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1. CERTIFICATE OF COMPLIANCE (SAR EVALUATION)

Product Name: | Tablet PC
Brand Name: | N/A
Model Name.: | UH682D

Series Model:

UH682,UH682A,UH682B,UH682C,UH682E,UH683,UH683A, UH683B, UH683C,
UH683D, UHB83E, UHxxxxx (x refers to 0-9, or any letter between A and Z)

Devices supporting
GPRS:

N/A

Description Test
Modes(worst
case):

N/A

Device Category:

PORTABLE DEVICES

Exposure Category:

GENERAL POPULATION/UNCONTROLLED EXPOSURE

Date of Test:

December 30, 2014

US HIGHTECH INC

Applicant: | 15658 TORREY BLUFF DR. #287, SAN DIEGO, CALIFORNIA 92130, USA
Shenzhen DSO MicroElectronics CO., LTD
Manufacturer: | Goldlonghua Plaza Commercial Bldg Rm 1502, No. 3 East Longuan Rd.,

Longhua District, Shenzhen, China

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 fwrﬁ e an - Hua
Jefffang Kevin.hua

RF Manager Test Engineer

Compliance Certification Services Inc. Compliance Certification Services Inc.
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2. EUT DESCRIPTION

Product Name: | Tablet PC
Brand Name: | N/A
Model Name.: | UH682D

Series Model:

UH682,UH682A,UH682B,UH682C,UH682E,UH683,UH683A, UH683B,
UH683C, UH683D, UH683E, UHxxxxx (x refers to 0-9, or any letter
between A and 2)

Model Discrepancy:

Only model name different

FCC ID: | 2ACRMUHG82D
Power reduction: | NO
DTM Description: | N/A

Device Category:

Production unit

Frequency Range:

WLAN 2.4GHz: 2412 ~ 2462 MHz
Bluetooth: 2402 ~ 2480 MHz

Transmit
Power(Average):

802.11b: 11.64 dBm
802.11g: 5.23 dBm
802.11n HT20: 5.17 dBm
802.11n HT40: 1.94 dBm
Bluetooth 3.0: -3.52 dBm

Max. Reported
SAR(1g):

Body:
802.11b: 0.681 W/kg

Modulation Technique:

802.11b: DSSS (CCK, DQPSK, DBPSK)
802.11g/n: OFDM (QPSK, BPSK, 16-QAM, 64-QAM)
Bluetooth 3.0: GFSK + 1m/4DQPSK+8DPSK

Accessories:

Battery(rating):
Capacitance:4800 mAh
Rated Voltage:3.8V

Antenna Specification:

WIFI/ Bluetooth: PIFA antenna

Operating Mode:

Maximum continuous output
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. 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 limitis 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.

. 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 D01v01r02 SAR Measurement Procedures for 802.11 a/b/g Transmitters
X] KDB 447498 D01v05r02 General RF Exposure Guidance

X] KDB 616217 D04v01r01 SAR for laptop and tablets

X KDB 648474 D04v01r02 Handset SAR

X] KDB 865664 D01v01r03 Measurement 100 MHz to 6 GHz

X] KDB 865664 D02v01r01 RF Exposure Reporting

. TEST CONFIGURATION

For WWAN SAR testing The device was controlled by using a base station emulator R&S CMU200.
Communication between the device and the emulator was established by air link. The distance
between the DUT and the antenna of the emulator is larger than 50 cm and the output power
radiated from the emulator antenna is at least 30 dB smaller than the output power of DUT. The
DUT was set from the emulator to radiate maximum output power during all tests.

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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r__f Report No: C141226S01-SF FCC ID: 2ACRMUH682D Date of Issue :January 5, 2015

. 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 and CENELEC EN 62209.

The following table gives the recipes for tissue simulating liquids.

Ingredients Fr?&iezr;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 4492 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

robof controlicr

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).

o 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.

o 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.
e DASYS5 software.

¢ 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.

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 pW/g to > 100 mW/g; Linearity: + 0.2 dB
(noise: typically < 1 yW/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
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Device Holder for SAM Twin Phantom

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).

|

1

System Validation Kits for SAM Twin Phantom

Frequency:
ReTune loss:

Dimensions:

Construction:

Power capability: > 100 W (f < 1GHz); > 40 W (f > 1GHz)

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

Symmetrical dipole with /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.

900,1800,2450,5800 MHz
> 20 dB at specified validation position

System Validation Kits for ELI4 phantom

Construction:

Frequency:
ReTune loss:

Dimensions:

Power capability: > 100 W (f < 1GHz); > 40 W (f > 1GHz)

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|

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

900, 1800, 2450, 5800 MHz
> 20 dB at specified validation position
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/. EVALUATION PROCEDURES

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:

Vi=U+U; dop,
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 anf +anf
P Hi:\l0| ’ 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.

N
£ 1000

with SAR = local specific absorption rate in m\W/g
Ewt = total field strength in V/m
c = conductivity in [mho/m] or [Siemens/m]
p = equivalent tissue density in g/cm?®
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.

SAR =E.-

2

p -_Eu O p -H.377
™ 3770

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

5= 8, + Sperpi ;]r'rml_ T
o A

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. | Ciqug) Uni'.[(dl.-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 ©
Hemispherical Isotropy 9.60 Rectangular | 3 0.7 3.88 o0
Boundary Effect 2.00 Rectangular | 3 1 1.15 0
Linearity 4.70 Rectangular | 3 1 2.71 %
System Detection Limit 1.00 Rectangular | 3 1 0.58 0
Readout Electronics 0.30 Normal 1 1 0.30 0
Response Time 0.80 Rectangular | 3 1 0.46 ©
Integration Time 2.60 Rectangular | 3 1 1.50 o0
RF Ambient Noise 3.00 Rectangular | 3 1 1.73 0
RF Ambient Reflections 3.00 Rectangular | 3 1 1.73 0
Probe Positioner 0.40 Rectangular | 3 1 0.23 0
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 29 145
Device Holder Uncertainty 3.6 Normal 1 1 3.6 5
Power drift 5 Rectangular | 3 1 2.89 %
Power Scaling 0 Rectangular | 3 1 0.00 B
Phantom and Tissue
Parameters
Phantom Uncertainty 6.1 Rectangular | 3 1 3.52 °°
SAR correction 1.9 Rectangular | 3 1 1.10 ©
Liquid Conductivity (target) 5 Rectangular | 3 0.64 1.85 o0
Liquid Conductivity (meas) 1.44 Rectangular | 3 0.78 0.65 0
Liquid Permittivity (target) 5 Rectangular | 3 0.6 1.73 0
Liquid Permittivity (meas) -1.88 Rectangular | 3 0.26 -0.28 o0
Temp. unc. - Conductivity 3.4 Rectangular | 3 0.78 1.53 0
Temp. unc. - Permittivity 0.4 Rectangular | 3 0.23 0.05 B
Combined Std. Uncertainty RSS 11.44 361
Expanded STD Uncertainty k=2 22.88%
Expanded STD Uncertainty k=2 1.79dB

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

Please refer to IEEE1528-2003 illustration below.

10.1 ANTHROPOMORPHIC HEAD PHANTOM

Figure 7-1a shows the front, back and side views of SAM. The point “M” is the reference point for
the center of mouth, “LE” is the left ear reference point (ERP), and “RE” is the right ERP. The ERPs
are 15 mm posterior to the entrance to ear canal (EEC) along the B-M line (Back-Mouth), as shown
in Figure 7-1b. The plane passing through the two ear reference points and M is defined as the
Reference Plane. The line N-F (Neck-Front) perpendicular to the reference plane and passing
through the RE (or LE) is called the Reference Pivoting Line (see Figure 7-1c). Line B-M is
perpendicular to the N-F line. Both N-F and B-M lines should be marked on the external phantom
shell to facilitate handset positioning. Posterior to the N-F line, the thickness of the phantom shell
with the shape of an ear is a flat surface 6 mm thick at the ERPs. Anterior to the N-F line, the ear is
truncated as illustrated in Figure 7-1b. The ear truncation is introduced to avoid the handset from
touching the ear lobe, which can cause unstable handset positioning at the cheek.

Figure 7-1a
Front, back and side view of SAM (model for the phantom shell)

LE
Figure 7-1b Figure 7-1c
Close up side view of phantom showing the ear region Side view of the phantom showing relevant markings and the 7

cross sectional plane locations

‘#ar reference polnt
EC - antrance 1o saar canal

Figure 7-1b Figure 7-1c
Close up side view of phantom showing the ear region Side view of the phantom showing relevant markings and the 7
cross sectional plane locations
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10.2 DEFINITION OF THE “CHEEK/TOUCH” POSITION
The “cheek” or “touch” position is defined as follows:

a. Ready the handset for talk operation, if necessary. For example, for handsets with a cover piece,
open the cover. (If the handset can also be used with the cover closed both configurations must
be tested.)

b. Define two imaginary lines on the handset: the vertical centerline and the horizontal line. The
vertical centerline passes through two points on the front side of the handset: the midpoint of
the width wt of the handset at the level of the acoustic output (point A on Figures 7-2a and 7-2b),
and the midpoint of the width wb of the bottom of the handset (point B). The horizontal line is
perpendicular to the vertical centerline and passes through the center of the acoustic output
(see Figure 7-2a). The two lines intersect at point A. Note that for many handsets, point A
coincides with the center of the acoustic output. However, the acoustic output may be located
elsewhere on the horizontal line. Also note that the vertical centerline is not necessarily parallel
to the front face of the handset (see Figure 7-2b), especially for clamshell handsets, handsets
with flip pieces, and other irregularly-shaped handsets.

c. Position the handset close to the surface of the phantom such that point A is on the (virtual)
extension of the line passing through points RE and LE on the phantom (see Figure 7-2c), such
that the plane defined by the vertical center line and the horizontal line of the handset is
approximately parallel to the sagittal plane of the phantom.

d. Translate the handset towards the phantom along the line passing through RE and LE until the
handset touches the pinna.

e. e) While maintaining the handset in this plane, rotate it around the LE-RE line until the vertical
centerline is in the plane normal to MB-NF including the line MB (called the reference plane).

f. Rotate the handset around the vertical centerline until the handset (horizontal line) is
symmetrical with respect to the line NF.

g. While maintaining the vertical centerline in the reference plane, keeping point A on the line
passing through RE and LE and maintaining the handset contact with the pinna, rotate the
handset about the line NF until any point on the handset is in contact with a phantom point
below the pinna (cheek). See Figure 7-2c. The physical angles of rotation should be noted.

Figure 7.2c
Phone “cheek” or “touch” position. The reference points for the right ear (RE), left ear (LE)
and mouth (M), which define the reference plane for handset positioning, are indicated.
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10.3 DEFINITION OF THE “TILTED” POSITION
The “tilted” position is defined as follows:
a. Repeat steps (a) — (g) of 7.2 to place the device in the “cheek position.”

b. While maintaining the orientation of the handset move the handset away from the pinna along
the line passing through RE and LE in order to enable a rotation of the handset by 15 degrees.

Rotate the handset around the horizontal line by 15 degrees.

d. While maintaining the orientation of the handset, move the handset towards the phantom on a
line passing through RE and LE until any part of the handset touches the ear. The tilted position
is obtained when the contact is on the pinna. If the contact is at any location other than the
pinna (e.g., the antenna with the back of the phantom head), the angle of the handset should be
reduced. In this case, the tilted position is obtained if any part of the handset is in contact with
the pinna as well as a second part of the handset is contact with the phantom (e.g., the antenna
with the back of the head).

Figure 7-3
Phone “tilted” position. The reference points for the right ear (RE), left ear (LE) and mouth
(M), which define the reference plane for handset positioning, are indicated.
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10.4 BODY WORN TEST

This EUT was tested in three different positions. They are front side,rear side, Edge 2 of tablet.In these
positions,the surface of EUT is touching with phantom 0 mm.

q [ L‘*IE'J.
. oy 5

- e

Fig llustration for Lap-touching Position
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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) & o (S/m) & 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, ¢ = conductivity and p = 1000 kg/m®)
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11.2 LIQUID MEASUREMENT RESULTS

The following table show the measuring results for simulating liquid:

Permitivity(e ) | 52.70 | 51.708 -1.88 t5
Body2450 215 2014-12-30
Conductivity(o) | 1.95 1.978 1.44 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

o 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 DASY5 system withan E-fileld probe EX3DV4 SN: 3798 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) and 10 mm (above 1 GHz) from dipole center to the simulating liquid
surface.

e The coarse grid with a grid spacing of 10mm was aligned with the dipole.
e Special 7x7x7 fine cube was chosen for cube integration (dx=5 mm, dy= 5 mm, dz= 5 mm).
e Distance between probe sensors and phantom surface was set to 2 mm.
e The dipole input power was 250mW+3%.
e The results are normalized to 1 W input power.
Depth of Liquid

2 2

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

SYSTEM PERFORMANCE CHECK RESULTS

Body2450 22 21.5 0.25 13.30 49.20 53.20 8.13 +10 [2014-12-30
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11.4 EUT TUNE-UP PROCEDURES AND TEST MODE

The following procedure had been used to prepare the EUT for the SAR test.
To setup the desire channel frequency and the maximum output power.
General Note:

Per KDB 447498 D01v05r02, the maximum output power channel is used for SAR testing and for further SAR test

reduction.
WLAN Conducted output power(dBm):

Mode Datarate | Channel | Frequence IS
power(dBm)
1 2412 MHZ 10.94
802.11 b 1 Mbps 6 2437 MHZ 11.25
11 2462 MHZ 11.64
1 2412 MHZ 4.50
802.11¢ 6 Mbps 6 2437 MHZ 4.81
11 2462 MHZ 5.23
1 2412 MHZ 4.08
802.11 n
20M MCS0 6 2437 MHZ 4.83
11 2462 MHZ 5.17
1.84
80211 n 3 2422 MHZ
40M MCS0 6 2442 MHZ 1.94
9 2452 MHZ 1.12

Bluetooth 3.0 Conducted output power(dBm):

Average power(dBm)
Channel | Frequency Date Rate
1Mbps 2Mbps 3Mbps
CHO00 2402MHz -4.26 -5.12 -5.36
CH39 2441 MHz -4.07 -4.76 -5.09
CH78 2480 MHz -3.52 -4.08 -4.51
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According to KDB447498 D01:The 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6
GHz at test separation distances < 50 mm are determined by:
[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance,
mm)] - [VfieHz)] < 3.0 for 1-g SAR and < 7.5 for 10-g extremity SAR, where
* f(cHz) is the RF channel transmit frequency in GHz
» Power and distance are rounded to the nearest mW and mm before calculationzs
*» The result is rounded to one decimal place for comparison
* 3.0 and 7.5 are referred to as the numeric thresholds in the step 2 below
- If the test separation distance (antenna-user) is < 5mm, 5mm is used for excluded SAR

calculation
Wireless Interface Bluetooth
Tune-up Maximum power (dBm) -3
Tune-up Maximum rated power (mW) 0.501
Antenna to user (mm) 5
Head Frequency(GHz) 2.480
SAR exclusion threshold 0.158
Antenna to user (mm) 5
Body Frequency(GHz) 2.480
SAR exclusion threshold 0.158

Per KDE 447498 D01 exclusion thresholds is 0.158 < 3, Bluetooth RF exposure evaluation is not
required.

The Tune-up Maximum Measureql Conduct
Mode Power(Customer Declared)(dBm) Range Maximum
Power(dBm)

IEEE 802.11b 11+/-1 10~12 11.64
IEEE 802.11g 5+/-1 4~6 5.23
IEEE 802.11n(20M) 5+/-1 4~6 5.17
IEEE 802.11n(40M) 1.5+/-1 0.5~2.5 1.94
Bluetooth 3.0(1 MHz) -4+/-1 -5~-3 -3.52
Bluetooth 3.0(2 MHz) -4 .5+/-1 -5.5~-3.5 -4.08
Bluetooth 3.0(3 MHz) -5+/-1 -6~-4 -4.51

So, they are in tune-up range and complied.
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11.5 SAR TEST CONFIGURATIONS

Body Exposure Conditions

Edge 1

143 mm

Rear View

112 mm

d
<

Edge 4

Wifi&BT Antenna

Camera
®

A 4

Edge 3

Device dimensions (H x W): 218 x 134 x10 mm

Antennas Wireless Interface
Wifi&BT Antenna WLAN 2.4GHz
Bluetooth
Test Mode
WLAN 2.4GHz

Data transmission mode(802.11b)
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11.6 BODY TEST EXCLUSION THRESHOLDS
The following SAR test exclusion Thresholds based on KDB 447498 D01 General RF Exposure Guidance v05r02) 4.3.1)

Wireless Interface WLAN
Exposure 802.11b
Position Maximum power 12
Maximum rated power(mW) 15.85
Antenna to user (mm) 5
Front SAR exclusion threshold 9.58
SAR testing required? Yes
Antenna to user (mm) 5
Rear SAR exclusion threshold 9.58
SAR testing required? Yes
Antenna to user (mm) 143
Edge1 SAR exclusion threshold 1026
SAR testing required? No
Antenna to user (mm) 5
Edge2 SAR exclusion threshold 9.58
SAR testing required? Yes
Antenna to user (mm) 42
Edge3 SAR exclusion threshold 80.50
SAR testing required? No
Antenna to user (mm) 112
Edge4 SAR exclusion threshold 716.00
SAR testing required? No

Note:
1. Maximum power is the source-based time-average power and represents the maximum RF output power among
production units
2. Per KDB 447498 D01v05r02, for larger devices, the test separation distance of adjacent edge configuration is
determined by the closest separation between the antenna and the user.
3. Per KDB 447498 D01v05r02, standalone SAR test exclusion threshold is applied; If the distance of the antenna to the
user is < 5mm, 5mm is used to determine SAR exclusion threshold
4. Per KDB 447498 D01v05r02, the 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation
distances < 50 mm are determined by:
[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] -[Vf(GHz)] < 3.0 for
1-g SAR and = 7.5 for 10-g extremity SAR
f(GHz) is the RF channel transmit frequency in GHz
Power and distance are rounded to the nearest MW and mm before calculation
The result is rounded to one decimal place for comparison
For < 50 mm distance, we just calculate mW of the exclusion threshold value (3.0) to do compare.
This formula is [3.0] / [Vf(GHz)] [(min. test separation distance, mm)] = exclusion threshold of mW.
5. Per KDB 447498 D01v05r02, at 100 MHz to 6 GHz and for test separation distances > 50 mm, the SAR test exclusion
threshold is determined according to the following
a) [Threshold at 50 mm in step 1) + (test separation distance - 50 mm)-( f{(MHz)/150)] mW, at 100 MHz to 1500 MHz
b) [Threshold at 50 mm in step 1) + (test separation distance - 50 mm)-10] mW at > 1500 MHz and < 6 GHz
6. When the minimum test separation distance is < 5 mm, a distance of 5 mm according to 5) in section
4.1 is applied to determine SAR test exclusion.
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11.7 EUT SETUP PHOTOS
Body SAR Test Configuration

Front in body position Rear in body position

EUT Setup Configuration 1 EUT Setup Configuration 2

Edge 2 in body position

".L

EUT Setup Configuration 3
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11.8 SAR MEASUREMENT RESULTS
SAR Results for Body Test Records

: max | Tune : Power Scaled
Band Mode PoTseifiton (I?T:‘:';) Ch. (i/rlEqZ) Power LEJnEn)it SF(:ZIEQ? Drift | SAR1g | sAR1g
(@Bm) | am) @) | (MW/) | mwig)
WLAN 2.4G 802.11b Front 0 11 2462 11.64 12 1.086 0.09 0.286 0.311
WLAN 2.4G 802.11b Rear 11 2462 11.64 12 1.086 -0.02 0.627 0.681
WLAN 2.4G 802.11b Edge 2 11 2462 11.64 12 1.086 -0.12 0.220 0.239
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11.9 REPEATED SAR MEASUREMENT

Original 1st Original 2nd
Test Dist. Measured | Repeated . Measured | Repeated .
Band | Mode | oo qition | mm) | ™ | sar1ig | sarig | RO | "sarig | sarig | Ratio
(mWIQ) (mWIQ) (mWIQ) (mWIQ)
Note:
1. Per KDB 865664 D01v01,for each frequence 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. EUT PHOTO
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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| CZCO48171H N/A N/A
Signal Generator Agilent 837328 US37101915 | 05/30/2014 | 05/29/2015
S-Parameter Network | 5 ot E5071B MY42301382  |03/17/2014|03/16/2015
Analyzer
Power Meter Agilent E4416A GB41292714 | 03/18/2014 | 03/17/2015
Peak & Average sensor|  Agilent E9327A us40441788  |03/18/201403/17/2015
E-field PROBE SPEAG EX3DV4 3798 07/28/2014 | 07/27/2015
DAE SPEAG DEA4 1245 07/22/2014 | 07/23/2015
DIPOLE 2450MHZ
VTN SPEAG D2450V2 817 07/31/2013 | 07/29/2015
DUMMY PROBE SPEAG DP_2 SPDP2001AA N/A N/A
SAM PHANTOM
EL1 v0) SPEAG | QDOVA001BB 1102 N/A N/A
Twin SAM Phantom SPEAG | QD000P40CD 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
LIQUID CQ'I-T'BRAT'ON 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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16. ATTACHMENTS

Exhibit Content

System Performance Check Plots

Dipole calibration report D2450V2 SN: 817

Probe calibration report EX3DV4 SN3798

DAE calibration report DEA4 SDO00D04BM SN:1245

AaA | W[IN|-

SAR Test Plots
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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: 12/30/2014
SystemPerformanceCheck-Body D2450
DUT: Dipole 2450 MHz D2450V2; 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; o = 1.978 S/m; ¢, = 51.708; 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:
e 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: ELI v4.0; Type: QDOVAQ001BB; Serial: TP:1102
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) = 16.8 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 = 100.2 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 28.0 W/kg

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6.1 W/kg

Maximum value of SAR (measured) = 18.0 W/kg

dB

— -4.50

i

-13.51

-18.M

-22.51

0dB =18.0 W/kg = 12.56 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 & Parner

Enginesring AG
Zeughausstrasse 43, 8004 Zurich, Swizerland

Schweirerischer Kalibrierdienst
Service suisse dé#talonnage
Servizgio svizzero di taratura
Swiss Caliration Service

Accredied by e Swiss Acoreditaton Sereosg (545
The Swiss Atcreditation Service is one of the signatories to the EA
fMuttilateral Agreement for the resognition of calibration certificates

CCS-CN (Auden)
|CALIBRATION CERTIFICATE

hocreditation Mo SCS 108

Client

Certificats o: D2450V2-B17_Jull3

| Objest

| D2450%2 - SN: 817

CIA CAL-05NS
Caalibration procedure for dipole validation kits above 700 MHz

Calioration propedurais]

| Caligration date; July 31, 2013

| This calbiration cortficate documants tha tracaabilty 1o naSions! standeeds, which realize (e physical wils of measurements (S0,
| The measurements and the uncestainties with confldence pratabiliy are ghvan on The folowing pages and ame part of tha certficate.

| &8 calbrations have been conduclod in 1Fa clossd Rbeaatary faclity: anvironment tamperaturs (82 o 370 and Fimidity < 0%

Calibrason Equipmant w=ed (MATE erilical bor calibrafion)

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

Fawnr senscs HE 34818 US3TZHETES 01 -Moe-12 (Mo 217-01640) Oct-13

Flederencs 20 dB Atenuator Gl BO5E (20H) 04-Apr13 (Mo, 2170 736) Apr-14

Typa-N migmatch combination SN BOAT 0 DE2ET Od-fApr-13 [N 21 7= 738} A4

fieterence Probe ESI0NG SN 3205 2B-Diac-12 (Mo ES3-4208 Decl#) Dac=13

o Sh: B BE-Apr-13 M. DAES-G01_Apri3) Apiri 4

Seeondary Standards g Chack Date (in housa) Scheduled Check
Powes sansor HF 84810 MY4108Z317 TE-Oet-02 (in house chack Oet-11) In hause chack; Oo-13
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

Mames Functom Signakura
Calioraied by: israe Elblanug Lahoratany Technician ('] |
Niau_ Q{'g @;Lq_ﬂ-’ '
* " e S
Anproved by Kata Pokoic Tachrical Mansgor .i"-;;.":f‘,'-;;:-f'f?:-l?

IsmuRd: July 21, 3013
This cabbration corificate shall not e reproduce:d excapt in full wilhout wiltten epproval of the laboratony,

Certificate ho: D245002-817_Jul13 Page 1 of B
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Calibration Laboratory of

Schwalzarlachar Kalibrierdienst

: s

Schmid & Partner g Service suisse diétalonnags
Enginearing AG Servizio svizzera di tarature

Zoughaussirssss 43, BU04 Zurich, Switzerand S Swiss Calibration Service

Aceradited by the Swiss Accredlation Sanice [SAS) Accreditation Me.: SCS 108
The Swiss Acoroditstion Service 4 ane of e signatories to the EA
Bultikaberal Agreement for the recagnition of callbration cerlificalas

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NOBM x,v.2
M/A naot 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 Rate (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 Enginearing & Technology (FCC OET),
“Evaluating Compliance with FOC Guidelines for Human Exposure to Radiofrequency
Electromagnatic Fields; Additional Information for Evaluating Compliance of Mabile and
Fortable Davicas 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 available from the Validation Report at the end
of the cerificate. All figures stated in the ceriificate are valid at the frequency indicated.,

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

® Feed Point Impedatice and Retum 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 Dafay: One=way delay etween the SMA connector and the antenna fead point,
Mo uncertainty required.
SAA measured: SAR measured at the stated antenna input power,
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connectar.

« SAR for nominal TSL parameters. The measured TSL parameters are used to calculate the
nominal SAR result.

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

Cartificats Mo: D245002-817_Jul13 Page & of B
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Measurement Conditions
DASY systern corfiguration, a8 far as not given on page 1
DASY Version | DASYE VE2ET
Extrapolation Advanced Extrapalation
Phantom | Medular Flat Phantom
Distance Dipole Center - TSL | 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Freguency 2450 MHz = 1 MHz
Head TSL parameters
The Icliowing paramaters and calculations were applisd,
Tomperature Parmittlvity Conductivity
Nominal Head TSL parameters 2200 gz 1.80 mhodm
Measured I'Iaa.d 'I_'EL parameters (220 +0.2)°C ATELB% 181 mho'm= &5
Head TSL temperature change during test <05°C =
SAR result with Head TSL
SAF averaged over 1 cm® (1 g) of Head TSL Coandition
AR measurad 2580 mW inpa power 13.3 Wikg
EH tor nomenal Head TSL parameions marmalized to 1W 52,6 Wikg = 17.0 % (k=2)
SAR averaged aver 10 em® (10 o) of Head TSL condition
E0R messurad 250 mW input powar 618 Wikg
SAR for nominal Head TSL paramatens normalized to 1W 24.5 Wikg = 16.5 % (k=2)
Body TSL parameters
[ tallcwing pararmetars and calculations were spplisd. =
Temperatura Permitthity Conductivity
Mominal Body TSL parameters 2200 a7 1.95 mha'm
| Maasured Bady TSL parameters [22.0+0.2)C B5=85% 201 miho/m + 8%
EBody TSL temperature change during test <15
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAH measurad 250 mW arput povwar 12,8 Wiky
SAR for norminal Body TSL paramaters normalized to 19 49.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL | canedtion
‘SAR measured 250 W Input power 5.B87 Wy

SAR for nominal Body TSL parametars |

mormalized to 1W

23.1 Wikg = 16.5 % (k=2)

Cerlficats Mo: D245002-B17 _Jul13
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Appendix

Antenna Parameters with Head TSL

Impedance, ransemed o feed point S350+ 290

Return Loss =271 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed paoint 48,7 2 +4.5 [0

Retum Loss =270 dB

General Antenna Parameters and Design

| chectrical Delay (one dinaclion) 1.158 ns

Aftar long termn use with 1000 radiated powar, anly & slight warming of the dipola near the feedpoint can be measuned.

Tha dipols is made of standard samirigid coaxial cable. The center conductor of the faeding line ks directly connectsd 10 the
sacond arm of the dipole. The antenna is thersfore shart-circuited for DC-signals. On some of the dipolas, small end caps
are added to the dipale arms m order bo improvs matching when loaded according to the position as explained in the
‘Measurement Condilians' paragraph, The SAR data are not affected by this changs. The overall dipole length i still
according fo the Standard.

o excessive force must be applied 1o the dipole ams, because they might bend or the soldered conneclions near the
fesdpaint may be damagsd.

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

Cartilicate No: D2450W2-817_Jul13 Page 4 ol 8
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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 - SN: 817

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

Medivm parameters used: f = 2450 MHz; ¢ = 181 5/m; & = 37.8; p = 1000 kg/m’
Phamtom section: Flat Section

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

DASY 52 Configuration:
o  Probe: ES3DV3 - SN3205; ConvE(4.52, 4,52, 452} Calibrated: 28.12.2012;
o Sensor-Surface: 3mm (Mechanical Sorface Detection)
# Elecironics: DAE4 5n601; Calibrated; 25.04.2013
« Phantom: Flat Phantom 5.0 {front); Type: QDO0OPS0AA; Seral: 1001
+ DASYS252BT(1137), SEMCAD X 14.6.10(7164)

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

Reference Value = 99,781 Vim; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 27.7 Wike

SAR( g = 13.3 Wikg; SAR(I0 g) = 6.18 W/kg

Maximuem value of SAR (measured) = 16.8 Wikg

5
~4LED
|

38D

-14.40

10,24

2404

048 = 168 Wike = 12.25 dBW/kg
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Impedance Measurement Plot for Head TSL

3 oJdul 2043 d@r3dr 35
CHIl 511 1 U FS 15 53,542 o _'.f'!"-l:-ﬁ-..‘: 188,46 pH 2 AR B MHT
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CHZ Bid  Lo8 B 4B/ REF -33 B . 1i-27,448 4B 7 458.08F pFE HHz
s —_] e

e e =

1 s o 1

- I
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g i | Lol
ig :
N
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HEd r ¥
ETRET 2 2H8.008 008 M= ET0F 2 S5A.000 @B ALz
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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: 817

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

Medium parameters used: f = 2450 MHz; o = 2.01 S8/my; g = 50.5; p = 1000 kg/m”
FPhantom section: Flat Saction

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

DASYS2 Configuration:
= Probe: ES3DV3 - SN3205; ConvFi4.42, 442, 4.42); Calibrated: 28.12.2012;
= Sensor-Surface! 3mm (Mechanical Surfece Detection)

e Electronics: DAES Sn601: Calibrated: 2504 2013

« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPI0AA; Serial: 1002
« DASY5252.8.7(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=5mm, dy=5Smm, dz=5mm

Reference Value = 94,131 ¥VWim; Power Dnft = 0L06 dB

Peak SAR (extrapolated) = 26.3 Wikg

SAR(1 g) = 126 Wike: SAR(10 g) = 5.87 Wkg

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

d

4B

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
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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 |Ir;1npaegc;2?1rc):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 0.91

D2450V2 Serial No.817
2450 Body
Date of Return-Loss Delta Impiizlnce Delta I:?paegégi% 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
Log Mag 10.00dB/ Ref -11.3204B [FL1 Del]

2.450000000 GHz -

Phase

Group Delay

1.300

Srnith

Palar

Lin Mag

H SWR

Real

Irnaginary

—

—-

Start 2,26 GHz IFB 70 kHz Stop 265 GHz el

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

2.450000000 GH=z &

Durnp

Screen Image. ..
—

ESO914 Setup

Misc Setup

Backlight
o]

Firrmmare
Revisian

Service Menu

Exit:

i Return

—

1 Stat 2,25 GHz IFB 70 kHz Stop 266 GHz [ehd !
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2450 MHz-Body
1 Active ChiTrace 2 Response 3 Stimulus 4 Mkrfanalysis S Instr State

Phase

10,00
Group Delay

Srnith

=10.00

Polar

Lin Mag

H SWR
-40.00

Real

Irnaginary

—

—-

Stam 2,28 GHz IFEW 70 kHz Stop 2,65 GHz [ !
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A2%5

IMPORTANT NOTICE

USAGE OF THE DAE 4

Thé DAE unil & a dalicate, high precision instrument and requirss caraful treaimant by the user, Thare are no
serviceala pars inslde the DAE. Specisl allention shall be given b the Tollowing poants:

Battery Exchange: The ballery cover of the DAE4 und is closad using 8 scraw, ower tightening the screnw mey
cEuse the threads ingide the DAE 1o wesr o,

Shipping of the DAE Belore shipping the DAE to SPEAG for calibrabion, ramove the batierles and pack the
_DAE in an antisialic bag. This anlistabic bag shall than be packed into a larger box or contalner which protects the
DAE from impacts during transporiaticn. The package sha® ba marked o indicate that a fragile Instrument s
inside,

E-Stop Fallures Touch deteclion may ke malfunclioning due o broken magnets in tha E-stop. Rowgh kandling
of the E<lop may |ead to damaga of thase magnets. Touch and collision errors are often caused by dusl and difl
acturnulated in fhe Estop. To prevent Estop fasfura, fhe customer ahef always mount the prebe o the DRE
carsfulty and kesp the DAE wnit in a non-dusty anvironmant i not used for measuramants

Repair: Minor repairs are performed al no extra cost derng the annual calibration. Howavar, SFEAG resenes
the right to chame for any repair especially 1 rough unprofessional handling caused the dafect.

DASY Configuration Files: Since the exact valms of the DAE input resistances, as measwad during the
calibration procedure of & DAE unil, are not used by the DASY software, a nomina! value of 200 MOm is givan
in b comasponding configuration file

Important Note:

Warranty and calibration is void if the DAE unit is disagszembled partly or fully by the
Customer.

¥

Important Note:

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: |
Te provent 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. 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 whan
disconnecting the probea from the DAE,

Schmid & Parner Engineering

TH_BRIL0315A0 DAE4 dac 11.12.2008
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Calibration Laboratory of
Schmid & Pariner
Engineering AG

Zeiughaussirosor 43, 8004 Furlch, Switzesland

5 Bebrweinsrischer Kalibrerdionst

c Service suless d'étalonnage
Servizio svizzero di taratera

5 Swins Calibration Service

Acradiled by the Swess Acomditotion Serdoa [SA5) Aocroditation Mo.: SCS 108
Thé Swiss Acoreditation Sorvice Is ane of tha algnatorise io e EA

Muliikataral Agreement for the recognition of calibration ceetificates

Climnt CCS-CN (Auden) Cortificata Ho: DAE4-1245 Jul14
|EALIEHALT|DH CERTIFICATE I
Object DAEZ - 5D 000 D04 BM - SN 1245
Calbration procsdureds] A CAL-08.vag

Calbration procedure for the data acquisition alectronics (DAE)

Calbratian das July 22 2014

This eafibration cadlilicate documents B Iraceaks fy to natonal standarms, which reallzs the physical unhs of messiraments (S
he maasuremsamnis and Ma uncamaniies wilh conlidence prababiily am given on the Solowing pagas and ara part of the cerficale

Al calbralions have been conductsd in the closed lebomtony fac bty enviroomant lempembars (22 @ 3190 and homédily < T0%,

Calteation Equipman uaad (METE critical far calBration)

| Primary Stantands 1§ Cal Daite {Carttticasa Mo Schechied Cafbration
Kty Milimshesr Typsa 2H1 SN E102TE O -Chel- 13 (a1 2578 Ccl-14
Sacondary Stardards 0@ __ Chwck Dabe {in housel Echeduied Chack
| Auitg DAE Calibratian et g SE LWE 053 Ak 1000 O7-Jam-14 (i houssa chack) In hodse check Jan-15
Cafalor Box V2.1 SE LUME 006 AA 1002 DT-Jam-14 (i hausa chack) n house clisch Jan-15
Mama Funcson Signaturs
Calirabed by PiMaporas Tachniclan

Approved by Fin Bomhalf Daguty Technics Mansgar : ,3:’;/
K w;‘/é-ss-r"

Rpgusad: July 33, 2014

This calivration cerficale shall nol be reprodused axocsed in bl willeut witlan appeoval of fhe Inbambary

Cerflcate Mo DAES-1245_Jultd Page 1 of&
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Calibration Laboratory of LA &
; ey chewetrerischer ballbrierdicnst

Schmid & Partner Saa= g Service sulssa d'étalonnags

Engineearing AG - = Bervizie svizzeana di laralsre
Teuphaussinesss 43, B004 Turich, Switzerland ?ﬁﬁ? 5  Swiss Callbration Sarviea

Peal il

Acoredied by tha Swiss Accrediation Sanica (S48 Accracitation No: SCS 108

The Bwiss Accrediintion Service b one of the signatores o the EA
Blultiiaberal Agreement for the recognitics of calibration cartificates

Glossary

DAE data acquisiion electranics

Connector angle  information usad in DASY systam 1o align probe sensaor X 1o the robaot
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
comesponds 1o the full scale range of the volimeter in the respective range.

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

= The following parameters as documeantad in the Appendix contain technical information as a
result from the performance test and reguire no unceriainty.

« [ Voitage Measurement Linearity: Verification of the Linearity at +10% and -10% of
fhe nominal calibration valtage. Influence of offset valtage is includad in this
measurameant,

= Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurament.

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

s AD Converter Values with inputs shorfed: Values on the interal AD converter
carresponding to zero input voltage

-
o [npuf Offset Measuremeant, Quiput vollage and slalislical results ovar a large number of
zero voltage measurements.

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

¢ [nput resistance: Typical velue for information: DAE input resistance al the connector,
during internal aute-zeraing and during measuremeant,

e Low Battery Alarm Voltage: Typical value for infermation. Below this valtaga, a battary
alarm signal is generated.

o Power consumplion: Typical value for information. Supply currents in various operating
modas.

Cartificate Mo DAEA-1245 Jul14 Page 2 of §
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DC Voltage Measurement
AMD - Comverter Resclution narminal

High: Famga: 1LSE = By, full ramga = =000, .+300 my
Lo Rismpa: 1LSE = Binh , full anga = -1, H3mMY
DASY messureamean! paramabers: Aulo Zaro Time: 3 seo; Maasurng time: 3 sec
Calibration Factors X ¥ s
High Range 406,988 + 0002% (k=2) | 404710+ 0.02% (k=2) | 405848 + 0.02% (k=2)
Low Range 4.00335 £ 1.50% (k=2) | 3.08492 = 1.50% (k=2] | 402547 + 1.50% (k=2)
Connector Angle
Connector Angle 1o be used in DASY system A5"E1"
4
Cerilicata Ma; DAE4-1245_Jul14 Paga 3of 5
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Appendix (Additional assessments outside the scope of SCS108)
1. DC Voltage Linearity

High Ranga Reading (pV]) Differance (V) Error [%)
| Channel X + Input 1893996,75 -0L.2T -0.00
Channe| X + Inpuit 20001.39 115 .01
Channal X = Input -20000.78 0.74 0,00
Channel Y + Inpuit 1865948.13 1.27 IZI,IZIIZ-IL-
Channel Y & Input 20000.37 DAz 0.00
Channal Y = Input 20002 24 0,66 0.00
Channal Z + Inpart 195558 24 1.21 0.00
ChannelZ  «lnput_ 2000038 | 0.20 0.00
Channel Z - Input -20001.75 -0.03 0.00 |
Low Range Reasding {(pV) Difference (V) Error (%)
Channel X + Inpaut 200033 -0.09 -0.00
rChannel X + Input 200,50 Qdiy LR
(Channel X -Input 188,83 048 023
| Channal ¥ + Input 2000,00 <026 -0.m
|Channel ¥+ Input I 081 045
I Channel ¥ = Ingpit -200.048 -0.81 D41
Channal Z + Input 2001 .30 140 o7
ChannelZ  + Input 200,05 031 015
Chennal £ = Input -P00ED 1.3 0,66
2. Common mode sensitivity
DASY measuwrement parametars: Auts Zaro Tima: 3 sec: Maasuring time: 3 sac
Commoan mode High Rangs Levwr Fange |
Ingut Voltage (mV) Averags Resding (uV) Average Reading (uV) |
Channel X 200 -7.83 -8.532
- 210 1068 0,44
Channal Y 200 2.7 am i
- 200 37T 3.83
Channel £ 200 -5.80 -5.86
| - 200 478 474
3. Channel separation
DASY maaswarment parmmeters: Auto Zero Time: 3 sec Measuring ftirme: 3 sec :
Input Voltage (m¥] | Channel X (uV] | Channel ¥ (u¥) | Channsl Z (V)
T = s L e e R e —
Channa| ¥ 200 2.53 4,34 1
Channel Z 200 2.58 B84 |
Cortificate Mao: DAE4-1245_Jull4 Faga4 ol 5
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4, AD-Converter Yalues with inputs shorted

DASY measurement parametess; Auto £aro Tene: 3 seo; Measuring lima. 3 sed

High Range (LSB) Lew Range (LSB)
Channel X 13Era 16740
| Channel ¥ 15455 16504
IEP["EII 158349 1E860

5. Input Offset Measurement
DASY measunarmend parsmelers: Aulo Zaro Tims: 3 sec; MEEI!J.IHHQ Eme: 3 sac

Input 10K
Average (V) | min Offsst (i) | max. Otsetguvy | 5 [ELL",:','J'I"““"
Channe| X 1.16 -0.50 2.54 0.45
Channel ¥ =081 225 .40 048
Channal Z -0.549 -1.82 0.83 0.5
6. Input Offzet Current
Mominal input clreultry offsst cumant on all channals: =25FA
7. Input Resistance (Typical values for indormation)
Zeroing (kOhm) Measuring (MOhm)
Chanmal X 200 : 200
Channel ¥ 200 200
Channel Z | 200 200
B. Low Battery Alarm Voltage {Typical velues for inlormation)
Typical values Alarm Level (VDIC)
Bupply |+ Vec) +7a
| Bupply {- Vo) 7.5
9. Power Consumplion (Typoal values for inlormatian)
Tvpical values Bwilched off (mA) | Stand by (mA) Transmitiing {mi}
Supply (+ Veg) +0.01 i ! +14
Supply - Ves) -0.01 -B e

Cariiicaie Mo: DAE4H-1245_Jui14 Page B of &
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Engineering AG
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Aczredited by e Swits Acsedialion Service [RAS)

Sctrereizerischer Kalibrierdisnal
Servlcn wilane d'ilalannage
Servizio svizzero di tarstura
Svaisa Calibinlice Barviita

Accreditation No.: SCS 108

Tho Swiss Accreditalion Service s one of the sigrestonies ba e EA

Mustilainral Ag

CCS-CH (Auden)

ni for tha

Cliaint

itlon of calibration cortificates

Carlificss do; EX3-3T98 Jul14

|CALIBRATION CERTIFICATE

Cihpgect

EX3DV - Sh:3T08

Cafiteral o procadunals)

QA CAL-O1.vY, 08 CAL-14.w4, QA CAL-23 w5, 08 CAL-25 vE

Calibration procedurs for dosimedric E-fald probes

Calbration date July 28, 2014

Calfsration Equipment usssd (MATE criical for coliteaion)

This cabbration cadilicala documants (ha Faosabiity o naticnal standards, which realps e physical units of messurements (531)
Tha measummans. and the uncerantes with confidence protebiity see ghvers on The kllwing pages and am par of S cerlicals

&0 calhrations hawe boen conduced in the dossd inborrory Ssciity: erfonment emparaluns (22 £ 31°C and humediby < T0%

Prieary Slanviards, i | Cal Dt (Covifiaie N | [ Sctwduled calieemion
Porsser maler E44158 CEAT2NETY 1 09-Api-14 [Ma. 2170159 1) Ap-1E
P soraor E421284 MY4148000F | Ca-Ape-14 (Mo, 217-01971) | Apr-18
Roforence 3 o Afleusbor | SH: 5064 (o) C-Api-14 (Mo, 217-01915) Bpr-15
| Aefenence 20 o8 Atienustor SH: SEITT (20} AR (He, 21701913 Apr-15
| Reference 30 o8 Attenustor | SH: 55135 (30b) 3-Apr-14 {No. 247-01920) Apets =
| Risfersnce Probs ESI0VE | she ania 30-Dec-13 (Mo EG3-3013 Dactd) | Docid
| DAEA PRIELTT 13.08c-13 (Mo, DAES-GE0_Dacidl | Dec-1d
Secandary Slandards D - | Chch D i honsss) Bchaduied Chack
RF ganeminr HP BEEE0 UEESAALOTR | a-Rug-BR in Pouss check Aoc-13) In house dhecic Apr1B
MNetwtick Aralyzar HP 87 51E USIFIB06R5 | 9A-Ont-0 (in howse check Ocf-13) In hocme ohacic Ocl=14 i
N  Mamn ] T Furdier | Sgnatrn. .
Caliormiad by Claicht Laubisr Labaraiory Techrioan ;".‘ 1 K
d
| Approrsnd by Waifa Fokovk: Tachnical Manager

Thi cabialion cenificus shal not ba reprodoced esoant in full withoul wriften approvsl lrf_lhu -vlhmilm:.'

Cestificate Mo: EX3-37T90_Julid

Paga 1af 11
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Calibration Laboratory of AT, Sectwaizsiacher Kasbriardisnit

Schmid & Pariner SoS=n g Barvice sulsse d'dalonaag
Enginearing AG g g  Servisio svizsers & tarsturs

Zoughausstrasss 43, 3004 Zurich, Switzerland g.;_\,ﬁ;__ﬁ Ewiss Calibratice Sorvice

Accredited by the Swiss Accracitalion Jerdce [SA5) Accradilmlion Ne.: SCS 108

Thea Bwlas Accroditailon Eorvics ks one of the signatonies to the EA

Mulsilxieral Agreamsnt for the recogrition of calibrstion cartificates

Glossary:

TSL I=sue Simulating Bquid

MNORMx,y.z sensilivity m free space

CionwF semaitivity i TSL F HORMey.z

DCF diode compression paint

oF creat factor {1/duty_cycle) of the RF signal

A B CD modulation depandant Enearization parameters

Polarization o o rotakion argund probie axis

Palarization & % rotalion arowend an axis that |8 in the plane normal to probe axis (at measurement center),

iLe.. % =0 s normal o probe axle
Connector Angla informaticn used in DASY systam to align probe sensor X to the robat coordinate System

Callbration Iz Performed According to the Following Standards:

i) |EEE Sid 1528-2013, “|EEE Recammended Practice for Determining the Peak Spatial-Averaged Specific
Abscrption Rate (SAR) in the Human Head from Wirslees Communications Devices: Measuramend
Technigques®, June 2013

by IEG 633091, *Procedurs lo measure the Specills Absarplion Rate (SAR) for hand-held devices ssed in closa
proximity t0 the ear (frequency rnge of 300 MHz 1o 3 GHz)", February 2005

Mathods Applied and Interpretation of Parameters:
= NORMy 2 Assessad for E-field polarizeton & =0 (f < 900 MHz in TEM-cel; = 1800 MHz: R22 waveguide)

MORMy.z are only intermediate values, |e., the uncertainbies of NORM:, v,z does not affect the E™-field
uncart@inty irgkie TSL (See below Cami®).

& NORMx p.z = NORMEyx * frequiensy_responss (See Frequensy Response Charl). This lineanzetion =
implemenied in DASY4$ software versions |ater than 4,2, The uncertainly of the frequancy responae s mcludad
in the stated uncerainty of ConvF,

s OCPx .z DCF are numerical Bnearlzaton peramsters assassed based on the data of pover sweep with CW
sipnal (no uncarainty raquired). DCP does not dapend on frequency nor madia

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

o Awyr Beypz Gz Degpz VRExp o A B G, 3 aré numancal linsanzalion paramelers aesgsead based on
thiz data of power sweeap lor specilic modulation signal. The perameters do nod depend on freguancy nor
madia, VR s Be maximum calbration range expressed in RWMS vollage acroes the dicds.

s ConvF and Boundary ERfect Paramsders: Assessed in flad phantom using E-field {or Temperature Transfer
Standard for f < 800 MHz] and inside waveguide using analylical fiek disinbubions based on poweer
measuramems for f = A00 ketz, Tha zume sEups 3re wsed for sesessmant of e perEneizs gppled o
boundary compensation {alpha, depth) of which lypical uncerainty valuea ara given. These parameters are
us=d in DASY4 software to improve probe accuracy close 1o the boundary, The aensltivity In TSL corresponds
1o NORMx .z * ConvF wharaby the uncertainty cormesponds 1o that given for ConwF. A frequency depsndent
CownvF la usad In DASY version 4.4 and higher which allows exdanding the vaidity from = 50 MHz to & 100
MHz

»  Ephercsl sobopy (30 dewistion from isodroeyd; in a feld of low gradients realized wsing a flal phantom
axposed by a pateh antenna.

s Seisor Offsed The sensor offaat comesponds o the offset of virtual measuremant center [rom the grobe lip
(on probe axiz). Mo lsrance required.

o Cormiecior Angle: The angle is sasessed using the Information gainad by determining the NDRMWs [no
uncartainky required),

Cartfcatn Mo EX3-3788_Julid Pana 2 of 11
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Calibrated: July 28, 2014

Calibrated for DASY/EASY Systems

(Piote: mon-compalibie wikh DASYZ syaieml)
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EXIDNVE- BRATIE July BB, 3014

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

Basic Calibration Parameters

Sensor & Sensor ¥ Sensor £ Une (k=32]
[ Norm (uivimyT 054 0.51 053 F01 %
[P imv™ 876 R | 962
Modulation Calibration Parameters . i
uin [ Communication System Mama [ A e G o VR e
| | o Jjamvuw| | 4B | m¥ | (el
0 | O ) X oo a0 10 000 | 1457 | 27%
Y| op .0 1.0 1420 |
Z| 00 ] .6 1327 |

The reported uncartainty of maasurement 15 stated as the standard uncertainty of measurameant
multlptied by the coverage factar k=2, which for 8 normal distribulion corresponds o @ coverage
prabability of approximately 95%.

* T LR tainties of Nomm®, Y 2 da nat afeot tha B2 field uncartaingy insde TSL (ses Pages 5 and 6]

E mumerical lnearzation parameter urcetanty not regquaed.

E Uncertainty is dmiemined using tha max. deviston from inser reapass sgelving mcangules diatibetion and is mpressed for the squane of the
fakd valsa

Certificaie Mo EX3-3T90_Jul1d Pags daof 11
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EXIDNd— SN:3TEE Juty a6, 2014

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

Callbration Parameter Determined in Head Tissue Simulating H-'!ntﬂa

Relative | Conductivity | Depth® | Uncl |
fiMHz)" | Permitiivity" {Simj’" ComvF X | CM'F"_!ﬂ“F Z |Aipha® | {mm) :_1h_*?_r4{
a3s 41.5 0.80 8.30 I 30 8,30 028 | 1.12 £12.0 %

800 415 _oaT 9.13 p13 | 913 | o058 | 068 | £120%
1810 400 140 | 782 7.82 | 7182 _! 041 | 081 | 2120% |
1900 | 400 | 140 | 776 776 | 775 | o040 | 083 | +120% ':
2450 992 | 180 L | 704 033 [ 082 | +£120%
5200 | 360 age | a8l | 481 | a@ | os0 | 180 | £131% \
5300 /Y | 478 460 { 460 | 460 | 040 | 180 | £131 ';f.:._l
5600 | 356 4.96 4.67 | 467 467 | 040 | 180 [ +131% |
se00 | 355 | 807 | 456 | 4se | 456 | oap | 1m0 | +130% |
5500 | 3s3 | sor | ass | 455 | ass | 040 | 180 | s131% |

© Frequency validily ks 300 MHZ of + 100 MHz only appies for DASY wd 4 and higher |see Fage 2), sisa i is resbicled fo+ 50 WHZ Tha
rertainty is the RSS of the Comd uncertaingy al calbration fequecey and the uncartainty for the indicaled frequancy band. Fiaquenty wali iy
Ecdiaw 300 MHE I & 10, 28, 40 50 and 70 BHE fer ConyF assessments o 30, B4, 128, 150 and 220 MHz respectvey. Above § GHz Sequancy
walkity can be exianded b £ 110 MHz

F B frecpasnois Delme 3 Sz, the valding of s parsmetans (& and &) can be redaed fo 4 109 T ol comparsaion fomula = apphed 13
miasured SAE valuss, & fegquencias abers 3 GHz, the valdiy of tsswe paadqutice {cand o| B resticled 1o 4 53, The untartainty & the REE of
iha ConvF uncaraingy for indcaed banged lBaus Perfameiars. E

S pIpha/Dept are cebemrened dunng caibieken, SPEAD warmans that ihe remaining devisfcn dua io the boundary effect after compangation &
Absecips oss Han + 1% for frequencies below 5 GHE and bakw = 2% for fraguencies. between 3-5 GHz #1 any distancs lamger than ka¥ (he probe tp
ilamaar from he boundary.

Certificata Mo: EXZ-3TRE_Juild Page & of 11
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EX30V4- BNATES July 28, 2014

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

Calibration Parameter Determined in Body Tlss_.un S__I_ljl_'l_l.ﬂating Media

T

_F MKz ® _Fe_.?:-.lfr:il:ﬁg" cnw ConvF X | ConvF ¥ | ConvF Z | Aipha® | D:;E;_ u[h T-?;

| g3s | 552 097 B.22 a2z | @o |l o | 107
200 850 | 108 | 896 B.98 B9 | 055 | o076 | +120% |
1810 535 | 182 | 726 7.26 7.28 046 | 080 | +120% |
1900 | E1.3 | 152 T | 709 7.09 0.58 n.ar +12.0% |
2q50 | mpy | iss | 6a2 [ 6.2 682 | 077 | 068 | £120%
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Dynamic Range f{(SAR}.zq)
(TEM cell , fpw= 1900 MHz)
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Conversion Factor Assessment
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Other Probe Parameters

“Sengor Arangement Triangular |
Connectar Angla 17 | T AT |

[ Mechanical Surface Detecton Modse 1 ~ anabled |
Dpdical Burface Delection Mada disabled
Probe Overall Lenglh 357 ram |
Prooe Body Deameter 10 mm
'-I";; i.-:l*:lg!i: EI |:r|n'.
Tip Diamsater ZEmm |
Probe Tip o Sensor X Calbralion Foint i ~ imm |

[ Probe Tip Io Seasor ¥ Calibration Pont 1 mm

. TJ.r-:nl:na Tp to Sensor 2 Calibration Point ] 1 mem

Rerormmendsd Measurement DeEiance from Sursce 1.4 mm
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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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