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4 General Information

4.1 Client Information

Applicant: South Holdings Industrial Limited

Building 1, Hao'er JiaShiTai Industrial Park, FengTang Road,
Tangwei, FuYong Town, Bao'an District, ShenZhen, 518103, China

Manufacturer: South Holdings Industrial Limited

Address of Applicant:

Building 1, Hao'er JiaShiTai Industrial Park, FengTang Road,

Address of Manufacturer: Tangwei, FuYong Town, Bao'an District, ShenZhen, 518103, China

4.2 General Description of EUT

Product Name: Tablet PC
Model No.: w850
IMELI: /
Category of device Portable device
i Wi-Fi: 802.11b/g/n-HT20: 2412MHz ~ 2462 MHz
Operation Frequency: 802.11n-HT40 :2422MHz~2452MHz
Modulation technology: Wi-Fi: 802.11b: DSSS, 802.11g/n: OFDM
Antenna Type: Internal Antenna
Antenna Gain: WIFI: 1.31dBi
Dimensions (L*W*H): 215 mm (L)x 123 mm (W)x 10 mm (H)
Adapter: Battery:
Model:PS18C050K3000CD Li-ion Battery 3.7V/4000mAh

Accessories information:

Input:100-240V AC,50/60Hz 0.5A

(0] t:5.0vV DC 3000mA Headset:
utput:5. m Support headset
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCIS141201060RF

No.B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
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4.3 Maximum RF Output Power

WLAN 2.4 GHz Band Average Power (dBm)
Mode/Band b g n (HT-20) n (HT-40)
WLAN 2.4GHz 15.03 11.65 11.32 11.12

4.4 Environment of Test Site

Temperature: 18°C ~25 °C
Humidity: 35%~75% RH
Atmospheric Pressure: 1010 mbar

4.5 Test Location

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

Address: No.B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China

Tel: +86-755-23118282

Fax: +86-755-23116366

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCIS141201060RF
No.B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366 Page 6 of 88
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5 Introduction

5.1 Introduction

SAR is related to the rate at which energy is absorbed per unit mass in an object exposed to a radio field. The
SAR distribution in a biological body is complicated and is usually carried out by experimental techniques or
numerical modeling. The standard recommends limits for two tiers of groups, occupational/controlled and
general population/uncontrolled, based on a person’s awareness and ability to exercise control over his or her
exposure. In general, occupational/controlled exposure limits are higher than the limits for general
population/uncontrolled.

5.2 SAR Definition

The SAR definition is the time derivative (rate) of the incremental energy (dW) absorbed by (dissipated in) an
incremental mass (dm) contained in a volume element (dv) of a given density (p). The equation description is as

below:
G d (AU _d(du
dt \dm) dt\ pdv

SAR is expressed in units of Watts per kilogram (W/kg)
SAR measurement can be either related to the temperature elevation in tissue by

SAR =C (ﬁj
ot

Where: C is the specific heat capacity, o7 is the temperature rise and ot is the exposure duration, or related to
the electrical field in the tissue by

o-E*
o,

Where: o is the conductivity of the tissue, p is the mass density of the tissue and E is the RMS electrical field
strength. However for evaluating SAR of low power transmitter, electrical field measurement is typically applied.

SAR =

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCIS141201060RF
No.B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366 Page 7 of 88
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6 RF Exposure Limits

6.1 Uncontrolled Environment

Uncontrolled Environments are defined as locations where there is the exposure of individuals who have no
knowledge or control of their exposure. The general population/uncontrolled exposure limits are applicable to
situations in which the general public may be exposed or in which persons who are exposed as a consequence
of their employment may not be made fully aware of the potential for exposure or cannot exercise control over
their exposure. Members of the general public would come under this category when exposure is not
employment-related; for example, in the case of a wireless transmitter that exposes persons in its vicinity.

6.2 Controlled Environment

Controlled Environments are defined as locations where there is exposure that may be incurred by persons who
are aware of the potential for exposure, (i.e. as a result of employment or occupation). In general,
occupational/controlled exposure limits are applicable to situations in which persons are exposed as a
consequence of their employment, who have been made fully aware of the potential for exposure and can
exercise control over their exposure. This exposure category is also applicable when the exposure is of a
transient nature due to incidental passage through a location where the exposure levels may be higher than the
general population/uncontrolled limits, but the exposed person is fully aware of the potential for exposure and
can exercise control over his or her exposure by leaving the area or by some other appropriate means.

6.3 RF Exposure Limits

SAR Human Exposure Specified in ANSIIEEE C95.1-1992 and Health Canada Safety Code 6

HUMAN EXPOSURE LIMITS
UMCONTROLLED CONTROLLED
ENYIRONMENT EMWVIRONMEMNT
General Population Crecupational
MMkg) or (mWWig) (kg) or (mWg)
SF'ATIrﬂ\L PEAK AR 16 B0
Erain
SPATIAL AVERAGE SAR
0.08 0.4
Whole Body
SPATIAL PEAK SAR 40 20
Hands, Feet, Ankles, Wrists '

Note:

1. The Spatial Peak value of the SAR averaged over any 1 gram of tissue (defined as a tissue volume in the shape of a

cube) and over the appropriate averaging time.

2. The Spatial Average value of the SAR averaged over the whole body.
3. The Spatial Peak value of the SAR averaged over any 10 grams of tissue (defined as a tissue volume in the shape of a

cube) and over the appropriate averaging time.

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

No.B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366

Project No.: CCIS141201060RF
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7 SAR Measurement System
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Fig. 8.1 SPEAG DASY System Configurations

The DASY system for performance compliance tests is illustrated above graphically. This system consists of the
following items:

A standard high precision 6-axis robot with controller, a teach pendant and software

A data acquisition electronic (DAE) attached to the robot arm extension

A dosimetric probe equipped with an optical surface detector system

The electro-optical converter (EOC) performs the conversion between optical and electrical signals

A measurement server performs the time critical tasks such as signal filtering, control of the robot
operation and fast movement interrupts.

A probe alignment unit which improves the accuracy of the probe positioning

A computer operating Windows XP

DASY software

Remove control with teach pendant and additional circuitry for robot safety such as warming lamps, etc.
The SAM twin phantom

A device holder

Tissue simulating liquid

Dipole for evaluating the proper functioning of the system

VVVVVVYVYYVY VYVVYYVY

Component details are described in the following sub-sections.

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCIS141201060RF
No.B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366 Page 9 of 88
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7.1 E-Field Probe

The SAR measurement is conducted with the dosimetric probe (manufactured by SPEAG). The probe is
specially designed and calibrated for use in liquid with high permittivity. The dosimetric probe has special
calibration in liquid at different frequency. This probe has a built in optical surface detection system to prevent
from collision with phantom.

» E-Field Probe Specification

<EX3DV4 Probe>

Construction

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

Frequency
Directivity

10 MHz to 6 GHz; Linearity: £ 0.2 dB

1+ 0.3 dB in HSL (rotation around probe axis)
1 0.5 dB in tissue material (rotation normal to
probe axis)

Dynamic Range

10 yW/g to 100 mW/g; Linearity: + 0.2 dB
(noise: typically < 1 yW/g)

Dimensions

Overall length: 330 mm (Tip: 20mm)
Tip diameter: 2.5 mm (Body: 12mm)
Typical distance from probe tip to dipole
centers: 1 mm

Fig. 8.2 Photo of E-Field Probe

» E-Field Probe Calibration
Each probe needs to be calibrated according to a dosimetric assessment procedure with accuracy better

than + 10%. The spherical isotropy shall be evaluated and within

0.25 dB. The sensitivity parameters

(Norm X, Norm Y and Norm Z), the diode compression parameter (DCP) and the conversion factor (ConvF)
of the probe are tested. The calibration data can be referred to appendix E of this report.

7.2 Data Acquisition Electronics (DAE)

The Data acquisition electronics (DAE) 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 input
impedance of the DAE is 200 MOhm; the inputs are symmetrical and

floating. Common mode rejection is above 80 dB.

Fig. 8.3 Photo of DAE

Shenzhen Zhongjian Nanfang Testing Co., Ltd.
No.B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen,

Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366

Project No.: CCIS141201060RF
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7.3 Robot

The SPEAG DASY system uses the high precision robots (DASY5: TX60XL) type from Stdubli SA (France). For
the 6-axis controller system, the robot controller version (DASY5: CS8c) from Staubli is used. The Staubli robot
series have many features that are important for our application:

High precision (repeatability 0.02 mm)

High reliability (industrial design)

Low maintenance costs (virtually maintenance free due to
direct drive gears; no belt drives)

® Jerk-free straight movements

® Low ELF interference (motor control fields shielded via the
closed metallic construction shields)

y S
Fig. 8.4 Photo of Robot

7.4 Measurement Server

The measurement server is based on a PC/104 CPU board with CPU (DASY 5: 400MHz, Intel Celeron), chip-
disk (DASY5: 128 MB), RAM (DASY5: 128 MB). The necessary circuits for communication with the DAE
electronic box, as well as the 16 bit AD converter system for optical detection and digital I/O interface are
contained on the DASY 1/0O board, which is directly connected to the PC/104 bus of the CPU board.

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

Fig. 8.5 Photo of Server for DASY5

7.5 Light Beam Unit

The light beam switch allows automatic "tooling" of the probe. During
the process, the actual position of the probe tip with respect to the
robot arm is measured, as well as the probe length and the
horizontal probe offset. The software then corrects all movements,
such that the robot coordinates are valid for the probe tip.

The repeatability of this process is better than 0.1 mm. If a position
has been taught with an aligned probe, the same position will be
reached with another aligned probe within 0.1 mm, even if the other
probe has different dimensions. During probe rotations, the probe tip
will keep its actual position.

reg]

Fig. 8.6 Photo of Light Beam

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCIS141201060RF
No.B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China
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7.6 Phantom

<SAM Twin Phantom>

Shell Thickness | 2 + 0.2 mm; | a
Center ear point: 6 £ 0.2 mm 3 .
Filling Volume Approx. 25 liters
Dimensions Length: 1000mm; Width: 500mm;
Height: adjustable feet
Measurement Left Hand, Right Hand, Flat phantom
Areas

| T

Fig. 8.7 Photo of SAM Twin Phantom
The bottom plate contains three pair of bolts for locking the device holder. The device holder positions are
adjusted to the standard measurement positions in the three sections. A white cover is provided to tap the
phantom during off-periods to prevent water evaporation and changes in the liquid parameters. On the phantom
top, three reference markers are provided to identify the phantom position with respect to the robot.

<ELI4 Phantom >

The ELI4 phantom is intended for compliance testing of handheld and body-mounted wireless devices in the

frequency range of 30MHz to 6 GHz. ELI4 is fully compatible with the latest draft of the standard IEC 62209-2

and all known tissue simulating liquids.

ELI4 has been optimized regarding its performance and can be integrated into a SPEAG standard phantom

table. 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 can be used with the following tissue simulating liquids:

® \Water-sugar based liquids can be left permanently in the phantom. Always cover the liquid if the system is
not in use; otherwise the parameters will change due to water evaporation.

® DGBE based liquids should be used with care. As DGBE is a softener for most plastics, the liquid should
be taken out of the phantom and the phantom should be dried when the system is not in use (desirable at
least once a week).

® Do not use other organic solvents without previously testing the phantom resistiveness.

" Fig.8.8 Photo of ELI4 Phantom
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7.7 Device Holder

<Device Holder for SAM Twin Phantom>

The SAR in the phantom is approximately inversely proportional to the square of the distance between the
source and the liquid surface. For a source at 5 mm distance, a positioning uncertainty of + 0.5 mm would
produce a SAR uncertainty of + 20 %. Accurate device positioning is therefore crucial for accurate and
repeatable measurements. The positions in which the devices must be measured are defined by the standards.
The DASY device holder is designed to cope with different positions given in the standard. It has two scales for
the device rotation (with respect to the body axis) and the device inclination (with respect to the line between
the ear reference points). The rotation center for both scales is the ear reference point (ERP).

Thus the device needs no repositioning when changing the angles.

The DASY device holder is constructed of low-low POM material having the following dielectric parameters:
relative permittivity € = 3 and loss tangent & = 0.02. The amount of dielectric material has been reduced in the
closest vicinity of the device, since measurements have suggested that the influence of the clamp on the test
results could thus be lowered.

Fig. 8.9 Photo of Device Holder
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7.8 Data storage and Evaluation

>

Data Storage

The DASY software stores the assessed data from the data acquisition electronics as raw data (in
microvolt readings from the probe sensors), together with all the necessary software parameters for the
data evaluation (probe calibration data, liquid parameters and device frequency and modulation data) in
measurement files. The post-processing software evaluates the desired unit and format for output each
time the data is visualized or exported. This allows verifications of the complete software setup even after
the measurement and allows correction of erroneous parameter settings. For example, if a measurement
has been performed with an incorrect crest factor parameter in the device setup, the parameter can be
corrected afterwards and the data can be reevaluated.

The measured data can be visualized or exported in different units or formats, depending on the selected
probe type (e.g., [V/Im], [mW/g]). Some of these units are not available in certain situations or give
meaningless results, e.g., a SAR-output in a non-lose media, will always be zero. Raw data can also be
exported to perform the evaluation with other software packages.

Data Evaluation

The DASY post-processing software (SEMCAD) 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;, aig, ai1, air
- Conversion ConvF;
- Diode compression point dcp;
Device Parameters: - Frequency f
- Crest cf
Media Parameters: - Conductivity o
- Density p

These parameters must be set correctly in the software. They can be found in the component documents
or they can be imported into the software from the configuration files issued for the DASY 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.
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The formula for each channel can be given as:

C
V=U,+ U[2 L
dcp,
With V; = compensated signal of channel i, (i=x, y, z)

U; = input signal of channel i, (i=x, y, z)
cf = crest factor of exciting field (DASY parameter)
dcp' = diode compression point (DASY parameter)
From the compensated input signals, the primary field data for each channel can be evaluated:

E- Field Probes: E, = JW

2
a,t+a,f+a,f

f
With V; = compensated signal of channel i, (i = x, y, 2)
Norm; = senor sensitivity of channel i, (i = x, y, z), pV/ (V/m)2
ConvF = sensitivity enhancement in solution
a;; = sensor sensitivity factors for H-field probes
f = carrier frequency (GHz)
E; = 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):

Eo= E2+E!+E’

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

H-Field Probes: H,= \/V, -

SAR = Ef)z 9
L1000
With SAR = local specific absorption rate in mW/g

Eit = total field strength in V/m

o = conductivity in (mho/m) or (Siemens/m)

p = equipment tissue density in g/cm3
Note that the density is set to 1, to account for actual head tissue density rather than the density of the tissue
simulating liquid.
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7.9 Test Equipment List

Manufacturer Equipment Description Model S/IN Cal. Information
Last Cal. Due Date
SPEAG 835MHz System Validation Kit D835V2 4d154 06.06.2013 | 06.05.2016
SPEAG 1900MHz System Validation Kit D1900V2 5d175 06.10.2013 | 06.09.2016
SPEAG 2450MHz System Validation Kit D2450V2 910 06.07.2013 | 06.06.2016
SPEAG Data Acquisition Electronics DAE4 1373 06.11.2014 | 06.10.2015
SPEAG Dosimetric E-Field Probe EX3DV4 3924 06.23.2014 | 06.22.2015
SPEAG Phantom Twin Phantom 1765 N.C.R
SPEAG Phantom ELI V5.0 1208 N.C.R
SPEAG Phone Positioner N/A N/A N.C.R
Staubli Robot TX60L F13/5P6VB1/A/01 N.C.R
R&S Universal Radio Communication Tester CMU200 116766 12.16.2014 | 12.16.2015
R&S Universal Radio Communication Tester CMU200 117042 05.31.2014 | 05.31.2015
HP Network Analyzer 8753D 1000596 12.16.2014 | 12.16.2015
Agilent EPM Series Power Meter E4418B GB39512692 04.20.2014 | 04.20.2015
Agilent Power Sensor 8481A MY41090341 04.20.2014 | 04.20.2015
R&S Signal Generator SMR20 835457/016 05.25.2014 | 05.24.2015
R&S Signal Generator SMX 10080050 04.19.2014 | 04.19.2015
Huber Suhner RF Cable SUCOFLEX 12341 See Note 3
Huber Suhner RF Cable SUCOFLEX 17268 See Note 3
Huber Suhner RF Cable SUCOFLEX 2080 See Note 3
Weinschel Attenuator 23-3-34 BL5513 See Note 3
Anritsu Directional Coupler MP654A 100217491 See Note 3
SPEAG Dielectric Assessment Kit 3.5 Probe 1119 See Note 4
Mini-circuits Power amplifier ZHL-42W SC609401309 See Note 5
Note:

1.

The calibration certificate of DASY can be referred to appendix C of this report.

2. Referring to KDB 865664 D01v01r03, the dipole calibration interval can be extended to 3 years with justification. The
dipoles are also not physically damaged, or repaired during the interval.

3. The Insertion Loss calibration of Dual Directional Coupler and Attenuator were characterized via the network analyzer
and compensated during system check.

4. The dielectric probe kit was calibrated via the network analyzer, with the specified procedure (calibrated in pure water)
and calibration kit (standard) short circuit, before the dielectric measurement. The specific procedure and calibration kit
are provided by Speag.

5. In system check we need to monitor the level on the power meter, and adjust the power amplifier level to have precise
power level to the dipole; the measured SAR will be normalized to 1 W input power according to the ratio of 1 W to the
input power to the dipole. For system check, the calibration of the power amplifier is deemed not critically required for
correct measurement; the power meter is critical and we do have calibration for it

6. Attenuator insertion loss is calibrated by the network Analyzer, which the calibration is valid, before system check.

7. N.C.R means No Calibration Requirement.
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8 Tissue Simulating Liquids

For the measurement of the field distribution inside the SAM phantom with DASY, the phantom must be filled
with around 25 liters of homogeneous body tissue simulating liquid. For head SAR testing, the liquid height from
the ear reference point (ERP) of the phantom to the liquid top surface is larger than 15 cm, which is shown in
Fig. 9.1, for body SAR testing, the liquid height from the center of the flat phantom to liquid top surface is larger
than 15 cm, which is shown in Fig. 9.2.

Fig. 9.1 Photo of Liquid Height for Head SAR Fig. 9.2 Photo of Liquid Height for Body SAR

The relative permittivity and conductivity of the tissue material should be within £5% of the values given in the
table below recommended by the FCC OET 65 supplement C and RSS 102 Issue 4.

Target Frequency Head Body
(MHz) Er o(S/m) Er 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
835 415 0.90 55.2 0.97
900 415 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800-2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00

(er = relative permittivity, o = conductivity and p = 1000 kg/m®)
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The dielectric parameters of liquids were verified prior to the SAR evaluation using a Speag Dielectric Probe Kit
and an Agilent Network Analyzer.

The following table shows the measuring results for simulating liquid.

Frequency | Liquid .II'-:_}qr::j Conductivity | Permittivity | Conductivity | Permittivity | Delta | Delta | Limit Date
(MHz) Type (C) ’ (o) (r) Target(o) Target(er) | (0)% | (enN% | (%) | (mm/ddlyy)
2450 Body 21.7 2.02 50.71 1.95 52.7 3.59 | -3.78 15 26.12.2014
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9

SAR System Verification

Each DASY system is equipped with one or more system validation kits. These units, together with the
predefined measurement procedures within the DASY software, enable the user to conduct the system
performance check and system validation. System validation kit includes a dipole, tripod holder to fix it
underneath the flat phantom and a corresponding distance holder.

>

Purpose of System Performance check

The system performance check verifies that the system operates within its specifications. System and
operator errors can be detected and corrected. It is recommended that the system performance check be
performed prior to any usage of the system in order to guarantee reproducible results. The system
performance check uses normal SAR measurements in a simplified setup with a well characterized source.
This setup was selected to give a high sensitivity to all parameters that might fail or vary over time. The
system check does not intend to replace the calibration of the components, but indicates situations where
the system uncertainty is exceeded due to drift or failure.

System Setup

In the simplified setup for system evaluation, the EUT is replaced by a calibrated dipole and the power
source is replaced by a continuous wave that comes from a signal generator. The calibrated dipole must be
placed beneath the flat phantom section of the SAM twin phantom with the correct distance holder. The
distance holder should touch the phantom surface with a light pressure at the reference marking and be
oriented parallel to the long side of the phantom. The equipment setup is shown below:

Spacer

3D Probe poakionar

i Flsld probe m
T [ Frat Phantom
'\J—J

Dir.Coupler ||
Signal
Generator

Fig.10.1 System Verification Setup Diagram

Fig.10.2 Photo of Dipole setup
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» System Verification Results

Comparing to the original SAR value provided by SPEAG, the verification data should be within its
specification of 10%. The table as below indicates the system performance check can meet the variation
criterion and the plots can be referred to Appendix C of this report.

Normalized 250 mW
Date Frequency Liquid OZ(::VZ'; fﬁ?e Mea;t;r;d 19 to 250 mW Target 1g | Deviation
(mm/ddlyy) (MHz) Type (mwr; (Wikg) 1g SAR SAR (%)
J (W/kg) (Wrkg)
26.12.2014 2450 Body 10 0.502 12.55 13.2 -4.92
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCIS141201060RF

No.B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
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10 EUT Testing Position

This EUT was tested in ten different positions. They are right cheek/right tilted/left cheek/left tilted for head,
Front/Back/Right Side/Top Side/Bottom Side of the EUT with phantom 1 cm gap, as illustrated below, please

refer to Appendix B for the test setup photos.

10.1 Handset Reference Points

» The vertical centreline passes through two points on the front side of the handset — the midpoint of the
width w; of the handset at the level of the acoustic output, and the midpoint of the width w,, of the bottom of

the handset.

» The horizontal line is perpendicular to the vertical centreline and passes the center of the acoustic output.

The horizontal line is also tangential to the handset at point A.

» 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 centreline is not necessarily parallel to the front face of the handset, especially for
clamshell handsets, handsets with flip covers, and other irregularly shaped handsets.

Fig.11.1 lllustration for Front, Back and Side of SAM Phantom
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Center Line

Acoustic
Output

Bottom of

Vertical
Center Line

W2 | w2
1

Horizontal | ple—p!

Line : 4

A Acoustic

Output

i
/

Fig. 11.2 lllustration for Handset Vertical and Horizontal Reference Lines
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10.2 Positioning for Cheek / Touch

>

To position the device with the vertical center line of the body of the device and the horizontal line crossing
the center piece in a plane parallel to the sagittal plane of the phantom. While maintaining the device in this
plane, align the vertical center line with the reference plane containing the three ear and mouth reference
point (M: Mouth, RE: Right Ear and LE: Left Ear) and align the center of the ear piece with the line RE-LE.
To move the device towards the phantom with the ear piece aligned with the line LE-RE until the phone
touched the ear. While maintaining the device in the reference plane and maintaining the phone contact
with the ear, move the bottom of the phone until any point on the front side is in contact with the cheek of
the phantom or until contact with the ear is lost (see below figure)

RE

LE
Fig. 11.3 lllustration for Cheek Position

10.3 Positioning for Ear / 15° Tilt

» To position the device in the “cheek” position described above.

»  While maintaining the device the reference plane described above and pivoting against the ear, moves it
outward away from the mouth by an angle of 15 degrees or until contact with the ear is lost (see figure
below).

RE 4
Fig.11.4 lllustration for Tilted Position
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10.4 SAR Evaluations near the Mouth/Jaw Regions of the SAM Phantom

Antennas located near the bottom of a phone may require SAR measurements around the mouth and jaw
regions of the SAM head phantom. This typically applies to clam-shell style phones that are generally longer in
the unfolded normal use positions or to certain older style long rectangular phones.

Under these circumstances, the following procedures apply, adopted from the FCC guidance on SAR handsets
document FCC KDB Publication 648474 D04v01r02. The SAR required in these regions of SAM should be
measured using a flat phantom. The phone should be positioned with a separation distance of 4 mm between
the ear reference point (ERP) and the outer surface of the flat phantom shell. While maintaining this distance at
the ERP location, the low (bottom) edge of the phone should be lowered from the phantom to establish the
same separation distance between the peak SAR locations identified by the truncated partial SAR distribution
measured with the SAM phantom. The distance from the peak SAR location to the phone is determined by the
straight line passing perpendicularly through the phantom surface. When it is not feasible to maintain 4 mm
separation at the ERP while also establishing the required separation at the peak SAR location, the top edge of
the phone will be allowed to touch the phantom with a separation <4 mm at the ERP. The phone should not be
tilted to the left or right while placed in this inclined position to the flat phantom.

10.5 Body Worn Accessory Configurations

» To position the device parallel to the phantom surface with either keypad up or down.

» To adjust the device parallel to the flat phantom.

» To adjust the distance between the device surface and the flat phantom to 1.5 cm or holster surface and
the flat phantom to 0 cm.

s
4 e

a\f
¥
‘,:ll

Fig.11.5 lllustration for Body Worn Position
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10.6 Wireless Router (Hotspot) Configurations

Some battery-operated handsets have the capability to transmit and receive internet connectivity through
simultaneous transmission of WIFI in conjunction with a separate licensed transmitter. The FCC has provided
guidance in KDB Publication 941225 D06 where SAR test considerations for handsets (L x W 2

9 cm x 5 cm) are based on a composite test separation distance of 10 mm from the front, back and edges of the
device with antennas 2.5 cm or closer to the edge of the device, determined from general mixed use conditions
for this type of devices. Since the hotspot SAR results may overlap with the body-worn accessory SAR
requirements, the more conservative configurations can be considered, thus excluding some body-worn
accessory SAR tests.

When the user enables the personal wireless router functions for the handset, actual operations include
simultaneous transmission of both the WIFI transmitter and another licensed transmitter. Both transmitters often
do not transmit at the same transmitting frequency and thus cannot be evaluated for SAR under actual use
conditions. Therefore, SAR must be evaluated for each frequency transmission and mode separately and
summed with the WIFI transmitter according to KDB 648474 publication procedures. The “Portable Hotspot”
feature on the handset was NOT activated, to ensure the SAR measurements were evaluated for a single
transmission frequency RF signal.

ol
4 U

1y

ol
R
2

o
. ~%“‘ hh
0
>
Fig.11.6 lllustration for Hotspot Position
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11 Measurement Procedures

The measurement procedures are as bellows:

<Conducted power measurement>

» For WWAN power measurement, use base station simulator to configure EUT WWAN transition in
conducted connection with RF cable, at maximum power in each supported wireless interface and
frequency band.

» Read the WWAN RF power level from the base station simulator.

» For WLAN/BT power measurement, use engineering software to configure EUT WLAN/BT continuously
transmission, at maximum RF power in each supported wireless interface and frequency band.

» Connect EUT RF port through RF cable to the power meter or spectrum analyzer, and measure WLAN/BT
output power.

<Conducted power measurement>

» Use base station simulator to configure EUT WWAN transmission in radiated connection, and engineering
software to configure EUT WLAN/BT continuously transmission, at maximum RF power, in the highest
power channel.

Place the EUT in positions as Appendix B demonstrates.

Set scan area, grid size and other setting on the DASY software.

Measure SAR results for the highest power channel on each testing position.

Find out the largest SAR result on these testing positions of each band.

Measure SAR results for other channels in worst SAR testing position if the Reported SAR or highest
power channel is larger than 0.8 W/kg.

YVVVVYV

According to the test standard, the recommended procedure for assessing the peak spatial-average SAR value
consists of the following steps:

Power reference measurement
Area scan

Zoom scan

Power drift measurement

YV VY

11.1 Spatial Peak SAR Evaluation

The procedure for spatial peak SAR evaluation has been implemented according to the test standard. It can be
conducted for 1g and 10g, as well as for user-specific masses. The DASY software includes all numerical
procedures necessary to evaluate the spatial peak SAR value.

The base for the evaluation is a “cube” measurement. The measured volume must include the 1g and 10 g
cubes with the highest averaged SAR values. For that purpose, the center of the measured volume is aligned to
the interpolated peak SAR value of a previously performed area scan.

The entire evaluation of the spatial peak values is performed within the post-processing engine (SEMCAD). The
system always gives the maximum values for 1g and 10g cubes. The algorithm to find the cube with highest
averaged SAR is divided into the following stages:

Extraction of the measured data (grid and values) from the Zoom Scan.

Calculation of the SAR value at every measurement point based on all stored data (A/D values and
measurement parameters).

Generation of a high-resolution mesh within the measured volume.

Interpolation of all measured values form the measurement grid to the high-resolution grid

Extrapolation of the entire 3-D field distribution to the phantom surface over the distance from sensor to
surface

Calculation of the averaged SAR within masses of 1g and 10g.

YV VVV VY
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11.2 Power Reference Measurement

The Power Reference Measurement and Power Drift Measurement are for monitoring the power drift of the
device under test in the batch process. The minimum distance of probe sensors to surface determines the
closest measurement point to phantom surface. This distance cannot be smaller than the distance of sensor

calibration points to probe tip as defined in the probe properties.

11.3 Area & Zoom Scan Procedures

First Area Scan is used to locate the approximate location(s) of the local peak SAR value(s). The measurement
grid within an Area Scan is defined by the grid extent, grid step size and grid offset. Next, in order to determine
the EM field distribution in a three-dimensional spatial extension, Zoom Scan is required. The Zoom Scan is
performed around the highest E-field value to determine the averaged SAR-distribution over 10g. Area scan and

zoom scan resolution setting follows KDB 865664 D01v01r03 quoted below.

surface nommal at the measurement location

<3GHz =3GHz
Maxamum distance from closest measugement pomt 5+1 252 =05
(geometric center of probe sensors) ro phantom surface ST reorinlS) =0 mm
Maxumnm probe angle from probe axis 1o phantom 305+ 1° 20° + 1°

Maximmen area scan spatial resolution: Ax,,... AV,

<2GHz < 15nm
2-3GHz=12mm

3—-4GHz: =12 mm
<-6GHz =10 mm

When the x or ¥ dimension of the test device. In the
measurement plane orentation, is smaller than the above.
the measurement resolution must be < the comresponding
X or ¥ dimension of the rest device with at least one
measurement point on the tast device

<2 s -4GHEz: =5 :
Maxamum zoom scan spatal resoluton: Axz e, AVzoen Sy 3%}}?2‘85 ﬁ. i & g; = 3 ﬁ.
3-4GEz=4mm
uniform grid- Az, (D) <S5mm 4-5GHz =3mm
5-6GHz:<2mm
Masarum zoom scan Az, (1): besween 3-24GHz =3mm
spatial resolution, 1" two points closest =4mm 4-SGHz<25mm
normal to paantom to phantom surface 5-6GHz =2nmm
surface eraded Z
end
Azlx-m<n:: 1)
between subsequent <1.5-Az;___(n-1)
points
—_— 3-4GHz: =28 mun
;nmAmmmnmomxan X Y.z = 30 pun 4 —-5GHz: = 25 mm

5-6GHz: =22 mm

Note: § is the penetration depth of 2 plane-wave at nornmal incidence 1o the tissue medium; see draft standard [EEE

P1528-2011 for details.
When zoom scan 15 required and the reporfed SAR. from the areq scan baszed I-g SAR estimarion procedures of
EDB 27498 1 <= 1 4 Wikg, < 8 nun, < 7 mm and < 5 mum zoom scan resolution may be applied. respectvely, for
2GHztw 3 GHz, 3GHzto 4 GHz and 4 GHz 10 6 GHz
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11.4 Volume Scan Procedures

The volume scan is used for assess overlapping SAR distributions for antennas transmitting in different

frequency bands. It is equivalent to an oversized zoom scan used in standalone measurements. The
measurement volume will be used to enclose all the simultaneous transmitting antennas. For antennas
transmitting simultaneously in different frequency bands, the volume scan is measured separately in each
frequency band. In order to sum correctly to compute the 1g aggregate SAR, the EUT remain in the same test
position for all measurements and all volume scan use the same spatial resolution and grid spacing. When all
volume scan were completed, the software, SEMCAD post-processor scan combine and subsequently
superpose these measurement data to calculating the multiband SAR.

11.5 SAR Averaged Methods

In DASY, the interpolation and extrapolation are both based on the modified Quadratic Shepard’s method. The
interpolation scheme combines a least-square fitted function method and a weighted average method which are
the two basic types of computational interpolation and approximation.

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. The uncertainty increases with the extrapolation distance. To keep the uncertainty within 1% for
the 1g and 10g cubes, the extrapolation distance should not be larger than 5 mm.

11.6 Power Drift Monitoring

All SAR testing is under the EUT install full charged battery and transmit maximum output power. In DASY
measurement software, the power reference measurement and power drift measurement procedures are used
for monitoring the power drift of EUT during SAR test. Both these procedures measure the field at a specified
reference position before and after the SAR testing. The software will calculate the field difference in dB. If the
power drifts more than 5%, the SAR will be retested.
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12.1 WLAN 2.4 GHz Band Conducted Power

Average Power (dBm
Channel Frequency (MHz) 802.11b 802.11 g 802.11n (HT20)
CH 01 2412 15.03 11.21 11.32
CH 06 2437 14.85 11.08 11.01
CH 11 2462 14.97 11.65 11.16
Average Power (dBm)
Channel Frequency (MHz) 802.11n (HT40)
CH 03 2422 11.12
CH 06 2437 10.9
CH 09 2452 11.04
Note:
1. Per KDB 248227 D01v01r02, choose the highest output power channel to test SAR and determine further SAR
exclusion.

2. For each frequency band, testing at higher data rates and higher order modulations is not required when the maximum
average output power for each of these configurations is less than 1/4 dB higher than those measured at the lowest
data rate

3. Per KDB 248227 D01v01r02, 11g and 11n-HT20 output power is less than 1/4 dB higher than 11b mode, thus the SAR
can be excluded. WLAN SAR was tested on 802.11b 1 Mbps.

4.  The output power of all data rate were pre-scan, just the worst case (the lowest data rate) of all mode were shown in
report.
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13 Exposure Positions Consideration

13.1 EUT Antenna Locations

Top+

Lefte 215mms+ Right:
Y
I 123mm+ >
Bottom.
Fig.14.1 EUT Antenna Locations
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13.2 Test Positions Consideration

SAR exclusion calculations for antenna < 50mm from the user

Max. tune-up Distance of Antennas to EUT Calculated Threshold Value
Antennas (F“;ﬁg) Power edge/surface (mm) (<3.0 SAR is not required)
dBm | mW | Back | Top | Bott. | Right | Left | Back Top Bott. | Right Left
WLAN 2412 15.5 36 3 177 2 10 83 18.6 | >50mm | 27.9 5.58 | >50mm
SAR exclusion calculations for antenna > 50mm from the user
Max. tune-up Distance of Antennas to EUT Calculated Threshold Value
Antennas ':v'l'ﬁlq' Power edge/surface (mm) (SAR test exclusion power, mW)
Ll dBm mW | Back | Top | Bott. | Right | Left | Back Top Bott. | Right Left
WLAN 2412 15.5 36 8 181 2 91 30 / 1366 / / 426
Test Positions
Antennas Back Top Side Bottom Side Right Side Left Side
WLAN Yes No Yes Yes No
Note:

1. Referring to KDB 616217 D04v01r01, when the overall diagonal dimension of display is > 20 cm, the test distance is 0
mm; the SAR Test Exclusion Threshold in KDB 447498 section 4.3.1 can be applied to determine SAR test exclusion
for adjacent edge configurations.

INFRIN

The frame-average power was used for the SAR Test Exclusion Threshold calculated for GSM mode.
Per KDB 616217 D04v01r01, SAR evaluation for the front surface of tablet display screens is generally not necessary.
Per KDB 616217 D04v01r01, additional testing for hotspot SAR is not required.

Shenzhen Zhongjian Nanfang Testing Co., Ltd.
No.B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366

Project No.: CCIS141201060RF

Page 31 of 88




GCCIS

Report No: CCIS14120106001

14 SAR Test Results Summary

14.1 Standalone Body SAR

» WLAN 2.4 GHz Body SAR
Ave. Power | Tune-Up Meas. . Reported
Z'gt Band/Mode POTS"'itSifm CH. (Flvm') Power | Drift Limit | SARu i‘;ﬂg? SARq
) (dBm) (dB) (dBm) (W/kg) (W/kg)
1 2.4GHz/802.11b Back 01 2412 15.03 0.12 15.5 0.096 1.114 0.107
2 2.4GHz/802.11b Right 01 2412 15.03 -0.27 15.5 0.011 1.114 0.012
3 2.4GHz/802.11b Bottom 01 2412 15.03 0.11 15.5 0.048 1.114 0.053
ANSI / IEEE C95_.1 — SAFETY LIMIT 1.6 Wikg (mWI/g)
Zizailel peals Averaged over 1
Uncontrolled Exposure/General Population g g
Note:
1. Per KDB 447498 D01v05r02, for each exposure position, if the highest output channel Reported SAR <0.8W/kg, other
channels SAR testing is not necessary.
2. Additional WLAN SAR testing was performed for simultaneous transmission analysis.
3. Per KDB 865664 D01v01r03, for each frequency band, repeated SAR measurement is required when the measured

SAR is 20.8W/kg.
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14.2 Measurement Uncertainty

The component of uncertainly may generally be categorized according to the methods used to evaluate them.
The evaluation of uncertainly by the statistical analysis of a series of observations is termed a Type A evaluation
of uncertainty. The evaluation of uncertainty by means other than the statistical analysis of a series of
observation is termed a Type B evaluation of uncertainty. Each component of uncertainty, however evaluated, is
represented by an estimated standard deviation, termed standard uncertainty, which is determined by the
positive square root of the estimated variance.

A Type A evaluation of standard uncertainty may be based on any valid statistical method for treating data. This
includes calculating the standard deviation of the mean of a series of independent observations; using the
method of least squares to fit a curve to the data in order to estimate the parameter of the curve and their
standard deviations; or carrying out an analysis of variance in order to identify and quantify random effects in
certain kinds of measurement.

A Type B evaluation of standard uncertainty is typically based on scientific judgment using all of the relevant
information available. These may include previous measurement data, experience, and knowledge of the
behavior and properties of relevant materials and instruments, manufacture’s specification, data provided in
calibration reports and uncertainties assigned to reference data taken from handbooks. Broadly speaking, the
uncertainty is either obtained from an outdoor source or obtained from an assumed distribution, such as the
normal distribution, rectangular or triangular distributions indicated in below Table.

Uncertainty Distributions Normal Rectangular Triangular U-Shape

Multi-plying Factor 1/k(b) 113 116 1A[2

Standard Uncertainty for Assumed Distribution
The combined standard uncertainty of the measurement result represents the estimated standard deviation of
the result. It is obtained by combining the individual standard uncertainties of both Type A and Type B
evaluation using the usual “root-sum-squares” (RSS) methods of combining standard deviations by taking the
positive square root of the estimated variances.

Expanded uncertainty is a measure of uncertainty that defines an interval about the measurement result within
which the measured value is confidently believed to lie. It is obtained by multiplying the combined standard
uncertainty by a coverage factor. Typically, the coverage factor ranges from 2 to 3. Using a coverage factor
allows the true value of a measured quantity to be specified with a defined probability within the specified
uncertainty range. For purpose of this document, a coverage factor two is used, which corresponds to
confidence interval of about 95 %. The DASY uncertainty Budget is shown in the following tables.
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. . Uncert. | Prob. . (C) (Ci) Std. Unc. | Std. Unc. .
Uncertainty Component Section Value Dist. Div. (19) | (10g) (19) (10 g) Vi
Measurement System
Probe Calibration E.2.1 16.0% N 1 1 1 +6.0% 16.0% ©
Axial Isotropy E.2.2 +0.5% R \/:-3 0.7 0.7 10.20% +0.20% oo
Hemispherical Isotropy E.2.2 +2.6% R \/5 0.7 0.7 +1.05% +1.05% o0
Boundary Effects E.2.3 +1.0% R \/:—3 1 1 10.58% +0.58% ©
Linearity E24 +0.6% R \/:-3 1 1 10.35% +0.35% o
System Detection Limits E.2.5 10.25% R \/:—3 1 1 10.14% +0.14% ©
Readout Electronics E.2.6 +0.3% N 1 1 1 +0.3% +0.3% 0
Response Time E.2.7 +0.8% R \/3 1 1 +0.46% +0.46% o0
Integration Time E.2.8 12.6% R \/:—3 1 1 +1.5% +1.5% ©
RF Ambient Noise E.6.1 1+3.0% R \/5 1 1 +1.73% +1.73% o
RF Ambient Reflections E.6.1 +3.0% R \/:—3 1 1 +1.73% +1.73% 0
Probe positioner mechanical E 6.2 +0.4% R 1 1 +0.23% +0.23% w
tolerances \/1_3
Probe positioning tolerance
with respect to the phantom E.6.3 +2.9% R \/:—3 1 1 +1.67% +1.67% ©
shell surface
Interpolation, extrapolation,
and integration algorithm E.5 +1.0% R \/§ 1 1 +0.58% +0.58% 0
For max. SAR Evaluation.
Test Sample Related
Device Positioning E.4.2 +4.6% N 1 1 1 +4.6% 1+4.6% M-1
Device Holder E.4.1 +5.2% N 1 1 1 +5.2% 15.2% M-1
Power Drift 6.6.2 1£5.0% R \/:—3 1 1 1+2.89% +2.89% o0
Phantom and Setup
Phantom Uncertainty E.3.1 +4.0% R \/5 1 1 +2.31% +2.31% 0
Liquid Conductivity(Target) E.3.2 +5.0% R \/§ 0.64 0.43 +1.85% +1.24% 0
Liquid Conductivity(Meas.) E.3.3 +2.5% N 1 0.64 0.43 +1.64% +1.08% M
Liquid Permittivity(Target) E.3.2 1+5.0% R \/:—3 0.6 0.49 +1.73% +1.41% ©
Liquid Permittivity(Meas.) E.3.3 +2.5% N 1 0.6 0.49 +1.5% +1.23% M
Combined Standard Uncertainty (RSS) +11.07% | £10.84%
Expanded Uncertainty (95% Confidence Level, k = 2) 122.2% +21.7%

Uncertainty Budget for frequency range 300 MHz to 3 GHz according to IEEE1528-2013
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14.3 Measurement Conclusion

The SAR evaluation indicates that the EUT complies with the RF radiation exposure limits of the FCC and
Industry Canada, with respect to all parameters subject to this test. These measurements were taken to
simulate the RF effects of RF exposure under worst-case conditions. Precise laboratory measures were taken
to assure repeatability of the tests. The results and statements relate only to the item(s) tested. Please note that
the absorption and distribution of electromagnetic energy in the body are very complex phenomena that depend
on the mass, shape, and size of the body, the orientation of the body with respect to the field vectors, and the
electrical properties of both the body and the environment. Other variables that may play a substantial role in
possible biological effects are those that characterize the environment (e.g. ambient temperature, air velocity,
relative humidity, and body insulation) and those that characterize the individual (e.g. age, gender, activity level,
debilitation, or disease). Because various factors may interact with one another to vary the specific biological
outcome of an exposure to electromagnetic fields, any protection guide should consider maximal amplification of
biological effects as a result of field-body interactions, environmental conditions, and physiological variables.
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Appendix A: EUT Photos
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Appendix B: Test Setup Photos
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g
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Appendix C: Plots of SAR System Check
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Test Laboratory: CCIS Date/Time: 12.26.2014 18:42:10

DUT: Dipole 2450 MHz D2450V2; Type: D2450V2; Serial: D2450V2 - SN:910

Communication System: UID 0, CW (0); Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; ¢ = 2.02 S/m; &, = 50.71; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration:
e Probe: EX3DV4 - SN3924; ConvF(7.42, 7.42, 7.42); Calibrated: 20.06.2014;
e Sensor-Surface: 2mm (Mechanical Surface Detection), z= 1.0, 31.0
e FElectronics: DAE4 Sn1373; Calibrated: 11.06.2014
e Phantom: SAM with CRP; Type: QD000P40CD; Serial: 1765
e DASYS5252.8.7(1137); SEMCAD X 14.6.10(7164)

System Performance Check at Frequency 245S0MHz Body Tissue/d=10mm,
Pin=10 mW, dist=2.0mm (EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 18.942 V/m; Power Drift = 0.36 dB
Peak SAR (extrapolated) = 1.05 W/kg

SAR( g) = 0.502 W/kg; SAR(10 g) = 0.230 W/kg
Maximum value of SAR (measured) = 0.763 W/kg

System Performance Check at Frequency 2450MHz Body Tissue/d=10mm,

Pin=10 mW, dist=2.0mm (EX-Probe)/Area Scan (51x61x1): Interpolated grid:
dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.774 W/kg

dB

-5.16

-10.32

-15.48

-20.63

-2h.79

0dB=0.774 W/kg =-1.11 dBW/kg
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Appendix D: Plots of SAR Test Data
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Test Laboratory: CCIS Date/Time: 12.26.2014 20:28:45

DUT: Table PC; Type: W850; Serial: 1#

Communication System: UID 0, IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 Mbps) (0);
Frequency: 2412 MHz

Medium parameters used (interpolated): f=2412 MHz; 6 = 1.968 S/m; &, = 50.861; p = 1000
kg/m’

Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.42, 7.42, 7.42); Calibrated: 06.20.2014;
Sensor-Surface: 2mm (Mechanical Surface Detection), z= 1.0, 31.0
Electronics: DAE4 Sn1373; Calibrated: 06.11.2014

Phantom: SAM with CRP; Type: QD000P40CD; Serial: 1765

DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

WIFI Body Back/Low Channel/Area Scan (41x41x1): Interpolated grid: dx=1.200
mm, dy=1.200 mm

Maximum value of SAR (interpolated) = 0.0845 W/kg

WIFI Body Back/Low Channel/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=5mm, dy=Smm, dz=5mm

Reference Value = 2.437 V/m; Power Drift=0.12 dB

Peak SAR (extrapolated) = 0.227 W/kg

SAR(1 g) = 0.096 W/kg; SAR(10 g) = 0.037 W/kg

Maximum value of SAR (measured) = 0.145 W/kg

dB

-b.53

-11.06

-16.60

-22.13

-27.66

0dB = 0145 W/kg = -8 390 dBW/kg
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Test Laboratory: CCIS Date/Time: 12.26.2014 20:08:51

DUT: Table PC; Type: W850; Serial: 1#

Communication System: UID 0, IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 Mbps) (0);
Frequency: 2412 MHz

Medium parameters used (interpolated): f=2412 MHz; 6 = 1.968 S/m; &, = 50.861; p = 1000
kg/m’

Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.42, 7.42, 7.42); Calibrated: 06.20.2014;
Sensor-Surface: 2mm (Mechanical Surface Detection), z= 1.0, 31.0
Electronics: DAE4 Sn1373; Calibrated: 06.11.2014

Phantom: SAM with CRP; Type: QD000P40CD; Serial: 1765

DASYS52 52.8.7(1137); SEMCAD X 14.6.10(7164)

WIFI Body Right/Low Channel/Area Scan (41x51x1): Interpolated grid: dx=1.200
mm, dy=1.200 mm

Maximum value of SAR (interpolated) = 0.0137 W/kg

WIFI Body Right/Low Channel/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=5mm, dy=Smm, dz=5mm

Reference Value = 1.085 V/m; Power Drift =-0.27 dB

Peak SAR (extrapolated) = 0.0510 W/kg

SAR(1 g) =0.011 W/kg; SAR(10 g) = 0.00418 W/kg

Maximum value of SAR (measured) = 0.0166 W/kg

dB

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB =00166 W/kg =-17 80 dBW/kg
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Test Laboratory: CCIS Date/Time: 12.26.2014 19:36:29

DUT: Table PC; Type: W850; Serial: 1#

Communication System: UID 0, IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 Mbps) (0);
Frequency: 2412 MHz

Medium parameters used (interpolated): f=2412 MHz; 6 = 1.968 S/m; &, = 50.861; p = 1000
kg/m’

Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.42, 7.42, 7.42); Calibrated: 06.20.2014;
Sensor-Surface: 2mm (Mechanical Surface Detection), z= 1.0, 31.0
Electronics: DAE4 Sn1373; Calibrated: 06.11.2014

Phantom: SAM with CRP; Type: QD000P40CD; Serial: 1765

DASYS52 52.8.7(1137); SEMCAD X 14.6.10(7164)

WIFI Body Bottom/Low Channel/Area Scan (41x51x1): Interpolated grid:
dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.0589 W/kg

WIFI Body Bottom/Low Channel/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=5mm, dy=Smm, dz=5mm

Reference Value =2.113 V/m; Power Drift =0.11 dB

Peak SAR (extrapolated) = 0.123 W/kg

SAR(1 g) = 0.048 W/kg; SAR(10 g) = 0.017 W/kg

Maximum value of SAR (measured) = 0.0922 W/kg

dB
0

-h.92

-11.84

17,75

-23.67

-29.59

0.dB = 00922 W/kg =-1035 dBW/kg
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Calibration information for E-field probes

W
T M "l in Colaboration with N2,
Rt
‘ CALIBRATION LABORATORY -
TN

|

Add: No 52 Huxyunnbet Rosd, Haddian Districr, Beling. 100191, Ching -?, //\\ \? e

Tel: «R6: 10-62304633-2079 Fax: +86-10-623M63 12504 “, o

Ifmml: lnl'o‘avmcu:c om ':I:F""u\\h omelle.com SO CNAS L0442

Client Auden Certificate No; Z14-97052
X SO | R e W
CALIBRATION CERTIFICATE o R 1B
Ptjedt EX3DV4 - SN:3924
Calibration Procedure(s) TMC-OS-E-02-185
Calibration Procedures for Dosimetric E-field Probes

Calibration date June 23,2014

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards. _ID#  Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101818 01-Jul-13 (TMC, No.JW13-044) Jun-14
Power sensor  NRP-Za91 101547 01-Jul-13 (TMC, No.JW13-044) Jun-14
Powersensor NRP.-Z91 | 101548 01-Jul-13 (TMC, No.JW13-044) Jun-14
Reference10dBAtenuator | BT0S20 12-Dec-12(TMC No.JZ12-887) Dec-14
Referenca20dBAttenuator | BT0287 12-Dec-12(TMC No.JZ12-866) Dec-14
Reference Probe EX3DV4 | SN 3846 03-Sep-13(SPEAGN0.EX3-3846_Sep13) Sep-14
DAE4 | SN 1331 23-Jan-14 (SPEAG DAE4-1331_Jan14)  Jan-15
Secondary Standards | ID# Cal Date(Calibrated by, Certificate No)  Scheduled Calibration
SignalGeneratorMG37004 | 6201052605 01-Jul-13 (TMC, No.JW13-045) Jun-14
| Network Analyzer ES071C | MY4_6__‘I _1_9873 15-Feb-14 (TMC, No.JZ14-781) Fab-15
Name Function Signature
Calibrated by, Yu Zongying SAR Test Engineer %
i Reviewed by Qi Dianyuan SAR Project Leader R T =>
Apprevad hy: Ai@o L Ueputy Director of the laboratory . - - '{7',’&-\\4‘2?2
Issued: June 24,[2014
This calibration certificate shall not be reproduced except In full without written approval of the laboratory

Certificate No: Z14-97052 Page | of 1|
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Add: No,52 Huayunnbel Stoad. Hasdsan Diszrice Beljing, 100191, Ching

Feli »RO-10-623(401 32079 Fax: =86- 10620803 32304
Exmadl: Infod emeale com Hup Swww.emcite com
Glossary:
TSL tissue simulating liquid
NORMx,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx.y.z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters

Polarization @ @ rotation around probe axis

Polarization 8 8 rotation around an axis that is in the plane normal to prebe axis (at measurement center), |

8=0 is normal to probe axis

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

Calibration is Performed According to the Foliowing Standards:

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

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

Methods Applied and Interpretation of Parameters:

* NORMx yz Assessed for E-field polarization 8=0 (fS900MHz in TEM-cell: f= 1800MHz- wavegquide)

NORMzx.y.z are only intermediate values, i e , the uncerainties of NORMzx,y.z does not effect the

£~ -fiald uncertainty inside TSL (see below ConvF).

o NORM(Nx.y.z2 = NORMx.y.z* frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncenainty of the
frequency response is included in the stated uncertainty of ConvF

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

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

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

o ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperature
Transfer Standard for fS800MHz) and inside waveguide using analytical field distributions based on
power measurements for f >800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given
These parameters are used in DASY4 software to improve probe accuracy close to the boundary,
The sensitivity in TSL corresponds to NORMx.y,z* ConvF whereby the uncertainty corresponds to
that given for ConvF A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHz.

* Spherical isotropy (3D deviation from isotropy). in 8 field of low gradients realized using a flat
phantom exposed by a patch antenna.

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

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

Certificate No: Z14-97052 Page20f N
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Probe EX3DV4

SN: 3924

Calibrated: June 23, 2014
Calibrated for DASY/EASY Systems

(Note: nen-compatible with DASYZ system!)

Certificate No: 21497052 Page 3 of ||
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Add: No.52 Huavuanber Rosd, Haidian Distoet, Beijing. 100191, Ching
Tel +86-10-62304633.2079 Fax: +86- 106230463 3. 2504
E-mall: Info st emeitecom Hitpwaww.emcite. com

DASY — Parameters of Probe: EX3DV4 - SN: 3924

Basic Calibration Parameters

L_ S Sensor X Sensor Y ' Sensor Z | Unc (k=2)
| Norm{pVi(Vim)’)® 0.48 040 [0e6 |£108% |
DCP(mV)® 1036 100.2 Tros [ Mp—"

Modulation Calibration Parameters

uiD Communication ‘ A B |c b T Un—c_f“
L (OysemNams | |dB |dBV 48 mv___ | (ks2)

0 cwW [x 00 (00 (10 [000 [1977 |+22% |

ly |00 |00 1.0 176.9 |

) o 12 _joo (o0 |10 230.7 1

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

L 1

: The uncertainties of Narm X, Y, Z do not affect the E*-fisld uncertainty Inside TSL (see Page 5 and Page 6),
_ Numerical lingarization parameter; uncertainty not required,

" Uncertainly is determined using the max. deviation from linear response applying rectangular distribution

and I1s expressed for the square of the field value.

Cenificale No: Z14-97052 Paged of 11
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DASY - Parameters of Probe: EX3DV4 - SN: 3924

Calibration Parameter Determined in Head Tissue Slmulatmg Medla

0O
f (MH23° ¢ | Pe:::::;y c“':;f:)’"" ConvE X | ConvF ¥ ConvF 2 Alpha® 3:::; ::::';
750 419 089 997 | 997 997 | 280 | 047 | +12% |
850 | 415 082 946 | 946 | 946 | 023 | 152 | £12% |
T e00 | 415 0.7 961 | 061 | 981 | 013 | 1.48 | £12%
1750 | 401 1.37 B4S | B49 | 849 | 016 | 145 | +12% |
1900 400 1.40 8.03 8O3 | 803 | 018 | 145 | x12% |
| 2450 | 392 1.80 7.50 7.50 7.50 033 | 105 | =12% |

~ Frequency vaidity of +100MHz only applies for DASY v4 4 and higher (Page 2), eise It is restricled to +50MHz. The
uncenamty Is the RSS of ConvF uncertainty at calibration frequency and the uncertanty for the indicated frequency band

" At frequancy below 3 GHz, the validity of tissue parameters (£ and ¢) can be relaxed 1o £10% if hquid compensation
formula is applied to measured SAR values, At frequencies above 3 GHz, the validity of issue parameters (¢ and ) is
resmcua to £5%. The uncertainty is the RSS of the ConvF uncartainty for indicated target tissue parameters.

* Alpha/Depth are determined during calibration SPEAG warrants that the remaining deviation dus to the boundary
effect after compensation is always less than + 1% for frequencles below 3 GHz and below + 2% for the frequencies
between 3.6 GHz at any distance larger than half the probe bp diameter from the boundary

Certificate No; Z14-97052 Page Sof 11
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DASY - Parameters of Probe: EX3DV4 - SN: 3924

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductlvity | o | Depth® | Unct. |

f (MHz)" i Permittivity” (sim)’ ConvF X | ConvF Y | ConvF Z Alpha | mm) |2y
750 | 555 096 | 909 9.99 999 | 038 | 091 |12%
850 | 552 098 | 962 9.62 962 | 017 | 153 |+12%
900 |  ss0 1.05 955 9.55 955 | 026 | 111 | £12% |
1750 | 534 149 813 | 813 813 | 016 | 203 | +12%
1800 533 1.52 763 763 | 763 | 015 | 264 [+12%

2450 | 827 195 742 742 742 | 042 | 093 | £12% |

© Frequency validity of +100MHz only applies for DASY v4.4 and higher (Page 2}, else it 1s resincted to £50MHz. Tha
unoenaimy 8 the RSS of ConvF uncertainty at calibration frequency and the uncertainty fof the indicated frequency band.
Fat frequency below 3 GHz, the validity of tissue parameters (¢ and 0) can be relaxed to £10% If hquid compensation
formula s appied 1o measured SAR values. At frequencies above 3 GHz, the validity of tssue parameters (£ and o) Is
restncted to +5% The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.
© Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due 1o the boundary
effect afler compensation is always less than + 1% for frequencies below 3 GHz and below £ 2% for the lrequencies
betwsen 3-6 GHz at any distance larger than half the probe tip diameter from the boundary
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

Frequency response (normalized)

—
a} 500 1000 1500 2000 2500
El
f[MHz
TEM o) 28

T
3000

Uncertainty of Frequency Response of E-field: £7.6% (k=2)
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Receiving Pattern (®), 6=0°

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

10+

08|
é‘ co bre—wap oy o . = ,:‘»:‘I"l-‘.’“'-—tu.'__' - : i Ax» ot
= T i = S ———— B = LT e e
g .
w

5

‘418 ’ T v T X T T T v T v T T

-150 -100 -3C 0 30 100 150
Roilf*]
[+~ 100MHz - BOOMHz - 1800MHz - 2500MHz|
Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)
Cenificate No: Z14-97052 Page 8of 11
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Dynamic Range f(SARcaq)
(TEM cell, f = 900 MHz)

poc:
IC‘ E ll:l-':

R e £+ s

% 10" 4
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7
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10° 4--
r e —r MRRALLL e e s a s e e e e
107 10" 10° 10’ 10 10’
_____ SARjmWiem']
~8—n0t compensated @ compensated
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2 v 1 -t — e ey
1" 10 1! o' 0 10
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___—e—not compensated = + compensated |
Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
=900 MHz, WGLS R9(H_convF) f=1750 MHz, WGLS R22(H_convF)

ux

N 0 40 0 L

N
——— |
~S-measated  —— analylca

[ ——measeed — analjtical |

Deviation from Isotropy in Liquid

2 Al
©
o

& oo 200
4&’8 250

<10

480 040 Q40 020

0

QN 040 0 oM

10
Uncertainty of Spherical Isotropy Assessment: £2.8% (K=2)
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DASY - Parameters of Probe: EX3DV4 - SN: 3924

_Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) I 71 §5.2

| Mechanical Surface Detection Mode ' enabled
Optical Surface Dotncﬁ;n Mode disable
Probe Overall Length ‘ 337mm

| Probe Bo:y Diameter 10mm
Tip Length [ 9mm

| Tip Diameter [ 2.5mm .

| Probe Ti;o Sensor X Calibration Point imm
Probe Tip to Sensor Y Calibration Point ’ 1mm

| P;be Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Su:fac? = 2mm

Certificate No: Z14-97052 Page 11 orn
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Calibration information for Dipole

Calibration Laboratory of S, o
Schmid & Partner e

Engineering AG m
Zeughousstrasse 43, 8004 Zurich, Switzeriand ’gﬁ‘\:ﬁ

Accreased by the Swiss Accreditation Sonvice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

Multiiatoral Agr 1 for the recognition of calibration certificates

crent  CCIS (Auden) Certificate No: DB35V2-4d154 Jun13
CALIBRATION CERTIFICATE

Otgect DB35V2 - SN: 4d154

Calibration procedureds) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

Calration dato: June 06, 2013
This confcatn 1he 11 hilty o ds, Which realkze tha physical unity of measunements (S1).
Tha and the with P Aty are Givon on the following pages and are pan of the cenficate

Al calibrations hand Deen conducied in the closed laboratory lacilZy: smwonmant lemperature (22 « 31°C and hurmdty « T0%

Calbration Equipment usad (MATE critcal for calibration)

Primary Standards lIow Cal Date (Cenificate No.) Schaduled Calb
Power meter EPM-442A GE37460704 01-Nov-12 (No. 217-01640) Oct13

Power sensor HP B481A US3ITZI27EY 01-Nov-12 (No. 217-01640) Oct13
Reterorce 20 4B Attenualor SN: 8058 (20k) 04-Apr-13 (No. 217-01736) Apr-14

Type-N mismatch combination | SN: SO47,3/ 06327 04-Ape-13 (No. 217-01739) Ape-14

Flofersnce Probe ESIDVI SN: 3205 28-Doc-12 (No. ES3-3205_Dec12) Dec 13

DAE4 $N: 801 25-Ape-13 (No. DAES-B01_Apri3) Ap14

Secondary Standards [IDw Chack Dato (in house) Scheduled Check
Power sensor HP B481A | My 41092317 18-Oct02 (in housa check OCt-11) 1n house chock: Oct-13
RF gensator RAS SMT-06 | 100005 04-Aug-99 (In house check Oct-11) In house check: Oct-13
Notwork Analyzer HP B753E ltmmum 18-0ct-01 (in house check Oct12) 1n house check: Oct-13

Name Functon Segnaturn

Calbrated by Lot Krymnar Laboratory Technician

Approved by Katia Pokovic Toctnicat Manager %&

Issuaa June 6, 2013

This calibration certificale shal rot be reproduced excopt n lull withou? written approval of the lad

W.
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Calibration Laboratory of STy,

, FaANA Schwotzerischer Kalibrierdionst
Sd’url‘qd & F_’artner e Service suisse d'étalonnage
Engineering AG T Servizio svizzero i taratura
Zoughausstrasse 43, 8004 Zurich. Switzerland a,"/;\\,r Swiss Calibration Service
el
Accradited by e Swiss Accrodiaton Senico (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatorios to the EA
Multilateral Agreoment for the recognitson of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

IEEE Std 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

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 Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Paramelers with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Retumn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point, The Return Loss ensures low
reflected power. No uncertainty required. =

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

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

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

The

multiphed by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

rted uncertainty of measurement is stated as the standard uncertainty of measurement
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Measurement Conditions
DASY system configueation. as far as not given on page 1.
DASY Version DASYS V5286
Extrapolation Advanced Extrapolation
Phantom Moduiar Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx. dy, dz =5 mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
The leliowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 415 0.90 mho'm
Measured Head TSL parameters (220=202)°C 404:6% 0.94 mho/m = 6 %
Head TSL temperature change during test <05°C s —
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measured 250 mW input power 247 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 9.51 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measurod 250 mW input power 1.59 Wikg
SAR for nominal Head TSL parameters normalized o 1W 6.17 Wikg = 16.5 % (k=2)
Body TSL parameters
The following paramaters and calculations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220C 552 0.97 mho/m
Measured Body TSL parameters (220:02)°C 545:6% 1,00 mho'm = 6 %
Body TSL temperature change during test <05°C — -
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 244 Wikg
SAR for nominal Body TSL parameters normalized to 1W 9.51 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input power 1.50 Wikg
SAR for nominal Body TSL parameters normalized to 1W 6.23 Wikg = 16.5 % (k=2)
Centificate No; DBISVZ4d154_Jun13 Page 3ol 8
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Appendix
Antenna Parameters with Head TSL

Impedance, transtormed to teed pomt 52401-28i0
Return Loss -2884dB

Antenna Parameters with Body TSL

Impedance, transiormed 1o foed point 4820-45j0
Return Loss -26.0dB

General Antenna Parameters and Design

| Electrical Detay (one direction) | 1432 ns

Alter long term use with 100W radiated power, only a slight wamming of the dipole near the feedpoint can be measured

The dipole is made of standard semirigid coaxial cable. The center conducior of the leeding line is directly connected to the
secondarmolundpoh.T‘hemonmiswremmmmluwmh.mmdmm.mmm
are added to the dipole arms in order 10 improve maltching when loaded according 1o the positon as explained in the
‘Measurement Conditions® paragraph, The SAR data are not affected by this change. The overall dipole length is still
according 10 the Standard,

No excessive force must be applied 10 the dipole arms, because they might bend or the soldared connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on Decamber 28. 2012
Centificate No: D835V2-40154_Jun13 Pagedol8
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCIS141201060RF

No.B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366 Page 62 of 88



c c I s Report No: CCIS14120106001

DASYS5 Validation Report for Head TSL

Date; (6.06.2013
Test Laborutory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz: Type: D835V2; Serial: D835V2 - SN: 4d154

Communication System: UID 0 - CW ; Frequency: 835 MHz )
Medium parameters used: f = 835 MHz: a = 0.94 S/m; &, = 40.4; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASY352 Confligurution:
o Probe: ES3DV3 - SN3205: ConvF(6.03, 6.05, 6.05); Calibrated: 28.12.2012;
= Sensor-Surface: 3mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 25.04,2013

Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

« DASYS252.8.6(1115) SEMCAD X 14.69(7117)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement gnd: dx=Smm, dy=5mm, dz=5mm

Reference Value = 57.316 V/m; Power Drift =-0.00 dB

Peak SAR (extrapolated) = 3,76 W/ikg

SAR(] g) = 2.47 Wikg; SAR(10 g) = 1.59 W/kg

Maximum value of SAR (measured) = 2,91 Wikg

0dB =291 W/kg=4.64 dBW/kg
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Impedance Measurement Plot for Head TSL

6 Jun 2003 @8:30:22
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DASYS Validation Report for Body TSL

Date: 05.06.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz: Type: D835V2; Serial: D835V2 - SN: 4d154

Communication Systemy; UID 0 - CW : Frequency: 835 MHz

Medium parameters used: f =835 MHz; 0 = | S/m; & = 54.5; p= 1000 kg}m‘
Phantom section: Flat Section

Mecasurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:
* Probe: ES3DV3 - SN3205; Conv6.04, 6.04, 6.04); Calibrated: 28.12.2012;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibruted: 25.04.2013
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

» DASYS52528.6(1115); SEMCAD X 14.697117)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 55.428 V/m; Power Drift = -0,00 dB

Peak SAR (extrapolated) = 3.58 Wikg

SAR(I g) = 2.44 W/kg: SAR(10 g) = 1.59 W/kg

Maximum value of SAR (measured) = 2,85 W/kg

12m

0 dB = 2.85 W/kg = 4.55 dBW/kg
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Impedance Measurement Plot for Body TSL

3 Jun 2013 Q9r4RrS2
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Dipole Impedance and Return Loss calibration Report

Object:

Calibration Date:

Calibration reference:

Calibrated By:

D835V2 - SN: 4d154

June 20, 2014

D01

IEEE Std 1528:2003, IEC 62209-1:2005, FCC KDB 865664

Tﬂf ﬂ@t W@' (Janet Wei, SAR project engineer)

Reviewed By:
J (Bruce Zhang, Technical manager)
Environment of Test Site
Temperature: 21 ~23°C
Humidity: 50~60% RH
Atmospheric Pressure: 1011 mbar

Test Data

Measurement Plot for Head TSL
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Measurement Plot for Body TSL
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Comparison with Original report
Items Calibrated By Speag | Calibrated By CCIS Deviation Limit
Impendence for Head TSL 52.40-2.8)Q 54.00-1.6 jQ 1.60+1.2jQ 50
Return Loss for Head TSL -28.8dB -27.6dB 4.2% +20%(No less than 20 dB)
Impendence for Body TSL 48.20-4.5 jQ 47.10Q-3.5jQ -1.1Q+1jQ +5Q
Return Loss for Body TSL -26.0dB -26.6dB -2.3% 1+20%(No less than 20 dB)

Result
Compliance

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

No.B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen,

Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366

Project No.: CCIS141201060RF
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Calibration Laboratory of S Schweizeriacher Katibrierdsenst

Schmid & Partner N % Service suisse d'ialonnage
Engineering AG 3 Servizio svizzero d taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland ‘-4,@.\.,\? Swiss Calibration Service

Accrodited by the Swss Accreditation Senice (SAS)
The Swiss Accroditation Service |s one of the signatories to the EA
Muttilateral Agreement for the recognition of calibration certificates

cient  CCIS (Auden) Certificate No: D1900V2-5d175_Jun13

CALIBRATION CERTIFICATE
Otrect D1900V2 - SN: 5d175
Calbration procedure(s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz
Caibeation date: June 10, 2013
This ¢ 1 the traceabality 10 national standands, which realize the physical unis of (Sh
The measurements and 1he uncertal wellly fisencn probability are grvan on the following pagos and are past of the cerificate

AN calbeations have been conducted in the closed

y tacity: ternp (22 2 35°C and humidity < 70%.

Cafbrution Equipment used (MATE crtical for calibraton)

Primary Standas D& Cal Date (Comficate No | Schoduled C.

Power meter EPM-442A GBI 01-Now- 12 (No. 217-01640) Oct-13

Powst sensor HP BaR1A US3720eeT8) 01-New-12 (No. 217-01640) Oct=13

R, 20 0B Attonuam SN 5058 (20x) 04-Apr-13 (No. 217.01738) Ape-14

Typo-N mismatch combination SN S0M7.3 706327 D4-Apr13 (No. 217-01739) Ape-14

Redarence Probe ESIOVI SN: 3205 28-Dec-12 (No. ES3-3205_Dec12) Duc-13

DAEZ SN 601 25.Ape-13 (No. DAE4-601_Apri3) Age-14

S y Standard Ds Check Date (in house) Schaduled Check

Power sensor HP BAB1A MY41002317 168-001-02 (in house check Oct-11) In houta check: Oct-13

RF genorator RAS SMT-06 100005 D4-Aug-99 {in house check Oct-11) In howsd checi: Oct-13

Network Analyzer HP BT53E US37I00585 54208 1806101 (In house chack Oct-12) In house check: Oct-13
Name Function

Calibratod by. Jeton Kastiat Latsomtory Technician E u_/

Appeoved by, Katjn Pokovic Techaical Manager %

Issued: June 11, 2013
his catbration Snal not Bo reproduced excegt o hull without writlen approval of the inbocatory., |
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughaussirause

43, 8004 Zurich, Switzeriand

Accrudited by the Swiss Accreoilation Senice (SAS) Accreditation No.; SCS 108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recagnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

IEEE Std 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

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 Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required, .

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required,

SAR 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
connector.

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 the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Centficate No: D1900V2-5d175_Jun13 Page 20l 8
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Measurement Conditions
DASY system configuration, as far as not on page 1,
DASY Version DASYS vs28.7
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 1900 MHz £ 1 MMz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 40.0 1.40 mho/m
Measured Head TSL parameters (220:202)°C 39326% 1.34 mha/m + 6 %
Head TSL temperature change during test <05°C —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Mead TSL Condition
SAR measuted 250 mW input power 9.76 Wixg
SAR for nominal Head TSL parameters normalized to 1W 39.9 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condiion
SAR measured 250 mW input power 5,14 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.8 Wikg = 16.5 % (k=2)
Body TSL parameters
The lollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 533 1.52 mho/m
Measured Body TSL parameters (220202)°C 53726% 1.50 mho'm £ 6 %
Body TSL temperature change during test <05°C — o
SAR result with Body TSL ”
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.1 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 40.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input pawer 5.38 Wikg
SAR for nominal Body TSL parameters normalzed to 1W 21.6 W/kg £ 16.5 % (k=2)
Centificate No: D1900V2-5d175_Jun13 Page 30l 8
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Appendix
Antenna Parameters with Head TSL

Impedance, translomed 1o leed point 5400 +54K)
Return Loss -2384dB
Antenna Parameters with Body TSL
Impedance, transformed 10 feed point 4920+572
Return Loss -247d8B
General Antenna Parameters and Design
| Etectrical Delay (one drection) | 1.202 ns

After long 1erm use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is dirsctly connecied 1o the
second arm of the dipole. The antenna is thecelore short-circuited for DC-signals, On somae of the dipoles, small end caps
are added 1o the dipole amms in order to iImprove matching when laded according 1o the position as explained in the
*Measurement Conditions® paragraph. The SAR data are not atfected by this change. The overall dipole length is still

according to the Standard

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged,

Additional EUT Data

Manutactured by SPEAG
Manufactured on June 08, 2012
-
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DASYS5 Validation Report for Head TSL

Date: 10.06.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI900V2; Serial: DI1900V2 - SN: 5d175

Communication System: UID 0 - CW ; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; o = 1.34 $/m; & = 39.3; p = 1000 kg/m"
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205: ConvF(4.98, 4.98, 4,98); Calibrated: 28.12.2012:
= Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated; 25,04.2013
» Phantom: Flat Phantom 5.0 (front); Type: QDDOOPSOAA; Serial; 1001
« DASYS2528.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 96.173 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 17.7 Wikg

SAR(I g) = 9.76 Wikg; SAR(10 g) = 5,14 W/kg

Maximum value of SAR (measured) = 12.1 Wikg

Jom

0dB = 12.1 W/kg = 10.83 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Dade: 10.06.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d175

Communication System: UID 0 - CW ; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; o = 1.5 $/m; & = 53.7; p = 1000 kg/m"
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:
» Probe: ES3DV3 - SN3205; ConvFi4.6, 4.6, 4.6); Calibrated: 28.12.2012:
»  Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 25,04,2013
= Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

» DASYS52528.7(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=Smm, dz=5mm

Reference Value = 96.173 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 17.2 W/kg

SAR(I g) = 10.1 W/kg; SAR(10 g) = 5.38 W/kg

Maximum value of SAR (measured) = 12.7 Wikg

0dB = 12.7 Wikg = 11.04 dBW/kg
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Impedance Measurement Plot for Body TSL
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Dipole Impedance and Return Loss calibration Report

Object: D1900V2 - SN: 5d175
Calibration Date: June 12, 2014
. . . IEEE Std 1528:2003, IEC 62209-1:2005, FCC KDB 865664
Calibration reference: DO
Calibrated By: 7 W :
aiibrated By ﬂ*n@t o (Janet Wei, SAR project engineer)

M f
Reviewed By: WM

Environment of Test Site

J (Bruce Zhang, Technical manager)

Temperature: 18 ~ 25°C

Humidity: 50~60% RH

Atmospheric Pressure: 1011 mbar
Test Data

Measurement Plot for Head TSL
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Measurement Plot for Body TSL
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Comparison with Original report
Items Calibrated By Speag | Calibrated By CCIS Deviation Limit
Impendence for Head TSL 54.00+5.4jQ 52.7Q+7.5jQ -1.3Q+2.1jQ +5Q
Return Loss for Head TSL -23.8dB -22.2dB 6.7% 120%(No less than 20 dB)
Impendence for Body TSL 49.20+5.7 |Q 48.40+6.2 jQ -0.8Q+0.5jQ +5Q
Return Loss for Body TSL -24.7dB -23.8dB 3.6% 1+20%(No less than 20 dB)
Result
Compliance

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

No.B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
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Calibration Laboratory of X, Schwoizerischer Kalibrierdienst
Schmid & Partner % Service sulsse d'étalonnnge
Engineering AG =N Sorvizio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich. Switzerland ‘-,,,,ﬁ“ & Swiss Calibestion Service
ACCHEted by the Swiss Accremiation Senice (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service Is one of the signatories to the EA

Multilatoral Agroement for the recognition of calibration certificates

clien  CCIS (Auden) Certificate No: D2450V2-910_Jun13
CALIBRATION CERTIFICATE

Object D2450V2 - SN: 910

Caftbeatico procodure(s) QA CAL-05.v0

Calibration procedure for dipole validation kits above 700 MHz

Cafibeation dalo June 07, 2013
This cusbration canificate docurmants the y 90 natonal g5, which realzo the prysical s of measurements (S1)
e and the with conlidence probability am given on the following pages and are part of the ceihicate

AT calibentions have been conductod in the closed lborasory faclity: environmaent temperature (22 = 3)°C and humidty « 70%,

Calivration Equipment used (METE oritical #or calbration)

Primavy Standards D« Cat Dato (Canificate No.) Scheduled Calbration
Power meter EPM-4424 GBI7ah0704 01 -Now-12 (No. 217-01840) Oct13

Powor sonsor HP BAS1A US37292783 01-Nov-12 (No. 217.01640) Oct-13

Releronce 20 08 Attenuator SN: 5058 (20k) 04-Apr-13 (No. 29701736) Ape-14

Type-N mismatch combination SN 5047.3 1 08327 04-Apr-13 (No, 2170 733) Ape-1d

Retorance Probe ESIOV3 SN: 3205 28-Dec-12 (No. ES33205_Dect?2) Dec-13

DAE4 SN 601 25-Mpr-13 (No. DAEL-601_Apn13) Apr-14

Secondary Stardards 0¥ Check Dato (in house) Schodused Chock
Powar sonsoe HP 84814 MY41002317 18-0¢t-02 (i house check Oct+11) In house check: Oc13
RF gonerator RAS SMT06 100005 04-Aug59 (In house chack Oct-11) In house check: Oct-13
Natwork Anatyzes HP 8753E US37360585 S4206 18-00t-01 (in house chock Oct12) In house check: Oc1-13

Name Functon Sgnature
4

Cadbeated by: Leit Klysnor Labomtocy Technician ﬁ;, %

Ropeoved . Kati Pokave Tochnical Managor %?g

Issued: Juno 7, 2012

This calbeation cenificate shall not be reproduced axcept in full without writton appeoval of th laboestory,
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Calibration Laboratory of P

Schmid & Partner N
Engineeli AG - e

M-w-:ga. 8004 Zurich, Switzerland ’«:{ff_“,;\‘\‘,?

Accrediod by the Swiss Accreditation Senice (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Ag: it for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 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 GHz2)",
February 2005

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

* Antenna Parameters with TSL: The dipole is mounted with the spacer 1o position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

* Feed Point Impedance and Retumn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required. ’

* Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

* SAR 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
connector.

= 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 the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
msvmmnmﬁg.ug_lig\.nlugm on page 1,
DASY Version DASYS V5287
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution ax, dy, d2 = 5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 39.2 1.80 mha/m
Measured Head TSL parameters (20202 °C 37826% 1.81 mho/m + 6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.5 Wikg
SAR for nominal Head TSL parameters nommalized 1o 1W 53.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 6.24 Wikg
SAH for nommnal Head TSL parameters normalized to TW 24.8 Wikg 2 16.5 % (k=2)
Body TSL parameters
The lollowing parametars and calculations were
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 527 1.95 mho/m
Measured Body TSL parameters (220=202)°C 509:6% 202mho/mz6%
Body TSL temperature change during test <05°C e -
SAR result with Body TSL )
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 132 Wikg
SAR for nomanal Body TSL parameters nommalized 1o 1W 51.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input power 6.09 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24.0 Wikg = 16.5 % (k=2)
Cenlificate No: D2450V2:910_Jun13 Page 30l 8
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 5660 +1810
Retumn Loss -23.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 5180+30j0
RAetumn Loss -29.3d8

General Antenna Parameters and Design

| Eectrical Detay (cne direction) [ 1.159 ns

Aﬂcrwmmm1Wrmbﬂm.maﬁnmﬂh%mrm1mmumm_

Thad'pohiamadeolﬂmmwwm.mmimmﬂhmnaMmmmm
amndamolum.m“mumamamwwmh_mmdmwm.mmw
mﬁ:ﬂmminmwmmm when loaded according 1o the position as explained in tho

I i " paragraph. The SAR data are not affected is change. overall dipole i
according to the Standard i b i
Noexmﬁufmmunheamdloumm.mmammmbondww-widemmeamwm
feodpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 19, 2012
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DASYS5 Validation Report for Head TSL

Date: 07.06,2013
Test Laboratory: SPEAG, Zurich. Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 910

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

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

Measurement Standard: DASYS (IEEE/IEC/ANS] C63.19-2007)

DASY52 Configuration:
« Probe: ES3DV3 - SN3205; ConvIF(4.52, 4.52, 4.52): Calibrated: 28.12.2012:
» Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 25.04.2013
* Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Senal: 1001

¢ DASY5252.8.7(1137), SEMCAD X 14.6.10(7164)

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

Reference Value = 95,417 V/im: Power Drift = 0,06 dB

Peak SAR (extrapolated) = 28.1 Wikg

SAR(1 g) = 13.5 Wikg: SAR(10 g) = 6.24 W/kg

Maximum value of SAR (measured) = 17,3 Wikg

Bat

0dB =173 Wikg = 12,38 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 07.06,2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 910

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

Medium parameters used: f = 2450 MHz; 6 = 2.02 $/m; ¢, = 50.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:
* Probe: ES3DV3 - SN3205; ConvF(4.42, 4.42, 4.42); Calibrated: 28.12.2012:
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
» Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

« DASYS5252.8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 95.417 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 27.6 Wikg

SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.09 Wikg

Maximum value of SAR (measured) = 17.4 W/kg

%

0dB =174 Wikg = 12,41 dBW/kg
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Impedance Measurement Plot for Body TSL

7 Jun 2013 08:33: 32
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Dipole Impedance and Return Loss calibration Report

Object:

Calibration Date:

Calibration reference:

Calibrated By:

D2450V2 - SN: 910

June 20, 2014

D01

IEEE Std 1528:2003, IEC 62209-1:2005, FCC KDB 865664

Tﬂf ﬂ@t W@' (Janet Wei, SAR project engineer)

Reviewed By:
J (Bruce Zhang, Technical manager)
Environment of Test Site
Temperature: 18 ~ 25°C
Humidity: 50~60% RH
Atmospheric Pressure: 1011 mbar

Test Data

Measurement Plot for Head TSL
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Measurement Plot for Body TSL
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Comparison with Original report

Items Calibrated By Speag | Calibrated By CCIS Deviation Limit
Impendence for Head TSL 56.80+1.8jQ 56.80+3.8jQ 00+2.0 jQ 150
Return Loss for Head TSL -23.9dB -22.7dB 5.0% 1+20%(No less than 20 dB)
Impendence for Body TSL 51.8Q+3.0 jQ 50.3Q+2.7jQ -1.5Q-0.3 jQ 50
Return Loss for Body TSL -29.3dB -31.2dB -6.5% +20%(No less than 20 dB)

Result
Compliance
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Calibration information for DAE

RUWP
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Client : Auden Certificate No: Z14-97051
| CALIBRATION CERTIFICATE A
‘ Object DAE4 - SN. 1373

Calibration Procedure(s) TMC-0S-E-01-188

Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Callbration date June 11, 2014

This catibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(S1). The measurements and the uncertainties with confidence probability are given an the following
pages and are part of the cartificate.

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

Calibration Equipment used (M&TE critical for calibration)

‘ Primary Standards | D # Cal Date(Calibrated by, Certificate No ) Scheduled Calibration

bocument\r\ﬁ |
‘ Process Calibrator 753 | 1971018 01-July-13 (TMC, No:JW13-049) July-14
|

Name Function Signature
Calibrated by, Yu Zongying SAR Test Engineer X —
Reviewad by Qi Dianyuan SAR Project Leader : ﬁ:v‘d/
. |
Approved by Lu Bingsong Deputy Director of the laboratory - W J‘L

Issued, June 12, 2014 .
This calibration certificate shall not be reproduced except in full without written approval of the laboratoty
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' in Collaboraton with
e
VAR CALIBRATION LABORATORY

Add: No 52 Huasuanbei Road, Hasdian Districy, Betjing, 100191, Chiany
Tel +26- 106230403 32079 Fax: 18616230463 32504
F-pal)! Jpdauegmuing com Hupl/www emerie ¢om
Glossary:
DAE data acquisition electronics

Connector angie information used in DASY system to align probe sensor X
to the robot 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 corresponds to the full scale range of the
voltmeter in the respective range.

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

« The report provide only calibration results for DAE, it does not contain other
performance test results.
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T M N -4 In Collaboraton with
' { s _p ¢ a g9
VAR, '\ CALIBRATION LABORATORY

Add: NouS2 Husryoanber Romd, Haidian District. Bejing, 100197, China
lel: »No-1 062 MMa 332075 Fan, =86-10.62304633-2504
Famaal: lop et som i www emciie o

DC Voltage Measurement
AD - Conwerter Resalution nominal
High Range 1ILSB = 8.1V full range = 100 . +300 mV
Low Range 188 = 81nV full range = -1 +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y z
High Range 403,888 + 0.15% (k=2) | 403 836 « 0 15% (k=2) 404 131 + 0 15% (k=2)
Low Range 3.98796 4 0.7% (k=2) | 3966832+ 07% (k=2) | 401263 + 0.7% (k=2)

Connector Angle

l Connector Angle 1o ba used In DASY system 254°11°

Certiflcste No: Z14-9705) Page 10f 3
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