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FCC SAR Test Report
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1. Statement of Compliance

The maximum results of Specific Absorption Rate (SAR) found during testing for Hewlett-Packard Company,

DUT: Tablet PC, Brand Name: HP 7, Model Name: HSTNH-B14C are as follows.

<Highest Reported Standalone SAR Summary>

o Reported 1g-SAR . Highest Reported
Frequency Band | Exposure Position (W/kg) Equipment Class 1g-SAR (W/kg)
WLAN 2.4GHz Band Body (0 cm Gap) 1.26 DTS 1.26

This device is in compliance with Specific Absorption Rate (SAR) for general population/uncontrolled
exposure limits (1.6 W/kg) specified in FCC 47 CFR part 2 (2.1093) and ANSI/IEEE C95.1-1992, and had
been tested in accordance with the measurement methods and procedures specified in IEEE 1528-2003 and

FCC OET Bulletin 65 Supplement C (Edition 01-01).
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2. Administration Data

2.1 Testing Laboratory

Test Site SPORTON INTERNATIONAL (KUNSHAN) INC.

No. 3-2, PingXiang Road, Kunshan, Jiangsu Province, P.R.C.
Test Site Location TEL: +86-0512-5790-0158

FAX: +86-0512-5790-0958

2.2 Applicant
Company Name Hewlett-Packard Company
Address 1501 Page Mill Road, M/S1419, Palo Alto, CA 94304, United States

2.3 Manufacturer

Company Name Huizhou BYD Electronic Co., Ltd.

Address C4 and C6 Building, BYD Industrial Park, Xiangshui River, Economic
Development Zone, Daya Bay, Huizhou, Guangdong, P R China

2.4 Application Details

Date of Start during the Test Jul. 04, 2013

Date of End during the Test Jul. 04, 2013
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3. General Information

3.1 Description of Equipment Under Test (EUT)

Product Feature & Specification

DUT Tablet PC
Brand Name HP 7

Model Name HSTNH-B14C
FCCID B94HHB14C

Wireless Technology and
Frequency Range

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

+ 802.11b/g/n HT20

Mode  Bluetooth 2.1+EDR
WLAN: Chip Antenna

Antenna Type Bluetooth: Chip Antenna

HW Version PVT

SW Version P702T_V01.08_ 130605

DUT Stage Identical Prototype

Remark:

1. The above EUT's information was declared by manufacturer. Please refer to the specifications or user's manual for
more detailed description.
2. Voice call is not supported.
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3.2 Maximum RF output power among production units

Maximum Target Average Power for Production Unit
WLAN 2.4GHz IEEE 802.11
Channel 11b 11g HT20
CH 01 14.5 9.5 9.5
CH 06 14.5 9.5 9.5
CH 11 15.5 10.5 10.5
Maximum Target Average Power for Production Unit
1Mbps 2Mbps 3Mbps
D ek (GFSK) (/4-DQPSK) (8-DPSK)
Bluetooth 8.5 6.5 6.5
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3.3 Applied Standard

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

ANSI/IEEE C95.1-1992

IEEE 1528-2003

FCC OET Bulletin 65 Supplement C (Edition 01-01)

FCC KDB 447498 D01 v05r01

FCC KDB 248227 D01 v01r02

FCC KDB 616217 D04 v01r01

FCC KDB 865664 D01 v01r01

3.4 Device Category and SAR Limits

This device belongs to portable device category because its radiating structure is allowed to be used within 20
centimeters of the body of the user. Limit for General Population/Uncontrolled exposure should be applied for this
device, itis 1.6 W/kg as averaged over any 1 gram of tissue.

3.5 Test Conditions

3.5.1 Ambient Condition

Ambient Temperature 20t024 C
Humidity <60 %

3.5.2 Test Configuration

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

For WLAN SAR testing, WLAN engineering testing software installed on the EUT can provide continuous
transmitting RF signal.
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4. Specific Absorption Rate (SAR)

4.1 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.

4.2 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:
SAR — d (dW) _ d (dW)
~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
6T
SAR=C(—

8t

Where: C is the specific heat capacity, 8T is the temperature rise and &t is the exposure duration, or related to the
electrical field in the tissue by

o|E|?
SAR =

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.
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5. SAR Measurement System

Remate Control Box PC

2 =
0
a———————
D e ——]
—_—
Signal Lamps Electro-Optical Converter (EOC)
e
DAE
(Opt. Link)
Measurement Server
E-field Probe
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[ — Robot Controller
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@]
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Fig 5.1 SPEAG DASY System Configurations

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

VVVVVVVYVY VYVVVYY

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

Component details are described in in the following sub-sections.
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5.1 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.

5.1.1 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 10 MHz to 6 GHz; Linearity: + 0.2 dB

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

Dynamic Range 10 pW/g to 100 mWY/g; Linearity: + 0.2 dB
(noise: typically < 1 pW/g)

Dimensions Overall length: 330 mm (Tip: 20 mm)

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

Fig 5.2 Photo of EX3DV4

5.1.2 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 + 0.25dB. The sensitivity parameters (NormX, NormY,
and NormZ), the diode compression parameter (DCP) and the conversion factor (ConvF) of the probe are tested.
The calibration data can be referred to appendix C of this report.

5.2 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 5.3 Photo of DAE
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5.3 Robot

The SPEAG DASY system uses the high precision robots (DASY5: TX90XL) type from Staubli 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 £0.035 mm)

High reliability (industrial design)

Jerk-free straight movements

Low ELF interference (the closed metallic construction shields against motor control fields)

YVVY

Fig5.4 Photo of DASY5

5.4 Measurement Server

The measurement server is based on a PC/104 CPU board with CPU (DASY5: 400 MHz, Intel Celeron), chipdisk
(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/O
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 5.5 Photo of Server for DASY5
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5.5 Phantom

<ELI4 Phantom>

Shell Thickness | 2 + 0.2 mm (sagging: <1%)
Filling Volume Approx. 30 liters
Dimensions Major ellipse axis: 600 mm
Minor axis: 400 mm

Fig5.6 Photo of ELI4 Phantom

The ELI4 phantom is intended for compliance testing of handheld and body-mounted wireless devices in the
frequency range of 30 MHz to 6 GHz. ELI4 is fully compatible with standard and all known tissue simulating liquids.

5.6 Device Holder

<Laptop Extension Kit>

The extension is lightweight and made of POM, acrylic glass and foam. It fits easily on the upper part of the mounting
device in place of the phone positioned. The extension is fully compatible with the SAM Twin and ELI phantoms.

Il-‘.

Fig 5.7 Laptop Extension Kit
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5.7 Data Storage and Evaluation

5.7.1 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 verification 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/m], [A/m], [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.

5.7.2 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;, ajp, ai1, ap
- Conversion factor ConvF;
- Diode compression point dcpi
Device parameters : - Frequency f
- Crest factor 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 :

cf

Vv, = Ui+Ui2-dcp_
1

with Vi = compensated signal of channel i, (i = x, y, z)
Ui = 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 :

Vi
Norm;-ConvF

E-field Probes : E; =

2
H-field Probes : H; = |/V; - 2ttt
with Vi = compensated signal of channel i, (i = x, y, z)

Norm; = sensor sensitivity of channel i, (i = x, y, z), pV/(V/m)2 for E-field Probes
ConvF = sensitivity enhancement in solution
ajj = sensor sensitivity factors for H-field probes
f = carrier frequency [GHZz]
Ei = electric field strength of channel i in V/im
H; = magnetic field strength of channel i in A/m

The RSS value of the field components gives the total field strength (Hermitian magnitude) :

Eior = /E,% + EZ + EZ

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

o

AR=E2, ———
S ot 5-1000

with SAR = local specific absorption rate in mW/g
E:t = total field strength in V/m
o = conductivity in [mho/m] or [Siemens/m]
p = equivalent 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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5.8 Test Equipment List

. . Calibration
Manufacturer Name of Equipment Type/Model Serial Number Last Cal. Due Date

SPEAG 2450MHz System Validation Kit D2450V2 736 Jul. 25, 2011 Jul. 24, 2013
SPEAG Data Acquisition Electronics DAE4 1210 Jun. 19, 2013 Jun. 18, 2014
SPEAG Dosimetric E-Field Probe EX3DV4 3857 Jun. 20, 2013 Jun. 19, 2014
SPEAG ELI4 Phantom QD OVA 001 BB 1079 NCR NCR
SPEAG Phone Positioner N/A N/A NCR NCR
Agilent ENA Series Network Analyzer E5071C MY46106933 Aug. 31, 2012 Aug. 30, 2013

R&S Signal Generator SMR40 100455 Jan. 18, 2013 Jan. 17, 2014
Agilent Power Meter E4416A MY45101555 Aug. 22,2012 | Aug. 21,2013
Agilent Power Sensor E9327A MY44421198 Aug. 22,2012 | Aug. 21, 2013
Agilent Dual Directional Coupler 778D 50422 Note 4
Woken Attenuator 1 WKO0602-XX N/A Note 4

PE Attenuator 2 PE7005-10 N/A Note 4

PE Attenuator 3 PE7005- 3 N/A Note 4
Agilent Dielectric Probe Kit 85070D US01440205 Note 5

AR Power Amplifier 581G4M2 328767 Note 6

R&S Spectrum Analyzer FSP30 101399 May 23,2013 | May 22, 2014

Table 5.1 Test Equipment List
Note:

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

2. Referring to KDB 865664 D01v01r01, 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 justification data of dipole D2450V2, SN: 736 can be found in appendix C. The return loss is < -20dB, within
20% of prior calibration, the impedance is within 5 ohm of prior calibration.

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

5. 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 Agilent.

6. 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 1W input power according to the ratio of
1W 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

7. Attenuator 1 insertion loss is calibrated by the network Analyzer, which the calibration is valid, before system
check.
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6. 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. 6.1. For
body SAR testing, the liquid height from the center of the flat phantom to the liquid top surface is larger than 15 cm,
which is shown in Fig. 6.2.

Fig 6.1 Photo of Liquid Height for Body SAR

The following table gives the recipes for tissue simulating liquid.

Frequency Water Sugar Cellulose Salt Preventol DGBE Conductivity | Permittivity
(MHz) (%) (%) (%) (%) (%) (%) (0) (e7)
2450 68.6 0 0 0 0 314 1.95 52.7

Table 6.1 Recipes of Tissue Simulating Liquid

The dielectric parameters of the liquids were verified prior to the SAR evaluation using an Agilent 85070D Dielectric Probe
Kit and an Agilent Network Analyzer.

The following table shows the measuring results for simulating liquid.

Frequency|Liquid .I[_?mu:;:l Conductivity [Permittivity (Conductivity |[Permittivity| Delta (o) | Delta (g,) Limit (%) Date
(MHz) | Type (C) : (o) (e Target (o) | Target () (%) (%) .
2450 Body 21.3 1.94 50.928 1.95 52.7 -0.51 -3.36 +5 Jul. 04, 2013
Table 6.2 Measuring Results for Simulating Liquid
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7. System Verification Procedures

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.

7.1 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.

7.2 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 positioner

Field probe
\ Flat Phantom

N

Dipole
{
Dir.Coupler L
Signal L —
Generator
Fig 7.1 System Setup for System Evaluation
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Signal Generator
Amplifier
Directional Coupler
Power Meter
Calibrated Dipole

aorwb=

i

Fig 7.2 Photo of Dipole Setup

7.3 SAR System Verification Results

Comparing to the original SAR value provided by SPEAG, the verification data should be within its specification of 10
%. Table 7.1 shows the target SAR and measured SAR after normalized to 1W input power. The table below
indicates the system performance check can meet the variation criterion and the plots can be referred to Appendix A

of this report.

Frequenc Liquid Power fed onto | Target | Measured | Normalized Deviation
Date (l(\qIIHz) y Tq e reference dipole | SARq SARqg SARqg (%)
yp (mW) (W/kg) (W/kg) (W/kg) g
Jul. 04, 2013 2450 Body 250 52.3 12.9 51.6 -1.34
Table 7.1 Target and Measurement SAR after Normalized
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8. EUT Testing Position

This EUT was tested in two different positions. They are bottom-face and Edge4 of tablet PC. In these positions, the
surface of EUT is touching with phantom Ocm. Please refer to Appendix D for the test setup photos.

9. Measurement Procedures

The measurement procedures are as follows:

<Conducted power measurement>

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

(b) Read the WWAN RF power level from the base station simulator.

(c) 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

(d) Connect EUT RF port through RF cable to the power meter, and measure WLAN/BT output power

<SAR 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.

(b) Place the EUT in the positions as Appendix D demonstrates.

(c) Setscan area, grid size and other setting on the DASY software.

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

(e) Find out the largest SAR result on these testing positions of each band

(f) Measure SAR results for other channels in worst SAR testing position if the reported SAR of highest power
channel is larger than 0.8 W/kg

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

(@) Power reference measurement
(b) Areascan

(c) Zoom scan

(d) Power drift measurement

9.1 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 10g 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 the 1g and 10g cubes. The algorithm to find the cube with highest
averaged SAR is divided into the following stages:

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

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

(c) Generation of a high-resolution mesh within the measured volume

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

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

(f)  Calculation of the averaged SAR within masses of 1g and 10g

SPORTON INTERNATIONAL (KUNSHAN) INC. Page Number 1 20 of 32
TEL : 86-0512-5790-0158 Report Issued Date : Jul. 22,2013
FAX : 86-0512-5790-0958 Report Version . Rev. 01

FCC ID : B94HHB14C



SPORTON LAB.

FCC SAR Test Report Report No. : FA362404

9.2 Power Reference Measurement

The Power Reference Measurement and Power Drift Measurements 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.

9.3 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 10 g. Area scan and zoom scan
resolution setting follows KDB 865664 D01v01r01 quoted below.

When the 1-g SAR of the highest peak is within 2 dB of the SAR limit, additional zoom scans are required for other
peaks within 2 dB of the highest peak that have not been included in any zoom scan to ensure there is no increase in

SAR.
=3 GHz =3 GHz
Maximum distance from closest measurement pomt - N
(geometric center of probe sensors) to phantom surface 521mm A5 1(2) 0.5 mm
Maximum probe angle from probe axis to phantom surface 300+ 10 300 = 10
normal at the measurement location - - -
=2GHz: < 15mm 3-4GHz =12 mm
2-3GHz=12mm 4-6GHz: < 10 nm

Maximum area scan spatial resolution: Axars, AVama

When the x or y dimension of the test device, in the
measurement plane onientation, is smaller than the above, the
measurement resolution must be < the corresponding x or y
dimension of the test device with at least one measurement

point on the test device.
. : . <2GHz <8mm 3-4GHz: = 5mm’
R‘ oy Ay - - . - .
Maximum zoom scan spatial resolution: Axz,ce.. AVzece 23 GHz <5 mm 4-6GHz: < 4 mm
3-4GHz. =4 mm
uniform gnd: Azz,.(n) < 5mm 4-5GHz:<3mm
5-6GHz: <2 mm
Maximum zoom scan Azz0(1): between 1% 3-4GHz: =3 mm
mriﬁlrm:laion two points closest to <4 mm 4-5GHz: <25 mm
no| to phantom hantom surface - T
s graded p 5-6GHz: =2 mm
end
Azzoee(n1): between Fgs
subsequent points =15Azzm(n-1)
M 3-4GHz: =28 mm
;-;lmum SRR A Y, Z =30 mm 4-5GHz>25mm
5-6GHz =22 mm

2011 for details.

Note: § is the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard IEEE P1528-

When zoom scan is required and the reported SAR from the area scan based 1-g SAR esfimation procedures of KDB
44749815 =14 Wikg. = $mm =7 mm and = 5 mm zoom scan resolution may be applied, respectively, for 2 GHz to 3
GHz, 3 GHz to 4 GHz and 4 GHz to 6 GHz.
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9.4 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
postprocessor can combine and subsequently superpose these measurement data to calculating the multiband
SAR.

9.5 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 1 g and
10 g cubes, the extrapolation distance should not be larger than 5 mm.

9.6 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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10. Conducted RF Output Power (Unit: dBm)

<WLAN 2.4GHz Conducted Power>
802.11b Average Power (dBm)

Frequency Data Rate (bps)
Szl (MHz) M bps 2M bps 5.5M bps 11M bps
CH 01 2412 14.27 14.17 14.01 14.14
CH 06 2437 14.12 14.09 14.06 14.25
CH 11 2462 15.12 15.01 14.80 14.86
802.11g Average Power (dBm)
Channel Frequency Data Rate (bps)
(MHz) 6M bps | 9M bps | 12M bps | 18M bps | 24M bps | 36M bps | 48M bps | 54M bps
CH 01 2412 8.96 8.95 9.00 8.77 8.74 8.87 8.80 8.78
CH 06 2437 9.39 9.41 9.45 9.41 9.43 9.30 9.31 9.31
CH 11 2462 10.35 10.29 10.32 10.25 10.33 10.06 10.31 10.16
WLAN 2.4GHz 802.11n-HT20 Average Power (dBm)
Channel Frequency MCS Index
(MHz) MCS0 MCS1 MCS2 MCS3 MCS4 MCS5 MCS6 MCS7
CH 01 2412 8.67 8.77 8.86 8.71 8.99 8.81 8.83 8.86
CH 06 2437 9.37 9.33 9.29 9.30 9.38 9.40 9.40 9.38
CH 11 2462 10.34 10.24 10.28 10.21 10.29 10.26 10.23 10.30
Note:
1. Per KDB 248227 D01 v01r02, 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 1/4dB higher than those measured at
the lowest data rate

3. Per KDB 248227 D01 v01r02, 11g and 11n-HT20 output power is less than 1/4dB higher than 11b mode, thus the
SAR can be excluded.

<Bluetooth Conducted Power>

Bluetooth Average Power (dBm)

Channel Frequency Data Rate
(MHz) DH1 DH3 DH5 2DH1 2DH3 2DH5 3DH1 3DH3 3DH5
CH 00 2402 7.14 7.04 6.81 4.96 5.00 5.00 5.05 5.12 5.07
CH 39 2441 7.74 7.63 7.53 5.66 5.66 5.65 5.85 5.81 5.75
CH 78 2480 7.95 7.82 7.83 6.06 5.91 5.88 6.00 6.00 6.01
Note:

1. Per KDB 447498 D01v05r01, the 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation
distances < 50 mm are determined by:
[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] [,/ f(GHz)] < 3.0 for
1-g SAR and =< 7.5 for 10-g extremity SAR
f(GHz) is the RF channel transmit frequency in GHz
Power and distance are rounded to the nearest MW and mm before calculation
The result is rounded to one decimal place for comparison
If the test separation distance (antenna-user) is < 5mm, 5mm is used for excluded SAR calculation

Bluetooth Max Power (dBm) mW Test Distance (mm) Frequency (GHz) Exclusion Thresholds

8.5 7.08 0 248 2.23
2. Per KDB 447498 D01v05r01 exclusion thresholds is 2.23 < 3, RF exposure evaluation is not required.
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11. DUT Antenna Location

Edge1

Edge4
Edge2 g
Back View
Edge3 I
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SAR test exclusion table distance is < 50mm

. Wireless Interface 802.11b
Exposure Position

Tune-up Maximum power (dBm) 15.5

Antenna to user (mm) 5
Bottom Face SAR exclusion threshold 11.13
SAR testing required? YES

Antenna to user (mm) 23
Edge 1 SAR exclusion threshold 242

SAR testing required?

Antenna to user (mm) 5
Edge 4 SAR exclusion threshold 11.13
SAR testing required? YES

SAR test exclusion table distance is > 50mm

Wireless Interface 802.11b
Exposure Position Tune-up Maximum power (dBm) 15.5
Tune-up Maximum rated power (mW) 35.48
Antenna to user (mm) 187
Edge 2 SAR exclusion threshold (mW) 1465.6
SAR testing required?
Antenna to user (mm) 91
Edge 3 SAR exclusion threshold (mW) 505.6

SAR testing required?

Note:

1.

2.

3.

Maximum power is the source-based time-average power and represents the maximum RF output power among
production units
Per KDB 447498 D01v05r01, for larger devices, the test separation distance of adjacent edge configuration is
determined by the closest separation between the antenna and the user.
Per KDB 447498 D01v05r01, standalone SAR test exclusion threshold is applied; If the distance of the antenna to
the user is < 5mm, 5mm is used to determine SAR exclusion threshold
Per KDB 447498 D01v05r01, the 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test
separation distances < 50 mm are determined by:
[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] [,/ f(GHz)] < 3.0 for
1-g SAR and < 7.5 for 10-g extremity SAR

f(GHz) is the RF channel transmit frequency in GHz

Power and distance are rounded to the nearest MW and mm before calculation

The result is rounded to one decimal place for comparison

For < 50 mm distance, we just calculate mW of the exclusion threshold value (3.0) to do compare.

This formula is [3.0] / [/ f(GHZz)] ‘[(min. test separation distance, mm)] = exclusion threshold of mW.
Per KDB 447498 D01v05r01, at 100 MHz to 6 GHz and for test separation distances > 50 mm, the SAR test
exclusion threshold is determined according to the following
a) [Threshold at 50 mm in step 1) + (test separation distance - 50 mm)-( f(MHz)/150)] mW, at 100 MHz to 1500 MHz
b) [Threshold at 50 mm in step 1) + (test separation distance - 50 mm)-10] mW at > 1500 MHz and < 6 GHz
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12. SAR Test Results

12.1 Test Records for Body SAR Test

<WLAN 2.4GHz SAR>

Plot Test Gap Freq. Average Tu:_1e-_up Tune_-up Povyer Measured | Reported
No. Band Mode Position  |(cm) Ch. (MHz) Power | Limit | Scaling | Drift SAR;4 SAR4

(dBm) | (dBm) | Factor | (dB) | (W/kg) (W/kg) |
#01 | WLAN 2.4GHz | 802.11b 1Mbps | Bottom Face | 0 | 11 | 2462 | 15.12 15.5 1.091 | 0.05 1.07 1.168
#02 | WLAN 2.4GHz | 802.11b 1Mbps Edge4 0 | 11 | 2462 | 15.12 15.5 1.091 | 0.14 1.09 1.190
#03 | WLAN 2.4GHz | 802.11b 1Mbps | Bottom Face | 0 1 | 2412 | 14.27 14.5 1.054 | 0.04 1.13 1.191
#04 | WLAN 2.4GHz | 802.11b 1Mbps | Bottom Face | 0 6 | 2437 | 1412 14.5 1.091 | 0.09 1.13 1.233
#05 | WLAN 2.4GHz | 802.11b 1Mbps Edge4 0 1 | 2412 | 14.27 14.5 1.054 | 0.03 1.05 1.107
#06 | WLAN 2.4GHz |802.11b 1Mbps Edge4 0 6 | 2437 | 14.12 14.5 1.091 | 0.17 1.15 1.255
Note:

1.

Per KDB 447498 D01v05r01, the reported SAR is the measured SAR value adjusted for maximum tune-up tolerance.
Scaling Factor = tune-up limit power (mW) / EUT RF power (mW), where tune-up limit is the maximum rated
power among all production units.
Reported SAR(W/kg)= Measured SAR(W/kg)* Scaling Factor

Per KDB 447498 D01v05r01, for each exposure position, if the highest output channel reported SAR <0.8W/kg, other
channels SAR testing is not necessary.
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12.2 Repeated SAR Measurement

Plot Test Gap Freq. Average Tur_1e-_up Tune_-up Povyer Measured : Reported
No. Band Mode Position |(cm) Ch. (MHz) Power | Limit |Scaling| Drift | SAR,; |Ratio| SARy
(dBm) | (dBm) | Factor | (dB) | (W/kg) (W/kg)
#06 | WLAN 2.4GHz | 802.11b 1Mbps Edge4 0 6 | 2437 | 14.12 14.5 1.091 | 0.17 1.15 1 1.255
#07 | WLAN 2.4GHz [802.11b 1Mbps Edge4 0 6 | 2437 | 1412 14.5 1.091 0.15 1.14 1.009 1.244
Note:
1. Per KDB 865664 D01v01r01, for each frequency band, repeated SAR measurement is required only when the
measured SAR is 20.8W/kg
2. Per KDB 865664 D01v01r01, if the ratio among the repeated measurement is < 1.2 and the measured SAR
<1.45W/kg, only one repeated measurement is required.
3. The ratio is the difference in percentage between original and repeated measured SAR.
4. All measurement SAR result is scaled-up to account for tune-up tolerance and is compliant.
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12.3 Highest SAR Plot

Test Laboratory: Sporton International Inc, SAR/HAC Testing Lab Date: 2013-7-4
#06 WLAN 2.4GHz 802.11b 1M Edged 0cm_Ché
DUT: 362404

Communication System: WIFL Frequency: 2437 MHzDuty Cyele: 1:1
Medium: MSL_2450_130704 Medium parameters used: f =2437 MHz; 6 = 1.921 mho/m; & =

50.982; p = 1000 kg/m”
Ambient Temperature : 23.2 °C; Liquid Temperature : 21.3 °C

DASYS Configuration:

- Probe: EX3DV4 - SN38357; ConvF(7, 7, 7); Calibrated: 2013-6-20

- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2013-6-19

- Phantom: SAM3; Type: SAM; Serial: TP-1079

- Measurement SW: DASY52, Version 52.8 (5); SEMCAD X Version 14.4.5 (3634)

Ch6/Area Scan (41x131x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 2.014 mW/g

Ché/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=3mm, dz=5mm
Reference Value = 17.650 V/m; Power Dnfi =0.17 dB

Peak SAR (extrapolated) = 2.907 Wikg

SAR(1 g) = 1.15 mW/g; SAR(10 g) = 0.473 mW/g

Maximum value of SAR (measured) = 1.954 mW/g

-4.89

-9.78

-14.66

-19.55

-24.44

0 dB = 1.950mW/g
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13. Simultaneous Transmission Analysis

No. | Applicable Simultaneous Transmission Combination
1. None

Note: WLAN 2.4GHz and Bluetooth share the same antenna, and cannot transmit simultaneously.

Test Engineer : Fulu Hu
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14. Uncertainty Assessment

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 An 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 Table 12.1

Uncertainty Distributions Normal Rectangular Triangular U-Shape
Multi-plying Factor®® 1/k®) 13 1V6 12
(a) standard uncertainty is determined as the product of the multiplying factor and the estimated range of

variations in the measured quantity
(b) kis the coverage factor
Table 14.1 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.

SPORTON INTERNATIONAL (KUNSHAN) INC. Page Number : 30 of 32
TEL : 86-0512-5790-0158 Report Issued Date : Jul. 22,2013
FAX : 86-0512-5790-0958 Report Version . Rev. 01

FCC ID : B94HHB14C



seomron Las.  FCC SAR Test Report Report No. : FA362404
Uncertainty | Probability Ci Ci Standard | Standard
Error Description Value Distribution | Divisor (19) (10g) |Uncertainty |Uncertainty
(*%) (19) (10g)
Measurement System
Probe Calibration 6.0 Normal 1 1 1 +6.0% +6.0%
Axial Isotropy 4.7 Rectangular V3 0.7 0.7 +1.9% +1.9%
Hemispherical Isotropy 9.6 Rectangular V3 0.7 0.7 +3.9% +3.9%
Boundary Effects 1.0 Rectangular V3 1 1 0.6 % +0.6 %
Linearity 4.7 Rectangular \3 1 1 +27% +27%
System Detection Limits 1.0 Rectangular V3 1 1 0.6 % +0.6 %
Readout Electronics 0.3 Normal 1 1 1 £03% +0.3%
Response Time 0.8 Rectangular V3 1 1 +05% +0.5%
Integration Time 2.6 Rectangular \3 1 1 +15% +15%
RF Ambient Noise 3.0 Rectangular \3 1 1 +1.7 % +1.7 %
RF Ambient Reflections 3.0 Rectangular V3 1 1 £1.7 % +1.7%
Probe Positioner 0.4 Rectangular \3 1 1 +0.2% +0.2%
Probe Positioning 29 Rectangular V3 1 1 +1.7% +1.7%
Max. SAR Eval. 1.0 Rectangular V3 1 1 +0.6 % +0.6 %
Test Sample Related
Device Positioning 29 Normal 1 1 1 +29% £29%
Device Holder 3.6 Normal 1 1 1 +3.6% +3.6 %
Power Drift 5.0 Rectangular \3 1 1 £29% +29%
Phantom and Setup
Phantom Uncertainty 4.0 Rectangular V3 1 1 +23% +23%
Liquid Conductivity (Target) 5.0 Rectangular \3 0.64 0.43 +18% +12%
Liquid Conductivity (Meas.) 25 Normal 1 0.64 0.43 +1.6 % +1.1%
Liquid Permittivity (Target) 5.0 Rectangular \3 0.6 0.49 +1.7% +1.4 %
Liquid Permittivity (Meas.) 25 Normal 1 0.6 0.49 +15% +1.2%
Combined Standard Uncertainty +11.0% +10.8 %
Coverage Factor for 95 % K=2
Expanded Uncertainty *22.0% *21.5%
Table 14.2 Uncertainty Budget for frequency range 300 MHz to 3 GHz
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Appendix A. Plots of System Performance Check

The plots are shown as follows.
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2013-7-4
System Check_Body_ 2450MHz_130704
DUT: D2450V2 - SN:736

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium: MSL_2450_130704 Medium parameters used: f = 2450 MHz; 6 = 1.94 mho/m; ¢ .=

50.928; p = 1000 kg/m>
Ambient Temperature * 23.] C; Liquid Temperature : 21.[] °C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3857; ConvF(7, 7, 7); Calibrated: 2013-6-20

- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2013-6-19

- Phantom: SAM3; Type: SAM; Serial: TP-1079

- Measurement SW: DASY 52, Version 52.8 (5); SEMCAD X Version 14.4.5 (3634)

Pin=250mW/Area Scan (71x71x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 20.086 mW/g

Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 87.909 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 25.964 W/kg

SAR(1 g) =12.9 mW/g; SAR(10 g) = 6.01 mW/g

Maximum value of SAR (measured) = 19.611 mW/g



— -4.30

-8.59

-12.89

-17.18

-21.48

0dB=19.610mW/g
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Appendix B. Plots of SAR Measurement

The plots are shown as follows.
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2013-7-4
#01_WLAN 2.4GHz_802.11b_1M_Bottom Face 0cm_Chl1
DUT: 362404

Communication System: WIFI; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium: MSL_2450_ 130704 Medium parameters used: f = 2462 MHz; 6 = 1.956 mho/m; g .=

50.878; p = 1000 kg/m>
Ambient Temperature * 23.] C; Liquid Temperature : 21.[] °C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3857; ConvF(7, 7, 7); Calibrated: 2013-6-20

- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2013-6-19

- Phantom: SAM3; Type: SAM; Serial: TP-1079

- Measurement SW: DASY 52, Version 52.8 (5); SEMCAD X Version 14.4.5 (3634)

Chl11/Area Scan (121x191x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 2.081 mW/g

Ch11/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 1.372 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 2.720 W/kg

SAR(1 g) =1.07 mW/g; SAR(10 g) = 0.465 mW/g

Maximum value of SAR (measured) = 1.824 mW/g



-4.96

-9.92

-14.89

-19.85

-24.81
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2013-7-4
#02_WLAN 2.4GHz_802.11b_1M_Edge4 Ocm_Chl11
DUT: 362404

Communication System: WIFI; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium: MSL_2450_ 130704 Medium parameters used: f = 2462 MHz; 6 = 1.956 mho/m; & .=

50.878; p = 1000 kg/m>
Ambient Temperature * 23.] C; Liquid Temperature : 21.[] °C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3857; ConvF(7, 7, 7); Calibrated: 2013-6-20

- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2013-6-19

- Phantom: SAM3; Type: SAM; Serial: TP-1079

- Measurement SW: DASY 52, Version 52.8 (5); SEMCAD X Version 14.4.5 (3634)

Chl11/Area Scan (41x131x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 1.914 mW/g

Ch11/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 17.136 V/m; Power Drift =0.14 dB

Peak SAR (extrapolated) = 2.732 W/kg

SAR(1 g) =1.09 mW/g; SAR(10 g) = 0.445 mW/g

Maximum value of SAR (measured) = 1.865 mW/g



— -4.71

-9.42

-14.14

-18.85

-23.56

0dB=1.870mW/g



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2013-7-4
#03_ WLAN 2.4GHz_802.11b_1M_Bottom Face 0cm_Chl
DUT: 362404

Communication System: WIFI; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium: MSL_2450_130704 Medium parameters used: f = 2412 MHz; 6 = 1.884 mho/m; & .=

51.097; p = 1000 kg/m>
Ambient Temperature * 23.] C; Liquid Temperature : 21.[] °C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3857; ConvF(7, 7, 7); Calibrated: 2013-6-20

- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2013-6-19

- Phantom: SAM3; Type: SAM; Serial: TP-1079

- Measurement SW: DASY 52, Version 52.8 (5); SEMCAD X Version 14.4.5 (3634)

Chl/Area Scan (121x191x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) =2.191 mW/g

Ch1/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 1.338 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 2.843 W/kg

SAR(1 g) =1.13 mW/g; SAR(10 g) = 0.489 mW/g

Maximum value of SAR (measured) = 1.797 mW/g



-h.02

-10.04

-15.07

-20.09

-2h.11

0 dB =1.800mW/g



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2013-7-4
#04 WLAN 2.4GHz_802.11b_1M_Bottom Face 0cm_Ché
DUT: 362404

Communication System: WIFI; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: MSL_2450_ 130704 Medium parameters used: f = 2437 MHz; 6 = 1.921 mho/m; g .=

50.982; p = 1000 kg/m>
Ambient Temperature * 23.] C; Liquid Temperature : 21.[] °C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3857; ConvF(7, 7, 7); Calibrated: 2013-6-20

- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2013-6-19

- Phantom: SAM3; Type: SAM; Serial: TP-1079

- Measurement SW: DASY 52, Version 52.8 (5); SEMCAD X Version 14.4.5 (3634)

Ché6/Area Scan (121x191x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) =2.196 mW/g

Ché6/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 1.251 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 2.884 W/kg

SAR(1 g) = 1.13 mW/g; SAR(10 g) = 0.492 mW/g

Maximum value of SAR (measured) = 1.866 mW/g



-h.14

-10.28

-15.42

-20.56

-2h.70

0dB=1.870mW/g



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2013-7-4
#05_WLAN 2.4GHz_802.11b_1M_Edge4 0cm_Chl
DUT: 362404

Communication System: WIFI; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium: MSL_2450_130704 Medium parameters used: f = 2412 MHz; 6 = 1.884 mho/m; & .=

51.097; p = 1000 kg/m>
Ambient Temperature * 23.] C; Liquid Temperature : 21.[] °C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3857; ConvF(7, 7, 7); Calibrated: 2013-6-20

- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2013-6-19

- Phantom: SAM3; Type: SAM; Serial: TP-1079

- Measurement SW: DASY 52, Version 52.8 (5); SEMCAD X Version 14.4.5 (3634)

Chl/Area Scan (41x131x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 1.874 mW/g

Ch1/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 16.910 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 2.547 W/kg

SAR(1 g) =1.05 mW/g; SAR(10 g) = 0.437 mW/g

Maximum value of SAR (measured) = 1.693 mW/g



—-4.7h

-9.50

-14.2%

-19.00

-23.7h

0dB=1.690mW/g



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2013-7-4
#06_WLAN 2.4GHz_802.11b_1M_Edge4 0cm_Ch6
DUT: 362404

Communication System: WIFI; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: MSL_2450_ 130704 Medium parameters used: f=2437 MHz; 6 = 1.921 mho/m; g .=

50.982; p = 1000 kg/m>
Ambient Temperature * 23.] C; Liquid Temperature : 21.[] °C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3857; ConvF(7, 7, 7); Calibrated: 2013-6-20

- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2013-6-19

- Phantom: SAM3; Type: SAM; Serial: TP-1079

- Measurement SW: DASY 52, Version 52.8 (5); SEMCAD X Version 14.4.5 (3634)

Ché6/Area Scan (41x131x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 2.014 mW/g

Ché6/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 17.650 V/m; Power Drift =0.17 dB

Peak SAR (extrapolated) = 2.907 W/kg

SAR(1 g) =1.15 mW/g; SAR(10 g) = 0.473 mW/g

Maximum value of SAR (measured) = 1.954 mW/g



— -4.89

-9.78

-14.66

-19.545

-24.44

0 dB = 1.950mW/g



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2013-7-4
#07_WLAN 2.4GHz_802.11b_1M_Edge4 0cm_Ché6_Repeat
DUT: 362404

Communication System: WIFI; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: MSL_2450_ 130704 Medium parameters used: f=2437 MHz; 6 = 1.921 mho/m; g .=

50.982; p = 1000 kg/m>
Ambient Temperature * 23.] C; Liquid Temperature : 21.[] °C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3857; ConvF(7, 7, 7); Calibrated: 2013-6-20

- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2013-6-19

- Phantom: SAM3; Type: SAM; Serial: TP-1079

- Measurement SW: DASY 52, Version 52.8 (5); SEMCAD X Version 14.4.5 (3634)

Ché6/Area Scan (41x131x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 2.008 mW/g

Ché6/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 17.495 V/m; Power Drift =0.15 dB

Peak SAR (extrapolated) = 2.891 W/kg

SAR(1 g) = 1.14 mW/g; SAR(10 g) = 0.471 mW/g

Maximum value of SAR (measured) = 1.948 mW/g



— -h.02

-10.04

-15.07

-20.09
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0 dB = 1.950mW/g



seomron Las.  FCC SAR Test Report Report No. : FA362404

Appendix C. DASY Calibration Certificate

The DASY calibration certificates are shown as follows.
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

Client Sporton (Auden)

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 108

Certificate No: D2450V2-73'E_JU|1 1

CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

D2450V2 - SN: 736

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

July 25, 2011

Calibration Equipment used (M&TE critical for calibration)

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

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

Calibrated by:

Approved by:

Network Analyzer HP 8753E

US37390585 S4206

Name
Claudic Leubler

Kafa Pokovic

18-Oct-01 {in house check Oct-10}

Function
Laboratory Technician

Technical Manager

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Primary Standards D # Cal Date (Certificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 06-Oct-10 (No. 217-012686) Oct-11

Power sensor HP 8481A US372982783 06-Oct-10 (No. 217-01266) Oct-11

Reference 20 dB Attenuator SN: 55086 (20b) 29-Mar-11 (No. 217-01367) Apr-12

Type-N mismatch combination SN: 5047.2 /06327 29-Mar-11 (No. 217-01371) Apr-12

Reference Probe ES3DV3 SN: 3205 29-Apr-11 (No. ES3-3205_Apri1) Apr-12

DAE4 SN: 601 04-Jul-11 (No. DAE4-601_Jul11) Jut-12

Secondary Standards D # Check Date (in house) Scheduled Check
Power sensor HP 8481A MY41092317 18-Oct-02 (in house check Oct-09) tn house check: Oct-11
RF generator R&S SMT-08 100005 04-Aug-99 (in house check Oct-09) In house check: Oct-11

In house check: Oct-11

Sigjjrat_ure ,II
/

A\
\ fu:\f\

%,

Issued: July 25, 2011

Certificate No: D2450V2-736_Jul11
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Calibration Laboratory of o,

N~ S Schweizerischer Kalibrierdienst
. S N— 2
Schmid & Partner i‘lﬁ}?ﬁ_ﬁﬁ; c Service suisse d'étalonnage
Engineering AG S Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {f/,,’/f//_\\?\\? S Swiss Calibration Service
'--'uln"' :
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement 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 GHz)",
February 2005

c) 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:

s 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.

s 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.

e 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.

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

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

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

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

Certificate No: D2450V2-736_Jul11 Page 2 of 8



Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASY5 V52.6.2

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2450 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m

Measured Head TSL parameters (22.0+0.2) °C 389+6% 1.85 mho/m £ 6 %

Head TSL temperature change during test <05°C
SAR result with Head TSL

SAR averaged over 1 ecm® (1 g) of Head TSL Condition

SAR measured 250 mW input power 139mW /g

SAR for nominal Head TSL parameters

normalized to 1W

54.8 mW /g + 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL

candition

SAR measured

250 mW input power

6.44mW / g

SAR for nominal Head TSL parameters

normalized to 1W

25.6 mW /g + 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0 £0.2) °C 51.7+6% 2.00 mho/m =6 %
Body TSL temperature change during test <0.5°C memn
SAR result with Body TSL
SAR averaged over 1 em® (1 g} of Body TSL Condition
SAR measured 250 mW input power 13.3mW /g

| SAR for nominal Body TSL parameters

normalized to 1W

523 mW /g = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

condition

SAR measured

250 mW input power

6.18mW /g

| SAR for nominal Body TSL parameters

normalized to 1W

24.5 mW /g = 16.5 % (k=2)

Certificate No: D2450V2-736_Jul11
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 544 Q+1.5jQ

Return Loss -27.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 5080 +28|Q

Return Loss -30.7dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.159 ns

After long term 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 directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

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

Manufactured by SPEAG
Manufactured on August 26, 2003
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DASYS5 Validation Report for Head TSL

Date: 25.07.2011

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 736

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; 6 = 1.85 mho/m; &, = 38.9; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.45, 4.45, 4.45); Calibrated: 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 5.0 (front); Type: QDOO0OPS0AA; Serial: 1001
DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

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

Reference Value = 98.095 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 28.615 W/kg

SAR(1 g) = 13.9 mW/g; SAR(10 g) = 6.44 mW/g

Maximum value of SAR (measured) = 18.121 mW/g

-3.25

13.88

18.50

-23.13

0dB = 18.120mW/g

Certificate No: D2450V2-736_Jul1 Page 5 of 8



Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 25.07.2011

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 736

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; 6 = 2 mho/m; &, = 51.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.26, 4.26, 4.26); Calibrated: 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.201}

Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002
DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

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

Reference Value = 96.550 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 27.432 W/kg

SAR(1 g) = 13.3 mW/g; SAR(10 g) = 6.18 mW/g

Maximum value of SAR (measured) = 17.294 mW/g

4,43

13.28

17.76

22.13

0 dB = 17.290mW/g

Certificate No: D2450V2-736_Jul11 Page 7 of 8



Impedance Measurement Plot for Body TSL
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BEUNITON LA,

D2450V2, serial no. 736 Extended Dipole Calibrations
Referring to KDB 865664 D01v01r01, if dipoles are verified in return loss (<-20dB, within 20% of prior

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

the calibration interval can be extended.

<Justification Procedure of Extended Dipole Calibration>

1.

a M LD

Setup a Network Analyzer (Agilent N5230A) and set the start frequency and stop frequency to Network

Analyzer according to the dipole frequency, at least +/- 200MHz around the calibration point.

Using calibration kit to perform Network Analyzer Open, Short and Load calibration.

Connect the dipole with the calibrated Network Analyzer.

Place the dipole underneath the phantom which is filled with head-simulating or body-simulating liquid.

Set the Network Analyzer frequency by the dipole calibration frequency. Monitor the return-loss and

impedance results with Log Magnitude format and Smith Chart, respectively.

Record the result and compare with the prior calibration. Please check the Appendix C for detail records.

<Justification of the extended calibration>

D2450V2 — serial no. 736

2450 Head 2450 Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta | Return-Loss Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
7.25.2011 -27.042 54.398 1.4805 -30.696 50.812 2.8262
7.25.2012 -27.950 -3.365 52.541 1.857 | 0.77343 |0.707 -31.781 -3.535 50.572 0.24 1.5953 1.2309

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

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL INC.

TEL : 886-3-327-3456
FAX : 886-3-328-4978




BRORTON LAS.

<Dipole Verification Data> - D2450 V2, serial no. 736 (Date of Measurement : 7.25.2012)
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BRORTON LAS.

2450 MHz — Body
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IMPORTANT NOTICE

USAGE OF THE DAE 4

The DAE unit is a delicate, high precision instrument and requires careful treatment by the user, There are no
serviceable parts inside the DAE. Special attention shall be given to the following poinls:

Battery Exchange: The battery cover of the DAE4 unit iz closed using a screw, over tightening the screw may
causs the threads inside the DAE to wear out.

Shipping of the DAE. Before shipping the DAE lo SPEAG for calibration, remove the batteries and pack the
DAE In an antistatic bag. This antistatic bag shall then be packed into a larger box or container which protacts the
DAE from impacls during ransportation. The package shall be marked to indicate that a fragile instrument is
ingide,

E-Stop Failures: Touch delection may be malfunclioning due to broken magnets in the E-stop. Rough handling
of the E-stop may lead 1o damage of thess magnets. Touch and collision errors are often causad by dust and dirt
accumulated in the Estop. To prevent Estop failure, the customer shall always mount the probe to the DAE
carsfully and keep the DAE unit in a non-dusty envirenment iT not used for measurements.

Repair: Minor repairs are performed at no extra cost during the annual calibration. However, SPEAG resarves
the right to chame for any repair especially if rough unprofassional handling caused the defect.

DASY Configuration Files: Since the exact values of the DAE Input resistances, as measured during the
calibration procedure of a DAE unit, are not ussd by the DASY software, a nominal value of 200 MOhm is given
in the corresponding configuration file.

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

Important Note:

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

calibration procedure.

Important Note:

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

Schmid & Partner Engineering

TH_BRO40315A0 DAE4. doc 11.12.2009




Calibration Laboratory of
aSchmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kallbrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accradited by the Swiss Accreditalion Servies |SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

client  Sporton KS (Auden) Certificate No: DAE4-1210_Jun13
CALIBRATION CERTIFICATE

Object DAE4 - SD 000 D04 BJ - SN: 1210

Calibration procedurais) QA CAL-06.vZ6

Calibration procedure for the data acquisition electronics (DAE)

Calibration date: June 18, 2013

This calibration cerlificats decuments the tracaability to nationz| standards, which realize the physical units of measurements (S1).
The measurements and tha uncerainties with confidence probability are given on the following pages and are part of the cerificats,

Al calibrations have beon conducted in the closed laboratory facility: envirgnmant temperature (22 & 3)°C ard humidity = 70%,

Calibration Equipmant usad (METE critical for calloration)

Primary Standards D # Cal Date (Cerificats Mo, : Scheduled Calibration

Keithley Multimeter Type 2001 SM: 0810278 02-0c8-12 (Noc12728) Det-13

Secondary Standards D # Check Date {in houss) Schaduled Chack

Aute DAE Calibration Unit SE UW3 053 AA 1001 O7-Jan-13 (in house check) In house check: Jan-14

Calibralor Box V2.1 SE UME 006 A4 1002 O7-Jan-13 (in house check) In house check: Jan-14
Mame Function

| Calibrated by: Eric Hainfeld Techniclan

| Approved by: Fin Bomholt Diaputy Technizal Manager : @

lsswad: June 19, 2043
This calibration certficate shall not be reproduced axcept in full without written approval of the laboratory.
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The Swiss Accreditation Service |2 one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerificates

Glossary
DAE data acguisition electronics

Connectorangle  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
carresponds 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.

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

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

» Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement,

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

s AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

¢ [Input Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measurements.

s [nput Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

+ [nput resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

« [ow Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

»  Power cansumption: Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE4-1210_Jun13 Page 2of 5



DC Voltage Measurement
AID - Converter Resolution nominal

High Range: 1LSE = E.1u\V full range = -100,,.+300 m\v
Low Range: 1LSE = Bin\ | full range = -1......+3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 404.110 +0.02% (k=2) | 404.920 + 0.02% (k=2) | 405.051 + 0.02% (k=2)
Low Range 3.99922 + 1.50% (k=2) | 3.98301 + 1.50% (k=2) | 3.99990 + 1.50% (k=2)

Connector Angle

Connector Angle lo be used in DASY system 1220%L1°

Cartificate Ma: DAE4-1210_Jun13 Fage 3 of &



Appendix

1. DC Voltage Linearity

High Range Reading (uV) Difference {pV) Error (%)
Eﬂ nel X + Input 199981.50 -10.85 -0.01
Channel X + Input 20000.36 L1l | .00
Channel X - Input -19998.08 2.64 -0.01
Channel ¥ + Input 198982 898 <10.01 -0.01
Channel ¥ + Input 1990838.62 -1.21 -0.01
Channel ¥ - Input -19999.35 1.31 -0.01
Channel Z + Input 199988 .40 -6.08 -0.00
Channel £ + Input 19993.19 -0.45 -0.00
Channel Z - Input -20001.38 -0.57 0.00
Low Range Reading (uV) Difference (V) Error (%)
Channel X + Input 200013 -0.02 -0.00
Channel X + Input 200.66 0.08 .02
Channel X - Inpurt -198.01 0,32 0,16
Channel ¥ + Input 2000.20 -0.07 0.00
Er.:annal Y + Input 199,90 0.77 0.38
Channel ¥ = Input -198.73 . -{5.41# 0.22
Channal Z + Input 2000.62 0.28 0.01
ChannelZ  +Input 10987 0.78 0.39
Channel £ = Input -200.68 -1.38 0.69
2. Common mode sensitivity
DASY measurement parametars: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (pV)
Channel X 200 £.62 215
- 200 8.73 7.20
Channel ¥ 200 £5.98 9.87
=200 9.43 2.06

Channel 2 200 11,81 11.856

| -200 -14.51 -14.40

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input Voltage (mV) | Channel X (uV) | Channel Y {uV) Channel £ (uV)
Channel X 200 E 2.01 -3.79
Channel Y 200 7.86 - 314
.C.hﬂll'.lll'lﬂl Z 200 2.91 6.50 -

Certificate: Mo: DAE4-1210_Jun13
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range [LSB) Low Range (LSB)
Channel X 15958 15819
Channel ¥ 15962 16068
Channel Z 15876 16859
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input 10MG
Average (pV) min, Offset (uV) | max. Offzet (pV) . ?::;ﬂ:tlﬂl‘l
Channel X 1.1 0.26 1.93 0.35
Channel ¥ -1.50 -4.01 -0.48 0.44
Channel £ -1.34 -2.45 -0.04 0.44
6. Input Offset Current
Mominal Input circuitry offset currant on all channsls; <2504
7. Input Resistance (Typical values for information)
Zeroing (KOhm) Measuring (MChm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200

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

Typical values

Alarm Level (VDC)

Supply (+ Vee)

+7 8

Supply (- Vce)

7.6

9. Power Consumption (Typical values for information)

Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vec) -2.01 =B -8

Cerificate No: DAE4-1210_Jun13
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Obiect [EX30V4 - SN:3857

O GAL-01.48, O CAL-14
Salbraton procedure for

Calibrafion procedure(s)

Calieation date: June 20, 2013

This calibration certficate documants the raceabi®ty lo national slandards, wiich realize the physical units of messurements |S1)
The measuraments and the uncertainties with confidence probabilily ara given on the following pages and are pari of the cerificate.

All caarations have besn conductad in the ciosed laboratary faciity: environmen| hempedature (22 + 3)°C and humidity < T0%.

Calbration Equpmenl used (METE crifical for calibration)

Primary Stancards D Cal Dale [Certificale MNo.) Echedulad Calibralion

Power meter E44198 CB41293874 04-Ape-13 (Mo, 217-01733) Apr-14

Power sansor E44120 MY41486087 Od-dpr-13 (Mo, 217-01733) Apr-14

Reference 3 dB Atienuator SN: 55054 (3c) (e-Agr-13 (Mo, 217-01737) Apr-14

Refaranca 20 d8 Attenuator SN: 55277 (200] 0d-Aper-13 (Mo, 247-01735) Bgar=14

Refprence 10 d8 Allenuator 5N: 58120 (308) 0d-ppr-13 (Mo, 217-01738) Apr-14

Reference Probe ES30V2 SN: 3013 28-Dec-12 (No. ES3-3013_Dwec12) | Dec-13

DAE4 S 660 31-Jan-13 [No_ DAE4-860_Jan13) | Janid

Secondary Standands [¥] Check Date (in housea) Scheduled Check )

RF generator HP BE4EC US3E42001700 4-Aug-80 (in house chack Apr-13) In house check: Apr-15

MNetwork Analyzer HP 8753E UsS373a0sas 1B-0ct-0 (in house check Oct-12) In house check: Oct-13
harme

Calitwated by. Isrme El-Nacuq il

Approved by: Wm -

Issued: June 20, 2013

This calibration certificate shal nol be reproduced except in ull without writhen approval of the laboratory.
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Calibration Laboratory of
Schmid & Partner

Schweizerischer Kalibrierdienst

Service suisse d'élalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Bwitzerland Swiss Calibration Service
Acoredited by the Swiss Accreditation Sendce [SAS) Accreditation No.: SCS 108
The Swise Accroditation Service is ona of the signatorias 1o the EA
Multilateral Agreement for the recognition of calibration certificates
Glossary:
TSL fissue simulating liquid
NORMx.y.z sensitivily in free space
ConvF sensitivity in TSL / NORMx,y,z
oCcP diade compression paint
CF crest factor (1/duly_cycle) of the RF signal
AB.CD modulation dependant linearization parameters
Polarization o rotation around probe axis
Polarization 8 # rotation arcund an axis that is in the plane normal fo probe axis (at measuremeant centar),

Le., & =0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "IEEE Recommended Praclice for Datermining the Peak Spalial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wiraless Communications Devices: Measurament
Techniques”, Dacamber 2003

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

Methods Applied and Interpretation of Parameters:
*  NOHRMx,yz Aszessed for E-field polarization 8 =0 (f < 200 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMs, v,z are only intermediate values, i e, the uncertainties of NORMx v,z does not affact the E™-field
uncertainty inside TSL (see balow ConvF),

»  NORMTxy.2 = NORMx.y.2 * frequency_respanse (see Frequency Response Chart). This linearnization is
implementad in DASY4 software versions later than 4.2, The uncertainty of the frequency response is includad
in the stated uncertainty of CaonvF,

= DCPyxy.z: DCP are numerical linearizalion parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on freguency nor media.

*  PAR:PAR Is the Peak to Average Ratio that is not calibrated bt debermined based on the signal
characteristics

o Ay I Bey T Cx )2 Dx vz VRx y.z: A, B, C. D are numerical linearizalion paramelers assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on freguency ner
media. VR is the maximum calibration range expressad in RMS voltage across the diode,

«  ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-fild (or Temperature Transfer
Standard for f = 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for azsessment of the parameters appliad far
boundary compensation (alpha, dapth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL coresponds
ta NORM:x. v,z * ConvF whereby the uncertainty commesponds to that given far ConvE. A frequency dependeant
ComvF is usad in DASY version 4.4 and highser which allows extending the validity from + 50 MHz to + 100
MHz.

= Spherical isctropy (3D dewviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

*  Sansor Offset: The sensor offset corresponds to the offset of virlual measurement center from the probe tip
(on probe axis). Me tolerance required.

Cedificate Mo: EX3-3657_Jun13 Page Z of 11




Ex3Dv4 - SMedsay June 20, 2013

Probe EX3DV4

SN:3857

Manufactured:  January 23, 2012
Calibrated: June 20, 2013

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 systeml)
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EX30Va- SN:385T

June 20, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3857

Basic Calibration Parameters

Sensor X Sensar ¥ Sensor 2 Unc (k=2)
MNorm {uviVim?)" 0.18 0.44 0.46 +10.1 %
DCP (myv)” 92.9 98.9 1001
Modulation Calibration Parameters
uiD Communication System Name A B C D VR Une
dB dBvuv dB mV (k=2)
a oW X 0.0 0.0 10 0.00 | 1544 | 227 %
¥ | 0o 0.0 1.0 ~ | 146.8
Fd 0o 00 1.0 | 1408

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%.

" The uncartanties of NormX, Y2 do nod affect the E°-fiald uncertainty inside TSL (see Pages § and &)L

" Mumerical linearization PAFRMBIEr UNCAMtRinly not requirsd.

" Uncertainty is determined using the mae. devistion from linear response applying rectanguiar distribution and is expressed for the squans of the

field valua,

Cerificate Mo EX2-3857_Jun13
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EX3DV4- SN:3857 June 20, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3857

Calibration Parameter Determined in Head Tissue Simulating Media

Ralative Conductivity Depth Unet.
f(MHz)® | Permittivity " (8im) ConvF X | ConvFY | ConvFZ | Alpha | (mm) (k=2)
750 419 0.89 9.70 9.70 8.70 0.19 132 | +12.0%
835 41.5 0.80 9.35 9.35 9.35 0.46 076 | +12.0%
900 415 0.97 9.20 9.20 9.20 0.39 074 | $12.0%
1750 40.1 1.37 841 B.41 B8.41 0.22 108 | +120%
1800 40.0 1.40 8.04 8.04 8.04 0.54 068 | $+12.0%
2000 40.0 1.40 7.83 7.93 7.93 0.26 107 | 2120%
2450 9.2 1.80 7.05 7.05 705 | 030 1.0 | $12.0%
2600 38.0 1.96 7.04 7.04 7.04 | 0.20 1.37 | $12.0%
5200 36.0 4.66 5.26 5.26 526 | 030 1.80 | $131%
5300 359 4.76 511 511 5.11 | 0.30 1.80 $13.1%
5500 E6 4,965 4,95 495 435 030 1.50 1131 %
5600 355 5.07 4.66 4.66 4.66 035 | 1.80 | *131%
5800 35.3 527 4.89 4.89 4.89 035 | 1.80 $13.1%

“ Frequency validily of £ 100 MHe only applios for D&SY v A and hlghat (sm8 Pags 2], elea It is reamisted o+ 50 MH?. The unesrainn i the R'=5
c-F:ha- ConyF uncedainy at cal bral'on requency and the mm‘lsunlp ot indiceted fraquesncy band

" il freuencies melow 3 GHz, the validily of fissus parameters [ and e) can be reseed 1o e 10% 1 liguid corn pensation fomm ks appies o
measured AR values, A Trequoncies acove 3 GHz, e wahu-ly of lissus carametera (& Gnd ) B resmated 1o + 5% Tha uncaramy & 1ne 55 of
e Convf uncartainty for indicated tarcet tssue paramelars,
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EX3DV4— SN:3887 June 20, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3857

Calibration Parameter Determined in Body Tissue Simulating Media

. Relative | Conductivity Depth Unet.

1(MHz)® | Permittivity (8/m) ConvF X | ConvFY | ComFZ | Alpha | (mm) (k=2)
TS0 655 0.96 9.59 8.59 2.59 0.3 1.01 +12.0 %
833 6.2 Q.97 .48 948 9.48 0.21 1.14 +12.0%
200 55.0 1.05 9.20 8.20 8.20 0.15 1.60 +12.0%
1750 534 1.49 7.85 7.86 7.86 0.10 3.00 +12.0%
1800 533 1.62 7.52 7.52 7.52 0.12 262 | £120%
2000 53.3 1.52 7.61 T7.E1 761 0.40 0.81 +12.0 %
2450 527 1.95 7.00 7.00 7.00 0.80 0.51 +12.0 %
2600 525 216 6,78 6.78 G.78 0.80 0.55 £120 %
5200 49.0 5.30 4,62 4.62 4.52 0.35 1.80 131 %
5300 489 542 4.35 4.35 4.35 0.40 1.90 | #1381 %
5500 48.6 565 4.11 411 4.11 0.40 190 | +131%
Se00 48.5 577 4.02 4.02 4.02 0.35 1.90 +13.1 %
5800 48.2 6.00 4,48 4.48 4.48 0.35 1.90 +13.1%

* Frequency validity of £ 100 MHz oniy sppies for DASY w4 4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncerainty i the RS55
l:lfﬂl&C-OIW'F uncertainty at calibration fraquancy and the uncertainty for the indicated frequancy band.

" it frequancies. below 3 GHz, the validity of tissue parameters (2 and a) can be relmed to + 10% if liquid compangation fomuls is applied 12
measured SAR values, Al frequancies sbove 3 GHz, the validity of tissue parameters (¢ and o) i restricted 10 + 5% Tha uncertainty is the RSS of
the ComwF uncanainty for indicaled largel tssu parameters.

Cerificate No; EX3-3857 Jun13 Prargee & af 11




EX3DW4- SN: 3857 June 20, 2013

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3DV4- BN:385T June 20, 2013

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22

: X
L 1 .
L]
v . - '
- = - - L " - ‘+ -

g s T B o F b o

187 o T ax ] 188 o % g £
eT'D2 o4 e oa } ; e T TH T 1
o P 1.1 e ’ 1 S A =" ¥
[ L 2 % i T3

i _ T

kg
it
N:'..

Ted

{|5_._ﬁ .;.....{.‘

T, o i 5 | S T

Error [E]
=
T

i i i | i
Ik W S N Y T R CEIN (SN Y S e S NN T [NET (Y (NN Y A S S (PO VU G N Sl e (NI SN [ [

.1ko -1bo 2o 1 =0 100 15
Rall [

lﬂﬁ!ﬁl!h lﬁ':g]'-lz id WdHl Zﬁﬁ!d-u

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX3DV4- SN:3857 Jurw 20, 2013

Dynamic Range f(SAR}cxq)
(TEM cell , f = 900 MHz)

Input Signal [u\]
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EXADV4- SN:385T7 June 20, 2013

Conversion Factor Assessment

= B35 MHz WGLE RS (H_comF) f= 1900 MHz WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)
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EX3DVd= SN:3857

Jurne 20, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3857

Other Probe Parameters

Sensor Arrangament Triangular
Connectar Angle () -42.1
Mechanical Surface Detection Mode anabled
Optical Surface Detection Mode disablad
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
[ Tip Length & mm
| Tip Diamater 2.5 mm
Probe 'ITEqJ to Sensor X Calibration Paint 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
| Proba iip to Sansar £ Calibration Point 1 mum
Recommanded Measurement Distance from Surfane 2 mm

Corlif cate Mo EX3-3857 Jun13 Page 11 of 11
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