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1. Statement of Compliance

The maximum results of Specific Absorption Rate (SAR) found during testing for DAP Technologies
Rugged Mobile Tablet Computer DAP 9000WBWZV1 M9010 are as follows (with expanded uncertainty
21.4 % for 300 MHz to 3 GHz, and 25.2% for 3 GHz to 6 GHz).

" SAR;q
Band Position (Wkg)
GSM850 Body (0 cm) 0.403
GSM1900 Body (0 cm) 0.411
WCDMA Band V Body (0 cm) 0.3
WCDMA Band IV Body (0 cm) 0.463
WCDMA Band Il Body (0 cm) 0.629
CDMA2000 BCO Body (0 cm) 0.303
CDMA2000 BC1 Body (0 cm) 0.75
802.11 b/g/n Body (0 cm) 0.047
802.11 a/n Body (0 cm) 0.03
Bluetooth Body (0 cm) N/A

Note: BT SAR not tested due to that average power is below the FCC procedure thresholds, per KDB
447498.

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 C95.1-1991, 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

2.1Testing Laboratory

Test Site SPORTON INTERNATIONAL INC.
No. 52, Hwa Ya 1*' Rd., Hwa Ya Technology Park,
Kwei-Shan Hsiang, Tao Yuan Hsien, Taiwan, R.O.C.

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

Test Site Location

2.2 Applicant
Company Name DAP Technologies
Address 7450 South Priest DR Tempe, AZ, US

2.3Manufacturer

Company Name Venture Corporation Limited
Address BIk5006, Ang Mo Kio Avenue 5, #03-07 TECHplace I, Singapore 569870

2.4 Application Details

Date of Receipt of Application |Jul. 23, 2011
Date of Start during the Test Jul. 23, 2011
Date of End during the Test Aug. 27, 2011
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3. General Information

3.1Description of Device Under Test (DUT)

Product Feature & Specification

DUT Type Rugged Mobile Tablet Computer
Brand Name DAP

Model Name 9000WBW2ZV1

Marketing Name M9010

FCC ID T5M9000WBWZV1

Tx Frequency

GSM850 : 824 MHz ~ 849 MHz

GSM1900 : 1850 MHz ~ 1910 MHz

WCDMA Band V : 824 MHz ~ 849 MHz

WCDMA Band IV : 1710 MHz ~ 1755 MHz

WCDMA Band Il : 1850 MHz ~ 1910 MHz

CDMA2000 BCO : 824.70 MHz ~ 848.31 MHz

CDMA2000 BC1 : 1815.25 MHz ~ 1908.75 MHz

802.11b/g/n : 2400 MHz ~ 2483.5 MHz

802.11a/n : 5150 MHz ~ 5350 MHz; 5470 MHz ~ 5725 MHz;
5725 MHz ~ 5850 MHz

Bluetooth : 2400 MHz ~ 2483.5 MHz

Rx Frequency

GSM850 : 869 MHz ~ 894 MHz

GSM1900 : 1930 MHz ~ 1990 MHz

WCDMA Band V : 869 MHz ~ 894 MHz

WCDMA Band IV : 2110 MHz ~ 2155 MHz

WCDMA Band Il : 1930 MHz ~ 1990 MHz

CDMA2000 BCO : 869.70 MHz ~ 893.31 MHz

CDMA2000 BC1 : 1931.25 MHz ~ 1988.75 MHz

802.11b/g/n : 2400 MHz ~ 2483.5 MHz

802.11a/n : 5150 MHz ~ 5350 MHz; 5470 MHz ~ 5725 MHz;
5725 MHz ~ 5850 MHz

Bluetooth : 2400 MHz ~ 2483.5 MHz

Maximum Average Output Power to
Antenna

GSM850 : 31.21 dBm

GSM1900 : 29.00 dBm

WCDMA Band V : 23.71 dBm

WCDMA Band IV : 23.35 dBm

WCDMA Band Il : 23.58 dBm

CDMA2000 BCO : 23.97 dBm

CDMA2000 BC1 : 23.98 dBm

802.11b : 13.70 dBm

802.11g : 7.98 dBm

802.11n (2.4GHz) : 7.30 dBm (BW 20MHz)
802.11n (2.4GHz) : 6.84 dBm (BW 40MHz)
802.11a:12.41 dBm

802.11n (5GHz) : 12.02 dBm (BW 20MHz)
802.11n (5GHz) : 11.31 dBm (BW 40MHz)
Bluetooth : 7.51 dBm

Antenna Type

WWAN : Fixed Internal Antenna
WLAN : PIFA Antenna
Bluetooth : Chip Antenna

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456

FAX : 886-3-328-4978

FCC ID : TSM9000WBWZV1
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Product Feature & Specification

Type of Modulation

HW Version Merlion P3
SW Version MER 00.00.10
GSM : GMSK

WCDMA : QPSK (uplink)

HSDPA : QPSK (uplink)

HSUPA : QPSK (uplink)

CDMA2000 : QPSK

802.11b : DSSS (BPSK / QPSK / CCK)

802.11a/g/n : OFDM (BPSK / QPSK / 16QAM / 64QAM)

Bluetooth (1Mbps) : GFSK
Bluetooth EDR (2Mbps) : 7 /4-DQPSK
Bluetooth EDR (3Mbps) : 8-DPSK

DUT Stag_;e

Production Unit

3.2 Applied Standards

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)
IEEE C95.1-1991
IEEE 1528-2003

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

FCC KDB 447498 D01 v04
FCC KDB 616217 D03 vO01
FCC KDB 941225 D01 v02
FCC KDB 941225 D03 vO01
FCC KDB 248227 D01 v01r02

3.3Device Cateqgory 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.

3.4 Test Conditions
3.4.1 Ambient Condition
Ambient Temperature 20to24 C
Humidity <60 %
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3.4.2 Test Configuration
For WWAN SAR testing, the DUT is in GPRS or WCDMA or CDMAZ2000 link mode.

For WWAN SAR testing, the DUT is in GPRS or WCDMA or CDMA2000 link mode. In general, the crest
factor is 8.3 for GPRS/EDGE multi-slot class 8, 4 for GPRS/EDGE multi-slot class 10, and 1 for
CDMA2000/WCDMA/HSDPA/HSUPA.

For WLAN SAR testing, WLAN engineering testing software installed on the DUT can provide continuous
transmitting RF signal. This RF signal utilized in SAR measurement has almost 100% duty cycle and its
crest factor is 1.

Bluetooth standalone SAR is not required because the Bluetooth power (7.51 dBm) is less than 60/f.
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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

SAR = C (ST)
—U\St

Where: C is the specific heat capacity, 0T is the temperature rise and ot is the exposure duration, or
related to the electrical field in the tissue by

o|E|?
SAR =

Where: ¢ 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

Remote Control Box PC

2. =i
O
a————————
D I:H:Il:l\
—_—
Signal Lamps Electro-Optical Converter (EOC)
WY L
DAE
(Opt. Linky
Measurement Server
E-field Probe
Light Beam
2x Serial +
Digital /O
, ——-Phantorn
|| Tissue Simulating
Liguid
Teach Pendant 1~ Device Under Test
1 Robot Controller
Device Holder
(@]

Fig 5.1 SPEAG DASY5 System Configurations

The DASY5 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 (ECO) 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

>  DASYS5 software

»  Remove control with teach pendant and additional circuitry for robot safety such as warming lamps,
etc.

»  The SAM twin phantom

»  Adevice holder

»  Tissue simulating liquid

»  Dipole for evaluating the proper functioning of the system

Some of the components are described in details 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
<ET3DV6 Probe >
Construction Symmetrical design with triangular core
Built-in optical fiber for surface detection
system.
Built-in shielding against static charges.
PEEK enclosure material (resistant to =
organic solvents, e.g., DGBE)

Frequency 10 MHz to 3 GHz; Linearity: + 0.2 dB l
Directivity 1+ 0.2 dB in HSL (rotation around probe
axis)
1 0.4 dB in HSL (rotation normal to probe
axis)
Dynamic Range | 5 yW/gto 100 mW/g; Linearity: £ 0.2 dB
Dimensions Overall length: 330 mm (Tip: 16 mm)

Tip diameter: 6.8 mm (Body: 12 mm)
Distance from probe tip to dipole centers:
2.7 mm

Fig5.2 Photo of ET3DV6

<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 1 0.3 dB in HSL (rotation around probe l
axis)

1 0.5 dB in tissue material (rotation
normal to probe axis)

Dynamic Range | 10 yW/gto 100 mW/g; Linearity: + 0.2 dB
(noise: typically < 1 yW/qg)

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 5.3 Photo of EX3DV4
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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 + 0.25 dB. 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.

5.3 Robot

The SPEAG DASY system uses the high precision robots (DASY4: RX90BL; DASY5: TX90XL) type from
Staubli SA (France). For the 6-axis controller system, the robot controller version (DASY4: CS7MB;
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

Fig 54 Photo of DAE

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

Eo i 2
- R e

v

a

Fig 5.1 Photo of DASY4 Fig5.2 Photo of DASY5
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5.4 Measurement Server

The measurement server is based on a PC/104 CPU board with CPU (DASY4: 166 MHz, Intel Pentium;
DASY5: 400 MHz, Intel Celeron), chipdisk (DASY4: 32 MB; DASY5: 128 MB), RAM (DASY4: 64 MB,
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/0 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 5.1 Photo of Server for DASY4 Fig5.2 Photo of Server for DASY5
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5.5 Phantom

<SAM Twin Phantom>

Shell Thickness 2+0.2mm;

Center ear point: 6 + 0.2 mm Q/i
Filling Volume Approx. 25 liters {
Dimensions Length: 1000 mm; Width: 500 mm; ;2

Height: adjustable feet T

Measurement Areas | Left Hand, Right Hand, Flat Phantom

Fig 5.3 Photo of SAM 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>

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

= |
.

Photo of ELI4 Phantom

Fig 5.4

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.

SPORTON INTERNATIONAL INC. Page Number 1 14 of 38
TEL : 886-3-327-3456 Report Issued Date : Nov. 28, 2011
FAX : 886-3-328-4978 Report Version : Rev. 02

FCC ID : TSM9000WBWZV1



seanron as. FCC SAR Test Report Report No. : FA170707

5.6 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 (EPR).
Thus the device needs no repositioning when changing the angles.

The DASY device holder is constructed of low-loss 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 5.5 Device Holder
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<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.

Fig 5.6 Laptop Extension Kit
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5.7 Data Storage and Evaluation

5.7.1

5.7.2

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], [mMW/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, aj1, aio
- Conversion factor ConvF;
- Diode compression point dcp;
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 :

with V; = compensated signal of channel i, (i = x, vy, z)
U; = input signal of channel i, (i = x, vy, 2)
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; =

ajo +ailf+aizf2

H-field Probes : H; = /V; .

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

EtOt = ’E}% + E% + E%

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

SAR = E}  ————
°t p-1000

with SAR = local specific absorption rate in mW/g
Eiot = total field strength in V/m
o = conductivity in [mho/m] or [Siemens/m]
p = equivalent tissue density in g/lcm®

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

Manufacturer Name of Equipment Type/Model Serial Number Calibration
Last Cal. Due Date
SPEAG Dosimetric E-Field Probe ET3DV6 1787 May. 20, 2011 | May. 19, 2012
SPEAG Dosimetric E-Field Probe EX3DV4 3578 Jun. 21, 2011 | Jun. 20, 2012
SPEAG Dosimetric E-Filed Probe EX3DV4 3792 Jun. 20, 2011 | Jun. 19, 2012
SPEAG 835MHz System Validation Kit D835V2 499 Mar. 22, 2010 | Mar. 21, 2012
SPEAG 1800MHz System Validation Kit D1800V2 2d052 Jun. 16, 2011 | Jun. 15, 2013
SPEAG 1900MHz System Validation Kit D1900V2 5d041 Mar. 23, 2010 | Mar. 22, 2012
SPEAG 2450MHz System Validation Kit D2450Vv2 735 Jun. 22, 2011 | Jun. 21, 2012
SPEAG 5GHz System Validation Kit D5GHzV2 1040 Jun. 21, 2011 | Jun. 20, 2012
SPEAG Data Acquisition Electronics DAE3 577 Jun. 20, 2011 | Jun. 19, 2012
SPEAG Data Acquisition Electronics DAE4 778 Oct. 22, 2010 | Oct. 21, 2011
SPEAG Data Acquisition Electronics DAE3 495 Apr. 28, 2011 | Apr. 27, 2012
SPEAG Device Holder N/A N/A NCR NCR
SPEAG ELI4 Phantom QD 0VA 001 BA 1029 NCR NCR
SPEAG ELI4 Phantom QD 0VA 002 AA TP-1127 NCR NCR
Agilent ENA Series Network Analyzer E5071C MY46100746 Jun. 10, 2011 | Jun. 09, 2012
Agilent Wireless Communication Test Set E5515C MY48360820 Jan. 12, 2010 | Jan. 11, 2012
Agilent Wireless Communication Test Set E5515C GB46311322 Mar. 23, 2011 | Mar. 22, 2013
Agilent Wireless Communication Test Set E5515C MY50264370 Apr. 19, 2011 | Apr. 18, 2013
Agilent RF Vector Network Analyzer E8358A US40260131 May. 17, 2011 | May. 16, 2012
R&S Universal Radio Communication Tester CMU200 114256 Feb. 08, 2010 | Feb. 07, 2012
Agilent Dielectric Probe Kit 85070D US01440205 NCR NCR
Agilent Dual Directional Coupler 778D 50422 NCR NCR
AR Power Amplifier 551G4M2 0328767 NCR NCR
R&S Spectrum Analyzer FSP30 101329 May. 03, 2011 | May. 02, 2012
Table 5.1 Test Equipment List
Note: The calibration certificate of DASY can be referred to appendix C of this report.
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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.
& F

Fig 6.1 Photo of Liquid Height for Head SAR Fig 6.2 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) (&r)
For Head
835 40.3 57.9 0.2 1.4 0.2 0 0.90 41.5
900 40.3 57.9 0.2 1.4 0.2 0 0.97 415
1800, 1900, 2000 55.2 0 0 0.3 0 445 1.40 40.0
2450 55.0 0 0 0 0 45.0 1.80 39.2
For Body
835 50.8 48.2 0 0.9 0.1 0 0.97 55.2
900 50.8 48.2 0 0.9 0.1 0 1.05 55.0
1800, 1900, 2000 70.2 0 0 0.4 0 294 1.52 53.3
2450 68.6 0 0 0 0 314 1.95 52.7

Table 6.1 Recipes of Tissue Simulating Liquid
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Simulating Liquid for 5G, Manufactured by SPEAG

Ingredients (% by weight)
Water 64~78%
Mineral oil 11~18%
Emulsifiers 9~15%
Additives and Salt 2~3%

The following table gives the targets for tissue simulating liquid.

Frequency Liquid Type Conductivity +5% Range Permittivity +5% Range
(MHz) (o) (e)

835 Head 0.90 0.86 ~0.95 41.5 39.4 ~ 436

900 Head 0.97 0.92 ~ 1.02 41.5 39.4 ~436

1800, 1900, 2000 Head 1.40 1.33~147 40.0 38.0 ~42.0

2450 Head 1.80 1.71~1.89 39.2 37.2~41.2

835 Body 0.97 0.92 ~ 1.02 55.2 52.4 ~58.0

900 Body 1.05 1.00 ~ 1.10 55.0 52.3~57.8

1800, 1900, 2000 Body 1.52 1.44 ~ 1.60 53.3 50.6 ~ 56.0

2450 Body 1.95 1.85 ~2.05 52.7 50.1 ~55.3

5200 Body 5.30 5.04 ~ 5.57 49.0 46.6 ~51.5

5500 Body 5.65 5.37 ~5.93 48.6 46.2~51.0

5800 Body 6.00 5.70 ~ 6.30 48.2 45.8 ~50.6

Table 6.2 Targets 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 Temperature | Conductivity Permittivity | Measurement
(MHz) Type (C) (o) () Date
850 Body 21.3 0.979 52.7 Jul. 23, 2011
1800 Body 21.3 1.58 51.9 Jul. 25, 2011
1900 Body 21.5 1.52 54.8 Jul. 23, 2011
2450 Body 213 1.957 53.837 Aug. 27, 2011
5500 Body 21.6 5.727 48.178 Aug. 25, 2011

Table 6.3 Measuring Results for Simulating Liquid
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7. 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 7.1

Uncertainty Distributions Normal Rectangular Triangular U-Shape
Multi-plying Factor® 1/k® 1V/3 1V6 1N2
(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 7.1 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 showed in Table 7.2.
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Uncertainty . X Standard
Error Description Value P.rob.abll.lty Divisor Ci Uncertainty
(%) Distribution (19) (19)

Measurement System
Probe Calibration 6.0 Normal 1 1 £6.0%
Axial Isotropy 4.7 Rectangular V3 0.7 £19%
Hemispherical Isotropy 9.6 Rectangular V3 0.7 £39%
Boundary Effects 1.0 Rectangular V3 1 0.6 %
Linearity 47 Rectangular V3 1 +2.7 %
System Detection Limits 1.0 Rectangular V3 1 +06 %
Readout Electronics 0.3 Normal 1 1 0.3 %
Response Time 0.8 Rectangular V3 1 +05%
Integration Time 26 Rectangular V3 1 +15%
RF Ambient Noise 3.0 Rectangular V3 1 +1.7 %
RF Ambient Reflections 3.0 Rectangular V3 1 +1.7%
Probe Positioner 0.4 Rectangular V3 1 +02%
Probe Positioning 29 Rectangular V3 1 +1.7%
Max. SAR Eval. 1.0 Rectangular V3 1 +0.6 %
Test Sample Related
Device Positioning 29 Normal 1 1 £29%
Device Holder 3.6 Normal 1 1 +3.6 %
Power Drrift 5.0 Rectangular V3 1 £29%
Phantom and Setup
Phantom Uncertainty 4.0 Rectangular V3 1 +23%
Liquid Conductivity (Target) 5.0 Rectangular V3 0.64 +18%
Liquid Conductivity (Meas.) 2.5 Normal 1 0.64 £16 %
Liquid Permittivity (Target) 5.0 Rectangular V3 0.6 +1.7%
Liquid Permittivity (Meas.) 2.5 Normal 1 0.6 +15%
Combined Standard Uncertainty +£10.9%
Coverage Factor for 95 % K=2
Expanded Uncertainty 218 %

Table 7.2 Uncertainty Budget of DASY for frequency range 300 MHz to 3 GHz
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Uncertainty - . Standard
o Probability . . Ci .
Error Description Value Distribution Divisor (10g) Uncertainty
(x%) (109)
Measurement System
Probe Calibration 6.55 Normal 1 1 £6.55 %
Axial Isotropy 4.7 Rectangular \3 0.7 £+1.9%
Hemispherical Isotropy 9.6 Rectangular V3 0.7 +3.9%
Boundary Effects 20 Rectangular \3 1 £1.2%
Linearity 4.7 Rectangular \3 1 +27%
System Detection Limits 1.0 Rectangular \3 1 0.6 %
Readout Electronics 0.3 Normal 1 1 +0.3%
Response Time 0.8 Rectangular \3 1 £0.5%
Integration Time 2.6 Rectangular \3 1 +1.5%
RF Ambient Noise 3.0 Rectangular \3 1 £1.7%
RF Ambient Reflections 3.0 Rectangular \3 1 +1.7 %
Probe Positioner 0.8 Rectangular \3 1 £0.5%
Probe Positioning 9.9 Rectangular \3 1 +57%
Max. SAR Eval. 4.0 Rectangular \3 1 +23%
Test Sample Related
Device Positioning 29 Normal 1 1 +29%
Device Holder 3.6 Normal 1 1 +3.6%
Power Drift 5.0 Rectangular \3 1 +29%
Phantom and Setup
Phantom Uncertainty 4.0 Rectangular \3 1 +23%
Liquid Conductivity (Target) 5.0 Rectangular \3 0.43 £12%
Liquid Conductivity (Meas.) 2.5 Normal 1 0.43 +1.1%
Liquid Permittivity (Target) 5.0 Rectangular \3 0.49 £14 %
Liquid Permittivity (Meas.) 2.5 Normal 1 0.49 +1.2%
Combined Standard Uncertainty +12.6 %
Coverage Factor for 95 % K=2
Expanded Uncertainty *252 %
Table 7.3 Uncertainty Budget of DASY for frequency range 3 GHz to 6 GHz
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8. SAR Measurement Evaluation

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.

8.1 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.

8.2 System Setup

In the simplified setup for system evaluation, the DUT 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

-

Dipole

Dir.Coupler L
Signal L —_—
Generator
Fig 8.1 System Setup for System Evaluation
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Signal Generator
Amplifier
Directional Coupler
Power Meter
Calibrated Dipole

e N

The output power on dipole port must be calibrated to 24 dBm (250 mW) before dipole is connected.

1

}

Fig 8.2 Photo of Dipole Setup

8.3 Validation Results

Comparing to the original SAR value provided by SPEAG, the validation data should be within its
specification of 10 %. Table 8.1 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.

M rement | Frequenc Liquid Targeted Measured Normalized Deviation
easureme :’IH y qu SAR;, SAR;, SAR;, e oa o
Date (MHz) | e | (wikg) (Wikg) (Wikg) (%)
Jul. 23, 2011 850 Body 9.820 2.580 10.32 5.09
Jul. 25, 2011 1800 Body 37.800 9.180 36.72 -2.86
Jul. 23, 2011 1900 Body 40.000 10.400 41.60 4.00
Aug. 27, 2011 2450 Body 51.200 12.900 51.60 0.78
Aug. 25, 2011 5500 Body 81.700 20.600 82.40 0.86
Table 8.1 Target and Measurement SAR after Normalized
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9. DUT Testing Position

This DUT was tested in two different positions. They are bottom face of tablet PC and Secondary
landscape. In these positions, the surface of DUT is touching with phantom 0 cm gap. Please refer to

Appendix D for the test setup photos.

L)
:
’
//’///////
Fig 9.1 lllustration for Lap-touching Position
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10. Measurement Procedures

The measurement procedures are as follows:

(a) For WWAN function, link DUT with base station emulator in highest power channel

(b) Set base station emulator to allow DUT to radiate maximum output power

(c) For WLAN function, using engineering software to transmit RF power continuously (continuous Tx)
in the middle channel

Measure output power through RF cable and power meter

Place the DUT in the positions described in the last section

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

Taking data for the middle 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 SAR of highest power
channel is larger than 0.8 W/kg

(2]

~ N~~~ ~
> OQ D 0 Q
- -~ —

~

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

10.1 Spatial Peak SAR Evaluation

a

—_~ o~ o~ o~

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
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10.2 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 measures 5x5x7 points with step size 8, 8 and 5 mm for 300 MHz to 3 GHz,
and 8x8x8 points with step size 4, 4 and 2.5 mm for 3 GHz to 6 GHz. The Zoom Scan is performed
around the highest E-field value to determine the averaged SAR-distribution over 10 g.

10.3 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 DUT remain in
the same test position for all measurements and all volume scan use the same spatial resolution and
grid spacing (step-size is 4, 4 and 2.5 mm). When all volume scan were completed, the software,
SEMCAD postprocessor can combine and subsequently superpose these measurement data to
calculating the multiband SAR.

10.4 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.

10.5 Power Drift Monitoring

All SAR testing is under the DUT 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 DUT 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 drift more than 5%, the SAR will be retested.
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11. SAR Test Confiqurations

11.1 Exposure Positions Consideration

Secondary Landscape

WWAN
ANTENNA

| |wean aux

i :'=;'. "t, Primary
Portrait

Secondary
Portrait

BLUETOOTH

Primary Landscape

Front View

CDMA2000BC 0
CDMA2000 BC 1
GSM850

PCS

UMTS antenna WCDMA Band I
WCDMA Band IV
WCDMA Band V
802.11 b/g/n
WLAN/BT antenna 802.11 a/n
Bluetooth

CDMA2000 antenna
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Sides for SAR tests; Tablet mode
Bottom Front Secondary | Primary |Secondary| Primary
Face Face Landscape |Landscape| Portrait Portrait
UMTS v (0mm) X v (0mm) X X X
CDMA2000 | v (0omm) X v (Omm) x X X
WLAN/BT v (0 mm) X v (0mm) X X X

Note:

1. The DUT diagonal dimension is 253 mm; per KDB 941225 D07, the DUT diagonal > 20 cm and
Mini-Tablet procedure is not applied. Therefore, SAR tests follow the Tablet Mode in KDB447498.

2. There is no screen orientation limitation in DUT; that is 4 orientations are supported. The power
reduction for SAR compliance is not triggered by the screen orientation.

3. Asin (1), the test distance is 0 mm to the flat phantom; SAR evaluation is required for Bottom Face and
each applicable Edge with the antenna within 5 cm to the user.

4. DUT does not support voice call function; therefore GSM SAR is not required.

11.2 Simultaneous Transmitting Confiqurations

Applicable Combination
2G/3G + BT
WLAN + BT

Simultaneous
Transmission

Note:

1. Per KDB 447498 D01, Bluetooth output power < 60/f thus standalone SAR is not required,;
Simultaneous SAR is also not required due to the distance to other antennas > 5¢cm.

2. The GPRS/EDGE and WCDMA share the same WWAN transmitting antenna, and GPRS/EDGE will
not transmit simultaneously with WCDMA.

SPORTON INTERNATIONAL INC. Page Number 1 310f 38
TEL : 886-3-327-3456 Report Issued Date : Nov. 28, 2011
FAX : 886-3-328-4978 Report Version : Rev. 02

FCC ID : TSM9000WBWZV1



seanron as. FCC SAR Test Report Report No. : FA170707

12. SAR Test Results

12.1 Conducted Power (Unit: dBm)
< GPRS / EDGE 850, 1900>

GSM/GPRS/EDGE Burst Average Power
Band GSM850 GSM1900
Channel 128 189 251 512 661 810
Frequency (MHz) 824.2 836.4 848.8 1850.2 | 1880.0 | 1909.8
GPRS 8 (1 Uplink) — CS1 31.07 31.00 31.04 28.74 28.55 28.32
GPRS 10 (2 Uplink) — CS1 30.98 31.19 31.21 29.00 28.75 28.78
EDGE 8 (GMSK, 1 Uplink) — MCS1 31.19 30.98 31.04 28.02 27.84 28.18
EDGE 10 (GMSK, 2 Uplink) — MCS1 31.07 31.14 31.11 27.99 27.75 28.09
EDGE 8 (8PSK, 1 Uplink) — MCS9 26.34 26.33 26.27 2514 24.85 24.76
EDGE 10 (8PSK, 2 Uplink) - MCS9 26.26 26.24 26.18 25.04 24.81 24.69

Note: Maximum burst average power in the table above.

Source-Based Time-Averaged Power

Band GSM850 GSM1900

Channel 128 189 251 512 661 810

Frequency (MHz) 824.2 836.4 848.8 1850.2 1880.0 | 1909.8
GPRS 8 (1 Uplink) — CS1 22.07 22.00 22.04 19.74 19.55 19.32
GPRS 10 (2 Uplink) — CS1 24.98 25.19 25.21 23.00 22.75 22.78
EDGE 8 (GMSK, 1 Uplink) — MCS1 22.19 21.98 22.04 19.02 18.84 19.18
EDGE 10 (GMSK, 2 Uplink) — MCS1 25.07 25.14 25.11 21.99 21.75 22.09
EDGE 8 (8PSK, 1 Uplink) — MCS9 17.34 17.33 17.27 16.14 15.85 15.76
EDGE 10 (8PSK, 2 Uplink) - MCS9 20.26 20.24 20.18 19.04 18.81 18.69

Remark:

The source-based time-averaged power is linearly scaled the maximum burst averaged power based

on time slots. The calculated method are shown as below:

Source based time averaged power = Maximum burst averaged power (1 Uplink) - 9 dB

Source based time averaged power = Maximum burst averaged power (2 Uplink) - 6 dB

Source based time averaged power = Maximum burst averaged power (4 Uplink) - 3 dB

Note:

1. Following KDB 941225 D03, for Body-worn SAR testing, the DUT was set in GPRS10 for GSM850
and for GSM1900 due to its highest source-based time-average power.

2. Per 2010/10 workshop, the maximum output power channel is used for SAR testing and for further
SAR test reduction.

3. EDGE tests with MCS1 setting, GMSK modulation. Burst average power with MCS9 setting 8 PSK

modulation, is provided voluntary for reference.
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<WCDMA>
Band WCDMA Band V WCDMA Band Il
Channel 4132 4182 4233 9262 9400 9538
Frequency (MHz) 826.4 836.4 846.6 1852.4 1880.0 1907.6
RMC 12.2K 23.42 23.71 23.26 23.53 23.58 23.27
HSDPA Subtest-1 22.75 23.22 22.71 22.95 23.09 23.33
HSDPA Subtest-2 22.83 23.37 23.14 22.99 23.07 23.01
HSDPA Subtest-3 22.36 22.66 2217 22.46 22.49 2212
HSDPA Subtest-4 22.38 22.21 22.12 22.44 22.46 22.09
HSUPA Subtest-1 22.48 22.25 22.55 23.05 22.61 22.14
HSUPA Subtest-2 21.28 21.25 21.29 21.56 21.77 21.51
HSUPA Subtest-3 21.46 21.64 20.91 21.41 21.99 21.45
HSUPA Subtest-4 21.85 21.48 22.21 22.56 22.25 21.75
HSUPA Subtest-5 22.32 22.27 22.54 22.87 23.01 22.62
Band WCDMA Band IV
Channel 1312 1413 1513
Frequency (MHz) 1712.4 1732.6 1752.6
RMC 12.2K 23.33 23.35 23.19
HSDPA Subtest-1 22.73 22.74 22.66
HSDPA Subtest-2 22.75 22.74 22.63
HSDPA Subtest-3 22.38 22.32 22.21
HSDPA Subtest-4 22.33 22.28 22.18
HSUPA Subtest-1 21.67 21.54 21.43
HSUPA Subtest-2 21.74 21.67 21.56
HSUPA Subtest-3 20.90 21.19 20.99
HSUPA Subtest-4 21.57 21.34 21.18
HSUPA Subtest-5 20.75 20.70 20.64
SPORTON INTERNATIONAL INC. Page Number 1 330f 38
TEL : 886-3-327-3456 Report Issued Date : Nov. 28, 2011
FAX : 886-3-328-4978 Report Version : Rev. 02

FCC ID : TSM9000WBWZV1



sronron 1as.  FCC SAR Test Report

Report No. : FA170707

MPR
3.GPP WCDMA band V WCDMA band Il
Requirement
0 HSDPA Subtest-1 | 0.00 | 0.00 | 0.00 0.00 0.00 0.00
0 HSDPA Subtest-2 | -0.08 | -0.15 | -0.43 | -0.04 | 0.02 0.32
0.5 HSDPA Subtest-3 | 0.39 | 0.56 | 0.54 0.49 0.60 1.21
0.5 HSDPA Subtest-4 | 0.37 | 1.01 | 0.59 0.51 0.63 1.24
0 HSUPA Subtest-1 | -0.16 | 0.02 | -0.01 | -0.18 | 0.40 0.48
2 HSUPA Subtest-2 | 1.04 | 1.02 | 1.25 131 1.24 1.11
1 HSUPA Subtest-3 | 0.86 | 0.63 | 1.63 1.46 1.02 1.17
2 HSUPA Subtest-4 | 0.47 | 0.79 | 0.33 0.31 0.76 0.87
0 HSUPA Subtest-5 | 0.00 | 0.00 | 0.00 0.00 0.00 0.00
MPR
3.GPP WCDMA band IV
Requirement

0 HSDPA Subtest-1 | 0.00 | 0.00 | 0.00

0 HSDPA Subtest-2 | -0.02 | 0.00 | 0.03

0.5 HSDPA Subtest-3 | 0.35 | 0.42 | 0.45

0.5 HSDPA Subtest-4 | 0.40 | 0.46 | 0.48

0 HSUPA Subtest-1 | -0.92 | -0.84 | -0.79

2 HSUPA Subtest-2 | -0.99 | -0.97 | -0.92

1 HSUPA Subtest-3 | -0.15 | -0.49 | -0.35

2 HSUPA Subtest-4 | -0.82 | -0.64 | -0.54

0 HSUPA Subtest-5 | 0.00 | 0.00 | 0.00

Note:

1. Referring to KDB 941225 D01, RMC 12.2kbps setting is used for all SAR tests. If HSDPA
and HSUPA output power is less than 1/4 dB higher than RMC 12.2kbps, SAR tests for
HSDPA and HSUPA can be excluded.

2. DUT HSUPA subtests output power is declared to follow the minimum requirement of
3GPP Table 5.2B.5 specification, HSDPA subtests output power is declared to follow the
minimum requirement of 3GPP Table 5.2AA.2 specification. Since there is tolerance in
measuring 3G output power, the difference between the measured value and the
specification is treated as tolerance. According to KDB 941225 D02 v02, 1)b), the MPR
implementation information is provided here.
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<CDMA2000>
Band CDMA2000 BCO CDMA2000 BC1
Channel 1013 384 777 25 600 1175
Frequency (MHz) 824.70 | 836.52 | 848.31 | 1851.25 | 1880.00 | 1908.75
1XRTT RC1+S055 23.62 23.65 23.55 23.96 23.60 23.16
1XRTT RC3+S055 23.61 23.60 23.53 23.81 23.54 23.16
1XRTT RC3+S032 (+ F-SCH) | 23.71 23.58 23.65 23.84 23.53 23.10
1XRTT RC3+S032 (+SCH) 23.64 23.58 23.71 23.76 23.46 23.17
1XEVDO RTAP 153.6 23.88 23.97 23.90 23.98 23.90 23.68
1XEVDO RETAP 4096 23.91 23.74 23.75 23.97 23.91 23.73
<WLAN>
Band 802.11b 802.11g
Channel 1 6 1 1 6 11
Frequency (MHz) 2412 2437 2462 2412 2437 2462
Power 13.41 13.70 13.56 7.75 7.98 7.86
Band 802.11n (BW 20MHz) 802.11n (BW 40MHz)
Channel 1 6 11 3 6 9
Frequency (MHz) 2412 2437 2462 2422 2437 2452
Power 6.99 7.30 6.91 6.43 6.84 6.34
Band 802.11a
Channel | 36 | 40 | 44 | 48 | 52 | 56 | 60 | 64 | 100 | 104 108 | 112
F"z:'n:'_lez';cy 5180 | 5200 @ 5220 | 5240 5260 | 5280 5300 | 5320 5500 | 5520 @ 5540 | 5560
Average | o3 | 838 | 7.94 | 803 @ 980 982 | 974 985 1213 | 12.35 1213 | 12.29
Power
Band 802.11a
Channel | 116 | 120 | 124 | 128 | 132 | 136 | 140 | 149 | 153 | 157 | 161 | 165
F":;‘n‘l‘_lez')“’y 5580 | 5600 | 5620 | 5640 | 5660 | 5680 | 5700 | 5745 | 5765 | 5785 | 5805 | 5825
Average | ) 15| 12.41 | 1218 | 12.32 | 12.38 | 12.26 | 12.26 | 10.42 | 10.16 | 9.87 | 10.12 | 9.69
Power
Band 802.11n (BW 20MHz)
Channel | 36 | 40 | 44 | 48 | 52 | 56 | 60 | 64 | 100 | 104 | 108 | 112
F"m‘:lez')“:y 5180 | 5200 | 5220 | 5240 | 5260 | 5280 | 5300 | 5320 | 5500 | 5520 | 5540 | 5560
Average | o3 | 802 | 7.74 | 7.58 | 9.46 | 943 | 930 | 968 | 11.84 | 11.89 | 11.67 | 11,57
Power
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Band 802.11n (BW 20MHz)
Channel | 116 | 120 | 124 | 128 | 132 | 136 | 140 | 149 | 153 | 157 | 161 | 165
Fr‘m‘;‘;’;cy 5580 | 5600 | 5620 | 5640 | 5660 | 5680 | 5700 | 5745 | 5765 | 5785 | 5805 | 5825
Average | | o5 | 1202 | 1162 | 11.41 | 1184 | 1152 | 1158 | 967 | 9.98 | 9.06 | 9.37 | 9.19
Power
Band 802.11n (BW 40MHz)
Channel 38 46 54 62 102 118 134 151 159
F"m:'_lez’;cy 5190 5230 5270 5310 5510 5590 5670 5755 5795
Average 8.18 8.12 8.95 8.85 112 | 11.31 11.19 9.01 8.30
Power
Note:

1. Per KDB 248227, choose 11b mode to test SAR; 11g and 11n output power is less than 11b mode,
and SAR can be excluded.
2. Per 2010/4 TCB workshop, choose the highest output power channel to test SAR and determine
further SAR exclusion, and 11b CHO6 is chosen here.

Band Bluetooth
Data Rate 1 Mbps
Channel 0 39 78
Frequency 2402 2441 2480
Avg. Power 7.20 7.51 7.41

Note: Bluetooth standalone SAR is not required because the Bluetooth power (7.51 dBm) is less than

60/f.

SPORTON INTERNATIONAL INC.

TEL : 886-3-327-3456
FAX : 886-3-328-4978
FCC ID : TSM9000WBWZV1

Page Number : 36 of 38
Report Issued Date : Nov. 28, 2011
Report Version : Rev. 02



SPORTON LAB.

FCC SAR Test Report

Report No. : FA170707

12.2 Test Records for Body SAR Test

<2G/3G >

o | on | g | e
7 GSM850 GPRS10 Bottom Face 0 251 - 0.246
8 GSM850 GPRS10 Secondary Landscape 0 251 \% 0.403
1 GSM1900 GPRS10 Bottom Face 0 512 - 0.411
2 GSM1900 GPRS10 Secondary Landscape 0 512 v 0.366
9 WCDMA V RMC12.2K Bottom Face 0 4182 - 0.146
10 WCDMA V RMC12.2K Secondary Landscape 0 4182 v 0.3
13 WCDMA IV RMC12.2K Bottom Face 0 1413 - 0.463
14 WCDMA IV RMC12.2K Secondary Landscape 0 1413 v 0.431
3 WCDMA I RMC12.2K Bottom Face 0 9400 - 0.629
4 WCDMA I RMC12.2K Secondary Landscape 0 9400 v 0.5
Note:

1 cm test results are for confirming operation of the power reduction scheme, and are not applicable
for compliance demonstration for the FCC tablet PC SAR test procedures

<CDMA2000>
Plot Band Mode Te_s_t Gap ch. Ear- SAR1q
No. Position (cm) phone (W/kg)
11 CDMA2000 BCO | RTAP153.6 Bottom Face 0 384 - 0.151
12 CDMA2000 BCO | RTAP153.6 Secondary Landscape 0 384 v 0.303
5 CDMA2000 BC1 | RTAP153.6 Bottom Face 0 25 - 0.75
6 CDMA2000 BC1 | RTAP153.6 Secondary Landscape 0 25 v 0.595
<WLAN >
A Band Mode Te_s_t Gap | channel | E2 SARq
No. Position (cm) phone (W/kg)
17 802.11b - Bottom Face 0 6 - 0.018
18 802.11b - Secondary Landscape 0 6 v 0.047
16 802.11a - Secondary Landscape 0 120 v 0.03
Note:
1. Since Bluetooth standalone SAR is excluded, simultaneous SAR can be excluded referring to KDB

Test Engineer :

616217 D03 4)b). Only the antennas included in simultaneous transmission configuration that require
SAR evaluation are concerned.

Nick Tour and Angelo Chang and Niels Ouyang and Vic Yang and Jack Wu
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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: 2010/7/23
System Check Body 835MHz 110723
DUT: Dipole 835 MHz

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium: MSL_850 110723 Medium parameters used: f= 835 MHz; ¢ = 0.979 mho/m; .= 52.7, p=1000

kg/m3
! M BIENT4 EM PERATURE: , QUD 4B\ PERATURE!

DASYS5 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(6.35, 6.35, 6.35); Calibrated: 2011/5/20

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn495; Calibrated: 2011/4/28

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASYS5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Pin=250mW/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.8 mW/g

Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 55.9 V/m; Power Drift =-0.014 dB

Peak SAR (extrapolated) = 3.57 W/kg

SAR(1 g) = 2.58 mW/g; SAR(10 g) =1.72 mW/g

Maximum value of SAR (measured) = 2.8 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/7/25
System Check Body 1800MHz 110725
DUT: Dipole 1800 MHz

Communication System: CW; Frequency: 1800 MHz;Duty Cycle: 1:1
Medium: MSL_1800_110725 Medium parameters used: f= 1800 MHz; 6 = 1.58 mho/m; ¢ = 51.9; p = 1000

kg/m3
! M BIENT4 EM PERATURE: , QUD 4B\ PERATURE!

DASYS5 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(4.74, 4.74, 4.74); Calibrated: 2011/5/20

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn495; Calibrated: 2011/4/28

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASYS5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Pin=250mW/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 10.8 mW/g

Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 87 V/m; Power Drift = 0.025 dB

Peak SAR (extrapolated) = 14.4 W/kg

SAR(1 g) =9.18 mW/g; SAR(10 g) =5.11 mW/g

Maximum value of SAR (measured) = 10.3 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/7/23
System Check Body 1900MHz 110723
DUT: Dipole 1900 MHz

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium: MSL_1900_110723 Medium parameters used: f= 1900 MHz; 6 = 1.52 mho/m; ¢ = 54.8; p = 1000

kg/m3
! M BIENT4 EM PERATURE: , QUD 4B\ PERATURE!

DASYS5 Configuration:

- Probe: EX3DV4 - SN3792; ConvF(7.17, 7.17, 7.17); Calibrated: 2011/6/20

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn778; Calibrated: 2010/10/22

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASYS5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Pin=250mW/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 11.5 mW/g

Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 84.1 V/m; Power Drift = 0.093 dB

Peak SAR (extrapolated) = 19 W/kg

SAR(1 g) =10.4 mW/g; SAR(10 g) =5.74 mW/g

Maximum value of SAR (measured) = 11.4 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/8/27
System Check Body 2450MHz_ 110827
DUT: Dipole 2450 MHz D2450V2

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium: MSL_2450_ 110827 Medium parameters used: f = 2450 MHz; 6 = 1.957 mho/m; ¢ . =

53.837; p = 1000 kg/m>
Ambient Temperature : 22.3 C; Liquid Temperature : 21.3 C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3578; ConvF(6.18, 6.18, 6.18); Calibrated: 2011/6/21

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn577; Calibrated: 2011/1/13

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP1127

- Measurement SW: DASY 52, Version 52.6 (2); SEMCAD X Version 14.4.5 (3634)

Pin=250mW/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 15.759 mW/g

Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 85.278 V/m; Power Drift = 0.0059 dB

Peak SAR (extrapolated) = 29.253 W/kg

SAR(1 g) = 12.9 mW/g; SAR(10 g) =5.77 mW/g

Maximum value of SAR (measured) = 14.373 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/8/25
System Check Body 5500MHz_ 110825
DUT: Dipole SGHz

Communication System: CW; Frequency: 5500 MHz;Duty Cycle: 1:1
Medium: MSL_5G_110825 Medium parameters used: f= 5500 MHz; 6 = 5.727 mho/m; &= 48.178,;

p = 1000 kg/m’
Ambient Temperature : 22.6 C; Liquid Temperature : 21.6 C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3578; ConvF(3.4, 3.4, 3.4); Calibrated: 2011/6/21

- Sensor-Surface: 2.5mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn577; Calibrated: 2011/1/13

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP1127

- Measurement SW: DASY 52, Version 52.6 (2); SEMCAD X Version 14.4.5 (3634)

Pin=250mW/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 37.796 mW/g

Pin=250mW/Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4.3mm, dy=4.3mm,
dz=3mm

Reference Value = 88.511 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 59.523 W/kg

SAR(1 g) =20.6 mW/g; SAR(10 g) =5.97 mW/g

Maximum value of SAR (measured) = 34.500 mW/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: 2011/7/23
#07 GSM850_GPRS10_Bottom Face_Ocm_Ch251
DUT: 170707

Communication System: GSM850; Frequency: 848.8 MHz;Duty Cycle: 1:4
Medium: MSL_850 110723 Medium parameters used: f= 849 MHz; ¢ = 0.993 mho/m; g.=52.5; p=1000

kg/m3
Ambient Temperature : 22.3 °C; Liquid Temperature : 21.3 °C

DASYS5 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(6.35, 6.35, 6.35); Calibrated: 2011/5/20

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn495; Calibrated: 2011/4/28

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASYS5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch251/Area Scan (101x131x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.279 mW/g

Ch251/Z.oom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 13.1 V/m; Power Drift =-0.113 dB

Peak SAR (extrapolated) = 0.326 W/kg

SAR(1 g) = 0.246 mW/g; SAR(10 g) = 0.168 mW/g

Maximum value of SAR (measured) = 0.261 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/7/23
#08 GSM850_GPRS10_Secondary Landscape_Ocm_Ch251 Earphone
DUT: 170707

Communication System: GSM850; Frequency: 848.8 MHz;Duty Cycle: 1:4
Medium: MSL_850 110723 Medium parameters used: f= 849 MHz; ¢ = 0.993 mho/m; g.=52.5; p=1000

kg/m3
Ambient Temperature : 22.3 °C; Liquid Temperature : 21.3 °C

DASYS5 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(6.35, 6.35, 6.35); Calibrated: 2011/5/20

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn495; Calibrated: 2011/4/28

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASYS5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch251/Area Scan (41x131x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.418 mW/g

Ch251/Z.oom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 20.7 V/m; Power Drift = 0.028 dB

Peak SAR (extrapolated) = 0.718 W/kg

SAR(1 g) = 0.403 mW/g; SAR(10 g) = 0.248 mW/g

Maximum value of SAR (measured) = 0.431 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/7/23
#08 GSM850_GPRS10_Secondary Landscape_Ocm_Ch251_Earphone 2D
DUT: 170707

Communication System: GSM850; Frequency: 848.8 MHz;Duty Cycle: 1:4
Medium: MSL_850 110723 Medium parameters used: f= 849 MHz; ¢ = 0.993 mho/m; g.=52.5; p=1000

kg/m3
Ambient Temperature : 22.3 °C; Liquid Temperature : 21.3 °C

DASYS5 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(6.35, 6.35, 6.35); Calibrated: 2011/5/20

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn495; Calibrated: 2011/4/28

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASYS5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch251/Area Scan (41x131x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.418 mW/g

Ch251/Z.oom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 20.7 V/m; Power Drift = 0.028 dB

Peak SAR (extrapolated) = 0.718 W/kg

SAR(1 g) = 0.403 mW/g; SAR(10 g) = 0.248 mW/g

Maximum value of SAR (measured) = 0.431 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/7/23
#01 GSM1900_GPRS10_Bottom Face Ocm_Ch512
DUT: 170707

Communication System: PCS; Frequency: 1850.2 MHz;Duty Cycle: 1:4
Medium: MSL_1900_110723 Medium parameters used : f=1850.2 MHz; ¢ = 1.46 mho/m; ¢ .= 54.9; p = 1000

kg/m3
Ambient Temperature : 22.5 °C; Liquid Temperature : 21.5 °C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3792; ConvF(7.17, 7.17, 7.17); Calibrated: 2011/6/20

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn778; Calibrated: 2010/10/22

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASYS5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch512/Area Scan (101x131x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.391 mW/g

Ch512/Z.0om Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 4.93 V/m; Power Drift =-0.015 dB

Peak SAR (extrapolated) = 0.690 W/kg

SAR(1 g) = 0.411 mW/g; SAR(10 g) = 0.228 mW/g

Maximum value of SAR (measured) = 0.447 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/7/23
#01 GSM1900_GPRS10_Bottom Face O0cm_Ch512 2D
DUT: 170707

Communication System: PCS; Frequency: 1850.2 MHz;Duty Cycle: 1:4
Medium: MSL_1900_110723 Medium parameters used : f=1850.2 MHz; ¢ = 1.46 mho/m; ¢ .= 54.9; p = 1000

kg/m3
Ambient Temperature : 22.5 °C; Liquid Temperature : 21.5 °C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3792; ConvF(7.17, 7.17, 7.17); Calibrated: 2011/6/20

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn778; Calibrated: 2010/10/22

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASYS5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch512/Area Scan (101x131x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.391 mW/g

Ch512/Z.0om Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 4.93 V/m; Power Drift =-0.015 dB

Peak SAR (extrapolated) = 0.690 W/kg

SAR(1 g) = 0.411 mW/g; SAR(10 g) = 0.228 mW/g

Maximum value of SAR (measured) = 0.447 mW/g

1g/10g Averaged SAF.
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/7/23
#02 GSM1900_GPRS10_Secondary Landscape_Ocm_Ch512_Earphone
DUT: 170707

Communication System: PCS; Frequency: 1850.2 MHz;Duty Cycle: 1:4
Medium: MSL_1900_110723 Medium parameters used : f=1850.2 MHz; ¢ = 1.46 mho/m; ¢ .= 54.9; p = 1000

kg/m3
Ambient Temperature : 22.5 °C; Liquid Temperature : 21.5 °C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3792; ConvF(7.17, 7.17, 7.17); Calibrated: 2011/6/20

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn778; Calibrated: 2010/10/22

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASYS5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch512/Area Scan (41x131x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.431 mW/g

Ch512/Z.0om Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 14.5 V/m; Power Drift = -0.198 dB

Peak SAR (extrapolated) = 0.614 W/kg

SAR(1 g) = 0.366 mW/g; SAR(10 g) = 0.216 mW/g

Maximum value of SAR (measured) = 0.400 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/7/23
#09 WCDMA V_RMC12.2K Bottom Face Ocm_Ch4182
DUT: 170707

Communication System: WCDMA; Frequency: 836.4 MHz;Duty Cycle: 1:1
Medium: MSL_850 110723 Medium parameters used : f = 836.4 MHz; 6 = 0.98 mho/m; .= 52.6; p=1000

kg/m3
Ambient Temperature : 22.3 °C; Liquid Temperature : 22.3 ‘C

DASYS5 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(6.35, 6.35, 6.35); Calibrated: 2011/5/20

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn495; Calibrated: 2011/4/28

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASYS5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch4182/Area Scan (10x131x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.163 mW/g

Ch4182/Z.0om Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 9.69 V/m; Power Drift =-0.051 dB

Peak SAR (extrapolated) = 0.198 W/kg

SAR(1 g) = 0.146 mW/g; SAR(10 g) = 0.098 mW/g

Maximum value of SAR (measured) = 0.154 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/7/23
#10 WCDMA V_RMC12.2K Secondary Landscape_Ocm_Ch4182 Earphone
DUT: 170707

Communication System: WCDMA; Frequency: 836.4 MHz;Duty Cycle: 1:1
Medium: MSL_850 110723 Medium parameters used : f = 836.4 MHz; 6 = 0.98 mho/m; .= 52.6; p=1000

kg/m3
Ambient Temperature : 22.3 °C; Liquid Temperature : 21.3 °C

DASYS5 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(6.35, 6.35, 6.35); Calibrated: 2011/5/20

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn495; Calibrated: 2011/4/28

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASYS5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch4182/Area Scan (41x131x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.309 mW/g

Ch4182/Z.0om Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 17.6 V/m; Power Drift = 0.184 dB

Peak SAR (extrapolated) = 0.531 W/kg

SAR(1 g) = 0.300 mW/g; SAR(10 g) = 0.185 mW/g

Maximum value of SAR (measured) = 0.326 mW/g

Ch4182/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 17.6 V/m; Power Drift = 0.184 dB

Peak SAR (extrapolated) = 0.318 W/kg

SAR(1 g) = 0.240 mW/g; SAR(10 g) = 0.168 mW/g

Maximum value of SAR (measured) = 0.268 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/7/23
#10 WCDMA V_RMC12.2K_Secondary Landscape_Ocm_Ch4182_ Earphone_2D
DUT: 170707

Communication System: WCDMA; Frequency: 836.4 MHz;Duty Cycle: 1:1
Medium: MSL_850 110723 Medium parameters used : f = 836.4 MHz; 6 = 0.98 mho/m; .= 52.6; p=1000

kg/m3
Ambient Temperature : 22.3 °C; Liquid Temperature : 21.3 °C

DASYS5 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(6.35, 6.35, 6.35); Calibrated: 2011/5/20

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn495; Calibrated: 2011/4/28

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASYS5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch4182/Area Scan (41x131x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.309 mW/g

Ch4182/Z.0om Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 17.6 V/m; Power Drift = 0.184 dB

Peak SAR (extrapolated) = 0.531 W/kg

SAR(1 g) = 0.300 mW/g; SAR(10 g) = 0.185 mW/g

Maximum value of SAR (measured) = 0.326 mW/g

Ch4182/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 17.6 V/m; Power Drift = 0.184 dB

Peak SAR (extrapolated) = 0.318 W/kg

SAR(1 g) = 0.240 mW/g; SAR(10 g) = 0.168 mW/g

Maximum value of SAR (measured) = 0.268 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/7/25
#13 WCDMA 1IV_RMC12.2K_Bottom Face Ocm_Ch1413
DUT: 170707

Communication System: WCDMA; Frequency: 1732.6 MHz;Duty Cycle: 1:1
Medium: MSL_1800_110725 Medium parameters used: f= 1733 MHz; 6 = 1.51 mho/m; ¢ = 52.1; p = 1000

kg/m3
Ambient Temperature : 22.3 °C; Liquid Temperature : 21.3 °C

DASYS5 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(4.74, 4.74, 4.74); Calibrated: 2011/5/20

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn495; Calibrated: 2011/4/28

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASYS5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch1413/Area Scan (10x131x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.485 mW/g

Ch1413/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 4.15 V/m; Power Drift = -0.086 dB

Peak SAR (extrapolated) = 0.678 W/kg

SAR(1 g) = 0.463 mW/g; SAR(10 g) = 0.269 mW/g

Maximum value of SAR (measured) = 0.516 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/7/25
#13 WCDMA 1IV_RMCI12.2K_Bottom Face Ocm_Ch1413 2D
DUT: 170707

Communication System: WCDMA; Frequency: 1732.6 MHz;Duty Cycle: 1:1
Medium: MSL_1800_110725 Medium parameters used: f= 1733 MHz; 6 = 1.51 mho/m; ¢ = 52.1; p = 1000

kg/m3
Ambient Temperature : 22.3 °C; Liquid Temperature : 21.3 °C

DASYS5 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(4.74, 4.74, 4.74); Calibrated: 2011/5/20

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn495; Calibrated: 2011/4/28

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASYS5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch1413/Area Scan (10x131x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.485 mW/g

Ch1413/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 4.15 V/m; Power Drift = -0.086 dB

Peak SAR (extrapolated) = 0.678 W/kg

SAR(1 g) = 0.463 mW/g; SAR(10 g) = 0.269 mW/g

Maximum value of SAR (measured) = 0.516 mW/g

1g/10g Averaged SAF.

| -
SAR; Zoom ScanValue Along Z, X=2, ¥=2 Markers

™,
0.50 N

0.45 \\
0.40 \
0.35

0.15

0.10 [~
0.05 --‘-"""-s_‘___

0.00

0.005 0.010 0.015 0.020 0.025 0.030 0.035



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/7/25
#14 WCDMA 1IV_RMCI12.2K_Secondary Landscape_Ocm_Ch1413_Earphone
DUT: 170707

Communication System: WCDMA; Frequency: 1732.6 MHz;Duty Cycle: 1:1
Medium: MSL_1800_110725 Medium parameters used: f= 1733 MHz; 6 = 1.51 mho/m; ¢ = 52.1; p = 1000

kg/m3
Ambient Temperature : 22.3 °C; Liquid Temperature : 21.3 °C

DASYS5 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(4.74, 4.74, 4.74); Calibrated: 2011/5/20

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn495; Calibrated: 2011/4/28

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASYS5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch1413/Area Scan (41x131x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.515 mW/g

Ch1413/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 16.3 V/m; Power Drift =0.011 dB

Peak SAR (extrapolated) = 0.619 W/kg

SAR(1 g) = 0.431 mW/g; SAR(10 g) = 0.265 mW/g

Maximum value of SAR (measured) = 0.467 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/7/23
#03 WCDMA 1II_RMC12.2K_Bottom Face_0Ocm_Ch9400
DUT: 170707

Communication System: WCDMA; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium: MSL_1900_110723 Medium parameters used: f= 1880 MHz; 6 = 1.5 mho/m; .= 54.8; p = 1000

kg/m3
Ambient Temperature : 22.5 °C; Liquid Temperature : 21.5 °C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3792; ConvF(7.17, 7.17, 7.17); Calibrated: 2011/6/20

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn778; Calibrated: 2010/10/22

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASYS5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch9400/Area Scan (101x131x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.647 mW/g

Ch9400/Z.oom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.2 V/m; Power Drift=-0.117 dB

Peak SAR (extrapolated) = 1.07 W/kg

SAR(1 g) = 0.629 mW/g; SAR(10 g) = 0.345 mW/g

Maximum value of SAR (measured) = 0.651 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/7/23
#03 WCDMA 1I_RMC12.2K_Bottom Face_Ocm_Ch9400 2D
DUT: 170707

Communication System: WCDMA; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium: MSL_1900_110723 Medium parameters used: f= 1880 MHz; 6 = 1.5 mho/m; .= 54.8; p = 1000

kg/m3
Ambient Temperature : 22.5 °C; Liquid Temperature : 21.5 °C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3792; ConvF(7.17, 7.17, 7.17); Calibrated: 2011/6/20

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn778; Calibrated: 2010/10/22

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASYS5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch9400/Area Scan (101x131x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.647 mW/g

Ch9400/Z.oom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.2 V/m; Power Drift=-0.117 dB

Peak SAR (extrapolated) = 1.07 W/kg

SAR(1 g) = 0.629 mW/g; SAR(10 g) = 0.345 mW/g

Maximum value of SAR (measured) = 0.651 mW/g

1g/10g Averaged SAF.
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/7/23
#04 WCDMA II_RMC12.2K_Secondary Landscape_Ocm_Ch9400 Earphone
DUT: 170707

Communication System: WCDMA; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium: MSL_1900_110723 Medium parameters used: f= 1880 MHz; 6 = 1.5 mho/m; .= 54.8; p = 1000

kg/m3
Ambient Temperature : 22.5 °C; Liquid Temperature : 21.5 °C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3792; ConvF(7.17, 7.17, 7.17); Calibrated: 2011/6/20

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn778; Calibrated: 2010/10/22

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASYS5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch9400/Area Scan (41x131x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.633 mW/g

Ch9400/Z.oom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 16.3 V/m; Power Drift =-0.139 dB

Peak SAR (extrapolated) = 0.913 W/kg

SAR(1 g) = 0.500 mW/g; SAR(10 g) = 0.285 mW/g

Maximum value of SAR (measured) = 0.594 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/7/23
#11 CDMA2000 BCO_RTAP153.6_Bottom Face Ocm_Ch384
DUT: 170707

Communication System: CDMA ; Frequency: 836.52 MHz;Duty Cycle: 1:1
Medium: MSL_850 110723 Medium parameters used: f= 837 MHz; ¢ = 0.981 mho/m; .= 52.6; p=1000

kg/m3
Ambient Temperature : 22.3 °C; Liquid Temperature : 21.3 °C

DASYS5 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(6.35, 6.35, 6.35); Calibrated: 2011/5/20

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn495; Calibrated: 2011/4/28

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASYS5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch384/Area Scan (10x131x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.153 mW/g

Ch384/Z.0om Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.6 V/m; Power Drift =-0.142 dB

Peak SAR (extrapolated) = 0.202 W/kg

SAR(1 g) = 0.151 mW/g; SAR(10 g) = 0.101 mW/g

Maximum value of SAR (measured) = 0.156 mW/g

Ch384/Z0oom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.6 V/m; Power Drift = -0.142 dB

Peak SAR (extrapolated) = 0.225 W/kg

SAR(1 g) = 0.105 mW/g; SAR(10 g) = 0.059 mW/g

Maximum value of SAR (measured) = 0.111 mW/g



0.11ImW/g

0dB=



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/7/23
#12 CDMA2000 BCO_RTAP153.6_Secondary Landscape Ocm_Ch384 Earphone
DUT: 170707

Communication System: CDMA ; Frequency: 836.52 MHz;Duty Cycle: 1:1
Medium: MSL_850 110723 Medium parameters used: f= 837 MHz; ¢ = 0.981 mho/m; .= 52.6; p=1000

kg/m3
Ambient Temperature : 22.3 °C; Liquid Temperature : 21.3 °C

DASYS5 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(6.35, 6.35, 6.35); Calibrated: 2011/5/20

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn495; Calibrated: 2011/4/28

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASYS5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch384/Area Scan (41x131x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.334 mW/g

Ch384/Z.0om Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 19.3 V/m; Power Drift = -0.158 dB

Peak SAR (extrapolated) = 0.547 W/kg

SAR(1 g) = 0.303 mW/g; SAR(10 g) = 0.184 mW/g

Maximum value of SAR (measured) = 0.330 mW/g

Ch384/Z0oom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 19.3 V/m; Power Drift =-0.158 dB

Peak SAR (extrapolated) = 0.334 W/kg

SAR(1 g) = 0.204 mW/g; SAR(10 g) = 0.142 mW/g

Maximum value of SAR (measured) = 0.228 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/7/23
#12 CDMA2000 BCO_RTAP153.6_Secondary Landscape_Ocm_Ch384_ Earphone 2D
DUT: 170707

Communication System: CDMA ; Frequency: 836.52 MHz;Duty Cycle: 1:1
Medium: MSL_850 110723 Medium parameters used: f= 837 MHz; ¢ = 0.981 mho/m; .= 52.6; p=1000

kg/m3
Ambient Temperature : 22.3 °C; Liquid Temperature : 21.3 °C

DASYS5 Configuration:

- Probe: ET3DV6 - SN1787; ConvF(6.35, 6.35, 6.35); Calibrated: 2011/5/20

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn495; Calibrated: 2011/4/28

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASYS5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch384/Area Scan (41x131x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.334 mW/g

Ch384/Z.0om Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 19.3 V/m; Power Drift = -0.158 dB

Peak SAR (extrapolated) = 0.547 W/kg

SAR(1 g) = 0.303 mW/g; SAR(10 g) = 0.184 mW/g

Maximum value of SAR (measured) = 0.330 mW/g

Ch384/Z0oom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 19.3 V/m; Power Drift =-0.158 dB

Peak SAR (extrapolated) = 0.334 W/kg

SAR(1 g) = 0.204 mW/g; SAR(10 g) = 0.142 mW/g

Maximum value of SAR (measured) = 0.228 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/7/23
#05 CDMA2000 BC1_RTAP153.6_Bottom Face_Ocm_Ch25
DUT: 170707

Communication System: CDMA ; Frequency: 1851.25 MHz;Duty Cycle: 1:1
Medium: MSL_1900_110723 Medium parameters used : f=1851.25 MHz; 6 = 1.47 mho/m; ¢, =54.9; p =

1000 kg/m?
Ambient Temperature : 22.5 °C; Liquid Temperature : 21.5 °C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3792; ConvF(7.17, 7.17, 7.17); Calibrated: 2011/6/20

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn778; Calibrated: 2010/10/22

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASYS5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch25/Area Scan (101x131x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.769 mW/g

Ch25/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.09 V/m; Power Drift =-0.100 dB

Peak SAR (extrapolated) = 1.26 W/kg

SAR(1 g) = 0.750 mW/g; SAR(10 g) = 0.414 mW/g

Maximum value of SAR (measured) = 0.814 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/7/23
#05 CDMA2000 BC1_RTAP153.6_Bottom Face_Ocm_Ch25 2D
DUT: 170707

Communication System: CDMA ; Frequency: 1851.25 MHz;Duty Cycle: 1:1
Medium: MSL_1900_110723 Medium parameters used : f=1851.25 MHz; 6 = 1.47 mho/m; ¢, =54.9; p =

1000 kg/m?
Ambient Temperature : 22.5 °C; Liquid Temperature : 21.5 °C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3792; ConvF(7.17, 7.17, 7.17); Calibrated: 2011/6/20

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn778; Calibrated: 2010/10/22

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASYS5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch25/Area Scan (101x131x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.769 mW/g

Ch25/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.09 V/m; Power Drift =-0.100 dB

Peak SAR (extrapolated) = 1.26 W/kg

SAR(1 g) = 0.750 mW/g; SAR(10 g) = 0.414 mW/g

Maximum value of SAR (measured) = 0.814 mW/g

1g/10g Averaged SAF.
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/7/23
#06 CDMA2000 BC1_RTAP153.6_Secondary Landscape_Ocm_Ch25_Earphone
DUT: 170707

Communication System: CDMA ; Frequency: 1851.25 MHz;Duty Cycle: 1:1
Medium: MSL_1900_110723 Medium parameters used : f=1851.25 MHz; 6 = 1.47 mho/m; ¢, =54.9; p =

1000 kg/m?
Ambient Temperature : 22.5 °C; Liquid Temperature : 21.5 °C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3792; ConvF(7.17, 7.17, 7.17); Calibrated: 2011/6/20

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn778; Calibrated: 2010/10/22

- Phantom: ELI 4.0; Type: QDOVAO001BA; Serial: 1029

- Measurement SW: DASYS5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ch25/Area Scan (41x131x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.727 mW/g

Ch25/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 17.9 V/m; Power Drift = 0.029 dB

Peak SAR (extrapolated) = 1.02 W/kg

SAR(1 g) = 0.595 mW/g; SAR(10 g) = 0.343 mW/g

Maximum value of SAR (measured) = 0.681 mW/g



0.681mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/8/27
#17 802.11b_Bottom Face_Ocm_Ché6
DUT: 170707

Communication System: 802.11b; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: MSL_2450_ 110827 Medium parameters used: f =2437 MHz; 6 = 1.938 mho/m; ¢ .=

53.878; p = 1000 kg/m>
Ambient Temperature : 22.3 C; Liquid Temperature : 21.3 C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3578; ConvF(6.18, 6.18, 6.18); Calibrated: 2011/6/21

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn577; Calibrated: 2011/1/13

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP1127

- Measurement SW: DASY 52, Version 52.6 (2); SEMCAD X Version 14.4.5 (3634)

Ch6/Area Scan (10x131x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.034 mW/g

Ch6/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 1.340 V/m; Power Drift = 0.098 dB

Peak SAR (extrapolated) = 0.032 W/kg

SAR(1 g) = 0.018 mW/g; SAR(10 g) = 0.00953 mW/g

Maximum value of SAR (measured) = 0.021 mW/g

dB
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/8/27
#18 802.11b_Secondary Landscape Ocm_Ché6_ Earphone
DUT: 170707

Communication System: 802.11b; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: MSL_2450_ 110827 Medium parameters used: f =2437 MHz; 6 = 1.938 mho/m; ¢ .=

53.878; p = 1000 kg/m>
Ambient Temperature : 22.3 ‘C; Liquid Temperature : 21.3°C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3578; ConvF(6.18, 6.18, 6.18); Calibrated: 2011/6/21

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn577; Calibrated: 2011/1/13

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP1127

- Measurement SW: DASY 52, Version 52.6 (2); SEMCAD X Version 14.4.5 (3634)

Ch6/Area Scan (41x131x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.056 mW/g

Ch6/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 2.594 V/m; Power Drift =-0.031 dB

Peak SAR (extrapolated) = 0.090 W/kg

SAR(1 g) = 0.047 mW/g; SAR(10 g) = 0.023 mW/g

Maximum value of SAR (measured) = 0.048 mW/g

dB
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/8/27
#18 802.11b_Secondary Landscape_Ocm_Ché_Earphone 2D
DUT: 170707

Communication System: 802.11b; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: MSL_2450_ 110827 Medium parameters used: f =2437 MHz; 6 = 1.938 mho/m; ¢ .=

53.878; p = 1000 kg/m>
Ambient Temperature : 22.3 C; Liquid Temperature : 21.3 'C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3578; ConvF(6.18, 6.18, 6.18); Calibrated: 2011/6/21

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn577; Calibrated: 2011/1/13

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP1127

- Measurement SW: DASY 52, Version 52.6 (2); SEMCAD X Version 14.4.5 (3634)

Ch6/Area Scan (41x101x1): Measurement grid: dx=25mm, dy=25mm
Maximum value of SAR (interpolated) = 0.056 mW/g

Ch6/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 2.594 V/m; Power Drift =-0.031 dB

Peak SAR (extrapolated) = 0.090 W/kg

SAR(1 g) = 0.047 mW/g; SAR(10 g) = 0.023 mW/g

Maximum value of SAR (measured) = 0.048 mW/g

1g/10g Averaged SAF.
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/8/25
#16 802.11a_Secondary Landscape Ocm_Ch120_Earphone
DUT: 170707

Communication System: 802.11a; Frequency: 5600 MHz;Duty Cycle: 1:1
Medium: MSL_5G_110825 Medium parameters used: f= 5600 MHz; 6 = 5.86 mho/m; & = 47.892; p

= 1000 kg/m>
Ambient Temperature : 22.6 C; Liquid Temperature : 21.6 C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3578; ConvF(3.11, 3.11, 3.11); Calibrated: 2011/6/21

- Sensor-Surface: 4mm (Mechanical Surface Detection), Sensor-Surface: 2mm (Mechanical Surface
Detection)

- Electronics: DAE3 Sn577; Calibrated: 2011/1/13

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP1127

- Measurement SW: DASY 52, Version 52.6 (2); SEMCAD X Version 14.4.5 (3634)

Ch120/Area Scan (91x121x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.082 mW/g

Ch120/Zoom Scan (8x8x10)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2.5mm
Reference Value = 1.017 V/m; Power Drift = 0.091 dB

Peak SAR (extrapolated) = 0.040 W/kg

SAR(1 g) = 0.030 mW/g; SAR(10 g) =0.023 mW/g

Maximum value of SAR (measured) = 0.040 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/8/26
#16 802.11a_Secondary Landscape_Ocm_Ch120_Earphone 2D
DUT: 170707

Communication System: 802.11a; Frequency: 5600 MHz;Duty Cycle: 1:1
Medium: MSL_5G_110825 Medium parameters used: f= 5600 MHz; 6 = 5.86 mho/m; & = 47.892;

p = 1000 kg/m’
Ambient Temperature : 22.6 C; Liquid Temperature : 21.6 C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3578; ConvF(3.11, 3.11, 3.11); Calibrated: 2011/6/21

- Sensor-Surface: 4mm (Mechanical Surface Detection), Sensor-Surface: 2mm (Mechanical Surface
Detection)

- Electronics: DAE3 Sn577; Calibrated: 2011/1/13

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP1127

- Measurement SW: DASYS52, Version 52.6 (2); SEMCAD X Version 14.4.5 (3634)

Ch120/Area Scan (91x121x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.082 mW/g

Ch120/Zoom Scan (8x8x10)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2.5mm
Reference Value = 1.017 V/m; Power Drift = 0.091 dB

Peak SAR (extrapolated) = 0.040 W/kg

SAR(1 g) = 0.030 mW/g; SAR(10 g) = 0.023 mW/g

Maximum value of SAR (measured) = 0.040 mW/g

1g/10g Averaged SAR
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seonron was.  FCC SAR Test Report Report No. : FA170707

Appendix C.  DASY Calibration Certificate

The DASY calibration certificates are shown as follows.

SPORTON INTERNATIONAL INC. Page Number : C1ofC1
TEL : 886-3-327-3456 Report Issued Date : Nov. 28, 2011
FAX : 886-3-328-4978 Report Version : Rev. 02

FCC ID : TSM9000WBWZV1



SPORTON LAB.

Calibration Certificate of DASY

Calibration Laboratory of Schwetzerischer Kalibrlardienst
Schmid & Partner Sarvice suisse d'stalonnage
Enginearing AG Servizio svizzero di taratura

Zoughaussirasse 43, B0 Zurich, Swimeriand Bwikn Calibration Service

Accrodited by the Swins Accteditadon Sensos (SAS) Accraditation Mo SCS 108
The Swiss Accraditation Service is one of the signatories to the EA
Multilsteral Agresment for the recognition of calibration certificates

cient  Sporton (Auden) Centificate %o: DB35V2-499 Mart0
[CALIBRATION CERTIFICATE |

Cbject DBAsV2 - SN: 499

Cobration procedureis) QA CAL-05.v7

Calibration procedure for dipole validation kits

Calirstion data March 22, 2010

This calibrticon comdicate doourmen s the fraceabiity fo npional sinndards, weich males o physicsl units of massen mens (51
The megswremeants and the uncertainties with conlidence probabilily & given on B lollowssg pages and ang gan of fhe ceriicass

Al calivations have been conducied in the closed labomtony Bacility: enviroomen| lemperabes (22 & 3)°C and humadity = 200,

Calbretion Eguipment used (MBTE critics lor calibrason)

Prmary Standands I ¥ Cal Dt (Certibicate Mo Schoduled Calibration

Powar matar EFM-3422 GEITI80TH 06-0GH0% (Mo, 217-D1088) Ol

Power sansor HF BAE1A USITa05as Of-Oet-0f (o, 217-000865) Oct10

Refarance 20 db Atenustor Sk 50898 (209) S1-Mar-09 (No. 217-09025) har10

Tiype-N mismaich combination She 80472/ OBI2T 31 Mo 58 (Mo 29 F-0028) M- 100

Relesance Proba ESEOVE ShE 3205 26-Jun-08 (No. ES3-3205_Jundd) Jun-10

DaE4 =10 | 02 -Mur- 10 (No. DAE4-601_Mar1() M- 11

Sacondary Standarts I # Cheick Data in house) Scheduled Chack

Powesr sanscr HP 54814 MY 41002317 18-061-02 i housis chock CotOrd) Ire hoise chack: Go-11

RF gensraty RES SMT-06 TH000H &-Aug-B9 (in housse check Oct-08) In hiouse check: Cot-1 1

Neteark Analgrar HP BISSE US3FI00585 54208 VEOt-01 [in Foueni chamck Oct-00) I house check! Oot-10
Marne Function Segrivtung

Calibsrinied by Dimen iliov Latasrtiany Tachmicion

s SV

Appeovad by Kala Pokovic Tachnicel Menages ,ﬁ%) gg

lssued: Masch 22, 2010

| This calibeation ceviicate shall not ba reproduced xcest In full williout withen approwsst of the latartony.

Ceffificale Mo: DE3SV2-499 Marild Page 1 0f9

SPORTON INTERNATIONAL INC.



SPORTON LAB.

Calibration Certificate of DASY

Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zeughausstrasss 43, 8004 Furich. Switrertand

Serwizio svizzero di taratura

S
c Service suisse o' dtalonnags
s Swiss Calibratlon Service

Agcrodkind by B Swans Accrodilaton Servce [SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signalories o the EA
Multilateral Agraemeni for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ComnvF sensitivity in TSL / NORM x.y.z
MN/& not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “JEEE Recommended Practice tor 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 Absomtion 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 QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Figlds; 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 Repon at the end

of the certificate. All figures stated in the centificate are valid at the frequency indicated.

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

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

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

* SAR measured: SAR measured al the stated antenna input power.

* SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
conneclor,

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

nominal SAR resull.

Cerificate Mo: DB35Y2-499 Marl0 Page 2 i

SPORTON INTERNATIONAL INC.

Bchweizerischer Kalibrierdianst



sanion as. Calibration Certificate of DASY

Measurement Conditions
DASY syslem configuration, as far as not given on pags 1.

DASY Version DASYS V5.2

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V4.9

Distance Dipole Center - TSL 15 mm with Spaces

Zoom Scan Resolution o, dy, dz = 5 mm

Frequency B35 MHz 2 1 MHz
Head TSL parameters

The following parameters and caloulations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL paramaters 220"C 41.5 0,90 mikom

Measured Head TSL parametars {22.0 + 0.2} "C 428 =6 % 081 mho/m + 6%

Head TEL temperature during test {(220+02)'C i
SAR result with Head TSL

SAR averaged over 1 em” (1 g} of Head TSL Candition

SAR measued 250 mW input power 243 mW /g

SAR normalized nofmalized to W 9T MW /g

SAR for nominal Head TSL parameters normatized o 1W 8.71 mW /g + 17.0 % {k=2)

SAR averaged over 10 cm” (10 g) of Head TSL condition

SAR measured 250 MW input power 158 mW /g

SAR normalized normadized e 1W 6.32mW/g

SAR for nominal Head TSL paramstars normalized o 1W B.31 mW /g = 16.5 %= (ke2)
Celicale Mo, DEISV2-499 Marll Page 30f9 -

SPORTON INTERNATIONAL INC.



SPORTON LAB.

Calibration Certificate of DASY

Cerlibcale No: DB3ISV2-499. MarlD

Body TSL parameters
The lolowing paramers and cakculations wese applied
Temperature Parmittivity Conductivity

Mominal Body TSL paramaters 220°C 552 0.87 mhaovm

Measured Body TSL parameters (220£02)°C S53z6% 1.0 mha/m =6 %

Body TSL temperature during test 220 n.zr"?: e ==
SAR result with Body TSL

SAR averaged over 1 em” (1 g) of Body TSL Condition

SAR measured 250 mW nput power 253 mW /g

SAR normalizad normalized 1o 1W 101 mW./ g

SAR for noming! Body TSL parameters normalized o 1W .82 mW /g = 17.0 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL condition

SAR measuned 250 mW input power 1.66 mW (g

SAR normadized nomalized o 1W G.64 mW /g

SAR for nomingl Body TSL parameters normalized to 1W GA8 MW /g = 16.5 % (kaZ)

Page 4049
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sanion as. Calibration Certificate of DASY

Appendix
Antenna Parameters with Head TSL

inpedance, tansformed 1o leed point

522632 ¥
Ratum Loss -28.4 oB
Antenna Parameters with Body TSL
impedance, fransiormed (0 feed point 50.1 41 - 59 )
Retum Loss - 217 dB
General Antenna Parameters and Design
Elmnm} Delay (ona dinsction) | 1,391 ns

Altar lang term use with 100W radiated power, only & slight warming of the dipole near the leadpoint can be measured,

Tha dipole is made of standard semingid coaxial cable. The canter conductor of the feeding ling is directly connacted o the
second arm of the dipole. The antenna |5 therefore sho-cirouited for DC-signals,
Mo excessive lorce must be applied to the dipole arms, because they might bend or the soldered conneclions near he

feedpaint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 10, 2063

Certificate Mo: DB3ISY2-499 MariQ

Paga S of 9
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SPORTON LAB.

Calibration Certificate of DASY

DASYS5 Validation Report for Head TSL

Date/Timee: 22,03, 20100 10;17:58
Test Labaratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz: Type: DEISV2; Serial: DEISV2 - SN:4%9

Communication System: CW; Frequency: 835 MHz: Duty Cycle: 1:1

Medium: H5L9X)

Medium parameters used: { = B35 MHz; o = 0.91 mhofm; i = 42.9; p = 100 kg/m'
Phamom section: Flat Section

Measurement Standard: DASY S (IEEE/NEC/ANST C63.19-2007)

DASY S Confliguration:
e Probe: ESIDV3 - SN3205; ConvFi6.04, 6,04, 6.04); Calibruted: 26.06.2009
o Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated; 02.03. 2010
= Phantom: Flat Phantom 4.91; Type: QDOMOP49AA; Senal: 1001
=  Meusurement SW: DASYS, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube : Measurement
grid: dx=5mm. dy=5mm, dz=5mm

Reference Value = 57.5 Vim: Power Drift = 0.00691 dB

Peak SAR (extrapolated) = 3.63 Wikg

SAR(L g) = 243 mW/g: SAR(LO g) = 1.58 mW/g

Maximum value of SAR (mepsuréd) = 1.84 mW/g

Ll

2z

0 dB = 2. 84mW/g

Certifcate No: DBISV2.499 Mari0 Pagefiota
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sanion as. Calibration Certificate of DASY

Impedance Measurement Plot for Head TSL

12 Mar 1018 B91443
» ol
.
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r.
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H I 15 [; i} | 1 0
- .Iu_ J.
L7
¥
A BRA ane o
Certificate No: DB3SY2-499 Maril Page 7-0f 9
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sanion as. Calibration Certificate of DASY

DASYS5 Validation Report for Body

DateTime: 22032000 14:07:53
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 835 MHz: Type: DEASV2; Serial: DEASY2 - SN:499

Communication Sysiem: CW; Frequency: 835 MHz: Duty Cycle: 1:1

Medium: MSLHN)

Medium parameters used: = 835 MHz; o = 1.01 mbo/m; &, = 55.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/EC/ANST C63, | 9-2007)

DASY S Configuration:
«  Probe: ES3IDVI - SNI205; Conv5.97, 597, 597 Calibrated: 26,006, 2009
= Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electromics: DAE4 Sn601; Calibrated: 02.113,2011)
+  Phantom: Flal Phantom 4.91L; Type: QDOOOP49AA; Serial: 1001
=  Measurement SW: DASYS, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

Pin250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Yalue = 55.6 Vim; Power Drift = 0,011 4B

Peak SAR (extrapolated) = 3.73 Wike

SARU g) = 253 mW/g: SAR(10 g) = 1.66 mWig

Maximum value of SAR (measured) = 2.94 mW/g

[[1:]

u

A
55
i

1.2
-14

0dB =2 94mWig
Cerlificata No: DE35V2-499 Mari0 Page 8ol 8
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Impedance Measureament Plot for Body TSL

22 M

=

26

i8

L3rd42 15

o

Certificate No: DBISV2-499 MariQ Page 9 of 9

SPORTON INTERNATIONAL INC.



seonron as.  FCC Test R eport

D835V2, serial no. 499 Extended Dipole Calibrations
Referring to KDB 450824, 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.

<Dipole Verification Data> - D835 V2, serial no. 499
835 MHz - Head

Filz. Wieww Channel Sweep Calibration Trace Scale Marker Spstern “Window  Help

Trigger Continuous

1 835000000 kMH= 51,0950
534858 pF 35773 0

Ch1: Starr §35.000 MMHz —— Stop 110000 GH=

Statuz  CH1: i1 | C 1-Part Drelay LCL

File %iews Channel Sweep Calibration Trace Scale barker Spsterm “wWindow Help

Trigger Continuous

E0on [SEEEE =1 [B35.000000 MH= P& 3523 dB

000

(=000

2000

10.00

000 e

1000

L2000

F30.00

H40.00

FS0.00
Ch1: Start 635000 bHz —— Stop 1.10000 GH=

Status  CH1: 511 | C 1-Port Dielay LCL

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978



seonron as.  FCC Test R eport

835 MHz - Body

File. %iew Channel Sweep Calbration Trace Scale Marker System ‘Window Help

Trigger Continuaus
= 1:: 835000000 kH= S0EsE 0
16736 pF 14770 0
Chi: Start 635.000 pMHz — Stop 1.10000 GHz
Statys  CH1: BN | 1ot Delay LCL

File “iew Channel Sweep Calibration Trace Scale Marker System “Window Help

Trigger Continuous

000 [ =1

|| 1000

E350000f0 MH= P4 565 dE

[30.00

[20.00

10.00

0.00 g

+10.00

L2000

1/

k40,00

=

+50.00

Ch1: Start §35.000 piHz ——

Stop 1.10000 GHz

Status  CHA: E11 C 1-Faort Dielap

LCL

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978




SPORTON LAB.

FCC Test Report

<Justification of the extended calibration>

D835V2 — serial no. 499

835 Head 835 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)
3.22.2010 -28.352 52.17 -3.2461 -24.664 50.066 -5.8652
3.22.2011 -28.323 |0.102 51.095 1.075 | -3.5773 [0.331 -24.665 -0.004 | 50.685 |-0.619| -1.477 -4.388

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




. . UL
Calibration Laboratory of S, Schweizerischer Kalibrierdienst

. SN
Schmid & Partner ﬁﬁ& Service suisse d'étalonnage
Engineer]ng AG BN Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Y, N & Swiss Calibration Service

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

Client | AGAEA B T [ Gertificats No: D1600V2-2d052_ Jun11 ]
Object | D1800V2 --SN: 2d052 - E RN
Calibration procedure(s)

Calibration date: [duneg 16,2011 - 7 ooas T B

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 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 (Certificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 06-Oct-10 (No. 217-01286) Cct-11
Power sensor HP 84814 US837292783 06-Cct-10 {No. 217-01266) Cct-11
Reference 20 dB Attenuator SN: 85086 (20b) 29-Mar-11 (No. 217-01367) Apr-12
Type-N mismatch combination SN: 5047.2 7 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 8-Jun-11 {No. DAE4-601_Junit) Jun-i2
Secondary Standards D # Check Date (in house) Scheduled Check
Power sensor HP 8481A MY41092317 18-Oct-02 (in house check Oct-09) In house check: Oct-11
RF generator R&S SMT-06 100005 4-Aug-99 (in house check Oct-09) In house check: Qct-11
Network Analyzer HP 8753E US37390585 S4206 18-Oct-01 (in house check Oct-10) In house check: Oct-11

Name ____Function Signature _

Calibrated by: Dimcelliev-= . . . Laboratory Teghhician .~ . @ () s :
Approved by: -'K;_itja'- P;ikovic ETE R TQ?h’ﬂ'iéal Manager -

Issued: June 16, 2011

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

Certificate No: D1800V2-2d052_Jun11 Page 1 of 8



Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

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 Sid 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

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:
» 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.

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

e 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: D1800V2-2d052_dJun11 Page2cf 8



Measurement Conditions

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

DASY Version DASYS v52.8.2

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1800 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m

Measured Head TSL parameters (22.0+ 0.2} °C 39.1+6% 1.35 mho/m =6 %

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

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

SAR measured 250 mW input power 9.24mW/g

SAR for nominal Head TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

4883mW/g

SAR for nominal Head TSL parameters

normalized to 1W

19.7 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 53.3 1.52 mho/m
Measured Body TSL parameters (22.0+£0.2)°C 524 +6% 1.48 mho/m £ 6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.33mW/g

SAR for nominal Body TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

4.93mMW /g

SAR for nominal Bedy TSL parameters

normalized to 1W

19.8 MW / g = 16.5 % {k=2)

Certificate No: D1800V2-2d052_Juni i

Page 3 of 8




Appendix

Antenna Parameters with Head TSL

Impedancs, transformed to feed point 4760 -4.7]Q
Return Loss -25.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 429Q-49jQ
Retum Loss -20.6dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.215ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpeini 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 July 05, 2002

Certificate No: D1800V2-2d052_JuniA Page 4 of 8



DASY5 Validation Report for Head TSL

Date: 15.06.2011

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN: 2d052

Communication System: CW; Frequency: 1800 MHz

Medium: HSL U12 BB

Medium parameters used: f = 1800 MHz; ¢ = 1.35 mho/m; g = 39.1; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(5.07, 5.07, 5.07); Calibrated: 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 08.06.2011

Phantom: Flat Phantom 5.0 (front); Type: QDO00OP50AA; 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 = 96.194 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 16.482 W/kg

SAR(1 g) = 9.24 mW/g; SAR(10 g) = 4.88 mW/g

Maximum value of SAR (measured) = 11.480 mW/g

-15.00

-20.00

0dB = 11.480mW/g

Certificate No: D1800V2-2d052_Jun11 Page 5of 8



Impedance Measurement Plot for Head TSL

[CHi] 541

Del

Ca

fivg

16

Hld

CH2 si141

1 U FS 2: 47.688 o

13 Jun 2811 15:34:51

—4.7344 @ 15.676 pF 1 36R.806 998 MH=

e 5 dBA/REF —28

B, _

CA

Avg

16

/
\ /

Hld

START 1 666.960 BED MHz

STOP 2 188.5208 BAA MH=

CHY Markers
3 58.724 o

1E.882 ¢
1.9908099 GHz

CHZ Markers

3-15.5¥6 dB
1.898688 GHz

Certificate No: D1800V2-2d052_Junti
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DASY5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN: 2d052

Communication System: CW; Frequency: 1800 MHz

Medium: MSL U12 BB

Medium parameters used: f = 1800 MHz; ¢ = 1.48 mho/m; g, = 52.4; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASYS5 (JEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.74, 4.74, 4.74); Calibrated: 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 08.06.2011

Phantom: Flat Phantom 5.0 (back); Type: QDO00OP50AA; Serial: 1002
DASY52 52.6.2(482); SEMCAD X 14.4.5(3634)

Date: 16.06.2011

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 = 93.030 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 16.493 W/kg

SAR(1 g) = 9.33 mW/g; SAR(10 g) = 4.93 mW/g
Maximum value of SAR (measured) = 11.761 mW/g

-10.80

-14.40

-18.00

0dB = 11.760mW/g

Certificate No: D1800V2-2d052_Jun1t Page 7 of 8



Impedance Measurement Plot for Body TSL

16 Jun 2811 ©89:31:14
[CH 511 1 U Fs 242867 ¢ -4.8848 0 18,401 pF 1 &60.888 BEB MHz

Del

Eor

fivg
16

Hld

CH2 S44 _ LOG____ 5 dB/REF =20 dB_ 2:-28.633 dB___1 500,600 009 [{Hz

Cor

fvg

16

Hld

START 1 550.808 888 MH=z STOP 2 189,000 608 MHz
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Calibration Laboratory of s

Schmid & Partner =
Engineering AG

Zeughaussirases 43, B004 Zurich, Switzerignd 5

Accrading by tha Swass Accraditaton Senaon (BAS)
The Swiss Accreditation Service is one of the sighatories to the EA
Multitptaral Agrosmant for the recognition of calibration certiticales

Echwemrerischer Kalibrierdianst
Service sulsse d'édtalonnage
Bevvizio svizzero di taraturs
Swiss Calibration Service

| Calbration procedurs(s) QA CAL-05NT
Calibration procedure for dipole validation kits
! Calibwatan dats: March 23, 2010

Cabbration Equipment used (MATE crincal loi cataration

This calibration carsfcae documents the racostility o aslional standandd, which reafirg the physecal units of maasurarents (SH
The maasurements and the uncedamnies with confadence probabdity ane grven on the fofiowing pages and are past of the centificatn.

All calibranions hawe been conducted in i Closed lahasatory Eaciity: environment lamperature (22 = 35°C and humiddy < 0%

Prrmary Standards 0¥ _Cal Date (Carfiticats: Mo | Scheduled Casteation

Puswer mater ERM-4427 GEIT4EIT0E 06-Cuct-06 (hlo, 217-01086) oet1n

Proveesr gonsor HP S4E14 USIragyan D-Dhct-08 (Mo 217-01086) et

Redesence. 20 dB Afanuator SN 5086 (20g) 31 -Mar-35 (Mo, 277-01025) Mas-10

Typa-H mismatch conmiination SN 5047 27 DB32T A-Mue-08 (Mo, 217-00028) Mas- 10

Retesence Probe ES30VI S 3205 26-Jur08 (No. ES2-3205_JunDa) Jum-A0

DARS S B 02 W10 (Mo DAE-B01. Ma10) W11

 Secondary Standands L Cnock Bate {in houss) Schadusd Cnack

Prowes sansar HE 84814 My41082317 1B-Cet02 fin house chack Oct-0%] In house check: o1

RF generator ARS SMT-D8 TOO00S A-Ag-39 fin house check Och09) I homise cheak: Oct 1 1

Beatwork Analyzar WP 07555 USITH0SEE 34206 VE-Qict0 {in howese chasch Dot-0d) I hrige cheok: Dol-10
higrma Fumction Sigrahme

Calibeatod by Dirme iy Laboratory Techncian ﬂ@ m

Approved by Katia Pokowc Technical Mansger

This calibralion Cemtficate shall not by rapeoducsd ekcet n full without written approval of e laboratory,

S A

inmased; March 2. 2010

Cuftificale Mo: D1S00V2-54041 MartD

Page 1 ol 2
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sanion as. Calibration Certificate of DASY

Calibration Laboratory of

: Schwelzerischer Kalltwiendienst
Schmid & Pariner Sarvice sulsse o éalonnage
Engineering AG Barvizio svizzero di taratura
Zpughausstresae 43, B0 Turich, Switserkand Bwiss Colibration Service
Accraciter by the Swiss Accrodvaton Servce [SAS) Accreditstion Mo SCS 108

The Swiss Accreditalion Service i one of the signatories jo the EA
Muititateral Agreament for thi recognition of calibration cestilicates

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 1o 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC QET),
“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 Repor at the end
of the cedificate. All figures stated in the cerificate 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 1o the body axis.

+ Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positionad under the liquid filled phantom, The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum 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,

= 5AR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

Ceriticato No: D1900V2-5d041_MartQ Page 20l 9
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sanion as. Calibration Certificate of DASY

Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS V5.2
Extrapolation Advanced Exltapotation
Phantom Moduiar Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following parametars and calculations were applied.
Temperature Parmittlvity Conductivity
MNominal Head TSL parameters 22.0°%C 40.0 1.40 mhofm
Measured Head TSL parameters 220£02)"C 411 =26% 1.45 mho'/m =6 %
Hoad TSL tomperature during test 21.502)"C e
SAR result with Head TSL
SAR averaged over 1 cm” {1 g) of Head TSL Condition
SAR measurad 250 mW input power 10,1 mW /g
SAR nomalized nommulizad jo 1W 404 mW /g
SAR tor nominal Head TSL paameters mofmalized to 1W 39.8 mW ig = 17.0 % (k=2)
SAR averaged over 10 em” {10 g} of Head T5L condition
SAR measured 250 mW input power 525mW /g
SAR normalizad normalized 1o 1W 2.0mW /g

SAR for nominal Head TEL parameters

normabzed o 1W

20.9 mW /g = 16,5 % (k=3)

Contificate No: D1900VZE-5d041_Marl0

Page 3of 9
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sanion as. Calibration Certificate of DASY

Body TSL parameters
The following parameters and caiculabions were applied -
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 533 1,62 mhovm
Measured Body TSL parameters (2210 0.2} °C S19:6% | 158mhom=6%
Body TSL temperature during test 215+ 02C -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR maasuad 250 mW input power 14 mW /g |
SAR normalized nmormalized to 1W 41.6mW /g
SAR tor nominal Body TSL paramaters normalized o 1W 40.0 mW 1 g = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g} of Body TSL corvdition
SAR measured 250 mW Input power 557 mW /g
SAR normalized normatized fo 1W Z23mWig
SAR for nominal Body TSL parameters normaiized 1o 1W 2219 MW /g = 16.5 % (k=2)

Cartibcate No: D1900V2-5d041_Mario
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sanion as. Calibration Certificate of DASY

Appendix
Antenna Parameters with Head TSL

impedance, transtormed 1o head point 090 +509j0
RAehumn Loss - 24648

Antenna Parameters with Body TSL

Impedances, transtormad 10 feed point 46,3101+ 5.7 12
Patum Loss -3 d8

General Antenna Parameters and Design

| Electrical Delay ione direction) | 1.202 ns

After long term use with 100W radisted powar, only & alight warming of the dipole near the feedpoint can be measunmd,

The dipale is made of standard semirigid coaxial cabée. The center conductor of the feading line is directly connected 1o the
aeoond arm of the dipole. The antenna is therefone short-circuited for DC-signals.

Mo excessive lorce must be applied 1o the dipole amms, because they might bend or the solderad connections near the
feadpaint may be damagec).

Additional EUT Data

Manutactured by SPEAG
Manutactuead on July 04, 2003
Cenificale Mo: D1200V2-54041_ Mart0 Pages5ol9
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sanion as. Calibration Certificate of DASY

DASYS5 Validation Report for Head TSL

DanefTime: 23032000 12:03:30
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI90OOV2; Serial: DI%00V2 - SN:5d041

Communication System: W, Frequency: 1900 MHz: Duty Cyvele: 1:1

Mediam: HSI. U111 BB

Medium parameters used: = 1900 MHz: o = 1.45 mho/m; g, = 41.2; p= 1000 kg/m"
Phantom sectien: Flat Section

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

DASYS Confliguration:
« Probe: ES3DV3 - SN3205; ConvFi5.09, 5.00, 5.09); Calibrated; 26.06.2009
= Sensor-Surface: 3mm (Mechanical Surface Defection)
= Elecironics: DAE4 Sn601; Calibrated: 02.03.2010
=  Phantom: Flat Phantom 5.0 (fronty; Type: QDODOPS0AA; Senal: 1001
=  Measurement SW: DASYS, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid; dx=5mm, dy=5mm, dz=5mm

Relerence Vilue = 9%6.8 Vim; Power Drift = 0,040 dB

Peak SAR fextrapolated) = 18.4 Wikg

SAR(I gh = L1 mW/g; SAR(10 g) = 5.25 mWig

Maximum value of SAR (measured) = 12.7 mWig

0dB = 12.7mWig

Certificats Mo: D1900VE-5d041_Mar1d Page 6ol 9

SPORTON INTERNATIONAL INC.



sanion as. Calibration Certificate of DASY

Impedance Measurement Plot for Head TSL

Cartibicate Mo: D1900V2-50041 Mari0 Pags T of &

SPORTON INTERNATIONAL INC.



SPORTON LAB.

Calibration Certificate of DASY

DASYS5 Validation Report for Body

Dave/Time: 17.03 2000 12:43:32
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz: Type: DIYOY2; Serial: D190V 2 - SN:5d041

Communication System: CW: Frequency: 1900 MHz: Dury Cycle: 11
Medium; MSL U1 BB

Medium parumeters used: = 1900 MHz; o = 1.38 mho/n: &, = 55; p = 1000 kg/m'
Phantom section: Flat Secticn

Measurement Standand: DASY S (IEEEAECIANSI C63,19-2007)
DASYS Configuration:
+ Probe: ES3DV3 - SN1205; ConvF(4.59, 4,59, 4.59): Calibrated: 26.06,2000
+ Sensor-Surface: Imm (Méchanical Surface Detection)
= Electronics: DAE4 Sno01; Calibrated:; 02.03 2010
+ Phantom: Flat Phaniom 5.0 (back); Type: QDUINOOPSOAA; Seral; 1002
= Measurement SW: DASYS, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

Pin250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=Smm. dy=5mm, dz=5mm

Reference Value = 9.1 Vim; Power Drift = 0.017 dB

Peak SAR (extrapolated) = 17.5 Wikg

SAR(I g) = 104 mW/g; SAR(I0 g) = 5.57 mWig

Maximum value of SAR {measured) = | 3.1 mWig

0 dB = 13, 1mWig

Cerificate Mo (11900253041 Mart Page 8of 9

SPORTON INTERNATIONAL INC.



sanion as. Calibration Certificate of DASY

Impedance Measurement Plot for Body TSL

Certificate No: D1900V2-50041_Marl0 Page 9 of 9
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seonron as.  FCC Test R eport

D1900V2, serial no. 5D041 Extended Dipole Calibrations

Referring to KDB 450824, 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.

<Dipole Verification Data> - D1900 V2, serial no. 5D041

1900 MHz - Head

File. %iews Channel Sweep Calibration Trace Scale Marker Spstermn Window Help

Farmat: 1 of 3

S0.821° 0
4899 14 pH 58558 01

Chil: Starr 1.70000 GHz —— Stop 2.10000 5Hz

Status EH1:  E11 | & 1-Fart Dielay LCL

File “iew Channel Sweesp Calbration Trace Scale Marker Spstern Window Help

Farmat: 1 of 3 Loghiag

Eoao dEE1T =1 1200000 GH= P4 453 4B

000

30,00

(20,00

10.00

o0 4

F10L00

L2000

FE0L00

\/
/

F=0.00
Chi: Start 1.70000 GHz —— Stop 210000 GH=z

Staus  CH1: B9 | & 1-Part Delay LCL

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978



seonron as.  FCC Test R eport

File %iew Channel Sweep Calibration Trace Scale Marker Systerm “Window Help

Trigger Conbintals

1.900000 5 Hs 45 5608 1
58565 pH 58516 0

Ch1: Stan 1.70000 GHa ——

Stop 210000 GH=2

Status CH1: Eid | T 1-Port Delay

LCL

File %iew Channel Sweep Calbration Trace Scale Marker System ‘Window Help

Trigger Continuats

|

| Bo.oo

o

1.8000

0 GHz 3022dBE

50,00

20,00

10,00

0.00

10,00

L2000

k30,00

H40.00

Fa0.00

Ch1: Stan 170000 GHe —

Stas  CH1: BT |C 1Pt Delay

Stop 2.10000 GHz

LCL

1900 MHz — Body

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978




SPORTON LAB.

FCC Test Report

<Justification of the extended calibration>

D1900V2 — serial no. 5D041

1900 Head 1900 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)
3.23.2010 -24.549 50.896 5.9141 -23.108 46.342 5.669
3.23.2011 -24.489 |0.244 50.921 |-0.025| 5.9588 -0.045 -23.022 0.372 48.808 |[-2.466| 6.991 -1.322

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




Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

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

| Certificate No: D2450V2-735_JunT:

Schweizerischer Kalibrierdienst

Calibration procedure(s)

Calibration date: ii@ﬂ?_%%g@jj T o “. N e _:; RIS _:j
This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).

The measurements and the uncertainties 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 ciitical for calibration)}

Primary Standards ID # Cal Date (Certificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 06-Oct-10 (No. 217-01266) QOct-11

Power sensor HP 8481A US37292783 06-0ct-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 8N: 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 8-Jun-11 {No. DAE4-601_Juni1) Jun-12

Secondary Standards ID # Check Date (in house) Scheduled Check
Power sensor HP 84B1A MY41092317 18-Oct-02 (in house check Oct-09) In house check: Oct-11
RF generator R&S SMT-06 100005 4-Aug-99 (in house check Oct-09) In house check: Oct-11
Network Analyzer HP 8753E US37390585 S4206  18-Oct-01 (in house chack Qct-10) In house check: Oct-11

Function L
" Laboratory Technician . . -

Calibrated by:

Approved by: ';m'—‘i:géhﬁical Manager:

Issued: June 22, 2011

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

Certificate No: D2450V2-735_Jun11 Page 10f 8



Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

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 liguid

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) 1EC 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:

Schweizerischer Kalibrierdienst

» 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.

e 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; D2450V2-735_Junii Page2of 8



Measurement Conditions
DASY system configuration, as far as not g

iven on page 1.

DASY Version DASY5 V52.6.2

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phanicm

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 38.4+6 % 1.72mho/m +6 %

Head TSL temperature change during test <0.5°%C ---- -—--
SAR result with Head TSL

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

SAR measured 250 mW input power 13.1mW/g

SAR for nominal Head TSL parameters

normalized to 1W

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

SAR averaged over 10 ¢cm® (10 g) of Head TSL condition

SAR measured

250 mW input power

6.16 mW /g

SAR for nominal Head TSL parameters

normalized to 1W

24.7 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% 1.93 mho/m +6 %
Body TSL temperature change during test <0.5°C m--- -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 128 mW/g

SAR for nominal Body TSL parameters

normalized to 1W

51.2mW/g+=17.0 % (k=2)

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

SAR measured

250 mW input power

5.96 MW /g

SAR for nominal Body TSL parameters

normalized to 1W

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

Certificate No: D2450V2-735_Jun11

Page 3 of 8




Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 543Q+28jQ
Return Loss -26.1 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 51.0Q+5.2jQ
Return Loss -25.7dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.153 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 May 07, 2003

Certificate No: D2450V2-735_Jun11 Page 4 of 8



DASY5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

D2450_735_H_1106622_CL
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 735

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; ¢ = 1.72 mho/m; & = 38.4; p = 1000 kg/m3
Phantom section: Flat Section

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

DASYS52 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: 08.06.2011

Phantom: Flat Phantom 5.0 (front); Type: QDO00OP50AA; Serial: 1001
DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

Date: 22.06.2011

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 = 101.6 V/m; Power Drift = 0.05 dB
Peak SAR (extrapolated) = 26.579 W/kg

SAR(1 g) = 13.1 mW/g; SAR(10 g) = 6.16 mW/g
Maximum value of SAR (measured) = 16.533 mW/g

-13.13

-17.51

-21.89

0 dB = 16.530mW/g

Certificate No: D2450V2-735_Jun11 Page 5 of 8



impedance Measurement Plot for Head TSL

22 Jun 20611 ©9:39:03
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DASYS Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

D2450_735_M_110622_CL
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 735

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; ¢ = 1.93 mho/m; g, = 51.7; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:

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

Electronics: DAE4 Sn601; Calibrated: 08.06.2011

Phantom: Flat Phantom 5.0 (back); Type: QDO00PS0AA; Serial: 1002
DASY52 52.6.2(482); SEMCAD X 14.4.5(3634)

Date: 22.06.2011

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 = 96.438 V/m; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 26.018 W/kg

SAR(1 g) = 12.8 mW/g; SAR(10 g) = 5.96 mW/g
Maximum value of SAR (measured) = 16.446 mW/g

-13.20

-17.60

-22.00

0 dB = 16.450mW/g

Cerlificate No:; D2450V2-735_Juni1 Page 7 of 8



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurlch, Switzerland

S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

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 calibratlon certificates

Client

Calibration procedure(s)

Calibration date:

This calibraticn certificate docurments the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties 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 D # Cal Date (Certificate No.) Scheduled Calibration

Power metar EPM-442A GB37480704 06-Oc¢t-10 (No. 217-01266) Oct-11

Power sensor HP 8481A US37292783 06-Oct-10 (No. 217-01266) Oct-11

Reference 20 dB Attenuator SN: 5086 (20g) 29-Mar-11 {No. 217-01368} Apr-12

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

Reference Probe EX3DV4 SN: 3503 04-Mar-11 (No. EX3-3503_Mar11) Mar-12

DAE4 SN: 801 8-Jun-11 (No, DAE4-601_Juni{1) Jun-12

Secondary Standards 1D # Check Date (in house) Scheduled Check

Power sensor HP 8481A MY41002317 18-Oct-02 (in house check Oct-09) In house check; Oct-11

RF generator R&S SMT-06 100005 4-Aug-99 (in house check Oct-09) In house check: Qct-11

Network Analyzer HP 8753E LUS37390585 54206 18-0ct-01 (in house check Oct-10) in house check: Oct-11
Nange - Function Signature

Calibrated by: e

Approved by:

Issued: June 21, 2011

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

Certificate No: D5GHz-1040_Jun11 Page 1 of 13
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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) |EEE 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 62208-1, "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 QET),
“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.

Certificate No: D5GHz-1040_Jun11 Page 2 of 13



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 V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx,dy=4.0mm, dz = 1.4 mm
5200 MHz + 1 MHz
Frequency 5500 MHz + 1 MHz
5800 MHz + 1 MHz
Head TSL parameters at 5200 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 36.0 4.66 mho/m
Measured Head TSL parameters (22.0+0.2)°C 358+6% 450 mho/m £ 6 %
Head TSL temperature change during test <0.5°C
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 813mW /g

SAR for nominal Head TSL parameters

normalized to 1W

B1.2 mW /g £ 17.0 % (k=2)

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

condition

SAR measured

100 mW input power

2.32mW/g

SAR for nominal Head TSL parameters

normalized to 1W

23.1 mW /g £ 16.5 % (k=2)

Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.6 4.96 mho/m
Measured Head TSL parameters (22.0+0.2)°C 35.2+6 % 4.82 mho/m £ 6 %
Head TSL temperature change during test <0.5°C
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm® (1 g} of Head TSL Condition
SAR measured 100 mW input power B5ImMW /g

SAR for nominal Head TSL parameters

normalized to 1W

85.6 MW / g £ 17.0 % (k=2)

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

condition

SAR measured

100 mW input power

244 MW /g

SAR for nominal Head TSL parameters

normalized to 1W

24.3 MW/ g £ 16.5 % (k=2)
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Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.3 5.27 mho/m
Measured Head TSL parameters (22.0+0.2)°C 3M48+6% 5.08 mho/m £ 6 %
Head TSL temperature change during test <0.5°C
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.93mW/g

SAR for nominal Head TSL parameters

normalized to 1W

78.9mW /g x 17.0 % (k=2)

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

condition

SAR measured

100 mW input power

225 MW /g

SAR for nominal Head TSL parameters

normalized to 1W

22.4 mW/ g £ 16.5 % (k=2)
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Body TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 498.0 5.30 mho/m
Measured Body TSL parameters (22.0£0.2)°C 49.0+6 % 5.41 mho/m =6 %
Body TSL temperature change during test <0.5°C
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.60mW /g

SAR for nominal Body TSL parameters

normalized to 1W

76.0 mW / g = 18.1 % (k=2)

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

condition

SAR measured

100 mW input power

213 mW/g

SAR for nominal Body TSL parameters

normalized to 1W

21.3mW /g £ 17.6 % (k=2)

Body TSL parameters at 5500 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.6 5.65 mho/m
Measured Body TSL parameters (22.0+02)°C 483 +6% 5.86 mho/m + 6 %
Body TSL temperature change during test <0.56°C -—- ----
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 8.18mW /g

SAR for nominal Body TSL parameters

normalized to 1W

81.7 mW /g x 18.1 % (k=2)

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

condition

SAR measured

100 mW input power

227 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

22.7mW/ g+ 17.6 % (k=2)
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Body TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.2 6.00 mho/m
Measured Body TSL parameters (22.0+£0.2)°C 47.8+6 % 6.21 mho/m £ 6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 755 mW/g

SAR for nominal Body TSL parameters

normalized to 1W

75.4 MW/ g £ 18.1 % (k=2)

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

condition

SAR measured

100 mW input power

210mW /g

SAR for nominal Body TSL parameters

normalized to 1W

21.0 MW / g £ 17.6 % (k=2)
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Appendix

Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed point 4980 -6.9jQ

Return Loss -23.2dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 51.9Q-43jQ

Return Loss -26.8dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point h46Q-1.6jQ

Return Loss -26.6dB
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to feed point 500Q-56jQ

Return Loss -25.0dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point B21Q-25jQ

Return Loss -30.1dB
Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point 56.0Q+05(Q

Return Loss -24.9dB
General Antenna Parameters and Design

Electrical Delay (one direction} 1.203 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

December 30, 2005
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DASY5 Validation Report for Head TSL

Date: 20.06.2011
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: DSGHz; Serial: DSGHzV2 - SN: 1040

Communication System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz
Medium: HSL 502 A

Medium parameters used: f = 5200 MHz; ¢ = 4.5 mho/m; &, = 35.8; p = 1000 kg/m’ , Medium parameters
used: f = 5500 MHz; ¢ = 4.82 mho/m; &, = 35.2; p = 1000 kg/m’ , Medium parameters used: f = 5800 MHz;
o = 5.08 mho/m; & = 34.8; p = 1000 kg/m’

Phantom section: Flat Section

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

DASY52 Configuration:

o Probe: EX3DV4 - SN3503; ConvF(5.41, 5.41, 5.41), ConvF(4.91, 4.91, 4.91), ConvF(4.81, 4.81,
4.81); Calibrated: 04.03.2011

e Sensor-Surface: 1.4mm (Mechanical Surface Detection)

+ Electronics: DAE4 Sn601; Calibrated: 08.06.2011

« Phantom: Flat Phantom 5.0 (front); Type: QDOOOP50AA; Serial: 1001
« DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.544 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 30.178 W/kg

SAR(1 g) = 8.13 mW/g; SAR(10 g) = 2.32 mW/g

Maximum value of SAR (measured) = 18.566 mW/g

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, £=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.669 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 34.025 Wrkg

SAR(1 g) = 8.59 mW/g; SAR(10 g) = 2.44 mW/g

Maximum value of SAR (measured) = 20.159 mW/g

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 61,830 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 32.874 W/kg

SAR(1 g) = 7.93 mW/g; SAR(10 g) = 2.25 mW/g

Maximum value of SAR (measured) = 18.884 mW/g
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Impedance Measurement Plot for Head TSL

20 Jun 2811 ©9:11:58
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DASY5 Validation Report for Body TSI.

Date: 21.06.2011
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole SGHz; Type: DSGHz; Serial: DSGHzV2 - SN: 1040

Communication System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz
Medium: MSL 501

Medium parameters used: f = 5200 MHz; 6 = 5.41 mho/m; &, = 49; p = 1000 kg/m’ , Medium parameters
used: f = 5500 MHz; o = 5.86 mho/m; &, = 48.3; p = 1000 kg/rn3 ,» Medium parameters used: f = 5800 MHz;
o = 6.21 mho/m; &, = 47.8; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration:

+ Probe: EX3DV4 - SN3503; ConvF(4.91, 4.91, 4.91), ConvF(4.43, 4.43, 4.43), ConvF(4.38, 4.38,
4.38); Calibrated: 04.03.2011

« Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn601; Calibrated: 08.06.2011

« Phantom: Flat Phantom 5.0 (back); Type: QDOO0OPS0AA; Serial: 1002
« DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58.999 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 29.005 W/kg

SAR(1 g) = 7.6 mW/g; SAR(10 g) = 2.13 mW/g

Maximum value of SAR (measured) = 17.369 mW/g

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 59.120 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 33.982 W/kg

SAR(1 g) = 8.18 mW/g; SAR(10 g) = 2.27 mW/g

Maximum value of SAR (measured) = 19.380 mW/g

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 55.208 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 33.965 W/kg

SAR(1 g) = 7.55 mW/g; SAR(10 g) = 2.1 mW/g

Maximum value of SAR (measured) = 18.403 mW/g
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Impedance Measurement Plot for Body TSL

21 Jun 2611 885:57:47
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Glossary
DAE
Connector

Methods

data acquisition electronics
ngle information used in DASY system to align probe sensor X to the robot
coordinate system.

plied and Interpretation of Parameters

e DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corrgsponds to the full scale range of the voltmeter in the respective range.

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

e The

ollowing parameters as documented in the Appendix contain technical information as a

resulf from the performance test and require no uncertainty.

C Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominall calibration voltage. Influence of offset voltage is included in this
easurement.

ommon mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

hannel sebaratfon Influence of a voltage on the neighbor channels not subject to an
imput voltage.

D Converter Values with inputs shorted: Values on the internal AD converter
rresponding to zero input voliage

Ihput Offset Measurement. Output voltage and statistical results over a large number of
Zero voltage measurements.

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

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

w Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
arm signal is generated.

ower consumption: Typical value for information. Supply currents in various operating
odes.
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|
DC Voltage Measurement
A/D - Conperter Resolution nominal

High iRange:
Low Range:

. 1LSB =
1LSB =

6.1uv,
61nV ,

full range =

-100...+300 mV
full range =  -1.......

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

Calibra*ion Factors |

X Y z

|
High na|nge | 404.324 + 0.1% (k=2) | 405.291 + 0.1% (k=2) | 405.622 + 0.1% (k=2)
Low Range 3.95043 £ 0.7% (k=2) | 3.97613 + 0.7% (k=2) | 3.95159 + 0.7% (k=2)

Connector|Angle

Connecfor Angle to ﬁe used in DASY system

2275%£1°

i
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Appendix
1. DC Voltage Linearity
High Rahge . Reading (uV) Difference (uV) Error (%)
Channej X + Input 199993, 1 2.74 -0.00
Channe{X  +Input 20001.66 146 0.01
ChannelX - Input -19994.94 5.16 -0.03
Channel Y + Input 200006.0 1.16 0.00
ChannelY  +Input 20002.16 1.86 0.01
ChannelY - Input -19997.98 2.02 0.01
Channelz  +Input 200005.6 1.57 0.00
ChannellZ + Input 20003.05 3.05 0.02
Channel|Z - Input -19998.31 1.59 -0.01
Low Range Reading (uV) Difference (pV) Error (%)
Channel| X + Input 2000.3 0.26 0.01
ChannellX  +Input 199.66 -0.24 -0.12
Channe!i X = Input -200.28 -0.38 0.19
ChannellY  +Input 2001.0 1.06 0.05
Channe!IY + Input 200.75 0.85 0.42
ChannellY - Input -202.12 212 1.06
Channellz  +Input 1999.0 -1.13 -0.06
ChanneIIZ + Input 198.35 -1.65 -0.82
Channellz - Input -200.94 -1.04 0.52
2. Commor) mode sensitivity
DASY megsurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Cohmon mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel k | 200 2.91 1.12
-200 0.15 -1.40
Channel ¥ 200 -0.69 -0.74
- 200 -0.12 -0.47
Channel 200 2.83 2.71
-200 -4.22 -4.44

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

Inpqt Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 - 2.33 0.36
Channel Y 200 217 = 4.08
Channel Z 200 3.22 -0.54 -

Certificate No: [JAE3-495_Apri 1
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4. AD-Conyverter Values with inputs shorted

High Range (LSB)

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

Low Range (LSB)

Channel X 15791 16416
Channel |Y 15742 16582
Channel [Z 15883 16533
5. Input Offset Measurement
DASY megisurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input 10M{2 |
Average (uV) min. Offset (uV) | max. Offset (uV) St l::‘\;;atlon
Channel [X | 187 -3.03 -0.77 0.45
Channel [Y -1.74 -2.98 -0.06 0.56
Channel £ -1.44 -2.79 -0.14 0.61
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel P( 200 200
Channel }{ 200 200
Channel £ 200 200
8. Low BaJtery Alarm Voltage (Typical values for information)
Typical vhiues Alarm Level (VDC)
Supply (4 Vec) +7.9
Supply (-|Vec) -7.6
9. Power C onsumption (Typical values for information)
Typical vhlues Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (4 Vec) +0.01 +6 +14
Supply (-|Vec) -0.01 -8 -9
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