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1. CERTIFICATE OF COMPLIANCE (SAR EVALUATION)

Product Name: | Waterproof WCDMA Tablet

Brand Name: | ENJOY

Model Name.: | W69

Series Model: | T1

Devices supporting
GPRS: Class B
Description Tes'_t SIM Card

Modes:

Device Category:

PORTABLE DEVICES

Exposure Category:

GENERAL POPULATION/UNCONTROLLED EXPOSURE

Date of Test:

July 16, 2014 and July 17, 2014

ENJOY GROUP(HK) CO,LIMITED

Guangdong, China

Applicant: | Rm.1305A,Fujian dasha Caitian road, Futian District, Shenzhen,
Guangdong, China
ENJOY GROUP(HK) CO,LIMITED
Manufacturer: | Rm.1305A,Fujian dasha Caitian road, Futian District, Shenzhen,

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:
Jeff Fang Luck.Fu
RF Manager Test Engineer

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

Product Name: | Waterproof WCDMA Tablet

Brand Name: | ENJOY

Model Name.: | W69

Series Model: | T1

Model Discrepancy: | The motherboard is the same ,only different models .

FCC ID: | ZHN-W69

Power reduction: | NO

DTM Description: | N/A

Device Category: | Production unit

GSM 850: 824.2 ~ 848.8 MHz
GSM1900: 1850.2 ~ 1909.8 MHz
WCDMA Band 11:1852.4~1907.6MHz
WCDMA Band V:826.4~846.6 MHz
WLAN 2.4GHz: 2412 ~ 2462 MHz
Bluetooth: 2402 ~ 2480 MHz

Frequency Range:

GSM 850:32.54 dBm

GSM 1900:29.63 dBm

WCDMA Band 11:22.95 dBm

WCDMA Band V:22.58 dBm
Transmit| IEEE802.11b:15.11 dBm

Power(Average):| IEEE 802.11g:13.53 dBm

IEEE 802.11n HT20:13.16 dBm

IEEE 802.11n HT40:11.86 dBm

Bluetooth3.0: 2.73 dBm

Bluetooth4.0: -0.36 dBm

Body:

GSM850:0.301 W/kg

Max. Reported | GSM1900:1.002 W/kg
SAR(1g): | WCDMA Band 11:1.075 W/kg

WCDMA Band V:0.796 W/kg

IEEE 802.11b:0.454 W/kg

GSM/GPRS: GMSK

RMC 12.2Kbps Rel 99

HSDPA :QPSK

HSUPA :QPSK

IEEE 802.11b: DSSS (CCK, DQPSK, DBPSK)

IEEE 802.11g/n: OFDM (QPSK, BPSK, 16-QAM, 64-QAM)
Bluetooth3.0 : GFSK +1m/4DQPSK+8DPSK

Bluetooth4.0 : GFSK

Modulation Technique:

GPRS Level: | Class12

Battery (rating)
Accessories: | Capacitance:15000 mAh
Rated Voltage:3.7V

GSM: PIFA antenna WIFI: PIFA antenna
WCDMA: PIFA antenna Bluetooth : PIFA antenna

Antenna Specification:

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 D01v01r02 SAR Measurement Procedures for 802.11 a/b/g Transmitters
X] KDB 447498 D01v05r02 General RF Exposure Guidance v05

X] KDB 865664 D01v01r03 Measurement 100 MHz to 6 GHz

X KDB 865664 D02v01r01 RF Exposure Reporting

[X] KDB 941225 D01v02 SAR test for 3G devices

X] KDB 941225 D0O3v01 SAR Test Reduction Procedures GSM/GPRS/EDGE

X] KDB 616217 D04v01r01 SAR for laptop and tablets v01r01

5. 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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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 and CENELEC EN 62209.

The following table gives the recipes for tissue simulating liquids.

Ingredients Fre(lc\aﬂmezr;cy
(% by weight) 450 835 015 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 (NacCl) 3.95 1.49 1.45 1.4 1.35 0.76 0.18 0.5 0.5 0.04
Sugar 56.32 46.78 56.0 45.0 56.5 41.76 0.0 58.0 0.0 0.0
HEC 0.98 0.52 1.0 1.0 1.0 1.21 0.0 1.0 0.0 0.0
Bactericide 0.19 0.05 0.1 0.1 0.1 0.27 0.0 0.1 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.8 0.0
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 44.92 0.0 0.0 26.7
Dielectric Constant | 43.42 58.0 42.54 56.1 42.0 56.8 39.9 54.0 39.8 525
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:

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.
DASY5 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
DAES3) 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.

Data Acquisition Electronics (

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)
+ 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 pw/q)

This report shall not be reproduce
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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 I
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
IMinor 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).

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

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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/. 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, app
- 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, E
with V; = Compensated signal of channel i(i = X, y, 2)
U; = Input signal of channel i i=x,Y,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,
" Y Norm,*ConvF
H-field probes: _ Aot auf +aw f’
P H.= Vi f
with V, = Compensated signal of channel i(i = X, y, 2)

Norm; = Sensor sensitivity of channeli (i=X,y, 2)
uV/(V/im)? 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):

2 2 2
Etot: Ex+Ey+Ez
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This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




Compliance Certification Services Inc.

Report No: C140714S08-SF FCC ID: ZHN-W69 Date of Issue :July 29, 2014

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

N
£ 1000

with  SAR = local specific absorption rate in mW/g
Ewt = total field strength in V/m
o = conductivity in [mho/m] or [Siemens/m]
o = 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  Ppwe = 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

UNCERTAINTY BUDGE ACCORDING TO IEEE 1528-2003
|Error Description \L;Qli(zﬁi/;]ty girsottr)i?)t:j'::gyn Divisor|C; 1g LSJ;[]?(der)d i%Vl or Vet
|Measurement System
IProbe calibration 5.5 normal 1 1 +5.5 °°
Axial isotropy of probe 4.7 rectangular| 3 0.7 +1.9 0
|Hemispherica| Isotropy of probe +9.6 rectangular| V3 0.7 +3.9 0
|Probe linearity 4.7 rectangular| 3 1 2.7 0
|Detection Limit +1.0 rectangular| 3 1 +0.6 0
|Boundary effects +1.0 rectangular| 3 1 +0.6 0
|Readout electronics 0.3 normal 1 1 +0.3 0
|Response time +0.8 rectangular| 3 1 +0.5 0
|Integration time 2.6 rectangular| 3 1 +1.5 0
|Probe positioning 2.9 rectangular| 3 1 +1.7 0
|Probe positioner +0.4 rectangular| V3 1 +0.2 %
|RF ambient Noise +3.0 rectangular| 3 1 1.7 %
|RF ambient Reflections +3.0 rectangular| 3 1 +1.7 0
[Max.sAR Eval +1.0 rectangular| 3 1 +0.6 %
Test Sample Related
|Device positioning 2.9 normal 1 1 +2.9 145
|Device holder uncertainty +3.6 normal 1 1 +3.6 5
|Power drift 5.0 rectangular| 3 1 +2.9 0
|Phantom and Set up
|Phantom uncertainty +4.0 rectangular| 3 1 2.3 %
|Liquid conductivity(target) 5.0 rectangular| V3 |0.64 +1.8 0
|Liquid conductivity(meas.) +2.5 rectangular 1 0.64 +1.6 0
|Liquid permittivity(target) 5.0 rectangular| 3 0.6 +1.7 0
ILiquid permittivity(meas.) +2.5 rectangular 1 0.6 +1.5 0
Combined Standard Uncertainty +10.7 387
Coverage Factor for 95% kp=2
|Expanded Standard Uncertainty +21.4

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)

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

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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Figure 7.2a Figure 7.2b

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 TEST

This EUT was tested in Six different positions. They are reverse side of tablet, Edge 1; Edge 1-2;Edge
2 ; Edge 4 and Edge 4-1 .In these positions, the surface of EUT is touching with phantom 0 cm.

- 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
eguations and extrapolated according to the head parameters specified in P1528

Target Frequency Head Body
(MH2) & 5 (S/m) & 5 (S/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800-2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5800 45.3 5.27 48.2 6.00

(¢, = relative permittivity, o = conductivity and p = 1000 kg/m?®)
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11.2 LIQUID MEASUREMENT RESULTS

The following table show the measuring results for simulating liquid:

Permitivity(e ) | 55.20 54.33 -1.58 5

Body835 215 2014-7-16
Conductivity(o) [ 0.97 0.97 0.31 +5
Permitivity(e ) [ 53.30 51.83 -2.75 5

Body1900 21.5 2014-7-17
Conductivity(o) | 1.52 1.58 3.68 +5
Permitivity(e ) | 52.70 52.16 -1.03 +5

Body2450 21.5 2014-7-17
Conductivity(o) [ 1.95 1.97 0.77 +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: 3753 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) and 10 mm (above 1 GHz) from dipole center to the simulating liquid
surface.

e The coarse grid with a grid spacing of 120mm 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

D=15cm

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

Body835 22 21.5 0.25 2.49 9.53 9.96 4.51 +10 | 2014-7-16

Body1900 22 21.5 0.25 10.50 40.50 42.00 3.70 +10 | 2014-7-17

Body2450 22 21.5 0.25 12.90 49.20 51.60 4.88 +10 | 2014-7-17
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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. A Radio Communication Tester

“CMU200 " was used to program the EUT.

General Note:

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

2. For head SAR testing, the EUT was set in GSM Voice for GSM850 and GSM1900 due to its highest frame-average
power.

3. For body SAR testing, the EUT was set in GPRS 4 Tx for GSM850 and GSM1900 due to its highest
frame-average power.
GSM Conducted output power(dBm):

Band GSM 850 GSM 1900
Channel 128 190 251 512 661 810
Frequency(MHz) 824.2 836.6 848.8 1850.2 1880 1909.8
Maximum Burst-Averaged Output Power
GSM(GMSK,1Uplink) 32.31 32.43 32.54 29.42 29.58 29.63
GPRS 8 (GMSK,1 Uplink) 32.38 32.47 32.53 29.43 29.57 29.62

GPRS 10 (GMSK,2 Uplink) 31.81 31.87 31.95 28.75 28.92 28.94

GPRS 11 (GMSK,3 Uplink) 30.25 30.37 30.42 26.93 27.14 27.20

GPRS 12 (GMSK,4 Uplink) 29.31 29.36 29.40 25.84 26.04 26.12

Maximum Frame-Averaged Output Power

GSM(GMSK,1Uplink) 23.29 23.41 23.52 20.40 20.56 20.61

GPRS 8 (GMSK,1 Uplink) 23.35 23.44 23.50 20.40 20.54 20.59

GPRS 10 (GMSK,2 Uplink) 25.78 25.84 25.92 22.72 22.89 22.91

GPRS 11 (GMSK,3 Uplink) 25.99 26.11 26.16 22.67 22.88 22.94

GPRS 12 (GMSK,4 Uplink) 26.30 26.35 26.39 22.83 23.03 23.11

Remark: The frame-averaged power is linearly scaled the maximum burst-averaged power based on
time slots. The calculated methods are shown as below:

Frame-averaged power = Burst-averaged power (1 Uplink) — 9.03 dBm

Frame-averaged power = Burst averaged power (2 Uplink) — 6.02 dBm

Frame-averaged power = Burst-averaged power (3 Uplink) — 4.26 dBm

Frame-averaged power = Burst averaged power (4 Uplink) — 3.01 dBm

Note: Per KDB 447498 D01, the maximum output power channel is used for SAR testing and for further
SAR test reduction.
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processing. The maximum output power were verified on high, middle and low channels for each test
band according to 3GPP TS 34.121 with the following configuration:a 12.2kbps RMC, 64,144,384 kbps
RMC with TPC set to all “all ‘1’s"b Test loop Mode 1

The following procedures had been used to prepare the EUT for the SAR test.

HSDPA Setup Configuration:

HSUPA Setup Configuration:

Table C.11.1.3: B values for transmitter characteristics tests with HS-DPCCH and E-DCH

Sub- Be Bd Ba | Be/Ba | Bus Bec Bed Bed Bed cM MPR | AG E-
test (SF) (Note1) (Note 5) | (SF) | (Codes) | (dB) (dB) | Index | TFCI
(Note 6) (Note (Note (Note
2) 2) 6)
1 11/15 | 15/15 | 64 | 11/15 | 22/15 | 209/2 | 1309/225 4 1 1.0 0.0 20 75
(Note 3) | (Note (Note 25
3) 3
2 6/15 15/15 | 64 6/15 | 12/15 | 12/15 94/75 4 1 3.0 2.0 12 67
3 15/15 9/15 64 15/9 | 30/15 | 30/15 | Peq1: 47/15 | 4 2 20 1.0 15 92
Pea2: 47/15 | 4
4 2/15 15/15 | 64 2/15 4/15 2/15 56/75 4 1 3.0 2.0 17 71
5 15/15 | 15/15 | 64 | 15/15 | 30/15 | 24/15 134/15 4 1 1.0 0.0 21 81
(Note 4) | (Note (Note
4) 4)
Note 1: Aack, Anack and Acar = 30/15 with ﬁhs =30/M15"* ﬁc .
Note 2:  CM = 1 for Po/pa =12/15, Bns/Pc=24/15. For all other combinations of DPDCH, DPCCH, HS- DPCCH, E-DPDCH
and E-DPCCH the MPR is based on the relative CM difference.
Note 3:  For subtest 1 the B/pqratio of 11/15 for the TFC during the measurement period (TF1, TFO0) is achieved by
setting the signalled gain factors for the reference TFC (TF1, TF1) to Bc = 10/15 and pg = 15/15.
Note 4:  For subtest 5 the B/pqratio of 15/15 for the TFC during the measurement period (TF1, TFO) is achieved by
setting the signalled gain factors for the reference TFC (TF1, TF1) to pc = 14/15 and pg = 15/15.
Note 5:  In case of testing by UE using E-DPDCH Physical Layer category 1, Sub-test 3 is omitted according to
TS25.306 Table 5.1g.
Note 6:  Bed can not be set directly, it is set by Absolute Grant Value.
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Band WCDMA Band Il WCDMA Band V

Channel 9262 9400 9538 4132 4182 4233
Frequency(MHz) 1852.4 1880 1907.6 826.4 836.4 846.6
RMC12.2K 22.58 22.95 22.26 22.54 22.58 21.61
HSDPA Subtest-1| 22.34 21.44 21.24 22.41 22.42 21.47
HSDPA Subtest-2| 20.15 19.93 19.74 21.38 21.53 21.54
HSDPA Subtest-3 19.14 18.59 18.60 20.14 20.22 20.23
HSDPA Subtest-4| 18.83 18.32 18.25 19.30 19.74 20.02
HSUPA Subtest-1 | 20.30 20.13 19.83 21.27 21.30 21.52
HSUPA Subtest-2 | 21.17 21.03 20.88 20.53 20.61 20.72
HSUPA Subtest-3 19.23 19.22 19.05 19.95 20.07 20.13
HSUPA Subtest-4| 21.88 21.73 21.54 22.33 22.41 22.35
HSUPA Subtest-5 19.76 19.34 19.21 20.40 20.32 20.49

Note:

Per KDB 941225 D01, RMC 12.2kbps setting is used to evaluate SAR. If HSDPA/HSUPA output

power is < 0.25dB higher than RMC, HSDPA/HSUPA SAR evaluation can be excluded.
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WLAN Conducted output power(dBm):

Mode Channel | Frequence pof/\\)/;r(?i%em)
1 2412 MHZ 15.02
802.11b 6 2437 MHZ 15.11
11 2462 MHZ 15.05
1 2412 MHZ 13.32
802.11¢ 6 2437 MHZ 13.53
11 2462 MHZ 13.21
802.11n 1 2412 MHZ 13.13
20M 6 2437 MHZ 13.02
11 2462 MHZ 13.16
802.11 n 3 2422 MHZ 11.86
40M 6 2437 MHZ 11.73
9 2452 MHZ 11.74

Bluetooth Conducted output power(dBm):

BT3.0
Average power(dBm)
CH Frequency Date Rate
1Mbps 2Mbps 3Mbps
CHO0 2402MHZ 2.73 1.62 2.16
CH39 2441MHZ 1.98 2.16 2.61
CH78 2480MHZ 2.46 2.28 2.63
BT4.0
Average power(dBm)
CH Frequency Date Rate
1Mbps
CHO0 2402MHZ -0.89
CH39 2441MHZ -0.36
CH78 2480MHZ -0.43

According to KDB447498 D0O1: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)] - [feHz)] < 3.0 for 1-g SAR and < 7.5 for 10-g extremity SAR, where
« feHz) 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
« 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
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Wireless Interface Bluetooth
Tune-up Maximum power (dBm) 3
Tune-up Maximum rated power (mW) 1.995
Antenna to user (mm) 5
Head Frequency(GHz) 2.402
SAR exclusion threshold 0.618
Antenna to user (mm) 5
Body Frequency(GHz) 2.402
SAR exclusion threshold 0.618

Per KDB 447498 D01 exclusion thresholds is [(1.955 mW)/(5 mm)] - [V2402]=0.618 < 3, Bluetooth
RF exposure evaluation is not required.

. Measured Conduct
Mode Powet?(?uthjgri-grle\giﬁggr)?dBm) Range Maximum
Power(dBm)

GSM 850 32+/-1 31~33 32.54
GPRS 850-1TS 32+/-1 31~33 32.53
GPRS 850-2TS 31+/-1 30~32 31.95
GPRS 850-3TS 29.5+/-1 28.5~30.5 30.42
GPRS 850-4TS 28.5+/-1 27.5~29.5 29.40
GSM 1900 29+/-1 28~30 29.63
GPRS 1900-1TS 29+/-1 28~30 29.62
GPRS 1900-2TS 28+/-1 27~29 28.94
GPRS 1900-3TS 26.5+/-1 25.5~27.5 27.20
GPRS 1900-4TS 25.5+/-1 24.5~26.5 26.12
WCDMA Band I 22+/-1 21~23 22.95
HSDPA Band Il Sub-1 22+/-1 21~23 22.34
HSDPA Band Il Sub-2 20+/-1 19~21 20.15
HSDPA Band Il Sub-3 19+/-1 18~20 19.14
HSDPA Band Il Sub-4 18+/-1 17~19 18.83
HSUPA Band Il Sub-1 20+/-1 19~21 20.30
HSUPA Band Il Sub-2 21+/-1 20~22 21.17
HSUPA Band Il Sub-3 19+/-1 18~20 19.23
HSUPA Band Il Sub-4 21+/-1 20~22 21.88
HSUPA Band Il Sub-5 19+/-1 18~20 19.76
WCDMA Band V 22+/-1 21~23 22.58
HSDPA Band V Sub-1 22+/-1 21~23 22.47
HSDPA Band V Sub-2 21+/-1 20~22 21.54
HSDPA Band V Sub-3 20+/-1 19~21 20.23
HSDPA Band V Sub-4 20+/-1 19~21 20.02
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HSUPA Band V Sub-1 22+/-1 20~22 21.52
HSUPA Band V Sub-2 20+/-1 19~21 20.72
HSUPA Band V Sub-3 20+/-1 19~21 20.13
HSUPA Band V Sub-4 22+/-1 21~23 22.41
HSUPA Band V Sub-5 20+/-1 19~21 20.49

IEEE 802.11b 14.5+/-1 13.5~15.5 15.11
IEEE 802.119g 13+/-1 13~14 13.53
IEEE 802.11n HT20 12.5+/-1 11.5~135 13.16
IEEE 802.11n HT40 11+/-1 10~12 11.86
Bluetooth 3.0 2+/-1 1~-3 2.73
Bluetooth 4.0 -1+4/-1 -2~0 -0.36

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

' 116
N Endge | g

1\ 18 mm b3mm : 13 mm
| | 20 [mm
<+—p
I 30 njm
*«—>
12 mm . A
«— unaupienna
VIVIAN Antenna A 118 mm
Edge?2
Front View Edged
215mm
203 mm
., v v )
Edge3d
Device dimensions (H x W): 245x 170 mm
Antennas Wireless Interface
GSM850
PCS1900
WWAN Antenna WCDMA Band V
WCDMA Band Il
Bluetooth &WLAN Antenna WLAN 2.4GHz
Bluetooth
Test Mode
GSM 850/PCS1900 Data transmission mode(GPRS)/Voice mode
WCDMA Band I L
WCDMA Band V Data transmission mode(12.2k RMC)
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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)

WWAN
Wireless Interface GSM 850 GSM1900 WCDMA WCDMA WiFi
Exposure Class 12 Class12 Band Il Band V
Position Maximum power 295 26.5 23 23 155
Maximum rated 891.25 446.68 199.53 199.53 35.48
power(mW)
Antenna to user (mm) 5 5
5@"3\: SAR exclusion threshold 16.27 10.88 10.88 16.27 9.53
SAR testing required? Yes Yes Yes Yes Yes
Antenna to user (mm) 13 13
Edgel SAR exclusion threshold 42.30 28.29 28.29 42.30 24.92
SAR testing required? Yes Yes Yes Yes Yes
Antenna to user (mm) 18 110
Edgel-2 SAR exclusion threshold 58.57 39.18 39.18 58.57 696
SAR testing required? Yes Yes Yes Yes NO
Antenna to user (mm) 12 116
Edge2 SAR exclusion threshold 39.05 26.12 26.12 39.05 756
SAR testing required? Yes Yes Yes Yes NO
Antenna to user (mm) 203 215
Edge3 SAR exclusion threshold 1031 1639 1639 1031 1746
SAR testing required? NO NO NO NO NO
Antenna to user (mm) 118 30
Edge4 SAR exclusion threshold 549.33 789 789 549.33 57.50
SAR testing required? Yes NO NO NO NO
Antenna to user (mm) 120 20
Edge4-1 SAR exclusion threshold 560.67 809 809 560.67 38.33
SAR testing required? Yes NO NO NO 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

Rear in body position

Edgel in body position

EUT Setup Configuration 1

EUT Setup Configuration 2

Edgel-2 in body position

Edge2 in body position

EUT Setup Configuration 3

EUT Setup Configuration 4

Edge4 in body position

Edge4-1 in body position

EUT Setup Configuration 5

EUT Setup Configuration 6
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SAR Results Test Records

GSM SAR
Tune-
sand | wode | %[ 2 on | Fed | power | U2 | it | Fori” | sards | Samig
@Bm) | @Bm) @) | (MW/A) | mwig)
GSM850 | GPRS 4slots Rear 0 |251| 848.8 | 29.40 | 2950 | 1.023 | 012 | 0.294 | 0.301
GSM850 | GPRS 4slots | Edge 1 0 |251| 848.8 | 29.40 | 2950 | 1.023 | 0.00 | 0.113 | 0.116
GSM850 | GPRS 4slots | Edge 1-2 0 |251| 848.8 | 29.40 | 2950 | 1.023 | -0.07 | 0.015 | 0.015
GSM850 | GPRS 4slots Edge 2 0 |251| 848.8 | 29.40 | 2950 | 1.023 | 004 | 0.046 | 0.047
GSM850 | GPRS 4slots Edge 4 0 |251| 848.8 | 29.40 | 2950 | 1.023 | 0.10 | 0.00625 | 0.006
GSM850 | GPRS4slots | Edge4-1 | 0 | 251 8488 | 29.40 | 2950 | 1.023 | 0.10 | 0.00301 | 0.003
GSM850 Voice Rear 0 |251| 8488 | 3254 | 33 1112 | -012 | 0.197 | 0.219
GSM1900 | GPRS 4slots Rear 0 |512|18502 | 2584 | 26,50 | 1.164 | -0.09 | 0.857 | 0.998
GSM1900 | GPRS 4slots Rear 0 |661| 1880 | 26.04 | 26550 | 1.112 | -0.01 | 0.901 | 1.002
GSM1900 | GPRS 4slots Rear 0 |810|1909.8 | 26.12 | 26,50 | 1.091 | 0.10 | 0.916 | 1.000
GSM1900 | GPRS 4slots |  Edge 1 0 |810]|1909.8 | 26.12 | 26,50 | 1.091 | -0.17 | 0.414 | 0.452
GSM1900 | GPRS 4slots | Edge1-2 | 0 |810|1909.8 | 26.12 | 26,50 | 1.091 | 0.16 | 0.103 | 0.112
GSM1900 | GPRS 4slots Edge 2 0 |810|1909.8 | 26.12 | 26,50 | 1.091 | 0.12 | 0.383 | 0.418
GSM1900 Voice Rear 0 |810]1909.8 | 29.63 | 30 1.089 | -007 | 0.601 | 0.654
WCDMA SAR
Test Di_St Freg. max Tbr;)e' Scalin Povyer =amil Scaled
Band Mode position | (m | " | (MHZ) '(Ddoé’vrﬁ)r Limie | 9 (Ddrg; (\Wig) (SmAV'?”lg%
m) (dBm)
WCDMA Il | RMC 12.2k Rear 0 |9262|1852.4 | 22558 | 23 1102 | 012 | 0689 | 0.759
WCDMA Il | RMC 12.2k Rear 0 |9400| 1880 | 2295 | 23 1.012 | -006 | 0901 | 0.911
WCDMA Il | RMC 12.2k Rear 0 |9538|1907.6 | 22.26 | 23 1.186 | -0.06 | 0907 | 1.075
WCDMA Il | RMC 12.2k | Edgel 0 |9400 | 1880 | 22.95 | 23 1.012 | 008 | 0280 | 0.283
WCDMAIl | RMC12.2k | Edgel-2 | 0 |9400 | 1880 | 22.95 | 23 1.012 | 0.02 | 0100 | 0.101
WCDMAIl | RMC12.2k | Edge2 0 |9400 | 1880 | 22.95 | 23 1.012 | -002 | 0342 | 0.346
WCDMAV | RMC 12.2k Rear 0 |4132| 8366 | 2258 | 23 1.102 | -000 | 0723 | 0.796
WCDMAV | RMC 12.2k | Edgel 0 |4132| 8366 | 2258 | 23 1.102 | -007 | 0379 | 0.417
WCDMAV | RMC12.2k | Edgel-2 | 0 |4132 | 8366 | 2258 | 23 1.102 | -0.10 | 0.048 | 0.053
WCDMAV | RMC 12.2k | Edge2 0 |4132| 8366 | 2258 | 23 1102 | -012 | 0.149 | 0.164
WLAN SAR
Tune-
sand | wode | oSt | DL on | e | power U7, | S8l | T | samia | sanig
@Bm) | @Bm) @) | (MWIG) | (mwig)
WLAN 2.4G | 802.11b Rear 2437 | 1511 | 155 | 1.094 | 0.9 0.415 0.454
WLAN 2.4G | 802.11b Edgel 6 | 2437 | 1511 | 155 | 1.004 | -003 | 0.222 0.243
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Repeat SAR
Tune-
. max . Power Scaled
Band Mode PoTseitSiton (?T:?;) Ch. (I;Arﬁqz.) Power LiUnEit SF;?:I'ES? Drift | SARLY | sAR1g
(dBm) @) | (MW/G) | mwig)
(dBm)
GSM1900 | GPRS 4slots Rear 0 810 | 1909.8 | 26.12 26.50 1.091 -0.06 0.916 1.00
WCDMA I RMC 12.2k Rear 9538 | 1907.6 | 22.26 23 1.186 -0.04 0.907 1.075
11.8 REPEATED SAR MEASUREMENT
Original 1st Original 2nd
Test Dist. Measured | Repeated . Measured | Repeated .
Eaud b position | mm) | ™ | ‘sarig | sarig | R0 | "sarig | sarig | Rat°
(mWw/g) (mWwi/g) (mWi/g) (mWi/g)
GSM1900 | GPRS 4slots Rear 0 810 0.916 0.916 1 -- -- --
GSM850 | GPRS 4slots Edge 1 9538 0.907 0.907 1 -- -- --

Note:

measurement is required.
The ratio is the difference in percentage between original and repeated measured SAR.

Per KDB 865664 D01v01r03,for each frequency band, repeated SAR measurement is required only

when the measured SAR is = 0.8W/Kg
1. Per KDB 865664 D01v01r03,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
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11.9 SAR HANDSETS MULTI XMITER ASSESSMENT

Position Applicable Combination
Simultaneous Bod WWAN + WLAN
Transmission| y WWAN + WLAN

Note:

1. 2.4GHz WLAN and BT share the same antenna, and cannot transmit simultaneously.
2. The reported SAR summation is calculated based on the same configuration and test position.
3. For simultaneous transmission analysis, Bluetooth SAR is estimated per KDB 447498 D01v05 based on the
formula below.
(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] « [ v f(GHz)/x] W/kg
for test separation distances < 50 mm; where x = 7.5 for 1-g SAR, and x = 18.75 for 10-g SAR.
0.4 W/kg for 1-g SAR and 1.0 W/kg for 10-g SAR, when the test separation distances is > 50 mm.
Bluetooth:

Body
Max power (5mm distance)

Estimated SAR
(Wikg) 3dBm 0.082 Wikg

4.  Per KDB 447498 D01v05, simultaneous transmission SAR is compliant if,
1) Scalar SAR summation < 1.6W/kg.
2) SPLSR = (SAR1 + SAR2)1.5 / (min. separation distance, mm), and the peak separation distance is determined

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

If SPLSR < 0.04, simultaneously transmission SAR is compliant
3) Simultaneously transmission SAR measurement, and the reported multi-band SAR < 1.6W/kg
Result of SUM Y SAR1g for Body
SUM Y SAR1g (GSM850+WLAN(2.4G) or Bluetooth)

. SUM SUM
- Distance Stand alone SAR(19) [W/kg] SAR(1g)[W/kg] SAR(Lg)[W/kg]
Position
WLAN WWAN + WWAN +
] | GPREED ) e Bluetooth |,/ AN(2.4G) Bluetooth
Rear 0 0.301 0.454 0.082 0.755 0.383
Edgel 0 0.116 0.243 0.082 0.359 0.198

SUM Y SAR1g (PCS1900+WLAN(2.4G) or Bluetooth)

. SUM SUM
- Distance Stand alone SAR(1g) [W/kg] SAR(1g)[Wikg] | SAR(1g)[Wikg]
Position
GPRS WWAN + WWAN +
gl 1900 AN ZAE | EIVERI | esave i) Bluetooth
Rear 0 1.002 0.454 0.082 1.456 1.084
Edgel 0 0.452 0.243 0.082 0.695 0.534
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SUM > SAR1g (WCDMA Band II+WLAN(2.4G) or Bluetooth)

: SUM SUM
- Distance Stand alone SAR(1g) [W/kg] SAR(1g)[W/kg] SAR(1g)[W/kg]
Position
WLAN WWAN + WWAN +
) et ey e Bluetooth 1\ AN(2.4G) Bluetooth
Rear 0 1.075 0.454 0.082 1.529 1.157
Edgel 0 0.283 0.243 0.082 0.526 0.365
SUM YSAR1g (WCDMA Band V+WLAN(2.4G) or Bluetooth)
. SUM SUM
- Distance Stand alone SAR(1g) [W/kg] SAR(1g)[W/kg] SAR(1g)[W/kg]
Position
WLAN WWAN + WWAN +
hafi || R WA g | EMEIES e Bluetooth
Rear 0 0.796 0.454 0.082 1.250 0.878
Edgel 0 0.417 0.243 0.082 0.660 0.499

This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.
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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| CzZC0O48171H N/A N/A
Signal Generator Agilent E8257C MY43321570 | 05/30/2014 | 05/29/2015
S-Parameter Network | 5 ot E50718 MY42301382 | 03/17/2014 | 03/16/2015
Analyzer
Wireless
Communication Test R&S CMU200 SN:109525 01/24/2014 | 01/23/2015
Set
Power Meter Agilent E4416A GB41292714 3/18/2014 | 3/17/2015
Peak & Average sensor Agilent E9327A CF0001 3/18/2014 | 3/17/2015
E-field PROBE SPEAG EX3DV4 3753 03/26/2014 | 03/25/2015
DAE SPEAG DEA4 914 12/18/2013 | 12/17/2014
DIPOLE 835MHZ
ANTENNA SPEAG D835V2 4d114 07/30/2013 | 07/29/2014
DIPOLE 1900MHZ
ANTENNA SPEAG D1900V2 5d136 07/22/2013 | 07/21/2014
DIPOLE 2450MHZ
ANTENNA SPEAG D2450V2 817 07/31/2013 | 07/30/2014
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 QDO000P40CD 1609 N/A N/A
ROBOT SPEAG TX60 F10/5E6AA1/A101 N/A N/A
ROBOT KRC SPEAG Cs8C F10/5E6AA1/C101 N/A N/A
LIQUID CQHBRATION 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

& No.10, Weiye Rd., Innovation Park, Eco & Tec. Development Part, Kunshan City, Jiangsu
Province, China.
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16. ATTACHMENTS

Exhibit Content

1 System Performance Check Plots

Dipole calibration report D835V2 SN:4d114

Dipole calibration report D1900V2-SN:5d136

Dipole calibration report D2450V2 SN: 817

DAE calibration report DEA4 SDOO0OD04BK SN:914

Probe calibration report EX3DV4 SN3753

Njo|jloa|l~|]wW|DN

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: 7/16/2014
System Performance Check-Body D835
DUT: Dipole 835 MHz D835V2; Type: D835V2; Serial: D835V2 - SN4d114
Communication System: CW; Communication System Band: D835 (835.0 MHz); Frequency: 835
MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; 0 = 0.973 S/m; €, = 54.329; 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 - SN3753; ConvF(9.14, 9.14, 9.14); Calibrated: 3/26/2014;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn914; Calibrated: 12/18/2013
Phantom: ELI v4.0; Type: QDOVAO0O01BB; Serial: TP:1102
DASY52 52.8.8(1222);
SEMCAD X Version 14.6.10 (7331)

System Performance Check at Frequencies Low 1 GHz/d=15mm, Pin=250 mW, dist=2mm
(EX-Probe)/Area Scan (7x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 4.05 W/kg

System Performance Check at Frequencies Low 1 GHz/d=15mm, Pin=250 mW, dist=2mm
(EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm
Reference Value = 66.25 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 4.92 W/kg
SAR(1 g) = 2.49 W/kg; SAR(10 g) = 1.63 W/kg
Maximum value of SAR (measured) = 4.18 W/kg
Wikg
— 4.180

— 3.423

2.665

1.908

1.150

0.393
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Test Laboratory: Compliance Certification Services Inc. Date: 7/17/2014
System Performance Check-Body D1900
DUT: Dipole 1900 MHz D1900V2; Type: D1900V2; Serial: D1900V2 - SN:5d136
Communication System: CW; Communication System Band: D1900 (1900.0 MHz); Frequency:
1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.576 S/m; &, = 51.834; 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 - SN3753; ConvF(7.49, 7.49, 7.49); Calibrated: 3/26/2014;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn914; Calibrated: 12/18/2013
Phantom: ELI v4.0; Type: QDOVAO0O01BB; Serial: TP:1102
DASY52 52.8.8(1222);
SEMCAD X Version 14.6.10 (7331)

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW, dist=2.0mm
(EX-Probe)/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 17.3 W/kg

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW, dist=2.0mm
(EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm
Reference Value = 108.2 V/m; Power Drift = 0.05 dB
Peak SAR (extrapolated) = 30.0 W/kg
SAR(1 g) = 10.5 W/kg; SAR(10 g) = 5.41 W/kg
Maximum value of SAR (measured) = 22.2 W/kg
Wikg
— 22.200

— 17.786

13.31

8.957

4,542

0.128
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Test Laboratory: Compliance Certification Services Inc. Date: 7/17/2014
System Performance Check-Body D2450
DUT: Dipole 2450 MHz D2450V2; Type: D24500V2; Serial: 869
Communication System: CW; Communication System Band: D2450 (2450.0 MHz); Frequency:
2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.965 S/m; ¢, = 52.159; 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 - SN3753; ConvF(7.31, 7.31, 7.31); Calibrated: 3/26/2014;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn914; Calibrated: 12/18/2013
Phantom: ELI v4.0; Type: QDOVAO0O01BB; Serial: TP:1102
DASY52 52.8.8(1222);
SEMCAD X Version 14.6.10 (7331)

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW, dist=2.0mm
(EX-Probe)/Area Scan (8x9x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 28.1 W/kg

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW, dist=2.0mm
(EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm
Reference Value = 116.4 V/m; Power Drift = 0.06 dB
Peak SAR (extrapolated) = 38.2 W/kg
SAR(1 g) = 12.9 W/kg; SAR(10 g) = 5.96 W/kg
Maximum value of SAR (measured) = 29.0 W/kg
Wikg
— 29.000

— 23.249

17.498

11.746

h.9495

0.244
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APPENDIX B: DASY CALIBRATION CERTIFICATE

The DASY Calibration Certificates are showing as followings .
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The Swisks Accredilation Servioe is one of ihe signatories fo the EA
Mubtilateral Agreemsant far ihe recognition of calibration certificates

Glossary

DAE data acquisition electronics

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

Methods Applied and Interpretation of Parameters
* [C Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparnson with a calibrated instrument traceable to national standards. The figure given
corresponds to the tull scale range of the voltmeter in the respective range

. E'GnnE'ﬂ'_rﬂr angle: The angle of the conneclor is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

* The following parameters as documented in the Appendix contain technical information as a
resull from the performance test and require no uncertainty.

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

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

= _Cha'nneﬁ' separation: Influence of a voltage on the neighbor channels not subject to an
input vollage,

s AD Converter Values with inputs shorted: Values on the intemal AD converter
correspanding to 2ero input voltage

* Input Offset Measurement Output voltage and statistical results over a large number of
zero voltage measurements,

r  Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance,

« Inpul resistance: Typical value for information: DAE input resistance at the connector,
during intemal auto-zeraing and during measuremaent.

*  Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

«  Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
A/D - Cormeerler Rasolution nomwial
High Ranga: 1LEE = By, full range 100, ..+ 300 my
Lo Aange: 1LSE &iny full range 1 +3mh
DASY measuremant parametars: Auto Zere Time: 3 sec; Meaauring lime: 3 seq

| Calibration Factora X ¥ Z |
High Range 405118 £ 0.02% (k=2) | 404.310 & 0.02% (k=2) | 403890 = 0.02%% (k=) )

| Low Range 2.90952 £ 1.50% (k=2) | 398612 + 1.50%: (k=2) | 3.00042 + 1.650% ;:l-;=g|

Connector Angle

| Connector Angle 1o be usad in DASY system B4.5%% 1"
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Appendix

1. DC Voltage Linearity
High Range Reading (1V) | Differsnce (uV) | Errar (%) —]
Channel X + Input 20003519 0,12 -0.00
Channel ¥ + Input 2000172 -1.62 -0.01
Channel X - Input -20006,18 051 .00
Channel ¥ + Input : #00036.48 1.00 0.00 o
Channel ¥ + Inpat 15999, 76 -3-.?|3 -0.02
Channel ¥ - Input T 2000783 -0.81 0.00
Channal Z + Input 200035.76 0.54 0.00 2]
Channel 2 + It 2000037 2,85 -0
ChannelZ - Input -20008.14 -1.30 i 0.01 .
Low Range o Reading {uV) Difference (uV) Errar (%)
Channal X + Ingut 1999 47 -0.12 =00
Channel X+ Input 199.91 0.38 018
Chamnel X - Input -2 52 Q.12 0,06
Chanmal ¥ + Imput 1999.45 010 0.00
Channel ¥ + Input 189,15 1. 35 018 e
Channel ¥ - Inpat -200.77 0,27 0.13
Channel 2 + Inpast 165 45 Ul 00
Channel Z + Input 10E.18 1.21 -0.61
Channel Z « Input 201,73 -1.15 0.57

2. Common mode sensitivity
DASY measurement parametars: Auto Zero Time: 3 sec; Measwing time: 3 sec

Commaon mode High Range Lew Range |
Input Voltage (mV) Avarage Resding (V) Average Reading (uV)

Channel X o 200 -12.42 -14.05
- - 200 1581 14 42
Channal ¥ 200 5 tl'@“ . -5.23
200 - 477 436
Channel Z o 200 4 BT 487
-5 - 200 -7.a1 --:-" e

3. Channel separation
DASY measurerment parrmelers: fudo Zero Time: 35 sac; Measuring time: 3 sec

| 1
Input Voltage (mV]} | Channel X WV} | Channel ¥ (pV) Channel Z (pV)
Channel X 200 - 2.26 -3.B2
Channel ¥ 200 7.97 - 05
Channel Z 200 | 9,34 6.11 -
Cerlificate No: DAE4-914_Dac13 Page 4 of &

rage /Y o1 Y2
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




Compliance Certification Services Inc.

Report No: C140714S08-SF FCC ID: ZHN-W69 Date of Issue :July 29, 2014

4. AD-Converter Values with inputs shorted
DASY measuremen paramatens: Aute Zere Tirme: 3 sec; Measuring tme: 3 gae

High Range (LSB) Low Range (LSB)
Channel X 16145 16534 |
Channel ¥ 16154 16194
Channel 2 16035 i 16180

5. Input Offset Measurement
UASY messuremen paramaters: Aute Zero Time: 3 ses; Measuring tme: 3 sac
Input 10/

Average (V) mim, Offsat (uV) | max Ofset (V) B ?::;aﬁn"
Channal X 1.33 0.47 240 0.34
Ea:nn:l Y 078 1.05 2.82 0,74
Channel Z 1,14 ' -2.28 1,30 0.66
6. Input Offset Current
Maminal Ingut circuitry offsat current on all channels: <2564
7. Input Resistance (Tysical values for infarmation)
Zeraing (kOhm) Measuring (MOhm}
Channel X 200} 200
Channel ¥ 200 200
Channel Z 200 | P
8. Low BE‘“ET_'_I" Alarm ‘h"nltagn (Typical values for information)
|Tn=il:=l values Alarm Level (VDC) |
Supply [+ Vo) +7.8
Supply (- Vee) | 7.8 |
9. Power Consumption (Typical values for information)
| Typical values . | Switched off (mA) | Stand by (mA) | Tranemitting [m.u.]_J
Supply (+ Viee) 0.1 +8 4 .
Supply (- Vee) —0.01 o P |
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Client Auden Certificate No: Z14-87009
|
Oibject EXIDV4 - SN:ITS)
] P
| alibration Procedure(s) TMC-O8.E-03-108

Calibration Procedunes for Dosimetric E-field Probes
Cahbrabon date March 26, 2014

. This calibration Cerificate documents the traceability to national standards, which realize the physical units of |
measuremants(S1). The measurements and the uncerainties with confidence probability ane given on the following
pages and are pari of the certificais

All cabbrations have been conducted In the closed llﬂﬂrﬂ‘lﬂrﬂ' |H-I‘_i't‘!|l amvirgnment temperabure22:3) 7 ll'lﬂl
|hmwd|r.--=?l]%.

i
1

E:ahhrrhm Equipment used (METE ortical for calibration)

me.u Sandards_ ID® ____ Cal Date(Calbraled by, Cerificate No.) ____ Scheduled Calibration l
| Power Meter NRP2 | 101919 O1-Jul-13 (TMC, No.JW13-044) Jun-14
Power sensor  NRP-Z81 | 101547 01-Jul-13 (TMC, Mo JW13-044) Jun-14 .
| Power sensor NRP-Z81 | 101548 01-Jul-13 (TMC, Mo JW13-044) Jun-14
| Reference10dEARenuator | BTDS20 12-Dec-12(TMC, No.J7 12-86T) Dec-14
| Reference20dBARenuator | BT0267T 12-Dec-12(TMC, No. JZ 12-868) Dec-14
Reference Probe EXIDV4 | SN 3846 03-Sep-13(SPEAG No. EX3-3B46_Sep13) Sep-14
DAE4 8N 777 22-Feb-13 (SPEAG, DAE4-TTT_Fab13)  Fab-14
‘ DAE4 | BN 915 11-Jun-13 (SPEAG, DAE4-915 Jun13)  Jun -14
Secondary Standards 0 Cal Date(Calibrated by, Certificate Mo)  Scheduled Calibration |
SignalGeneralorMGIATO0A | B20M052605  01-Jul-13 (TME, Mo JWH13-045) Jur-14 [
| Network Analyzer ESOT1C | MY46110673  15-Feb-14 (TMC, No.JZ14-781) _ Feb-15 o |
Hnnmu Function Eunnl'rura |
| Calibratéd by: Yu Zongying SAR Test Engineser ey {
i O Dianyuan SARPrsctiseder =, Z2TX |
| S,
Approved by Lu Bingsong Deputy Director of the laboratony .. - ﬂnq:y_ |

issued: March 28, 2014 |
This calibration certificate shall not be reproduced excepl in full without wiiten approval of the laboratory.
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E-muail; Infpidemcite.com Hip: Vwwweemcilecom
Glossary:
TEL tissue samulating lsgquid
MNORMx y.z sansilivity in freé spaca
ComF sensitivity in TSL / NORMx y 2
DCP diode compression point
CF crest factor ( 1iduty_cycle) of the RF signal
ABCD modulation dependant linearnzation parameters

Polanzation @ @ rotalion around probe axis

Polarization 8 B rodation around an axis thal is in the plane normal 1o probe aos (at measurement canter). |

=0 is normal 1o probe axis

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged
Spacific Absorplion Rate (SAR) in the Human Head from Wireless Communications Devices:
Maasurement Technigues®, June 2013

b} IEC 622091, “Procedure lo measure the Specific Absorption Rate (SAR) for hand-held devices used
in close proodmity to the ear (frequancy range of 300MHz to 3GHz)", February 2005

Methods Applied and Interpretation of Paramoters:

s  NORMy y 7 Assessed for E-field polarization =0 (FS300MHMz in TEM-cell; f=> 1800MHz- waveguide).
NORM y.z are only intermediate values. i.a., the uncertainties of NORM: y.z does not effect the
E’ -field uncertainty inside TSL (see below ConvF).

o NORM|x.2 = NORMy, y 1* frequency_response (see Frequency Response Char). This
linearization is implemented n DASY4 software versions later than 4.2 The uncertainty of the
frequency response is included in the stated uncertainty of ConvF.

« [DCPx yz: DCP are numerical linearization parameters assessed based on the data of power sweep
{no uncertainty reguired). DCP doas not depend on frequancy nor media

« PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characierstics

o Axyi Bxyz Cxyz VRN prABC are numerical lineanzalion paramelers assessed based on the
data of power sweep for speclfic modulation signal. The parameters do nol depend on fregquency nor
media. VR is the maximum calibration range expressed in RMS voliage across the diode

& ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for FB00MHZ) and inside waveguide using analytical field distributions basad on
power measuremants for { =800MHz. The same setups are used for assessment of the paramelers
applied for baundary compensation (alpha, depth) of which typical uncérainty valued are given
These paramelers are used in DASY4 software 1o improve probe accuracy close (o the boundary
The sensifivity in TSL comesponds 1o MORMx y.2* ConvF whereby the uncertainty cormesponds fo
that given for ConwF. A frequency dependent ConvF s used in DASY version 4.4 and higher which
allows extending the validity fromz=50MHz to2100MHz

= Spherical isolropy (3D deviation from isotropyl in a field of low gradents realized using a flat
phantom exposed by a patch antenna

= Saensor Offsef. The sensor offsat comesponds 1o the offset of virtual measuremeni canter from tha
probe fip (on probe axis), Mo tolerance required.

« Connectar Angle: The angle s assessed using the informabon gained by determning the NORMx
{no uncertainty required)

Cerificate Mo: 7 14-97000 Page 2 of 11
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Probe EX3DV4

SN: 3753

Calibrated: March 26, 2014
Calibrated for DASY/EASY Systems

(Mote: non-compaltible with DASY2 SyEIAMm')
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CALIBRATION LABORATORY
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DASY — Parameters of Probe: EX3DV4 - SN: 3753

Easln Callhmhﬂn Faramntar:

_ | sensor X |SensorY | SensorZ | Une (k=2)
 Norm(pVi(Vim)’)" 045 | 0.28 | 0.45 [2100% |
DCPimV)* | 1038 | 1054 [ 1032

Modulation Calibration Parameters

[uiD | Communication | A s c D | VR ! UnecE
(SystomName | |d8 |aBaV | & |mv |
0 cw X |00 |00 |10 000 |1855 |+2.2%
K luu 00 |10 (1405
z (00 oo [0 | [ 182.2

The reported uncertainty of measurement 5 stated as the standard uncermainty of
Meaasurement multiplied by the coverage faclor k=2, which for a normal distribution
Comesponds o a coverage probability of approximately 95%.

* The uncertainties of Norm X, ¥, Z do not affect the E*-flald uncertainty inside TSL (ses Page 5 and Page 6).
B Numerical inearization palairlnt&r uncertalnty nol reguinsd

F Uncertainly is determined using the max. deviation from linear response applying reciangular disiribution
and is expressad for the sguare of the field value.
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Adad; Mo 32 Husyusnbel Road. Hasdesn Daatinel, Begang. 10H 1. Cheas
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DASY - Parameters of Probe: EX3DV4 - SN: 3753

Calibration Parameter Determined in Head Tissue Simulating Media

e : ETCET | =%
f MHz]® Ea::::h";r_‘j“:::? | ConvE X | ConvF Y | ConvF Z | Alpha® |::'":':; :‘::l";:
750 | 418 | o9 B48 | D48 | 0948 | 1.17 | 058 ,”Hj
850 415 ~0e2 913 913 | 013 | 020 | 108 | +12% |
800 415 0.97 .35 0.35 835 | 008 164 | £12%
1750 40.1 137 B.06 806 | 805 | 018 | 140 | £12% |
w00 | 400 | 140 791 791 | 791 | 020 | 128 [+12% |
| 2000 | 400 140 | 786 | 786 786 | 014 | 271 [ +12% |
2450 92 | 180 720 | 720 | 720 | 065 | 070 | +12% |
| 5200 3.0 486 | 483 | 483 | 483 | 038 | 109 | +13% |
5300 | 350 | 476 | 482 | 492 | 492 | 040 | 125 [=13% |
| 5500 356 | 496 480 | 480 | 4B0 | 038 | 139 | *+13%
| 5600 | 355 | 507 465 | 485 | 485 | 041 | 133 | +13%
B800 | 353 | 6527 | 458 | 458 | 458 | 043 | 142 | £13%

* Fraequency validity of +100MHz only applies for DASY vd 4 and higher (Page 2), alse i is restricliad 1o 250MHz. The
uncariainty & the RSS of ConvF uncartanty at calibration frequancy and the uncertainty for the indicated frequancy band
* Al frequency below 3 GHz, the valdity of tissue paramaters (¢ and o) can be relawed to +10% if liquid compansation
formula & applied bo measured SAR values, Al frequancies abowve 3 GHZ, the validity of tesue parameters (£ and 0} i
rasincied io #5%. The uncertainty is the RES of the ConvF uncarainty for indicated targe! issue paramelers

“ slphalDepih are deterrmined during calibration. SPEAG warranis that the remaining deviation due to the boundary
affect after compansation i always less than + 1% tor frequencies below 3 GHz and below & 2% lor the freguencies
batwean 36 GHz at any distance larger than half the probe tip diameder from the boundany
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M CALIBRATION LABDRATORT

Adld: Mo 32 Huxyosnbei Road, Heidian [Dsbmnct, Beijing. 100191, China
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DASY - Parameters of Probe: EX3DV4 - SN: 3753

Calibration Parameter Determined in Bod]" Tissue Simull'linu Media

' Relative | Conductivity a | Depth® | Unct.
{umlr- | Parmttivny’ Simy? | COMVEX | ConvE Y | ConvF 2 Alpn- e |w_=]
TS0 | 555 | 09 954 | 054 | 054 | 197 | 055 | +12%
| 850 55.2 099 | 914 | 914 | 014 | 020 | 123 [+12%
800 55.0 1.08 912 | 012 | 842 | 027 | 102 | £12% |
1750 | 534 1.48 780 | 780 | 780 | 015 | 208 | +12%
1900 53.3 152 740 | 749 | 749 | 015 | 230 | +12%
| 2000 | a3 152 783 | 783 | 783 | 015 | 324 | +12% |
2450 | 827 1.95 7.3 731 | 731 | 055 | 080 [12% |
2600 52.5 218 893 | 603 | 693 | 055 | 079 | +12%
3500 | 613 331 | 660 | 660 | 660 | 036 | 126 | £13% |
5200 490 530 | 467 | 467 | 467 | 039 | 124 | +13%
| 5300 | 489 542 | 442 | 442 | 442 | 043 | 143 | +13% |
5500 | 486 565 | 421 | 421 | 421 | 039 | 170 [+13%
=600 | 48.5 = 577 415 | 415 415 043 | ‘IBI'E- +1|3'“!|"u
5800 | 482 1 6.00 424 | 424 | 424 | 044 | 182 | £13%

* Frequency validity of +100MHz only applies for DASY wi 4 and higher (Page 2), else it is restricted to +50MHZ. The
unceriginty is the RSE of ConvF uncenainty at calibrabon frequency and the uncerainty for the indicaled freguency band
F At frequency below 3 GHz. the validity of tissue parameters (¢ and o) can be relaxed 1o 210% f hguid compensation
formula is appled o Measuwred 5AR values. At freguencies above 3 GHz, the validiy of issuve pararmelens (L and o) s
resiricted to £5%. The uncesainly & the RSS of the ConwF uncertainty for indicaled Erget tssue parameters

% AlphaDeptn are getermined dunng calbration SPEAG wamants that the remaming deviabon d4us 10 e Boundary
effect afier compensalion is absays oss than & 1% lor frequencess below 3 GHZ and below = 2% for the frequencies
betesan 3-8 GHz al any distance larger than half the probe fip diameter from the bowndany
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i Colatraton with
IM i B ¢ 28 4
CALIBRATION LABORATORY

M 52 Husyusnbei Road, Haldian Distriel, Beijing, 1000191, China
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Frequency response (normallzed)

. - o] [ PeE] IR | i i - ER | 2l L

Y S S O
== f [MHz) -

TEM R22

Uncertainty of Frequency Response of E-field: £7.5% (k=2)
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Receiving Pattern (®), 8=0°

f=600 MHz, TEM f=1800 MHz, R22
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E i | S Pl 1 i e ] ] il
[T1]

e | RURNE — )

4.
1.4 L T T T T T | T
-1850 100 -850 =] B0 100 180

Rl
[F+—100MHz - G0OMHz - - 1800MHz - 2500MiHz]
Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)
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In Cobabsoeration with
I W . I N -
M CALIBRATION LABORATORY

"ul:i. B 32 Bl ot Romd, Husdvan Lriesr, Hy . 1D0T91, Chins
RS- | 0-52 Wsba 1 1 0T Fam: #5886 | Ot J0slab | 5.3 9054
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Dynamic Range f(SAR},ead)
{TEM cell, f = 900 MHz}

Input Signai[v]

SAR[mWicm’]

I Al et tempenssted ——  compenaied

=R e——

%
1T
-2 — :':; —y 1 T —_—y —
0" ' 1 w' w'
i L sanlmwrm’] B4
| —'.‘ HHW R ) l mpw _l
Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
f=900 MHz, WGLS R9{H_convF) f=2450 MHz, WGLS R26(H_convF)

am : I | I| B0 1 ]
m — L . J |
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Deviation from Isotropy in Liquid
i i . e
0.53
u-i
o4
03
§ o
™ a2
L4
g |
1.8
.'I.E -
e ]
10 HB0 060 040 6B 0 O3 o0& 080 DM 10
Ungertalinty of Spherical lsotropy Asseasment: £2.8% (K=2)
Certilicate Mo: £14-0T00 Pape 10 of 11

rage U o Y2
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




Compliance Certification Services Inc.

Report No: C140714S08-SF FCC ID: ZHN-W69 Date of Issue :July 29, 2014

TV

Adlid: Mo 32 Hugvaerbel Road, Huldian District, Beijing. 1{H%1, Ching
Tel: «B6- | 0-G20463)-207% Faoe: +B6-1 D=5 Bbh.33- 2504
Fapmadl; InfocEemeite. com Hip: /v eencite fom

DASY - Parameters of Probe: EX3DV4 - SN: 3753

Other Probe Parameters

Sensor Arrangement Triangular
| Connector Angle (%) e 3 F 8 :'-E
- ;ul:hlnil:li Surface Detection I-ilunla . l__ nn:hh;
Optical E_u;u. Dctu-c.tinn-ll-ndt 7] i disable
 Probe Overail Length < n S aoh :Hn_l
Fl'ﬂ_bﬂ E;dy_niamutnr =D 5 r ;E [
_Tip Length Foh o = ey !mT
TIPEiIH‘I-lI:lr_ B3 s g 2.5mm |
_thi Tip to Sensor X Calibrlﬁuﬂ;int % r 1;rn .
iimhu i‘ip to .Emmmr Y c;llb;ﬂiun.anl 8 e 1|-|T
Prc-lhTﬂp to E-en:_ur-z Calipration P;'lt - E 1;
Recommaended Hlill.l.rll'l"lﬂl'l't [gl-nl:anci from Su:a::n ' ) Imrn_!
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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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