaching
three points with the robot.

Shell Thickness: 2 0.2 mm
Filling Volume: Approx. 25 liters

Dimensions: Height: 850mm; Length: 1000mm; Width:
750mm

SAM Phantom (EL14 v4.0)
Description Construction:

Phantom for compliance testing of handheld and
body-mounted wireless devices in the frequency range
of 30 MHz to 6 GHz. ELI4 is fully compatible with the
latest draft of the standard IEC 62209 Part Il and all
known tissue simulating liquids. ELI4 has been
optimized regarding its performance and can be
integrated into our standard phantom tables. 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. The phantom is supported by software version
DASY4/DASY5.5 and higher and is compatible with all
SPEAG dosimetric probes and dipoles

Shell Thickness: 2.0 £ 0.2 mm (sagging: <1%)

Filling Volume: Approx. 25 liters
Dimensions: Major ellipse axis: 600 mm
Minor axis: 400 mm 500mm

Device Holder for SAM Twin Phantom
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Construction: In combination with the Twin SAM Phantom, the
Mounting Device (made from POM) enables the
rotation of the mounted transmitter in spherical
coordinates, whereby the rotation point is the ear
opening. The devices can be easily and
accurately positioned according to IEC, IEEE,
CENELEC, FCC or other specifications. The
device holder can be locked at different phantom
locations (left head, right head, and flat phantom).

System Validation Kits for SAM Twin Phantom

Construction: Symmetrical dipole with 1/4 balun Enables
measurement of feedpoint impedance with NWA
Matched for use near flat phantoms filled with
brain simulating solutions Includes distance
holder and tripod adaptor.

Frequency: 900,1800,2450,5800 MHz
ReTune loss: > 20 dB at specified validation position
Power capability: > 100 W (f < 1GHz); > 40 W (f > 1GHz)

Dimensions:
D835V2: dipole length: 161 mm; overall height: 340 mm
D1800V2: dipole length: 72.5 mm; overall height: 300 mm
D1900V2: dipole length: 67.7 mm; overall height: 300 mm
D2450V2: dipole length: 51.5 mm; overall height: 290 mm
D5GHZzV2: dipole length: 20.6 mm; overall height: 300mm

System Validation Kits for ELI4 phantom

Construction:  Symmetrical dipole with I/4 balun Enables
measurement of feedpoint impedance with NWA
Matched for use near flat phantoms filled with
brain simulating solutions Includes distance
holder and tripod adaptor.

Frequency: 900, 1800, 2450, 5800 MHz

ReTune loss: > 20 dB at specified validation position
Power capability: > 100 W (f < 1GHz); > 40 W (f > 1GHz)
Dimensions:

D835V2: dipole length: 161 mm; overall height: 340 mm &
D1800V2: dipole length: 72.5 mm; overall height: 300 mm
D1900V2: dipole length: 67.7 mm; overall height: 300 mm
D2450V2: dipole length: 51.5 mm; overall height: 290 mm
D5GHzV2: dipole length: 20.6 mm; overall height: 300 mm|
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7. EVALUATION PROCEDURES
7.1 DATA EVALUATION

The DASY 5 post processing 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 Norm;, ajg, ai1, a2
- Conversion factor ConvF;
- Diode compression point dcp;
Device parameters: - Frequency f
- Crest factor cf
Media parameters: - Conductivity c
- Density P

These parameters must be set correctly in the software. They can be found in the component
documents or be imported into the software from the configuration files issued for the DASY 5
components. In the direct measuring mode of the multi-meter 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:

2 cf

Vi:Ui+Ui dei
with 'V, = Compensated signal of channel i(i = x, y, z)
U; = Input signal of channel i (i=xy,2)
cf = Crest factor of exciting field (DASY 5 parameter)
(

dcp; = Diode compression point DASY 5 parameter)
From the compensated input signals the primary field data for each channel can be evaluated:
E-field probes: - V2
"\ Norm;*ConvF

- : w0t Bt ot

H-field probes: Hi:\/W' Aot & ]]: +a

with V, = Compensated signal of channel i(i = x, y, z)
Norm; = Sensor sensitivity of channeli (i=x, y, z)

uV/(V/m)? for EOfield 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):

E.-{E.*E.*E:
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The primary field data are used to calculate the derived field units.

o6
£ 1000

with SAR = local specific absorption rate in mW/g
Eiwt = total field strength in V/m
c = conductivity in [mho/m] or [Siemens/m]
ye, = equivalent tissue density in g/lcm®
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.
The power flow density is calculated assuming the excitation field as a free space field.

p - Eu O p -p377
3770

with  Ppwe = Equivalent power density of a plane wave in mW/cm?
Ewt = total electric field strength in V/m
Hiot = total magnetic field strength in A/m

SAR =E.-
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7.2 SAR EVALUATION PROCEDURES

The procedure for assessing the peak spatial-average SAR value consists of the following steps:

Power Reference Measurement

The reference and drift jobs are useful jobs for monitoring the power drift of the device under test in
the batch process. Both jobs measure the field at a specified reference position, at a selectable
distance from the phantom surface. The reference position can be either the selected section’s grid
reference point or a user point in this section. The reference job projects the selected point onto the
phantom surface, orients the probe perpendicularly to the surface, and approaches the surface
using the selected detection method.

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 hot spot. The sophisticated interpolation routines
implemented in DASY 5 software can find the maximum locations even in relatively coarse grids.
The scan area is defined by an editable grid. This grid is anchored at the grid reference point of the
selected section in the phantom. When the area scan’s property sheet is brought-up, grid was at to
15 mm by 15 mm and can be edited by a user.

Zoom Scan

Zoom scans are used to assess the peak spatial SAR values within a cubic averaging volume
containing 1 g and 10 g of simulated tissue. The default zoom scan measures 5 x 5 x 7 points within
a cube whose base faces are centered around the maximum found in a preceding area scan job
within the same procedure. If the preceding Area Scan job indicates more then one maximum, the
number of Zoom Scans has to be enlarged accordingly (The default number inserted is 1).

Power Drift measurement

The drift job measures the field at the same location as the most recent reference job within the
same procedure, and with the same settings. The drift measurement gives the field difference in dB
from the reading conducted within the last reference measurement. Several drift measurements are
possible for one reference measurement. This allows a user to monitor the power drift of the device
under test within a batch process. In the properties of the Drift job, the user can specify a limit for
the drift and have DASY 5 software stop the measurements if this limit is exceeded.

Z-Scan

The Z Scan job measures points along a vertical straight line. The line runs along the Z-axis of a
one-dimensional grid. A user can anchor the grid to the current probe location. As with any other
grids, the local Z-axis of the anchor location establishes the Z-axis of the grid.
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7.3 SPATIAL PEAK SAR EVALUATION

The procedure for spatial peak SAR evaluation has been implemented according to the IEEE1529
standard. It can be conducted for 1 g and 10 g.

The DASY 5 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 maximum 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

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
Cube 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 5x5x7 measurement points with 5mm resolution amounting to 343 measurement points, the
uncertainty of the extrapolation routines is less than 1% for 1 g and 10 g cubes.

Boundary effect

For measurements in the immediate vicinity of a phantom surface, the field coupling effects
between the probe and the boundary influence the probe characteristics. Boundary effect errors of
different dosimetric probe types have been analyzed by measurements and using a numerical
probe model. As expected, both methods showed an enhanced sensitivity in the immediate vicinity
of the boundary. The effect strongly depends on the probe dimensions and disappears with
increasing distance from the boundary. The sensitivity can be approximately given as:

S=5 + _S-r,_.r-_,-'j_:[_ j]r'r.l.-;l_ T;'l,'-:l

Since the decay of the boundary effect dominates for small probes (a<<l), the cos-term can be
omitted. Factors Sb (parameter Alpha in the DASY 5 software) and a (parameter Delta in the DASY
5 software) are assessed during probe calibration and used for numerical compensation of the
boundary effect. Several simulations and measurements have confirmed that the compensation is
valid for different field and boundary configurations.
This simple compensation procedure can largely reduce the probe uncertainty near boundaries. It
works well as long as:

* the boundary curvature is small

* the probe axis is angled less than 30_ to the boundary normal

» the distance between probe and boundary is larger than 25% of the probe diameter

+ the probe is symmetric (all sensors have the same offset from the probe tip)
Since all of these requirements are fulfilled in a DASY 5 system, the correction of the probe

boundary effect in the vicinity of the phantom surface is performed in a fully automated manner via
the measurement data extraction during post processing.
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8. EXPOSURE LIMIT

(A\). Limits for Occupational/Controlled Exposure (W/kg)

Whole-Body Partial-Body Hands, Wrists, Feet and Ankles

0.4 8.0 20.0

(B). Limits for General Population/Uncontrolled Exposure (W/kg)

Whole-Body Partial-Body Hands, Wrists, Feet and Ankles

0.08 1.6 4.0

Note: Whole-Body SAR is averaged over the entire body, partial-body SAR is averaged over any 1
gram of tissue defined as a tissue volume in the shape of a cube. SAR for hands, wrists, feet and
ankles is averaged over any 1 grams of tissue defined as a tissue volume in the shape of a cube.

Population/Uncontrolled Environments are defined as locations where there is the exposure of
individuals 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).

NOTE
GENERAL POPULATION/UNCONTROLLED EXPOSURE
PARTIAL BODY LIMIT
1.6 Wikg

Page 16 of 70
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




I~ =5 == Compliance Certification Services Inc.

Date of Issue: August 7, 2015 FCC ID: 2ACS5-SR24 Report No .: C150717S01-SF
IC: 11554B-SR24

9. EUT ARRANGEMENT
9.1 BODY-SUPPORTED DEVICE

For a device that is not be categorized as any of the other specific device, it shall be considered to
be a generic device; The SAR evaluation shall be performed for all surfaces of the DUT that are
accessible during intended use, as indicated in Figure. The separation distance in testing shall
correspond to the intended use distance as specified in the user instructions provided by the
manufacturer. If the intended use is not specified, all surfaces of the DUT shall be tested directly
against the flat phantom.

The surface of the generic device (or the surface of the carry accessory holding the DUT) pointing
towards the flat phantom shall be parallel to the surface of the phantom.
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10. MEASUREMENT RESULTS

10.1 TEST LIQUIDS CONFIRMATION

SIMULATED TISSUE LIQUID PARAMETER CONFIRMATION
The dielectric parameters were checked prior to assessment using the HP85070C dielectric probe
kit. The dielectric parameters measured are reported in each correspondent section.

IEEE SCC-34/SC-2 P1528 RECOMMENDED TISSUE DIELECTRIC PARAMETERS

The head tissue dielectric parameters recommended by the IEEE SCC-34/SC-2 in P1528 have
been incorporated in the following table. These head parameters are derived from planar layer
models simulating the highest expected SAR for the dielectric properties and tissue thickness
variations in a human head. Other head and body tissue parameters that have not been specified
in P1528 are derived from the tissue dielectric parameters computed from the 4-Cole-Cole
equations and extrapolated according to the head parameters specified in P1528

Target Frequency Head Body
(MHz) 5 o (S/m) 5 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 45.3 5.27 48.2 6.00

(¢, = relative permittivity, o = conductivity and p = 1000 kg/m?®)
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10.2 LIQUID MEASUREMENT RESULTS
The following table show the measuring results for simulating liquid:

Permitivity(e ) | 52.76 52.743 -0.03 x5

2405 MSL 215 2015-8-4
Conductivity(o) | 1.89 1.881 -0.58 +5
Permitivity(e ) | 52.71 52.553 -0.30 5

2440 MSL 215 2015-8-4
Conductivity(o) | 1.94 1.905 -1.65 x5
Permitivity(e ) | 52.66 | 52.342 -0.61 +5

2480 MSL 21.5 2015-8-4
Conductivity(o) | 1.99 1.932 -2.86 +5
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10.3 SYSTEM PERFORMANCE CHECK

The system performance check is performed prior to any usage of the system in order to guarantee
reproducible results. The system performance check verifies that the system operates within its
specifications of +10%. The system performance check results are tabulated below. And also the
corresponding SAR plot is attached as well in the SAR plots files.

SYSTEM PERFORMANCE CHECK MEASUREMENT CONDITIONS

e The measurements were performed in the flat section of the SAM twin phantom filled with head
and body simulating liquid of the following parameters.

e The DASYS5 system withan E-fileld probe EX3DV4 SN: 3661 was used for the measurements.

¢ The dipole was mounted on the small tripod so that the dipole feed point was positioned below

the center marking of the flat phantom section and the dipole was oriented parallel to the body

axis (the long side of the phantom). The standard measuring distance was

15 mm (below 1 GHz) from dipole center to the simulating liquid surface.

The coarse grid with a grid spacing of 10mm was aligned with the dipole.

Special 7x7x7 fine cube was chosen for cube integration (dx= 5 mm, dy= 5 mm, dz= 5 mm).

Distance between probe sensors and phantom surface was set to 2 mm.

The dipole input power was 250mW+3%.

The results are normalized to 1 W input power.

Depth of Liquid

2450MHz
Body liquid
15cm

¢ Note: For SAR testing, the depth is 15cm shown above
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10.4 SYSTEM PERFORMANCE CHECK RESULTS

2450 MSL 22 21.5 0.25 12.80 49.20 51.20 4.07 +10 | 2015-8-4
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11. MEASUREMENT UNCERTAINTY

Per KDB865664 D01 SAR Measurement 100 MHz to 6 GHz v01r03,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 1528-2003 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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12. EUT TUNE-UP PROCEDURES AND TEST MODE

Conducted output power(dBm):

General Note:

1 Power measurement is required for the transmission mode configuration with the highest maximum
output power specified for production units.

1) When the same highest maximum output power specification applies to multiple transmission
modes, the largest channel bandwidth configuration with the lowest order modulation and lowest
data rate is measured.

2) When the same highest maximum output power is specified for multiple largest channel
bandwidth configurations with the same lowest order modulation or lowest order modulation and
lowest data rate, power measurement is required for all equivalent 802.11 configurations with the
same maximum output power.

2 For each transmission mode configuration, power must be measured for the highest and lowest
channels; and at the mid-band channel(s) when there are at least 3 channels. For configurations with
multiple mid-band channels, due to an even number of channels, both channels should be measured.

WLAN 2.4G Chain0

Frequenc Chain0 Target U 9 AR AUGRIEE
Mode Channel (I(\J/IHZ) y ower(dBr?w) tolerance Turn up power
P (dBm) | power (dBm) | (dBm)
2405 13 +1 14 13.87
802.11 7 2440 13 +1 14 13.91
15 2480 13 11 14 13.79
WLAN 2.4G Chainl
. Turn up Maximum Average
Mode Channel Fr?&llj_'ezr;cy Chozyvne?(-g%rr?f)}t tolerance Turn up power
P (dBm) | power (dBm) | (dBm)
2405 13 +1 14 13.68
802.11 7 2440 13 +1 14 13.72
15 2480 13 11 14 13.48
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12.1 ANTENNA POSITION

Top side

Front
Left side View Right side

Antennai Antenna2

L. J

Bottom side
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12.2 EUT SETUP PHOTO

IC: 11554B-SR24

Front in body position

Rear in body position

EUT Setup Configuration 1

EUT Setup Configuration 2

Right in body position

Left in body position

EUT Setup Configuration 3

EUT Setup Configuration 4

Top in body position

Bottom in body position

EUT Setup Configuration 5

EUT Setup Configuration 6
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12.3 SAR MEASUREMENT RESULTS

2.4G SAR

, max | Tune- : ol Power Scaled

LN LA Pc;I:}fiE)n Ant (21'?12) e (m%) L LiUrrrl)it SF(Z?:I'EQ? (l:);ctl):a Comggﬁlseation Pl (?];AVI\?”lg) SAR1g

(elzfii) (dBm) Factor Cl2) 9| (mwig)

WLAN 2.4G|802.11 b| Front 0 0 7 | 2440 | 13.91 14 1.021 [69.57% 1.437 -0.15 | 0.187 | 0.274
WLAN 2.4G|802.11b| Rear 0 0 7 | 2440 | 13.91 14 1.021 [69.57% 1.437 0.16 | 0.092 | 0.135
WLAN 2.4G|802.11 b| Right 0 0 7 | 2440 | 13.91 14 1.021 {69.57% 1.437 -0.13 | 0.064 | 0.094
WLAN 2.4G|802.11b| Left 0 0 0 | 2405 | 13.87 14 1.030 [69.57% 1.437 -0.16 | 0.268 | 0.397
WLAN 2.4G|802.11b| Left 0 0 7| 2440 | 13.91 14 1.021 {69.57% 1.437 0.10 | 0.461 | 0.676
WLAN 2.4G|802.11b| Left 0 0 |15| 2480 | 13.79 14 1.050 [69.57% 1.437 -0.03 | 0.564 | 0.851
WLAN 2.4G|802.11b| Top 0 0 7 | 2440 | 13.91 14 1.021 [69.57% 1.437 0.16 | 0.040 | 0.059
WLAN 2.4G|802.11 b| Bottom | 0 0 7 | 2440 | 13.91 14 1.021 {69.57% 1.437 0.15 | 0.013 | 0.019
WLAN 2.4G|802.11 b| Front 1 0 7 | 2440 | 13.72 14 1.067 |69.57% 1.437 -0.15 | 0.044 | 0.067
WLAN 2.4G|802.11b| Rear 1 0 7 | 2440 | 13.72 14 1.067 |69.57% 1.437 0.02 | 0.069 | 0.106
WLAN 2.4G|802.11 b| Right 1 0 0 | 2405 | 13.68 14 1.076 |69.57% 1.437 -0.03 | 0.569 | 0.880
WLAN 2.4G|802.11 b| Right 1 0 7 | 2440 | 13.72 14 1.067 {69.57% 1.437 0.14 | 0.555 | 0.851
WLAN 2.4G|802.11 b| Right 1 0 |15| 2480 | 13.48 14 1.127 |69.57% 1.437 0.13 | 0.254 | 0.411
WLAN 2.4G|802.11b| Left 1 0 7 | 2440 | 13.72 14 1.067 |69.57% 1.437 0.11 0.046 | 0.071
WLAN 2.4G|802.11b| Top 1 0 7 | 2440 | 13.72 14 1.067 {69.57% 1.437 0.20 | 0.019 | 0.029
WLAN 2.4G|802.11 b | Bottom | 1 0 7 | 2440 | 13.72 14 1.067 {69.57% 1.437 0.16 | 0.014 | 0.021
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12.4 REPEATED SAR MEASUREMENT

Band

Mode

Test
Position

Dist.
(mm)

Ch.

Original
Measured
SAR1g
(mW/g)

1st
Repeated
SAR1g
(mWi/g)

Ratio

Original
Measured
SAR1g
(mW/g)

2nd
Repeated
SAR1g
(mWi/g)

Ratio

Per KDB 865664 D01v01,for each frequency band, repeated SAR measurement is required
only when the measured SAR is = 0.8W/Kg

Per KDB 865664 D01v01,if the ratio of largest to smallest SAR for the original and first
repeated measurement is <1.2 and the measured SAR <<1.45W/Kg,only one repeated
measurement is required.

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

The ratio is the difference in percentage between original and repeated measured SAR.
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12.5 SAR HANDSETS MULTI XMITER ASSESSMENT

Note:

1. The DUT not support chain0 and chain1 WLAN simultaneous transmission

2. Thereported SAR summation is calculated based on the same configuration and test position.

3. For simultaneous transmission analysis, SAR is estimated per KDB 447498 D01v05 based on the formula below.
(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] « [ v f(GHz)/x] W/kg
for test separation distances < 50 mm; where x = 7.5 for 1-g SAR, and x = 18.75 for 10-g SAR.

0.4 W/kg for 1-g SAR and 1.0 W/kg for 10-g SAR, when the test separation distances is > 50 mm.
4., Per KDB 447498 D01v05, simultaneous transmission SAR is compliant if,

1) Scalar SAR summation < 1.6W/kg.
2) SPLSR = (SAR1 + SAR2)1.5 / (min. separation distance, mm), and the peak separation distance is determined

from the square root of [(x1-x2)2 + (y1-y2)2 + (z1-z2)2], where (x1, y1, z1) and (x2, y2, z2) are the coordinates of
the extrapolated peak SAR locations in the zoom scan

If SPLSR <t 0.04, simultaneously transmission SAR is compliant
3) Simultaneously transmission SAR measurement, and the reported multi-band SAR < 1.6W/kg
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13. EUT PHOTO
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14. EQUIPMENT LIST & CALIBRATION STATUS

IC: 11554B-SR24

Name of Equipment | Manufacturer | Type/Model Serial Number CaIiLba:SaE[ion Cali[t))Lrjaétion
PC HP Core(rm)3.16G| CZCO48171H N/A N/A

Signal Generator Agilent 837328 US37101915 | 05/29/2015 | 05/28/2016

S'Parapr\“eter Network | Agilent E50718B MY42301382 | 03/03/2015 | 03/02/2016

nalyzer

Power meter Anritsu ML2495A 1445010  |03/03/2015|03/02/2016

Power sensor Anritsu MA2411B 1339220 03/03/2015|03/02/2016

E-field PROBE SPEAG EX3DV4 3661 04/24/2015 | 04/23/2016

DAE SPEAG DEA4 918 12/29/2014 | 12/28/2015

DI 24 0MHZ SPEAG D2450V2 817 07/31/2013 | 07/28/2016
DUMMY PROBE SPEAG DP_2 SPDP2001AA N/A N/A
SA('\QE%ZE;)M SPEAG  |QDOVA0O1BB 1102 N/A N/A
Twin SAM Phantom SPEAG | QDOOOP40CD 1609 N/A N/A
ROBOT SPEAG TX60  |F10/5E6AATA101|  N/A N/A
ROBOT KRC SPEAG CS8C  |F10/5E6AA1/C101|  N/A N/A
HAQUID CALIBRATION | ANTENNESSA|  41/05 OCP9 00425167 N/A N/A
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15. FACILITIES

All measurement facilities used to collect the measurement data are located at

. No.10, Weiye Rd., Innovation Park, Eco & Tec. Development Part, Kunshan City, Jiangsu
Province, China.
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APPENDIX A: PLOTS OF PERFORMANCE CHECK

The plots are showing as followings.
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Test Laboratory: Compliance Certification Services Inc. Date: 8/4/2015
System Performance Check-Body D2450
DUT: Dipole 2450 MHz D2450V2; Type: D24500V2; Serial: 817
Communication System: UID 0, CW; Communication System Band: D2450 (2450.0 MHz);
Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.91 S/m; €, = 52.48; p = 1000 kg/m3
Room Ambient Temperature: 22°C; Liquid Temperature: 21.5°C
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY Configuration:
o Probe: EX3DV4 - SN3661; ConvF(7.31, 7.31, 7.31); Calibrated: 4/24/2015;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn918; Calibrated: 12/29/2014
Phantom: ELI v4.0; Type: QDOVAO001BB; Serial: TP:xxxx
DASY52 52.8.8(1222);
SEMCAD X Version 14.6.10 (7331)

System Performance Check at Frequencies above 1 GHz/Pin=250 mW, dist=10mm (EX-
Probe)/Area Scan (9x10x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 17.2 W/kg

System Performance Check at Frequencies above 1 GHz/Pin=250 mW, dist=10mm (EX-
Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 101.7 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 25.5 W/kg

SAR(1 g) = 12.8 W/kg; SAR(10 g) = 5.92 W/kg

Maximum value of SAR (measured) = 19.5 W/kg

dB

-2.08

-5.76

-8.64

-11.52

-14.40

0 dB = 19.5 W/kg = 12.90 dBW/kg
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APPENDIX B: DASY CALIBRATION CERTIFICATE

The DASY Calibration Certificates are showing as followings .
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Calibration Laboratory of A, Schweizarischer Kalibrierdianat
Schmid & Partner ] Service suisse détalonnage
Enginesring AG ARSI Y Bervigio svizzero di tarstura
-.__..-""'_ =
Zeughsusstrasss 43, 8004 Zurich, Switzerland 'ﬂﬂ}} Swiss Calibeation Service

Acrredied by the Swiss Acoeditaton Seneca (5A35)
Tha Swiss Ascraditafion Service is one of the signatores to the EA
futtilateral Agreemest for tha resognitien of calibration certificates

Client CCS-CN (Auden)

|CALIBRATION CERTIFICATE
|

iﬂl-'lﬁ':l D2450W2 - SN: 817

Besreditation No.: SCS 108

Certificats to: D2450V2-817_Jull3

=SS

1A CAL-05NS
Calibration procedure for dipole validation kits above 700 MHz

Calinraticn propedurals)

| Galigration date: July 31, 2013

| Thiz calbiration cortficats documants the tracaabilly 1o nations stardeeds, which eaize he physscal wils of measurements (S0,
| The mieasurements and the uncestainties, with configence protsaibiliy am given on The Tolowing peges and s par of he cetficse.

| & calbrations have bean conducled in e clesed abewmbary facli: anvironment tampematura (22 o 3)°0 and hamidity < 709

Calibraton Equipmant wsed (MATE crilical tor calibrasion)

Calioraled by

Approved by:

A
Isran El#agug

K Pokoic

Primary S3andaris it # Tl D {Carlilicabe Mo Schatuiad Calbration
Powar matar EFM-4434 GEIF4E0TM 01 -Mav-12 (Mo, 217-01620) Oct3

Paowar sensoe HP 34514 USIT2AE7ES 1 -Rre-12 (e, 27-01640) Oci-13

Flederencs 20 dB Aianuator Hh: BO58 (20H) O4-Apr13 (Mo, 21709 736) Aprid

Typa-N miamasch cominaticn SM: B04T. T DEeT (8-Apr-13 |No. 2717=01 738} Apr=14

Hederenca Probe ES30NS SN: 3205 28-Dae12 (M. ES3-2208,_Dect Dac-13

DAES S 601 25-Ap-13 Mo, DAES-601_Apria) Aprad

Secondary Standards g Chack Date tin housah Scheduled Check
Power sansor HP 84818 '!.'I"l"-ﬂ‘ll:l'ﬂ‘za'f? TE-Oet-02 (in house chack Oct-11) In housm chack; Oci-11
AF genorator RES ST 100005 Dek-ALG-88 (in house check Ocl-11) In houss chack: Oc-13
Mehwark Analyzsr HP B763E USITAS05E5 S906  18-Oct-01 (in housa chack Ges12) In kause chack: Ool-13

Function
Laberatary Technician

Tachrical Mansger

This cabbration corificate shall not be reproduced excapt in hull whirout wikten aoprovel of the laboratony,

Signaturn

‘___'_.;_:':'{u: -*.-r.&-"

Ismund: July 31, B0HS |

Cartificate Mo: D2450W2-817_Jul13

Pane 1 of B
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Calibration Laboratory of

Bchwalzerlsshar Kalibrierdienst

: : ]
Schmid & Partner 3 ¢ Bervice suisss détalonnage
Enginearing AG s e Servizio svizzera di taraturs
Zoughaussirssse 43, 8004 Zurich, Switzertand %F»x"fq}:f S swiss Calibration Service
L I
Aceradited by the Seiss Aceredibation Sanice (SAS) Acersditation Ne.: SCS 108

The Swiss Acoreditstion Service s ane of e signatories to the EA
Multikateral Agreement for the recognition of callbretion cerlificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NOBM xy.z
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE 5id 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Hate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

k) IEC 62208-1, "Procedurs 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

¢} Federal Communications Commission Office of Enginearing & Technology (FCC OET),
“Evaluating Compliance with FCOC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Figlds; Additional Information for Evaluating Compliance of Mobile and
Fortable Deavices with FCC Limits for Human Exposure to Radiofrequency Emissions™,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/E System Handbook

Methods Applied and Interpretation of Parameters:

= Measurement Condifions: Further details ars availakble from the Validation Report at the end
of the certificate. All figures stated in the ceriificate are valid at the frequency indicated.

= Antenna Parameters with T5L: 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 measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurament at the SMA connactor to the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

v Elsctrical Dafay: One=way delay between the SMA connector and the antenna feed point.
No uncertainty required.

o SAR measursd: SAR measured at the stated antenna input power,

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

s SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resuli.

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

Cartficats No: 0245002817 _Jul13 Page 2 of B
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Measurement Conditions
DASY system cordiguration, s far as not given on page 1
DASY Version ' DASYS V5287
Extrapolation :' Advanced Extrapalation
Phantom | Madular Fiat Phantom
Distance Dipole Center - TSL l 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Freguancy 2450 MHz = 1 MHz
Head TSL parameters
The Icllowing parameters and calculations were applisd,
Temperatura Parmitt/vity Conductivity
Nominal Head TSL parameters 22070 382 1.80 mho/m
Measured Head TSL parameters (220 +0.2)"C ITELE% 1.81 mho/m = 6 %
Head TSL tempearature change during test = 0.5 ——
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SaH messunad 250 mWW inpai power 13.3 Wikg
| SAR for nominal Head TSL paramators narmalized to 1W 526 Wy = 17.0 % (k=2
SAR averaged aver 10 em® (10 a) of Head TSL condition
SAR measurad 250 m Inpast power 6,18 Wikg
SAR for nominal Head TSL paramatens normalized to 1W 24.5 Wikg + 16.5 % {k=3)
Body TSL parameters
Mhi tollowlng parameatans and caloulations ware applisd. R,
Temperatura Permiithity Conductivity
Mominal Body TSL parameters 22000 527 1.95 mhoim
| Measured Body TSL parameters (220202 °C 50525 % 201 mho/m + 8 %
Body TSL temperature change during test < (1.5 0
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
S&AR measurad 250 mW input powar 12.8 Wikg
SAR for nominal Body TSL paramaters normalized to 1W 459.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body T5SL | condition
_:'Eiﬁ.H measured 250 mW Input powar 587 Wikg
SAR for nominal Bedy TSL parameaters | mormalized to {W 23.1 Wikg = 16.5 % (k=2)
Cerilficate Mo: D2450v2-B17_Jul13 FPage 3 8
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Appendix

Antenna Parameters with Head TSL
Impedance, ransfomed (o feed poit S535Q+29i0
Raturn Loss =271 dE

Antenna Parameters with Body TSL

Impedance, transfomed o leed point 48.7 2 + 4.5 [0}

Retum Loss =270 dB

General Antenna Parameters and Design

| chectrical Delay (one dinaclion) 1.158 ns

After long term use with 100 radiated power. only & slight warming of the dipole near the feadpoint can be measured.

Tha dipole is made of standard samirigid coaxial cable. The center conductor of the faeding ling ks direcily connected 1o the
sacond arm of the dipole. Tha antanna is thersfore shart-circuited for DC-signals. On some of the dipolas, small end caps
are added to the dipale arms in order to improve matching when loaded according to the position as explained in the
‘Measuremsant Condilons® paragraph, The SAR data are not affected by this change. The overall dipole length iz still
according to the Standard,

[¥o excessive force must be applied 1o the dipole ams, because they might bend ar the soldered conmnections msar ihe
feadpaint may be damagead.

Additional EUT Data
Manufactured by SPEAG I
Manufactured on Ociober 23, 2007

Certificate Mo: D245002-817_Jull3 Page 4 of B
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DASYS Validation Report for Head TSL

Date: 31.07.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - 5N: 817

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

Medium parameters used: f = 2450 MHz; o = 1.81 5/m; & = 37.8; p = 1000 kg/m’
Phantom section; Flat Section

Measurement Standard: DASY S (IEEEMEC/ANST CG3.19-2007)

DASYS2 Configuration:
«  Probe: ES3DV3 - SM3205; ConvF{4.52, 4,52, 4.52); Calibrated: 28.12.2012;
= Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated; 25.04.2013
» Phantom: Flat Phantom 5.0 {froni); Type: QDOO0PS0AA; Seral: 1001
« DASYS2STETL13TY SEMCAD X 14.6.1007164)

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

Reference Valoe = 99. 78] Vim; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 27.7 Wike

SAR(] g) = 13.3 W/kg; SAR(10 g) = 6.18 Wikg

Muximum value of SAR (measured) = 16.8 Wikg

-14.40

10,29

-24.0

DdB = 168 Wikg = 12.25 dBW/kg

Certificates Mo: D245002-817_Jul3 Page Hafd
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Impedance Meazurement Plot for Head TSL

Al dul ZTEE 1834235
CHI] 514 iU F5 1+ 53,72 o _'.f'!"_-l:-Eq 188,45 pH 2 458,000 a8 AHx

Le=1

H1d
CHZ Bt LA & ¢B/REF -28 8 : 1i-2T.140 dF 7 456088 GF0 HHE
s ———— 1 |
e - i
T e
%, i o
' '\-\.\I\l\I 3?,__ 4
Ay .\. o~
' | | } T
W A
1'\.
HId
ETRRT 2 290008 Ba8 MHz ETOF 2 650,000 2eD Ahz
Gertficais No: DE4S0V2-317_Juli3 Page & of B
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DASYS5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450%2; Serial: D2450V2 - SN: 817
Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; o = 2.01 8/m; £ = 50.5; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASYS (IEEEMEC/ANST C63.19-2007)

DASYS2 Configuration:
= Probe: ES3DV3 - SN3205; ConvF{d.42, 442, 442); Calibrated: 28.12.2012;
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electmonics: DAES Sn601; Calibrated: 25.04.2013
» Phantom: Flat Phantom 5.0 (back); Type: QDOOOP30AA; Serial: 1002
e DASYS252.8.7(1137) BEMCAD X 14.6. 1T164)

Date: 31.07.2013

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:

Measwrement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 94131 VWim; Power Dnft = 0.06 dB
Peak SAR (extrapolated) = 26.3 Wikg

SAR(I g) = 12.6 W/kg; SAR(10 g) = 5.87 Wikg
Maximum value of SAR (measered) = 16.7 Wik

-24.08

0dB = 16.7 Wike = 12.23 dBWikg

Cartificati Mo, D245002-817_Juli3 Fage 7ol B
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Impedance Measurement Plot for Body TSL

31 Jul ZAE3 LEr32rES
[HE 11 L U S 149723 e 44B43 4 290,04 pH 2 450,008 B8 HH=

e
Hld
HE B3l LD4 B 4B/ REF =20 _df 1-CEIEEHE 452,008 B3 HHE
ezt ' : 1 1 ' )
Ca n-_;__ E= | e
'\-\."_\-\_- T —_—— - -"H T
o | -
! ot =
| 3 F __-"
N W
oy \\ "-’I:f-
i ""'\LI‘ ,('/’ 1
b g |
Hld
START 2 250,680 8RR HH: STOP 7 50,000 BP8 FHz
Cariliscate Mo D285002-817__ ki3 FPage 3 ot &
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D2450V2, Serial N0.817 Extended Dipole Calibrations
Per IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement.

Per KDB 865664 D01,if dipoles are verified in return loss(<-20dB,within 20% of prior

calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is not

necessary and the calibration interval can be extended.

Justification of the extended calibration

D2450V2 Serial No.817

2450 Head
Date of Return-Loss Delta Impzzzlnce Delta Ilrgqpaegégi% Delta
0,

Measurement (dB) (%) (ohm) (ohm) (ohm) (ohm)
7.31.2013 -27.140 -- 53.512 -- 2.897 --
7.30.2014 -26.620 1.92 52.828 0.684 3.898 0.911

D2450V2 Serial No.817
2450 Body
Date of Return-Loss Delta Impzzzlnce Delta Ilrgqpaegc;g?]rc{a Delta
0,

Measurement (dB) (%) (ohm) (ohm) (ohm) (ohm)
7.31.2013 -26.968 -- 49.723 - 4.465 -
7.30.2014 -25.469 5.56 49.237 0.486 5.234 0.769

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.
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Dipole Verification Data D2450V2 Serial No.817
2450 MHz-Head

1 Active ChjTrace 2 Response 3 Stimulus 4 Mkrfanalysis S Inskr Stake 1 Active ChfTrace 2 Response 3 Stimulus 4 MikrfAnalysis 5 Instr Skate
f -11.30dE [F1 Del] [Jrri] ith (R 1 [F1 Del]

Qurnp
Screen Image. ..

ES0914 Setup

Misc Setup

Backlight
0N

Firmware:
Revision

Service Menu

Exit
H Return
- v
1 Start 2,25 GHz TFBIN 70 kHz Stop 2,66 GHz [@] |1 Stant 2,25 GHz PR 701 kHz Step 2,65 GHz [o1 |1
1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State 1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State
-
Log Mag
20.00
Phase
10.00
Group Delay

Palar

Lin Mag

SR

-40.00

Real

Imaginary

v
Start 2,25 GHz IFEW 70 kHz Stop 2.6E GHz B! [1 Start 225 GH: IFEW 70 kHz Stop 2 65 GH:z B!
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Per IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement.
Per KDB 865664 D01,if dipoles are verified in return loss(<-20dB,within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is not
necessary and the calibration interval can be extended.

Justification of the extended calibration

D2450V2 Serial No.817
2450 Head
Date of Return-Loss Delta Impzzzlnce Delta IInTpaegdigﬁzye Delta
0,

Measurement (dB) (%) (ohm) (ohm) (ohm) (ohm)
7.31.2013 -27.140 - 53.512 - 2.897 -
7.30.2014 -26.620 1.92 52.828 0.684 3.898 0.911
7.29.2015 -25.93 2.59 53.086 0.258 4.095 0.197

D2450V2 Serial No.817
2450 Body
Date of Return-Loss | Delta Impzzzlnce Delta Ilrrr?paegcigiz:}:e Delta
0,

Measurement (dB) (%) (ohm) (ohm) (ohm) (ohm)
7.31.2013 -26.968 - 49.723 -- 4.465 -
7.30.2014 -25.469 5.56 49.237 0.486 5.234 0.769
7.29.2015 -25.139 1.30 49.31 0.073 5.419 0.185

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.
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Dipole Verification Data D2450V2 Serial No.817
2450 MHz-Head

e 1.0000 [F1 Del]

40.00

10.00

-10.00

-40,00

IFEI 70 kHz Stop 2,65 GHz [SM) |1 Start 2.25 GHz Stop 2.65 GHz [ |1

40.00

10.00

-10.00

-40.00

1 Start 2,25 GHz IFBM 70 kHz Stop 265 GHz [

1 Start 2,25 GHz IFE 70 kHz Stop 2.65 GHz [ !
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wchived & Pariner Engmeenng AG s E e a g‘

43, Bl0d Funch, Switzarand
i, Fan
info@speag com, Fitp:iwassy Spasg oom

IMPORTANT NOTICE

USAGE OF THE DAE 4

The DAE und s & delicate, high precisian nsirument and requires caraful trestmeant by the usar. Thare ara na
serviceable pars inside the DAE. Special altention shall be given to the following poinds

Battery Exchange: The battery cover of the DAE4 unil is closed using a screw, over tightening the screw may
cause the threads inside the DAE to wear out

Shipping of the DAE: Bafore shipping the DAE 1o SPEAG for calibration, remove the batteries and pack tha
DAE in an antistatic bag. This antistatic bag shall than be packed into & larger box or container which protects the
DAE from impacts during ransponation, The package shall be marked o indicate that a fragile instrumant s
mside

E-Stop Failures Touch detection may be mafunctioning due 1o broken magneds in the E-slap, Rough handling

of the E-stop may lead 1o damage of these magnets. Touch and colbsion errors are often caused by dust and dir
accumulated in the Eslop. To presend Eslop failure, the customer shall always mount the probe o the DAE
carafully and kaap the DAE unit in & non-dusly emvironmenl il nol used for measuremants

Repair: Minor repairs are performed &t no extra cost during the annual calibeation. However, SPEAG reseres
the right to chasge for any repair espacially if rough unprofessionsl handling caused the delect.

DASY Conflguration Files: Since the exact values of the DAE inpul resistances, as measured during ihe
calibration procedure of 8 DAE unil, are nol used by the DASY software, a nomanal value of 200 MOhm is givan
in the correspanding configuratson file

Important Note:
Warranty and calibration is void if the DAE unit is disassembled partly or fully by the
Customer.

Important Note:
Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.

Important Mote:

To prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position. Avoid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector. The same care shall be used when
disconnecting the probe from the DAE.

Sehmid & Panner Engineering

TH_BRO40315AD DAE4 doc 11.12.2009
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Calibration Laboratory of
Schmid & Pariner

Engineenng AG
Zoughaussirasss 43, B0 Turich, Switverland

Service suisse d'étalonnage
Servizio svirmero of Eraiua
Bwiss Cadibration Sarvice

Acoredited by the Swiss Accrodiation Service (HAS) Aseraditnbion No.; SCS 108
The Swiss Accreditatlon Service 15 one of the sigaabaries ta he EA
MuRilaieral Agresment lar ihe recognition af calibeation cerificates

Client Auden Ceriiticate a: DAE4-918_Decld

Schwaeizerischer Kalibrerdisnst

CALIBRATION CERTIFICATE

Dbject DAE4 - SD 000 D04 BK - SN: 818

Calbration proceduneds) QA CAL-06 w28
Calibration procedure for the data acquisition electronics (DAE)

Galiorason date December 289, 2014

This caliaton canificate cocumanis he racsatd Ty 0 nasona! standands, which maliize the physical units of moasuremenis (S
The measurements ard the uncaainlies wilh confidence probabifly ane given on (he lolowing pages and are pan of e cartiticale

All calibrations have boen canducted in fhe closed iabaradary facilty. snwranment lempemaboee (22 + 3°C and humidity < 705
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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 Measurament: Calibration 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 volimetar in the respective range.

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

s  The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncerainty,

+ DC Voltage Measuremant Lineanity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurerment.

* Common mode sensitivify: Influence of a positive or negative common mode voltage on
the differential measurement.

# Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

« AD Converler Values with inputs shorted: Values on the internal AD converter
comesponding to zero input voltage

o Input Offset Measurement Output voltage and statistical results over a large number of
zerg voltage measurements.

s Input Offset Cument: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

+ Input resistance; Typical value for information: DAE input resistance at the conneclor,
during internal auto-zeroing and during measurement.

«  Low Battery Alarm Voltage: Typical value for information, Below this voltage, a battery
alarm signal i= generated.

«  Power consumption: Typical value for information. Supply currants in varous operating
modes.
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DC Voltage Measurement
&0 - Comverter Resolulion nominal
High Ranga: 1LSE = BV, full range = -100...+300 my
Low Range 1LSHE = Binv , fll range = -1 +3mMY
DASY measureman parameters: Aulo Zero Time: 3 sec; Measuring time; 3 sec

Calibration Factors | X Y z
High Range 404,263 = 0,02% (k=2) | 404.441 + 0.02% (k=Z) | 403.97520.02% (k=2)
Low Range 3,90223 + 1.50% (k=2) | 398766 £ 1.50% (k=2) ] 3.99058 £ 1.50% (k=2)

Connector Angle

Connector Angle to bs used in DASY system ] 15217
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Appendix (Additional assessments outside the scope of SCS5108)

1. DC Voltage Linearity

High Ramge Reading (pV) | Difference (uV) Error (%)
Channel X + Input 200032 31 ) -4.3B -0.00
Channel X + Input 20003.84 .13 -0.00
Channal X = Input 20004, 78 . 140 -0.01 ]
Channel ¥ + Input 2000%2 .27 -1.06 0,00
Channel ¥ + Input 2000200 -1.87 0.1
Channel ¥ - Input | zoooe.on .05 0,00
Channel Z _l-lnpul . 200034.27 -2.10 -0.00
Channel 2 + Input 20002 22 -1.48 0.1
ChannelZ - Inpul onooe.zs | 223 .01
Low Range | Reading (u¥) | Difference [V} Error (%)
Channel X +Input 200031 | 003 0.00
Channel X + Inpast 200,99 0.68 034
Channel X - Imput 15848 1.20 -Gl
Channel ¥ + Input 200013 0.0 0.00
Channal ¥ + Input 189 68 .39 -0.20
Channel ¥ = Input -188.81 .16 LDE
ChannelZ _+ Input 1998 95 0.05 000 |
ﬂn‘ntl z « Input 196,93 1.3 -0.60
Ghar;nal F4 = Input | =201 20 -1.44 nrz
2. Common mode sensitivity
DASY measurement parametars: Auto Zera Tima: 3 sect Measuring time: 3 sac B
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uv) Average Reading (uV)
Channel X 200 .38 330
- 200 -_1.4IZI -3.69
Channel ¥ 200 11.47 11.14
- 200 -12.53 12,98
| Channel Z 200 14,52 -14.40
|_ - 200 11.50 | 11.86
3. Channel separation
DASY measuramen pasametens: Aulo Fero Time: 3 sac; Maasuring fime: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (pV] Channel Z (uV)
Channal X 200 . - -0.57 5,19 _ 1
Channel ¥ 200 &2z - 042
[ Channe! Z 200 5.83 501
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4. AD-Converter Values with inputs shorted
DASY mssasurgmien] parameters: Aujo ZI_":_r\';- Teme; L,,r'_.E Ml_‘:_:l,sl_lrlng tima; 3 B

High Rangs (L5B) Low Range {LSB)

E_C.‘h:;ncl x - o 15962 16466 .
Channel ¥ 16023 17247
Channel 2 15934 16328

5. Input Offset Measurement
DASY measuremean FIETETIE'llErEZ Auta Zero Time: 3 8ac; |'|'|EEEI.IIII'II; tima: 3 sec

Input 10KL2

Average (uV} | min. Offset (pV} | max. Offset (uV) e [l;::']intion
Channel X =0, G0 .24 143 0.75
Channel ¥ 1.14 -0.67 2.02 0.43
ChannelZ | 082 | 184 | 081 0.42

6. Input Offset Current
Wominal Input circuitny offset current on all channels: <2584

7. Input Resistance (Tvpical valuas for information)

Zeraing (kOhm) Meaguring (MOhm)
Channel X 200 200
Channel ¥ 200 200
{:}_mnn:.el_z S I 200 200

8. Low Battery Alarm Voltage (Typical values for information)

Typical values

Alarm Level (VDC)

Supply (- Vec)

Supply (+ 'ﬁ:-:]_

9. Power Consumption (Typical values for informatian)

Typical values Switched olf {mA) | Stand by (mA) Tranamitiing (mA)
Supply (+ Vec) | 0.1 +6 +14
Supply (- Vo) ! -0.01 B 4
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Client Auden Certificate No: Z15-97057
CALIBRATION CERTIFICATE
Object EX30V4 - SN-3667

Calibration Procedures) FO-Z11-2-DD4-01

Calibration Procedunas for Dosimalrig E-fisld Probes

Calibratian date: April 24 2015

This calibration Certificate documents the traceability to national BlBndasds, which realize the physical units af
measurements(Sl), Tha measurements and the uncertainties with confidence probability are given on the following
pages and are part of the cerlificales J

All calibrations heve been conducied in the closed laboratony fa:ih[-’- anvironment temperalurez2+3C and
hurmidity=7T0%.

Calibration Equiomeni used (MATE crilical for calibration)

Primary Standarda 0w Cal Date|Calibraled by, Certificate No.) Scheduled Callbration
Power Mater  NRP2 101813 01-Jul-18 [CTTL. No.J14%02128) un-18
Power sensod NRP-ZE1 | 101547 0-dul-14 [CTTL, No.J14x02148) Jun-15
Power sensor NRP-Z81 | 101543 01-Jul-14 |ETTL, Mo.J14x0a148) Jum=16
Referance10dBAGenualor | 1ENSOW-10dB  13-Mar-14[TMC Mg JZ14-1103] Mar-16
Reference2bdBABenuaior | 1BNSOW-20dB  13-Mar-14[TMC Mo JZ14-1104] Mar-18
Reference Probe EX30V4 | SN 3817 2B-Aug-14(SPEAGMO EX3-3617_Augid) Aug-15
DAE4 SN 77T 17-Sep-14 (SPEACG DAE4-777_Sepid) Sap-18
Secondary Standards D # Cal Date(Caliorated by, Certificate Ma.) Seheduled Calibration
SignaliGenaratorMG3T008 | B201052605 O1=Jul-14 (ETTL, Mo.J14X02145) Jun-15
Metwork Analyzer ESOTIC | MY48110573  03-Feb-15 (CTTL, No.J16X00728) Feb-18
Mame FuncHon B Signatura
Calibrated by Yu Zongying SAR Teat Engineer _.c';‘-.»cp‘%__.__
=
Rewiewed by i Dianyusn BAR Prajec) Leadar 2 .

Approved by Lu Bingsong Deputy Dinector of the laboratory TTE

Issued: April EJJ 2015
This calibration cerificate ehall not be reproduced except in full without weitten approval of the laboratory.
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Glossary:
TaL fissue simulating liquid
MNORMx y 2 senglnily in free space
ComE sengitivily in TSL | NORMx y.z
DGR dipde compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD medulation dependant Inearization parameters

Polarization 4 2 retation arcund probe axis
Polarization & H rotation around an axis that is in the plane normal to probe axis {at measurement center), |
B=0 s 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:

g) IEEE Std 1528-2013, "IEEE Recommended Praclice for Determining the Peak Spatial-Averaged
Specihc Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:
Mersuremant Techniques®, June 2013

b) IEC 82208-1, "Procedure to measure the Speciic Absorption Rate (SAR) for hand-held devicas used
in close proximity to the ear (frequency range of 300MHz to 3GHZ)", February 2005

Methods Applied and Interpretation of Parameters:

=  NORMy iz Assessed for E-fisld polarization 820 (fS300MHzZ in TEM-call: f=1B00MHz: waveguide)

NORMx.y.z ara anly |ntermediate values, |, the uncerainties of NORMzx,y.z dogs not effect the

£’ field uncertainty inside TSL (see below ConvF)

s MNORMfx gz = NORME y2° freguency_response (sea Frequency Response Chart). This
linearization & implamented in DASY4 software verslons later than 4.2 The uncertainty of the
[requancy responsa is included in the stated uncertainty af Comd

s JCPx pz DCP are numerical linearization parameters assessed based on the data of DOWET SWEED
{no uncartainty required). DCP does net dapend on frequancy nor media

» PAR PAR s the Peak to Average Ratio that is not calibrated but determined based on the signal
charactznstics

s Az Bxpz Ceyz VR yz:A B.C are numerical [ineanzation parameters assessed basad on the
dala of power sweep for speciic modutation signal, The parameders do nat depand on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode

» ComiF and Bowndary Effect Parameators: Assessed in flat phantom using E-field (or Temperature
Tranzfer Standard for SEOOMHEZ) and inside waveguide using analytical field distributions based on
povaar maasurements for 1 >*B00MH:. The sama setups are used for assessment af the parameters
applied for boundary compeansation (alpha, deapth) of which typlcal uncertainty valued are given_
Thesa paramsters are used in DASY4 software to improve probe accuracy cose to tha houndary.
The sensitvity in T5L coresponds to NORM,y.z* ConvF whereby the uncertainty corresponds ta
that given for Comv®. A fraquancy dependent ComvF is used In DASY version 4.4 and higher which
akows extending the validity from&500HZ to+100MHz

»  Spherical isotropy (30 devigtion from isotrapy)! in a field of low gradients realized using a flat
phantom exposed by a patch antenna

= Senzor Ofizel: The sensor offsed eorresponds to the offset of virtual measurement center fram the
probe tip (on probe axis). Mo toberanse required

# Connector Angle: The angle |s assessed using the infarmalion gained by destarmining the AMORM:
{no uncertainty requined)

Certificate Ma: Z15-07057 Page 2 of 11
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Probe EX3DVA4

SN: 3661

Calibrated: April 24, 2015
Calibrated for DASY/EASY Systems

{Mole: non-compatble with DASYZ system!)
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DASY/EASY = Parameters of Probe: EX3DV4 - SN: 3661

Basic Calibration Parameters

| [ Stunsnrx _'.‘.‘_:'_em.pr ¥ Sensor 2 | Unc (k=2
| Norm{pVi{Vim)'}" 0.48 051 0.48 +10.8%
| DCP{mV)® 102.1 100.0 1016 '

Modulation Calibration Parameters

LD Communication [ A B e o VR Une®
| System Name dB dB-pv | | aE my {k=2)
[ cw X (00 |00 |10 000 1967 |+20%
ly Joo Joo  [10 2066 |
z (00 |00 [10 [ 2009

The reported uncerainty of messuremant is stated as the slandard uncertainty of
Measurement multiplied by the coverage factar k=2, which for a nomal distribution
Corresponds to a coverage probability of approxdmately 95%

:T-'e uncertenties of Nomm X, ¥, Z do not affect fhae E™-field uncertainty insida TSL (ese Page & and Page &)
- Numernical linearization paramater: uncartainty not requilned

Uncerzinty is determined using the max deviation from linear respanss applying rectangular distrbution
and & expressed Tor the square of the field value

Cerfificate No: F15-07087 Page 4 of 11
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 3661

Calibration Parameter Determined in Head Tissue Simulating Media

3 &
ot | | cone o cmr |
750 418 083 8T | a7 871 | 012 | 100 |[+12% |
B35 415 0.00 0 60 g 60 880 | 010 | 157 | +12%
500 415 0.97 0.37 037 | 937 | 041 | 148 |+12%
1450 40.5 120 B.78 B.76 B76 | 0.07 | 188 | +12% |
1750 40.1 137 B.43 43 843 | 013 | 173 [+12%
1900 40.0 140 7.94 7.94 784 | 020 | 111 [+12% |
2000 | 400 | 140 7.74 7.74 774 | 021 | 142 |[+12%
2450 32 | 180 AT 717 747 | 022 | 185 |+12%
2600 39.0 196 710 | 710 710 | 026 | 138 [+12%
5200 360 | 486 547 547 547 | 047 | 122 | +13%
.EE.-I.'H] 389 478 BT . 217 4.17 0.45 1.4 13%
| 5500 358 4.96 5.02 5.02 502 | 050 | 118 | +13%
5600 7 H 507 | 486 | 496 496 | 050 [ 115 [+13%
5800 353 527 478 | 478 478 | 049 | 120 | +13%

“F requency validity of £100MHz only applies for DASY wi.4 and highar (Page 2}, eise it s resincted o 260MHz. The
unceranty is ihe RS ol ConvF uncarainty at calibraton frequency and Be uncenainty tor the indsatad frequancy band
" Atfrequancy below 3 GHz, the validily of lssug parameaters (£ and 0f can be relaed 1o £10% if lgud compensaticn
formula is applied o measured SAR veluss. At frequencess above 3 GHz, the validity of lissue parameters (£ and d) &
restricied to +5%. The uncertainty is the RSS of the ComyF uncertainty for indicated 1ergat tssue parameateds

b AlphaDepth are detarmined during callbration. SPEAG warrants that the remaining deviaion due 10 the boundary
offect after compenaation ta abways kess than + 1% for frequencies Defow 3 GHz and below £ 2% for the fraquencies
hetwesn 3-6 GHz at any distance langer than ha¥ ihe prooe tip diameter from the boundary.
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DASY/EASY — Parameters of Probe: EX3DV4 - SN: 3661

Calibration Parameter Determined in Body Tissue Simulating Media

I = ]
f ] P;“t“ﬁ:; - c“"‘:;‘:;:',“ CorvF X | ConvF ¥ | ConvF Z | Alpha® | :::::: :'::":;;

— 750 | 555 0.96 9.72 9.72 972 | 015 | 126 | £12%
B35 552 | 047 g68 | 858 | 868 | 013 | 1.58 | +12%
200 55.0 105 | 937 | 937 | 937 | 021 | 118 | +12%
1450 540 | 130 | B23 | 823 | 823 | 014 | 134 |[+12%
1750 34 | 149 792 | 782 | 782 | 015 | 156 |+12%
1800 53 3 152 BOB | RO8 808 | 014 | 193 {+12%
2000 53.3 152 7.68 768 | 788 | 015 | 217 [+12%
2450 £2.7 195 | 7.3 7.31 731 | 027 | 142 |+12%
2600 525 | 216 7.24 7.24 724 | 029 | 120 | +12%
5200 490 | 530 492 492 492 | 054 | 089 [ +£13%

5300 489 | SA2 | 455 | 458 | 464 | OB | OB0 | X150%
5500 486 585 4,33 4,33 423 | 050 | 130 [+13%
5600 485 577 426 425 478 | D4p | 143 [ +13%
5800 46.2 800 | 435 | 435 435 | 050 | 167 |+13%

S Fraguancy vabdity of £100MHz only applies for DASY i 4 and higher (Page 2), else it s resticted to 250MHz. The
uncartainty is the RSS of Com# uncerainty at calibration freguency and tha uncartainty far the ndicated frequency band
F it frequency below 3 GHz, the validity of tissus paramabers (¢ and o] can be relaxed to £10% i lquid compensation
formula is applied bo measured SAR values. Al frequencies sbove 3 GHz the velidity of tssue parameters (£ and 7) &
ragiricted 1o #5% The sncenzinty i the RSS of the ConwF uncarainty for indicated {srget tissue paramaters.
G.ﬂ.lphal'l_'haq:lrh ara datarmined during calibration. SEPEAG warranis thal the rémalning devialion due to the boundany
effect after compensation is slvays less than £ 1% for irequencies below 3 OHz and balow £ 2% for the frequencies
petwsen 36 OHe &1 any distanca larger than half the probe tp dameier from the boundary

Certificate Mo: £I5-9T05T Page 6 af 1

Page 64 of 70
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




LLbr-Compllance Certification Services Inc.

Date of Issue: August 7, 2015 FCC ID: 2ACS5-SR24 Report No .: C150717S01-SF
IC: 11554B-SR24

r:'__rw." b ol SOf SO vl
YAV e a

L CALIBRATION LABORATORY

Xuryum Head, Haldian [Desric) ||,| ng, 100091 Chinn
FlMGS-1211 nx + 8- R T R ]

Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequancy Response of E-field: £7.6% (k=2)
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Receiving Pattern (@), 8=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: $0.9% (k=2)
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Dynamic Range f(SARpeaq)
(TEM cell, f = 900 MHz

Input Signal[pV]
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Uncertainty of Linearity Assessment: 20.9% (k=2)
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Conversion Factor Assessment
f=900 MHz, WGLS R9(H_convF) f=1750 MHz, WGLS R22(H_convF)
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3661

Other Probe Parameters

Sensor Arrangement - Triangula r_
Connector Angle (°) ] 131.?_
Mechanical Surface Detection Mode - i enabled
Optical Surface Detection Mode a disable
Probe Overall Length - 337mm
Probe Body Diamater 10mm
I Tip Langth Bmm
| Tip Diameter . 2.5mm
Probe Tip to Sensor X Calibration Point | 1mm I
l_F"ruhB Tip to Sensor Y Calibration Paing . ‘ imm
Probe Tip to Sensor Z Calibration Puim_-_ = 1rnm_
| Recommanded Measurement Distance 'rmm_S-url‘aca- I 1.4mm
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APPENDIX C: PLOTS OF SAR TEST RESULT

The plots are showing in the file named Appendix C Plots of SAR Test Result
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