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Services Inc. personnel only, and shall be noted in the revision section of the document. The
client should not use it to claim product endorsement by A2LA or any government
agencies. The test results in the report only apply to the tested sample.
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1. CERTIFICATE OF COMPLIANCE (SAR EVALUATION)

Product Name: | Ethernet-2-WiFi Universal Wireless Adapter
Brand Name: | IOGEAR
Model Name.: | GWUG37
Series Model: | N/A
Devices supporting
GPRS/EDGE:

Description Test
Modes(worst | No SIM Card
case):

Device Category: | MOBILE DEVICES

No support

Exposure Category: | GENERAL POPULATION/UNCONTROLLED EXPOSURE

Date of Test: | May 14, 2015

ATEN Technology, Inc., dba IOGEAR
19641 Da Vinci Foothill Ranch California United States 92610

Kunshan CC&C Technologies,Co.,Ltd.
Manufacturer: | No.9 Building,3rd Main Street,Kunshan Free Trade Zone,Jiangsu
Province,P.R.China

Applicant:

Application Type: | Certification

APPLICABLE STANDARDS AND TEST PROCEDURES
STANDARDS AND TEST PROCEDURES TEST RESULT

ANSI/IEEE C95.1-1992 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:

j eff fwﬁ’ Lo \An - Hua

Jeff.fang Kevin.hua

RF Manager Test Engineer

Compliance Certification Services Inc. Compliance Certification Services Inc.
Page 4 of 63

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




ISk = Compliance Certification Services Inc.
Date of Issue: June 23, 2015

Report No .: C150424R03-SF

2. EUT DESCRIPTION

Product Name:

Ethernet-2-WiFi Universal Wireless Adapter

Brand Name: | IOGEAR
Model Name.: | GWUG37
Series Model: | N/A
Model Discrepancy: | N/A
FCC ID: | QLEGWU637
Power reduction: | NO
DTM Description: | Not support

Device Category:

Production unit

Frequency Range:

WLAN 2.4GHz: 2412 ~ 2462 MHz

Max. Reported
SAR(1g):

Body:
Antenna A WiFi 802.11b: 0.537 W/kg
Antenna B WiFi 802.11b: 0.302 W/kg

Modulation Technique:

802.11b mode: DSSS (1,2,5.5 and 11 Mbps)

802.11g mode: DSSS /OFDM (6,9,12,18,24,36,48 and 54 Mbps)

802.11n HT20 mode: OFDM (6.5,13,19.5,26,39,52,58.5 and 65 Mbps)
802.11n HT40 mode: OFDM (13.5,27,40.5,54,81,108,121.5 and 135 Mbps)

Accessories:

Power adapter rating:
DC5V 1A

Antenna Specification:

Antenna A: panel antenna
Antenna B: panel antenna

Operating Mode:

Maximum continuous output
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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] KDB 248227 D01v2

X] KDB 447498 D01v05r02

X] KDB 447498 D02v02

X] KDB 865664 D0O1v01r03

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.
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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?ﬁﬂlf_g;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 40.4 62.7 73.2
Salt (NaCl) 3.95 1.49 1.45 14 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 42.0 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:

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).

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

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

The function of the measurement server is to perform the time critical tasks such as signal
filtering, control of the robot operation and fast movement interrupts.

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

IRemote control with teach pendant and additional circuitry for robot safety such as warning
amps, etc.

The SAM twin phantom enabling testing left-hand and right-hand usage.
The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

Validation dipole kits allowing 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 yW/g to > 100 mW(/g; Linearity: £ 0.2 dB
(noise: typically < 1 pW/g)
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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).

|

i

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
D5GHzV2: 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 PEs
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:

V.=U,+U, @
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: - V,
v \/ Norm,*ConvF

2
H-field probes: _ At auf +anf
P Hi:\/W' f
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.

_g
£ 1000
with  SAR = local specific absorption rate in mW/g

Eit = total field strength in V/m

c = conductivity in [mho/m] or [Siemens/m]

o, = 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.

Ppwe: Etzot or Ppwe: thut377

SAR =E.-

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
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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. MEASUREMENT UNCERTAINTY

Measurement uncertainty for 30 MHz to 3 GHz averaged over 1 gram
Uncertainty Component Uncertainty Prob. Div. Ci (1g) Uni'.[?i-g) Vi or Veff
Measurement System
Probe Calibration (k=1) 6.00 Normal 1 1 6.00 0
Probe Isotropy 4.70 Rectangular \3 0.7 1.90 0
Modulation Response 240 Rectangular \3 1 1.39 o0
Hemispherical Isotropy 9.60 Rectangular \3 0.7 3.88 0
Boundary Effect 2.00 Rectangular \3 1 1.15 0
Linearity 4.70 Rectangular V3 1 2.71 0
System Detection Limit 1.00 Rectangular | V3 1 0.58 %
Readout Electronics 0.30 Normal 1 1 0.30 0
Response Time 0.80 Rectangular \3 1 0.46 0
Integration Time 2.60 Rectangular \3 1 1.50 0
RF Ambient Noise 3.00 Rectangular \3 1 1.73 0
RF Ambient Reflections 3.00 Rectangular | V3 1 1.73 %
Probe Positioner 0.40 Rectangular | V3 1 0.23 B
Probe Positioning 2.90 Rectangular \3 1 1.67 0
Max. SAR Evaluation 2.00 Rectangular \3 1 1.15 0
Test sample Related
Test sample Positioning 2.9 Normal 1 1 2.9 145
Device Holder Uncertainty 3.6 Normal 1 1 3.6 5
Power drift 5 Rectangular | V3 1 2.89 B
Power Scaling 0 Rectangular | V3 1 0.00 %
Phantom and Tissue Parameters
Phantom Uncertainty 6.1 Rectangular \3 1 3.52 0
SAR correction 1.9 Rectangular \3 1 1.10 0
Liquid Conductivity (target) 5 Rectangular \3 0.64 1.85 0
Liquid Conductivity (meas) -0.26 Rectangular \3 0.78 -0.12 0
Liquid Permittivity (target) 5 Rectangular \3 0.6 1.73 0
Liquid Permittivity (meas) -1.93 Rectangular \3 0.26 -0.29 0
Temp. unc. - Conductivity 3.4 Rectangular \3 0.78 1.53 0
Temp. unc. - Permittivity 0.4 Rectangular \3 0.23 0.05 0
Combined Std. Uncertainty RSS 11.42 361
Expanded STD Uncertainty k=2 22.85%
Expanded STD Uncertainty k=2 1.79dB
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Measurement uncertainty for 30 MHz to 3 GHz averaged over 1 gram

Uncertainty Component Uncertainty Prob. Div. Ci (1g) Unf.[?ll-g) Vi or Veff
Measurement System
Probe Calibration (k=1) 6.00 Normal 1 1 6.0 0
Axial Isotropy 4.70 Rectangular \3 0.7 1.9 o0
Hemispherical Isotropy 9.60 Rectangular \3 0.7 3.9 0
Boundary Effect 1.00 Rectangular \3 1 0.6 0
Linearity 4.70 Rectangular | 3 1 2.7 %
System Detection Limit 1.00 Rectangular \3 1 0.6 0
Readout Electronics 0.30 Normal 1 1 0.3 0
Response Time 0.80 Rectangular \3 0 0.0 0
Integration Time 2.60 Rectangular | V3 0 0.0 %
RF Ambient Noise 3.00 Rectangular \3 1 1.7 o0
RF Ambient Reflections 3.00 Rectangular \3 1 1.7 0
Probe Positioner 0.40 Rectangular \3 1 0.2 0
Probe Positioning 2.90 Rectangular \3 1 1.7 &
Max. SAR Evaluation 1.00 Rectangular | V3 1 0.6 %0
System validation source (dipole)
e e, |5 | Mema ||| so |
Dipole axis to liquid distance 2 Rectangular \3 1 1.2 0
Input power and SAR drift 4.7 Rectangular \3 1 2.7 0
Phantom and Tissue Parameters
Phantom Uncertainty 4 Rectangular \3 1 2.3 0
SAR correction 1.9 Rectangular 1 0.84 1.6 0
Liquid Conductivity (meas) -0.26 Rectangular 1 0.78 (0.20) 0
Liquid Permittivity (meas) -1.93 Rectangular 1 0.23 -0.44 0
Temp. unc. - Conductivity 1.7 Rectangular \3 0.78 0.77 B
Temp. unc. - Permittivity 0.3 Rectangular \3 0.23 0.04 0
Combined Std. Uncertainty RSS 10.7 361
Expanded STD Uncertainty k=2 21.39%
Expanded STD Uncertainty k=2 1.68dB

Table: Worst-case uncertainty for DASY5 assessed according to IEEE1528-2003.

The budge is valid for the frequency range 300 MHz to 6G Hz and represents a worst-case analysis.
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9. 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
1gram of tissue defined as a tissue volume in the shape of a cube. SAR for hands, wrists, feet and
ankles is averaged over any 10 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 W/kg
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10. EUT ARRANGEMENT
10.1 BODY-SUPPORTED DEVICE

A typical example of a body supported device is a wireless enabled laptop device that among
other orientations may be supported on the thighs of a sitting user. To represent this
orientation, the device shall be positioned with its base against the flat phantom.
Other orientations may be specified by the manufacturer in the user instructions. If the
intended use is not specified, the device shall be tested directly against the flat phantom in all
usable orientations.

A typical example of a body supported device is a wireless enabled laptop device that among
other orientations may be supported on the thighs of a sitting user. To represent this
orientation, the device shall be positioned with its base against the flat phantom.
Other orientations may be specified by the manufacturer in the user instructions. If the
intended use is not specified, the device shall be tested directly against the flat phantom in all
usable orientations.

The screen portion of the device shall be in an open position at a 90° angle as seen in Figure
7a (left side), or at an operating angle specified for intended use by the manufacturer in the
operating instructions. Where a body supported device has an integral screen required for
normal operation, then the screen-side will not need to be tested if it ordinarily remains 200
mm from the body. Where a screen mounted antenna is present, this position shall be
repeated with the screen against the flat phantom as shown in Figure 7a) (right side), if this is
consistent with the intended use.

Other devices that fall into this category include tablet type portable computers and credit
carq transaction authorisation terminals, point-of-sale and/or inventory terminals. Where these
devices may be torso or limb-supported, the same principles for body-supported devices are

applied.
H ‘
\

10.2USB DONGLE PROCEDURES

T [ —
| — (=" 3
(A) (B) (C) (D)
Horizontal-Up Horizontal-Down Vertical-Front Vertcal-Back

Test all USB orientations [see figure up: (A) Horizontal-Up, (B) Horizontal-Down, (C) Vertical-

and (D) Vertical-Back] with a device-to-phantom separation distance of 5 mm or less.These test
orientations are intended for the exposure conditions found in typical

laptop/notebook/netbook or tablet computers with either horizontal or vertical USB connector
configurations at various locations in the keyboard section of the computer. Current generation portable
host computers should be used to establish the required SAR measurement separation distance. The
test separation distance must be used to test all frequency bands and modes in each USB orientation.
typical Horizontal-Up USB connection (A), found in the majority of host computers, must be tested

an appropriate host computer. A host computer with either Vertical-Front (C) or Vertical-Back (D)
connection should be used to test one of the vertical USB orientations. If a suitable host computer
available for testing the Horizontal-Down (B) or the remaining Vertical USB orientation, a high quality
USB cable, 12 inches or less, may be used for testing these other orientations.
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11. MEASUREMENT RESULTS

11.1 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

(&r = relative permittivity, o = conductivity and p = 1000 kg/m3)

11.2 LIQUID MEASUREMENT RESULTS

The following table show the measuring results for simulating liquid:

. Liquid Deviation | Limited
Liquid Type Temp. (°C) Parameters | Target| Measured (%) (%) Measured Date
Permitivity(e ) | 52.70 | 51.682 -1.93 5
Body2450 21.5 2015-5-14
Conductivity(a) | 1.95 1.945 -0.26 5
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11.3 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.
The DASY5 system withan E-fileld probe EX3DV4 SN: 3798 was used for the measurements.
e 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

0
o

o Note: For SAR testing, the depth is 15cm shown above

11.4 SYSTEM PERFORMANCE CHECK RESULTS

2450 MSL 22 21.5 0.25 12.70 49.20 50.80 3.25 +10 | 2015-5-14
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11.5 EUT TUNE-UP PROCEDURES AND TEST MODE

Conducted output power(dBm):

General Note:

1 Power must be measured at each transmit antenna port according to the DSSS and OFDM
transmission configurations in each standalone and aggregated frequency band.

2 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.

3 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 Conducted output power(dBm):

Mode Channel Frequence | Antenna A target Tune up Max tune up Average
(MHz) power(dBm) tolerance(dBm) | power(dBm) | power(dBm)
1 2412 11 11 12 11.26
802.11b 6 2437 11 11 12 11.03
11 2462 11 +1 12 10.89
1 2412 10 11 11 10.91
802.11¢g 6 2437 10 11 11 10.72
11 2462 10 11 11 10.65
1 2412 8 11 9 8.03
80226:\;: n 6 2437 8 +1 9 7.82
11 2462 8 11 9 7.50
3 2422 7 +1 8 7.13
805(.)1“/1I n 6 2437 7 +1 8 6.73
9 2452 7 +1 8 6.45
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Mode Channel Frequence | Antenna B target Tune up Max tune up Average
(MHz) power(dBm) tolerance(dBm) | power(dBm) | power(dBm)
1 2412 11 11 12 11.12
802.11b 6 2437 11 +1 12 10.93
1 2462 (i +1 12 10.58
1 2412 10 +1 11 10.56
802.11¢g 6 2437 10 +1 11 10.27
11 2462 10 11 11 10.05
1 2412 7 +1 8 7.83
80z n 6 2437 7 £1 8 7.62
11 2462 7 +1 8 7.21
3 2422 6 11 7 9.91
802(.)’:\/’: n 6 2437 6 +1 7 6.57
9 2452 6 +1 7 6.24
Aol ElnEIiE, Fr?&lf_'ezr;ce targg': epnor:/?e'i‘(;r gm) toIe:-;lJr:1 :el(Jde m) IF\)/I:V)\(/:rJ(g?B ﬁ% po'?/‘\)/:rr(?ngem)
1 2412 115 +1 12.5 12.01
802.11b 6 2437 115 11 125 12.57
11 2462 11.5 +1 12.5 11.01
1 2412 10 11 11 10.28
802.11¢ 6 2437 10 +1 11 9.96
11 2462 10 11 11 9.61
1 2412 7 +1 8 7.76
80226:\;: n 6 2437 7 +1 8 7.44
11 2462 7 +1 8 6.97
3 2422 6 11 7 6.65
8026':\/’: n 6 2437 6 +1 7 6.28
9 2452 6 11 7 5.97
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11.6 ANTENNA POSITION

supply port

E:
Down View
Front side Back side
Antenna A M W Antenna B
L N
Ethernet
Device dimensions (H x W): 65 x 24 x18 mm
Antennas Wireless Interface
Antenna A WLAN 2.4GHz
Antenna B WLAN 2.4GHz
Test Mode
WLAN 2.4GHz Data transmission mode(802.11b)
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11.7 EUT SETUP PHOTO

Up in body position

EUT Setup Configuration 1

Down in body position

EUT Setup Configuration 2

Front in body position

Back in body position

EUT Setup Configuration 3

EUT Setup Configuration 4

Page 25 of 63

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




SIS

= Compliance Certification Services Inc.
Date of Issue: June 23, 2015

Report No .: C150424R03-SF

11.8 SAR MEASUREMENT RESULTS

Tune-
Test Dist Freq max Up Scaling RO SAR1 el
Band Mode Position Antenna (mm.) Ch. (MHZ.) Power Limit | Eactor Drift 9 | SAR1g
(dBm) @) | (MWIG) | mwig)
(dBm)
WLAN 2.4G | 802.11 b Up A 5 1 2412 11.26 12 1.186 -0.17 0.189 0.224
WLAN 2.4G | 802.11b Down A 5 1 2412 11.26 12 1.186 -0.04 0.453 0.537
WLAN 2.4G | 802.11b Front A 5 1 2412 11.26 12 1.186 0.10 0.082 0.097
WLAN 2.4G | 802.11b Back A 5 1 2412 11.26 12 1.186 0.06 0.340 0.403
WLAN 2.4G | 802.11 b Up B 5 1 2412 11.12 12 1.225 0.06 0.119 0.146
WLAN 2.4G | 802.11 b Down B 5 1 2412 11.12 12 1.225 -0.12 0.247 0.302
WLAN 2.4G | 802.11b Front B 5 1 2412 11.12 12 1.225 0.02 0.174 0.213
WLAN 2.4G | 802.11b Back B 5 1 2412 11.12 12 1.225 0.03 0.044 0.054
WLAN 2.4G | 802.11b Down A+B 5 1 2412 12.01 12.5 1.119 -0.06 0.149 0.167
11.9 REPEATED SAR MEASUREMENT
Original 1st Original 2nd
Test Dist. Measured | Repeated . Measured | Repeated .
can IS position | (mm) | ™ | sarig | saArig | RO | ‘sarig | sarig | Ret©
(mWwi/g) (mW/g) (mwi/g) (mW/g)
Note:
1. Per KDB 865664 D01v01,for each frequence band, repeated SAR measurement is required
only when the measured SAR is = 0.8W/Kg
2. 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.
3. Perform a second repeated measurement only if the ratio of largest to smallest SAR for the
original and first repeated measurements is > 1.20 or when the original or repeated
measurement is = 1.45 W/kg
4. The ratio is the difference in percentage between original and repeated measured SAR.
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12. EUT PHOTO
) —

@rosEAR Ethernet-2-WiFi Universal Wireless Adapter
FCC ID: QLEGWUB37 Model: GWUB37 |

oo Gorpy i eo s . SIN: OUSAUSC2Y00001 |
vmcs . CEFE X B MAC:002179CF0000

Made in China
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|
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WPS/RESET ETHERNET
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13. EQUIPMENT LIST & CALIBRATION STATUS

. . Last Calibration
Name of Equipment | Manufacturer | Type/Model Serial Number Calibration Due
PC HP Core(rm)3.16G| CzZC0O48171H N/A N/A
Signal Generator Agilent 83732B US37101915 | 05/30/2014 | 05/29/2015
S-Parameter Network | 5 ot E5071B MY42301382 |03/03/2015 | 03/02/2016
Analyzer
Power Meter Agilent E4416A GB41292714 | 03/03/2015|03/02/2016
Peak & Average sensor Agilent E9327A us40441788 03/03/2015 | 03/02/2016
E-field PROBE SPEAG EX3DV4 3798 07/28/2014 | 07/27/2015
DAE SPEAG DEA4 1245 07/22/2014 | 07/23/2015
DIPOLE 2450MHZ
ANTENNA SPEAG D2450V2 817 07/31/2013 | 07/29/2015
DUMMY PROBE SPEAG DP_2 SPDP2001AA N/A N/A
SAM PHANTOM
(ELI4 v4.0) SPEAG QDOVA001BB 1102 N/A N/A
Twin SAM Phantom SPEAG QD000P40CD 1609 N/A N/A
ROBOT SPEAG TX60 F10/5E6AA1/A101 N/A N/A
ROBOT KRC SPEAG cs8cC F10/5E6AA1/C101 N/A N/A
LIQUID CQIFII.BRATION ANTENNESSA | 41/05 OCP9 00425167 N/A N/A
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14. FACILITIES

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

X 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: 5/14/2015
SystemPerformanceCheck-Body D2450

DUT: Dipole 2450 MHz; Type: D2450V2; 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; 0 = 1.945 S/m; ¢, = 51.682; 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:

Probe: EX3DV4 - SN3798; ConvF(6.82, 6.82, 6.82); Calibrated: 7/28/2014;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1245; Calibrated: 7/22/2014

Phantom: Twin SAM Phantom; Type: QD 000 P40 CD; Serial: 1609

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) = 18.2 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 = 102.3 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 28.0 W/kg

SAR(1 g) =12.7 W/kg; SAR(10 g) = 5.65 W/kg

Maximum value of SAR (measured) = 20.0 W/kg

dB

» Ll_ﬁLUJLL

-18.98

-23.72

0 dB = 20.0 W/kg = 13.01 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
Schmid & Partner

Enginesring AG
Limighausstragse 43, 8004 Zurich, Swhzerland

5 Schweirerischer Kalibrierdienst

c Service suisse détalonnage
Servizio svizzero di tarstura

5 Swiss Calfbration Service

Accrediied by fhe Swiss Acoeditabon Senvcg (545)
The Swiss Accredilation Sarvice is one of the signatories to the EA
Muttilatoral Agreemest for the resognition of calibration certificates

CCS-CN (Auden)

|CALIBRATION CERTIFICATE

Mooreditation bo.: SCS 108

Cliend

Certificats to: D2450V2-817_Jull3

[ Dby

| D2450V2 - SN: 817

QA CAL-05NS
Calibration procedure for dipola validation kits above 700 MHz

Calinration prosedurais)

| Balipration date: July 31, 2013

| Thig calbration cortficate documants tha tracaabilly 1o nations! stardsrds, which realize (e physical ils of measurements (51,
| The measuremenis and the uncestainties with confldence protabiliy are ghan on The folowing pages and e part of tha certficale.

| &1 cakbrations have been conducled in 1he clossd boratory faclity: anvironment tamperature (52 o 375 and Fmidity < 0%

Calibrason Equipmant wed (MATE crilical bor calibrafian)

Primary Standsros it # Cal Dk { Cerliliate Mo Schaduted Calbration
Paowar matar EFM-4424 GBIT4E0704 O -Mae-12 (Mo, 217-01640) Oet-13

Powar senscs HE 34814 US3TZHETES 01 -Moe-12 (Mo 217-01640) Oct-13

Flederence 20 dB Atanuator Gl B05E (20H) O4-Apr1 3 (Mo, 2170 736) Apr-14

Type-H migmadch combination She BOAT N DE3ET Od=fApr-13 [No. 21701738} Aprs]d

FHeferenca Probe ESA0NG SN 3205 20-Diac-12 (Mo ES3-4208 Do) Dac-13

oaEd Sh: B0 BE-Ape-13 (Mo, DAES-601_Aprid) Al 4

Spcondary Standards og Chack Dale tin housa) Scheduled Check
Pownr sansor HF 84814 MY AT08E31T TE-Oet-02 (in house chesk Oe-11) In haousm chack; Oct-113
AF germratar R&S SMTO6 100005 Ceh-ALG-I9 in hodse sheck Ool-11) Iri Boiuss elwmek: Oe-13
Hetwark Analyzer HP B75E USATIS0EES S4808  1B-Oct-01 (In housa check G2} IN MoLge Chedk: Ock15

This cabbration corificate shall not e reproduce:d excapt in full wilhout wiltten epproval of the laboratony,

A Functon Signakura
Calraied by: sram Elbaug Laboratory Tachnisn |
O/H’lﬂ&, &L m?ﬁ-n_ﬂ-’ '
- : e = R
Apnraved byt Faa Pokoic Tachnical Mansgor 'i::l_.-‘:'f-.;:::ﬁ?;.._-:f:

IsmuRd: July 21, 3013 |

Cartificate Mo D24500W2-817_Jul13
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Calibration Laboratory of

r g Schwalzerlacher Kalibrierdienst
Sc-hrnl_d & F_’armer 3 g Service sulssa déalonnage
Engmggrmg AG s e Servizio svizzero di tareture
Zaughaussirasss 43, 8004 Zurich, Switzerland %':»r"ﬁﬁ#} S swiss Calibration Service
L I
Accradited by the Seisa Accradbation Bandce (3AS) Acereditation Ne.: SCS 108

The Swiss Acorediistion Service i one of the signatories to the EA
Multikaberal Agreement for the recognition of callbretion carlificalas

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 Sid 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

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

&) Federal Communications Commission Office of Enginesaring & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofraquency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mabile and
Fortable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DAaSY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

= Measurement Condifions: Further details ars available from the Validation Report at the end
of the certificate. All figuras 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 centar marking of the flat phantom section, with the arme oriented
parallel to the body axis.

® Feed Point impedatice and Returmn Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurament at tha SMA connactor to the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

»  Elsctical Defay: One=way delay etween the SMA connector and the antenna feed point,
Neo uncertainty required.

s SAR measured: SAR measured at the stated antenna input power,

¢ SAR normmalized: 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 result.

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

Cartfficats No: D2450W2-817_Jul13 Page 2 of B
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version | DASYS V5287
Extrapolation Advanced Exirapalation
Phantom Medular Fist Phantom
l]iaian:la-_ !.'lipnie Canlar - TSL 10 mm with Spacer
Zoom ‘é-;:n-n Resolution dx, dy, dz =5 mm
Fregquency 2450 MHz = 1 MHz
Head TSL parameters
The Icilowing paramaters and calculations were applisd,
Temperatura Parmitt/vity Conductivity
Mominal Head TSL parameters 22,00 w2 1.80 mhodim
Measured Head TSL parameters (22.0£0.2) °C TELE% 1,81 mhaim 6% |
Head TSL !:n:;hnlum change during tast <05°C == —
SAR result with Head TSL
SAR averaged over 1 em? (1 g} of Head TSL Conditicn
Eﬁ.;:nmurgd 250 miW inpan pn:mar. 13.2 Wikg
EH for nomenal Head TSL paramaions marmalized to 1W 52.6 Wikg = 17.0 % (k=2)
SAR averaged aver 10 em® (10 a) of Head TSL condition =
SAR measurad 250 I'I'I1I"l' .Inpf.i.1.|:u:mar 618 Wikg
SAR for nominal Heao TSL paramatens norfmalized to 1W 24.5 Wikg = 16.5 %‘{M;
Body TSL parameters
Mhix tellowing paramatars and calculations were applisd. .
Temperatura Permiithity Canductivity
Nominal Body TSL parameters 22.0°C 527 1.95 mhoim
| Ilauurndl;udy' TSL parameters (22.0 = 0.2) *C 50.5=6% 201 miho/m + 8 %
Body TSL temperature change during test < .5 50
SAR result with Body TSL
SAR sveraged ever 1 em” (1 g) of Body TSL Condition
S4A measured 250 mih aﬁpl:u;:.powr 12.8 Wiky
SAR for norminal Body TSL paramaters normalized to 19 45.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL | condtion
‘SAR measured 250 W Input power Eﬂ?wfkg
ée;ﬂ for nominal Body TSL paramatars normalized to 1W 23.1 Wikg = 16.5 % [k=2)

Cerllicate Mo: D245002-B17 _Jul13

Page 3 ol &
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Appendix

Antenna Parameters with Head TSL

Impedance, ranslomesd to feed point SASG+29i0

Return Loss =271 dB

Antenna Parameaters with Body TSL

Impedance, transformed to feed point 48.7 02 + 4.5 [0}

Retum Loss - 27.0dB

General Antenna Parameters and Design

| Etectical Detay (one dirction) 1.158 ns

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

Tha dipoba is made of standard samirigid coaxial cable. The center conductor of the faeding line ks direcily connected 1o the
satond arm of the dipole. Tha antenna is thersfore shaort-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipale arms in ordaer to improve matching when loaded according to the position as explained in the
‘Measurement Condilians paragraph, The SAR data are not affectsd by this change. Tha overall dipole length i stll
according to tha Standard.

[¥o excessive force must be applisd 10 the dipole ams, because they might bend or the soldered conmneclions nesar The
feadpaint may be damaged.

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

Certificate Mo: D245002-817_Jul3 Page 4 of B
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DASYS Validation Report for Head TSL

Date: 31072013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 817

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

Medium parameters used: f = 2450 MHz; ¢ = 1 81 5/m; & = 37.8; p = 1000 kg/m’
Fhantom section; Flat Section

Measurement Standard: DASYS (IEEEMEC/ANST C63.19-2007)

2ASY 52 Configoration:
o  Probe; ES3DV3 - SN3205; ConvF{4.52, 4,52, 4.52% Calibrated: 28.12.2012;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
s  Electronics: DAE4 5n601; Calibrated: 25.04.2013
+ Phantom: Flat Phantom 5.0 {front); Type: QDO00PS0AA; Seral: 1001
o DASYS2SZET(LIATY SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (TxTxTWCube {:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 99 78] Vim; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 27.7 Wike

SAR(1 g) = 13.3 Wikg; SAR(10 g) = 6.18 Wik

Maximum value of SAR (measured) = 16.8 Wikg

T
-0
|

-a60

-14.40

10,24

2404

0dB = 168 Wike = 12.25 dBW/kgz
Certilicata Mo: D245002-817_Jul3 Page Sof d
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Impedance Meazurement Plot for Head TSL

3 Jdul TEE 18340155
CHIl 514 1 L Fs 18 53,742 o .'-l"!".'l:--."_h-'! 188,46 gH 2 453,000 B8 NHx

Ll

ra
25
Hld
CHZ Bad  LoB B 4B/ REF -33 8 . U-27,448 4B 7 452080 PR HHz
Tl s
—_— e - —
I _h-""- _..—-;'F |
~ I
- "-\\\I .3?:__. . -
g L ; el
iE : P
N
'i\ o
HEd ¥
ETAET 2 Z98.008 AA8 MH= ETOF 2 550800 @88 ARz
Certficate No: DE450V2-317 _Jull3 Page & of B
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DASY5 Validation Report for Body TSL

Date: 31.07.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 517

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

Medium parameters used: f = 2450 MHz; 6 = 2.01 8/m; ¢, = 50.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (TEERETEC/ANST C63.19-2007)

DASY 52 Confipuration:
= Probe: ES3DV3 - SN325; ConvF{4.42, 4.42, 4.47); Calibrated: 2812 2012,
= Sensor-Surface! Imm (Mechanical Surfece Detection)

« Electromics: DAES Sn601; Calibrated: 25.04.2013

« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPA0AA; Serial: 1002
« DASYS5252.8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 94131 Vim: Power Daft = 0.06 dB

Peak SAR (extrapolated) = 26.3 Wikg

SAR(L g) = 12.6 W/kg: SAR(I0 g) = 5.87 Wikg

Maximum value of SAR (measured) = 16,7 Wikg

G0
-1d.40
=18.201
-24.08
0dB = 16.7 Wikeg= 1223 dBW/kp
Cerificat Mo; D245002-817_Julis Pape 7 of &
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Impedance Measurement Plot for Body TSL

M Jul 2643 LeErE3:eEs
EHE =11 i U F& ir 49,7232 44E484 296004 pH 2 456,008 BB HHz

s
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START T 750,880 8RR HHx ETOP ¥ 50508 DBE FHz
Cerlibcate Mo D2480V2-817_RE13 Pape 8 of &
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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 DO01,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 Impzzglnce Delta Ilrimnpaegc;g?]rc):a 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 Impzzglnce Delta Ilrimnpaegc;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 ChfTrace 2 Response 3 Skimulus 4 Mkrfanalysis 5 Instr State

Phase

Group Delay

-1.200

Srnith

Palar

Lin Mag

H SWR

Real

Imaginary

—

—-

Start 2,25 GHz IFB 70 kHz Stop 265 GHz [

1 Active ChfTrace 2 Response 3 Skimulus 4 Mkrfanalysis 5 Instr State

Durnp

Screen Image. ..
e —

ESO91A Setup

Misc Setup

Backlight
o]

Firrmware
Rewvisian

Service Menu

Exit
u Return
v
1 Statt 2,25 GHz IFB 70 kHz Stop 265 GHz [EEd |
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2450 MHz-Body
1 Active ChfTrace Z Response 3 Skimulus 4 Mkrfanalysis 5 Instr State

Log Mag 10.00dE/ Ref -10.0048 [F1 Del]

=1 2.450000000 GHz -25.489 dB

Phase

10.00

Group Delay

Srnith

Polar

Lin Mag

-40,00

SWR

Real

Irnaginary

—

Statt 2,25 GHz IFBA 70 kHz Stop 2,65 GHz [Ed !

1 Active ChfTrace 2 Response 3 Skimulus 4 Mkrfanalysis 5 Instr Skate
ale 1.0000 [F1 Del]

340 .01 BH—_

—

-

Lag Mag

Phase

Group Delay

Polar

Lin Mag

SWR

Real

Irnaginary

1 Stat 2,25 GHz IFBA 70 kHz Stop 2,65 GHz [Ed !

—
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1

Sehmid & Portner Ergpnessing 85

[
=)
|
[
tu]

Trughausstrasse 43, 8004 Zurch, Switzerdand
Phone «d1 44 246 9700, Fax +47 44 245 9778
riciEapeag com, hitpFfenas speag com

A2%

IMPORTANT NOTICE

USAGE OF THE DAE 4

Thes DAE unil i o delicate, high precision instrument and requirss careful freatmant by ha user. Thare are no
senicaable parts nslde the DAE. Special allention shall be given bo the Tollowing poants:

Battery Exchange: The ballery cover of the DAES und is closad using 8 scraw, owar tightening the acrew mey
cBuae the threads insdde the DAE 1o wesr oul,

Shipping of the DAE Beforé $hipping the DAE fo SPEAG for calibrabon, remove the batlerles and pack the
_DAE iman entistalic bag. This antistati; bag shall then be packed into a larger box or contalner which protacta the
DAE from impacts during transporiaticn. The package shal ba marked {o indicate that a fragile Instrument i=
nsidi,

E-Stop Fallures Touch deteclion may be malfunclioning due to broken magnets in the E-stop. Rough kandling
of the E=iop may |ead to damage of thase magnets. Touch and collision errors are often causad by dusl and dif
accurnuiated in fhe Estop. To prevent Estop fasfura, the customer ahel alweys maount the prabe o the DAE
carefulhy and kesp Ihe DAE unil in a pon-dusty envirmnmant i nat used for measuwramants

Repair: Minor repairs are parformed al no exta cost duing the anoual calibration. Howavar, SPEAG resanves
the rght ta chamge fof any repsi especially 1 raugh unprofessicnal handling caused the dafact.

DASY Configuration Files: Since the exact vahms of the DAE input resistances, &s measwad during the
calibration procedure of & DAE unil, are not used by the DASY software, a nomina! value of 200 MOm is givan
in the cormesponding nonfiguration file.

Important Note:

Warranty and calibration is void if the DAE unit is disassembled partly or fully by the
Customer,

L)

Important Mote:

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

Important Note: ’
To pravent damage of tha 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. Avaid 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 proba from the DAE.

Schmid & Farner Engineering

TH_BRI40515AD DAE4 doc 11.12.20008
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Date of Issue: June 23, 2015

Calibration Laboratory of

Betfrwesiparischer Kalibrierdienst

Schmid & Partner = Service suless d'etalonnage

Engineering AG € Servirio avizmm di st
Teughausstrosos 42, 8004 Zurlch, Switzerland 5 Swins Callbration Service
Apcrediled by the Swss Acomditnlion Servcs [S65) Accroeditntion Mot SCS 108
The Swiss Acoreditation Servioe s ane of tha signatories 1o e EA
Mullitstaral Agrearent for e recognition of calibration certificates
Gt CCS-CN (Auden) Curiificaio No: DAES-1245 Jul14d

|CALIBRATION CERTIFICATE

=]

Obfrct DAE4 - 5D 000 D04 BM - SM: 1245

Calbeation procsdursds] Q1A CAL-0G. vg

Calibration procedure for the data acquisition slectronics (DAE)

Calbratian dase: July 22 2014

Thia csfibration cadilicate documents B iraceabilfy o natonal standards, which reallzs the physical unlis of messuraments (51
I'he maasureemsamis and Ma uncamanieg wilh conlidencs prababiily am given on the Solowing pagas and ara part of the cerificale

Al galbealiong havs been conductsd in The closed lebomtony faci bty envireomant lempsmbers (228 0 3370 and homédily < 7%,

Calbration Equipmeani used METE critical far cal Bration)

Seheduied Cabbratian
Coi-14

Schaduied Chack

l F'_illlgg:_?gl!ﬂq@ : [[EF] Cal Data [Cartiticasa Ho)
Kadtiey Mutimetar Typa 2001 SK E102TE 0 -0het-10 [P 1 2576
Ssoondary Standands D # Clu__k_._[:-u,E li!'!_l,'F‘!-_"!EE___, )
| Autp DAE Calibratian Urt g SE LWE 053 A& 1001 07 sJane14 (i housa cheack)
Cakeator Bok V2.1 SE LIS 005 AA 1002 DT-Jam-14 (i hausa chack)
Mamp Furnction
Caliprabesd by FiMaporaz Tachnician
Approved by: Fin Bomhall Ceguity Tachnkssl Mansgar
This calfmation cerficabe shall nol be reproduoed axcepd in bl wilheul weitinn sppeovl of fha Inbambary

I howee check. Jan-16
n house chack: Jan-15

Signabum

e fi’M ‘ol

Resisad: July 37, 014

Cedtiflcate Mo DAES-124E_Julid Page 1 of&

1
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Calibration Laboratory of

; ] Bechwetzerischer ballbrierdienst
Sr:hm:_d & F_"artner c Sorvice sulssa d'atalonnage
Enginearing AG Servizie suireen di laraiers
Tariphnuaabrachin 43, 8004 Furich, Switzorinnd 5 cuiss Callbraticn Sanvca
Accredied by tha Swiss Accrediation Sanica (SAS) Accracilabion Mo, SCS 108
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Glossary

DAE data acquisiion electronics

Connector angle  information usad in DASY systam 1o align probe sensaor X 1o the robat
coordinate system.

Methods Applied and Interpretation of Parameters
= DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
cormesponds 10 the full scale range of the voltmeter in the respective range,

s  Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a lool inserted. Uncerainty is not required.

= Tha foliowing parameters as documented in the Appendix contain technical information as a
result from the performance test and reqguire no unceriainty.

» DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
fhe nominal calibration valtage. Influence of offset voltage is included in this
measuremeant,

= Commaon mode sensitivily: Influence of a positive or negative common mode voltage on
the differential measuramant.

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

o AD Converter Values with inputs shorfed: Values on the intermal AD converter
caresponding to zero input voltage

¥
s inpul Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

= Input Offset Current: Typical value for information; Maximum channel input offsat
current, not considering the input resistanca,

o (nput resistance: Typical value for Information: DAE input resistance al the connector,
during internal aute-zercing and during measuremant,

«  Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battary
alarm signal is generatad.

o FPower consumplion: Typlcal value for information. Supply currents in various operating
modas.

Cortificate Mo DAES-1245_Jull 4 Page 2 of §
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DC Voltage Measurement
AD - Corverter Resalution nominal
High Hampe: 1ILSE = LR TR full ranga = =100...+300 mV
L Rasmgpa: 1LSE = BinWf | full anga = -1,y
LASY messurament saramabers: Aulo Zaro Teme: 3 sa0; Maasurmg time: 3 sec

Calibration Factors = L z

High Range 405,588 £ 0.02% (k=2) | 404.710 £ 0.02% (k=2) | 405.648 £ 0.02% (k=2)

Low Range 400335 £ 1.50% (k=2) | 3.88482 £ 1.60% (k=2) | 402547 + 1.50% (k=2
Connector Angla

Connector Angle 1o be used in DASY system 3n5*x1°

§
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Appendix (Additional assessments outside the scope of SCS5108)

1. DC Voltage Linearity

| High Ranga Reading (pV) | Differance [T Errar (%)
| Channel X + Input 195996, 75 0.27 -0.00
Channel X + Input 20001.30 1.5 .01
Channal X = Input -20000.78 0.74 000
Channel ¥ + Input 1059948, 13 1.27 0,00
Channel ¥ + Inpust 20000.37 012 0.00
Channal ¥ - Imput 2000224 66 .00
Channel Z + Inpart 195560 24 1.21 .00
ChannslZ = laput 2000038 | 0.20 0.00 ,
Channel Z « Inpat | 2000175 003 0,00 |
Low Rangs Reading (uV) Difference (uV) Error (%)
Channel X + Input 2000.33 -0.08 0,00
rChanmal X + Input 20050 Oty i ]
(Channel X -Input | -isesa | o4s -0.23
Channal ¥ + Input 2000,00 | -0.26 - 0.01
[Channsi Y+ Input BT o | 045
| Channel ¥ - Input -200.04 -0.81 0.41
Channal Z + Input 20001 3 ]j_ﬂ oo
ChannelZ  + Input 200,05 0.31 | 015
Channal Z . Input 00 B0 1,31 0,66

2. Common mode sensitivity

CASY measurament parametars: Auts Zarn Tims: 3 sec: Maasuring time: 3 sac

Commaon mode High Range Low Range |

Ingut Voltage (mV) Average Reading (V) Bverage Reading (uV) |
Channel X 200 -7.53 -8.32
- 200 10,68 0,44

Channal Y 200 271 am i
- 200 - 3.83
Channel £ :—uu _TE..EI'D_ -5.86
' e 200 | 479 474

3. Channel separation
DASY maasurament parameters: Subs Zerp Time: 3 sec Measuring tire: 3 soc

Input Voltage (mV) | Channel X (u¥) | Channel ¥ (uV) | Channel Z (V)
Chanme! X 200 - 285 -2.60
Channel ¥ 200 3.53 . 4.34 |
Channel Z 200 ass | B.64 . |
Cortificate No: DAE4-1245_Jul 4 Page 4045
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4, AD-Converter Values with inputs shorted
DASY measurement paramatess; Auto £ara Tame: 3 seo; Measuring |ima. 3 gec

High Range (LB} Low Range (LSB)
Chamninel X 15875 16740
Channel ¥ 1455 1650
| Channal Z 15539 16880
5. Input Offset Measurament
DASY rmeaswnament paramalers: Auls Zero Time: 3 sec; Measuring bme; 3 sac
Input 10MG
Average (V) | min. Offsst (V) | max. Ofisetguvy | 5 ?;:IIEWH
Channe| X 1.16 -.50 234 045
Channel ¥ =081 225 | .40 048
Channal £ -0.58 -1.82 o.e3 0.56
6. Input Offset Current
Mominal ingut clircultry offset cumant on all channels: <25F4
7. Input Resistance (Typical values for information)
Zaroing (kOhm) Measuring (MOhm)
Channal ¥ 200 200
Charinel ¥ 200 200
Chanmne| Z 200 200

8. Low Battery Alarm Voltage (Typical valees for inlormation)

Typical values Alarm Level (VDC)
Bupply | Vec) +78
Supply {- Vez) 7.6
9. Power Consumptlion (Typical vahues ot inlormation)
Tvmical values Swilched off imA) | Stand by (mA] Transmitling {mA)
Supply (+ Veoe) +0.01 ] ! +14
Supply - Ves) -0.01 -B e
Cartilicaie Moc DAE4-1245_Jid14 Page Bof &
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ciert  GCS-CH (Auden) Cortificste o: EX3-3798_Jul14
CALIBRATION CERTIFICATE

it EX3DV4 - Sh:3708

i, Coafitrnlion progaduni(s) QA CAL-01.v8, QA CAL-14.w4, QA CAL-Z3.v5, A CAL-Z5.vE

Calibration procedure for dosimeadric E-eld probes

Callbration dater July 28, 20174

Thiz cabbration cudificais documants (ha Facsability to national standaeds, which realize the physical units of messurements (31)
T MeasumTanes and the unoerantes win confidence procesbiily aee givers on lhe Kiloreing pages and aon part o e ceficalz

AB cal hrations hawe boen conducted in the ciosed inboratory Esciity: emidronment Smpanaluns (22 = 3]°C and humadiby < T0%

Calisalion Equipment usad (MATE orfical for colitraton|

Privary Slandrts o | Cal Date (Coetiicate He ) | setwduled Calibemion

Povsser muler 44158 CEA125ETY | D3-Ape-1d (Ma, 217-01841) N

Povenr soresor E481204 ral4puonr | D3-Api-14 (Mo, 217-01971) =

Rafarence 3 08 ARDTUSION ‘_EI_NEBEIE?ILJEJ' - CO-Ape-14 (Mo, 217-01915) —
| Aeference 20 dB Atiemustor | SH: SEITT (30 C-fipr-14 (Mo, 21701919 .
| Refersnce 30 o8 Asnuster | SN: B5136 (306 Q-Ap-14 (o, 2{7-01820) —

Fiefermnce Probe ESI042 Sk 301 | 30Dec12 (Mo ESE-3013_Decta] | €

DAEA FRIETTT 1300c-13 (No. DAES-B60_Doctd) ||

Sevondary Slandards 0 “Chexck Dl s o) Schatund Chack ,

RF ganeminr HP BE4E0 UEESIINT00 | a-Aug Bl i bewss chick Apr-13) In hoose checic Aprit |

Motenrk Aralyzer HP BT51E LIE:-I.'E!H.I:!&_ __;!3!-13#4}1 (in house check Of-13) In hoesme ofwcic Ools14 1

l _H.-mn _____ Furdier | i— —
Caliormiad iby: Claikn Lailr Labaraiory Techriman

15 ii!f
\ =
.:Amm,,d [ Waljn Fokouk Tocheical Wonager ﬁf@:ﬁ ;ﬁ

lesesd duly 28, 3014

This cafbiadion cenib shill o B roprodooed awoept in full withoul writien spproval of the lberian
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ca"tﬂ;ﬂﬂm Lﬂhﬂl‘atﬂw 'I:if ::E;,.::_:'":,L 3 Bekrwnltarinchar Kalbrandiansl

Schmid & Pariner o G Bemvice sulsso desanaage
Enginearing AG Ty g Servisia sizsero & iarstues

Zoughausstrasse £3, 2004 Furich, Switzerland ?i#ﬁ;&? Ewlas Colibratlon Sarvios

Accreditad by the Swiss Acreditalion Sersce |S45) Accradiwlion Ne.: SCS 108

Tha Bwiss Accroditailon Eorvios ks ane of the signatories to the EA

Multitxioral Agreament for the recognition of ealibration carlificates

Glossary:

TSL lEssue simulaling Bouid

MORMey.z sengitivity n free space

ConvF semsitivity i TSL F HORMey.z

DCP diode compression paint

CF creat factor {1/duty_cyole) of the RF signal

A B CD modulation dependent Enearization parameters

Polarization @ o ratakion around probe axes

Palarization 3 & rotation arownd an axis that (8 in he plans normal 1o grobe axis (at measursment centery,

e, % =0l normal fo probe axle
Connector Angla information used in DASY systam to align probe sensor X to the robot coordinate system

Callbration Iz Performed According to the Following Standards:

a#) |EEE Sid 1528-2013, "|EEE Recammended Practice for Detarmining the Peak Spalial-dveraged Specific
Apseeption Rate (SAR) n the Human Head from Wirslees Communications Devices: Maasurament
Techniques®, June 2013

by IEG 623081, “Procedurs 1o measure the Specillc Absorplion Rate (SAR) for hand-held devices ssed in closa
proximity t0 the ear (frequency rmge of 300 MHZ 1o 3 GHz)", February 2005

Mathods Applied and Interpretation of Parameters:
= NORR 2 Azsessad for E-fleld polarizeton & =0 (F < 900 MHz in TEM-celt; = 1800 MHz: R22 waveguide)
MORMwLy.z are only intermediabe values, i.e., ihe uncertainties of NORM,y,z does not affect the E™-field
uncartainty inside TSL (See below CamvF),

& NORMx vz = NORM vz * frequenoyresponss (See Frequensy Response Charl). This lineanzetion =
implamentad in DASYE software versions later than 4,2 The uncestainty of the Frequancy response i@ nclucsd
In the stated uncerainty of ConvF,

s DCPx 2 OGP are numerical Bnearlzaton peramsaters assassed based on the data of pover swaep with CW
sipnal [no uncarainty required). DCP does not depend on frequency nor madia

= PAR: PAR is the Peak bo Average Ralio that i nat callbrated but determined basad on the signal
charactaristics g

o Awypz Bz Cxypz Dxyz VRx .z A B, C, 3 aré nurmanical linearizalion paramelers aesesead bassd on
thiz data of poeer sweeap lor specilic modulation signel. The perameters do nod depend on freguancy nor
madia, VR & Ba maxinum calbralion range expressed in RMS vollage acroes the dicda.

s ConvF and Boundary Effect Paramsders: Assessed in flad phantom using E-field {or Temperature Transfer
Standard for f = 800 MHz) and inside waveqguide using analyiical field disiributons basad on powser
measurEmEms far f = A0D KMtz Tha same SEups 3re wssd ar 3sses=mant of e purEnkes pplsd
boundary compensation {alpha, depth) of which typical uncenainty valuea ara given. Thesa parameters arg
usad in DASYS softwars to improve probe accuracy close io the boundary. The sensitivity In TSL cormesponds
10 MORMx .z * ConvF whareby the uncertainty cormesponds lo thal given for ConeF. A frequency dependant
ComvF la usad In DASY version 4.4 and higher which allows exdanding the vabdily fram = 50 MHzZ to & 100
MHz

v Sphercs sotropy (30 devistion from sotrepy); in a feld of ow gradients realized using a fal phantom
axpased by a palch anbenna.

s Spmsor Oifsad The sensor offast comesponds to the offset of virlual measurement cenber ram the probe tp
[on probe axis). Mo eerance required.

o Cormiecior Angle: The angle is sssessed using the information gainad by determaning the NDRMWS [fo
uncartainty reguired),

Certfcate Mon EX3-375H_Jultd Paga 2 of 11
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EXADNY = EM:3708 duly 28, 2014

Probe EX3DVA4

SN:3798

Manufactured:  April 5, 2011
Calibrated: July 28, 2014

Calibrated for DASY/EASY Systems

(Mele: nor-compalible wilh DASYZ gyateml)
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EXIINV4- SRATIE Juy 28, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Basic Calibration Parameters

Sansor & Sensor ¥ Sensor £ ung (K=2)
[ Norm (piimET 054 0.51 058 £70,1 %
[ DCP imi] 876 9.3 | 96.2
Modulation Calibration Parameters o i
uin [ Communication System Mama [ A | B C D VR Uine
dB dB+/ de my (k=2
i] oW ) %x | om a0 {0 000 | 1457 | =27% |
| ¥ | .00 L0 1.0 1424 |
[z] oo 0 x| 1327 |

The reportad uncertainty of measurement is stated as the standard uncertainty of messurament
multlprfa:i by the coverage factar k=2, which for 8 normal distribulion corresponds o @ coverage
prabability of approvimately 955

" Tha Lnckdtaintias of Nommd, Y 2 da nof afect tha E-fiedd uncertaingy insde TSL [ses Pages 5 and 8]

E mumaernicat Inearization parameter: uncertamty not reguaed,

£ ncertainty is duriemined using the max. deiston from insar reaparse sgelying rectangules distibetion and is expressed tor the squane of the
fiakd waks

Certificaie ko EX3-3T90_Jul14 Pags dal 11
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EXIDWd— SN:3T58

July 28, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Callbration Parameter Determined In Head Tissue Simulating Media

Relative | Conductivity | I Depth® | Unch. |
| fiMhz)® | Permitivity" (Simj" | ConvFX | ComvFY | ConvFZ |Alpha® | (mm) | (ke2)
ikl i - . 0.80 B30 | 930 | 850 o2a | 112 | &120%
00 415 087 9.13 8.13 613 | 058 | 068 | $120% |
1810 40.0 1.40 7.82 7.82 _?.ag__l 041 081 | 2120%
._ 1900 40.0 | a0 | 776 .75 IS | 040 083 | =120% |
2450 | 302 | 1.80 704 | 7.04 7.04 033 | 082 | +120%
5200 | 360 aps | asl | am | am | os0 | 180 | s1a1%
300 159 ___4TE 4,60 460 | 480 gd4e | 180 | #1341 %
| GEOD | 358 4.96 487 | 467 487 .40 180 | #1341 %
EG00 385 | so0r | 456 | 45 | 45 | 040 180 | +139%
__ 5800 5.3 527 __I_ 456 | 485 455 | 040 180 | +131%

C Ereguency validily absssn 300 MHZ of + 100 MHz only applies for TASY w4, 4 and g her |see FPage 2], =t=s i = retdicied jot 50 WHZ The
rcertainty is the RSS of e Cond uncertainty al calbration fequecey and the uncartainky o the indicaled frequancy band Frequancy wali iy
ool 304 MH i & 10, 25, 40 50 and 71 BHE for ConwF assessments =k 33, 84, 128, 150 and 220 MHz respectvely. Atows § GHE Bagquanty

waldity can be exianded bo £ 110 MHz.

F Ak Frecpsnoies below 3 Ghz, the valdity of Sssus parsmetans (& and &) can be relnoed fo ¢ 1065 @ lquid comparsaion fomula is 2ppled 1
miasLred SAR valuss, Al Frequerckes abevs 3 GHz, the waidiy of teses perametes e and o) & resiicied o 4 5% The uncaitainty & the RES of
1ha ConvF uncarainty for indcased tanged lReus penameiens. :
5 plpha/Den® are deberrrined dunmg caibieken. SPEAD warnanss thal he remaining devisfen dua o the boundary efect after compangstion &
abasys fess Han + 1% for requencies below 5 GHZ and Balow & 2% for fraquenciss between: 3-5 GHz &t any distance lamer than haf the probe G

dlamesar from

e oundary,
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EX30V4- BNATES

July 28, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Calibration Parameter Determined in Body Tls.g.un E!h:l.:.mating Media

s | permitsvit’ lami’ | come x CamF ¥ | ﬂunv!!.|e-4ﬂm_°.'.

B3 | sR2 0.87 .22 g2z | a2 | g.:a_.zﬁl
1] 55.0 _1.08 B.96 A.96 B.96 055

e 51.3 152 | 728 7.26 7.26 0.45
1900 F3.3 152 | 700 | 7.09 7.08 0.38
2480 | 27 195 | &8z | 682 682 | 077
5200 | 490 530 | 4#1 | a4l | 441 | 045
S50 489 542 4,23 4.2% 4.23 0.45 |_ 180 [ #134%
5500 486 5,65 2.9 381 | aM 0.50 i_;r.p;g;-_ 2131 %
BEO0 48.5 577 375 | 376 '_ 375 | 060 180 | £134 %
BROD 482 B.00 403 | 409 | 404 0.50 1.80 2 13.1%

= Fraguancy waldity abows 300 WHz of £ 100 MHz anéy aoplies far DASY vd.4 and higher (zee Page 2}, el it i melricted o2 S50MHZ Tha
uncerianly o e FES ol the ConeF unsanalinty at calibretion reguency and the unoerisinty for the indicaled equency band, Freguency waldity
bt 300 Bz s 2 10, 2580, 50 sad TO MHz for SoneF assassmaents al 30, 54, 128, 150 and 220 M espactively. Abive 5 GHE fnegusncy

valichly o5 ba aatanded fa £ 110 MHz

F Az tmquancies balow 3 GHz. the validity of tisus mramelen (o e o) can ba fekxesd o £ 10% Hiquid compensation formuln is appfisd o
measwrsd SAR vaiies A1 fraguansdes above 3 GHE, the validity of Hssus parameters (o and o) is restriched o & 5%, The uncentsrdy iz the RSE5 of
the Cory¥ uncertzinty for mdicajed teegel Sssus pramalens.
B phaifiepth ane detsemired dusing cabbialion. SPEAG wanants that thea remaning deviation due o o boundary etied afler conpensaton i
always bss Sman & 1% for Seoesnces bitre 3 GHE sl Balow £ 2% 8 froquonc ks hedwesen 3-8 GHE at any destance kanger Than half e proibs tip
ciamuies from the baundery
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EXILWd— 5375

13 i:

July 28, 2014

Frequency Response of E-Field

[TEM-Cell:ifi110 EXX, Waveguide: R22)

i
P
g 12 { I T e e .
3 |
-:.- 1.1 s F :. | - i
 F - - i
E_ 1 I:I—_--- ........ " ’ w .: LT ETTPTITTES PSPPI PR
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IE 3 :
Q.7 -
06
1 : I | 1 [ [ o P i W o S | 1 i | SN Pk
s i ] 1
a 00 1000 1500 2000 2500 Soud

1 [WiHz]

Uncardainty of Frequancy Response of E-fleld: £ 6.3% (k=2)
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EX3DVA— SRATEE
Receiving Pattern (¢), 8 =0°
f=600 MHz, TEM =1800 MHz,R22
Tat :: . : ¥ Ted :: :

Erver [dE]

July 38, 2014

53
1 .|‘ 1 :'-I:TTH'I z i ﬁ-l: 200 MHz

Uncartainty of Axial Isotropy Assessment: + 0.5% (k=2)
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EXGDWd4- 5N 3788 July 28, 214

Dynamic Range f(SARpezd)
(TEM cell , f,u= 1900 MHz)

Input Sigmal [u]

5

{m ]
La
Il

162 i [ O
SAR [mYslemia)
.|
noY o s e

B e AT L R e -
1 — — - -
-E_ 0~ o o % g ot
5 L
-1
_l!_ . T I e
o= 102 1 10 il 102 102
SAR [micmsl]
L ! .|
nict coem penantes ==yt
Uncertainty of Linearity Assesament: £ 0.8% (k=2
Cartificain No: EX3-3798_ 14 Page 9 of 11
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ExADVa- ShaTea Sy 28, 24

Conversion Factor Assessment

f= 500 MHz, WELS RS (H_comnF) 1= 18310 MHz WGLS R22 (H_caonsF)
l.':-i e :
o B
1a
x ., ™
:, £
i
¥ X p [ - i a ?.'l I = el e = -
rr|r| cir
o 3] 5] LW 13
AR by v o L
Deviation from Isotropy in Liquid
Error (¢, §), f =900 MHz
-0 -0&8 0f 04 w92 0Op 02 04 o8 oA 10
Uncaralnty of Spherical |sotropy Assessment: £ 2.6% (ke2]
Cemsfcats Ho: EX3-3736_Jul14 Page 10 af 11
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EXEDVE- BRATIE Sty 26, Z14

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Other Probe Parametars

“Senaor Arangament Triangular |
Conmactar Angle {°) | T ET |
| Mechanical Surface Detechon Mode l ~ anabled |
Opical Surface Delecton Mode L-iis;utn'miJ
Prabe Overall Lenglh A5T rmm |
Probe Body Diamstar 10 mm
T Leanath & mm
Tip Dlameter 25 mm
Erobe Tip 1o Sensar X Casbeation Font [ ~ tmm |
| Probe Tip lo Sensor ¥ Calibration Pomt T mm
Prabe Tip to Sensor Z Callbration Paint i T rem
’m'ﬂiéamfem: Détanca from Surface | 14 mm |

Carlificabe Mo: EXE-3705_Jui4 Fage 115011
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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

END REPORT
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