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SAR TEST REPORT

Equipment Under Test : Chatter Box

Model No. ;X1 Slim

Applicant : Vigor Sports, Inc.

Address of Applicant ;16918 Edwards Road Cerritos, CA 90703, USA
FCCID : ZSFXISLIM

Device Category : Portable Device

Exposure Category : Occupational/Controlled Exposure
Date of Receipt : 2011-09-14

Date of Test(s) o 2011-09-15~2011-09-16

Date of Issue : 2011-12-06

Max. SAR :0.780 W/kg (Head), 0.867W/kg (Body)
Standards:

FCC OET Bulletin 65 supplement C
IEEE 1528, 2003
ANSVIEEE C95.1, C95.3

In the configuration tested, the EUT complied with the standards specified above.

Remarks:

This report details the results of the testing carried out on one sample, the results contained in this test
report do not relate to other samples of the same product. The manufacturer should ensure that all
products in series production are in conformity with the product sample detailed in this report.

This report may only be reproduced and distributed in full. If the product in this report is used in any
configuration other than that detailed in the report, the manufacturer must ensure the new system
complies with all relevant standards. Any mention of SGS Testing Korea Co., Ltd. or testing done by
SGS Testing Korea Co., Ltd. in connection with distribution or use of the product described in this
report must be approved by SGS Testing Korea Co., Ltd. in writing.

Tested by : Fred Jeong ﬂg 4', @ 2011-12-06
Approved by : Charles Kim C' ‘C (( . 2011-12-06
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1. General Information

1.1 Testing Laboratory

SGS Korea Co., Ltd.
Wireless Div. 2FL, 18-34, Sanbon-dong, Gunpo-si, Gyeonggi-do, Korea 435-040

Telephone :+82 +31 428 5700
FAX 1 +82 +31 427 2371
Homepage : www.ee.sgs.com/Korea

1.2 Details of Applicant

Manufacturer : Vigor Sports, Inc.

Address : 16918 Edwards Road Cerritos, CA 90703, USA
Contact Person : Mike Lee

Phone No. :+1 +562 407 2184(x311)

Fax No. :+1 4213 949 4190

E-mail : mikev(@vsiproducts.com

1.3 Version of Report

Version Number Date Revision
00 2011-09-23 Initial issue
01 2011-12-06 Revision 01

1.4 Description of EUT(s)

EUT Type : Chatter Box
Model : X1 Slim
Serial Number :N/A
Mode of Operation : GMRS, FRS
Body worn Accessory : Helmet Clip

: GMRS (462.5750 MHz ~ 462.7250 MHz)
FRS (462.5625 MHz ~ 467.7125 MHz)

Antenna : Fixed Type

- GMRS (462.6250 MHz : 0.86 W)
FRS (467.5625 MHz : 0.29 W)

Battery Type : DC 3.7V (Li-ion Battery)

Tx Frequency Range

Max. Conducted RF Power
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1.5 Test Environment

Ambient temperature (22 = 2)°C
Tissue Simulating Liquid | : (22 = 2)°C
Relative Humidity :(55 = 5) % R.H.

1.6 Operation Configuration

Reference Positions for Handheld Radio Transmitters

In general handheld radio transmitters like GMRS/FRS/LMR devices are used in held to face position or
with a speaker/microphone combination as body-worn configuration.

Held to face position

For held to face position the flat section of a SAM Phantom or a flat phantom is used.
The center of the radiating structure is to set on the middle position of the flat phantom. The distance
between sample and flat phantom is 1.5 cm.

For the measurement head tissue simulating liquid is used.

Belt Clip/Holster Configuration

Test configurations for body-worn operated EUTs are carried out while the belt-clip and/or holster is
attached to the EUT and placed against a flat phantom in a regular configuration. An EUT with a headset

output it tested with a headset connected to the device.

Body dielectric parameters are used.
There are two categories for accessories for body-worn operation configurations:

1. accessories not containing metallic components

2. accessories containing metallic components.
When the EUT is equipped with accessories not containing metallic components the tests are done with the
accessory that dictates the closest spacing to the body. For accessories containing metallic parts a test with
each one is implemented. If the multiple accessories share an identical metallic component (e.g. the same
metallic belt-clip used with different holsters with no other metallic components) only the accessory that
has the closest spacing to the body is tested.
In case that a EUT authorized to be body-worn is not supplied or has no options to be operated with any
accessories, a test configuration where a separation distance between the back of the device and the flat
phantom is used. All test position spacings are documented.
Transmitters operating in front of a person’s face (e.g. push-to-talk configurations) are tested for SAR
compliance with the front of the device positioned to face the flat platform. SAR Compliance tests for
shoulder, waist or chest-worn transmitters are carried out with the accessories including headsets and
microphones attached to the device and placed against a flat phantom in a regular configuration.
The SAR measurements are performed to investigate the worst-case positioning. This is documented and
used to perform Body SAR testing. [2]. Body tissue simulating liquid is used.
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1.7 EVALUATION PROCEDURES

- Power Reference Measurement Procedures

The Power Reference Measurement and Power Drift Measurements are for monitoring the power drift of the device
under test in the batch process. The Minimum distance of probe sensors to surface determines the closest
measurement point to phantom surface. The minimum distance of probe sensors to surface is 4 mm. This distance
cannot be smaller than the Distance of sensor calibration points to probe tip as defined in the probe properties (for

example, 2.7 mm for an ET3DV6 probe type).

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

1. The extraction of the measured data (grid and values) from the Zoom Scan.

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

3. The generation of a high-resolution mesh within the measured volume

4. The interpolation of all measured values from the measurement grid to the high-resolution grid

5. The extrapolation of the entire 3-D field distribution to the phantom surface over the distance from sensor
to surface

6. The calculation of the averaged SAR within masses of 1g and 10g.

The probe is calibrated at the center of the dipole sensors that is located 1 to 2.7mm away from the probe tip.
During measurements, the probe stops shortly above the phantom surface, depending on the probe and the
surface detecting system. Both distances are included as parameters in the probe configuration file. The
software always knows exactly how far away the measured point is from the surface. As the probe cannot
directly measure at the surface, the values between the deepest measured point and the surface must be
extrapolated. The angle between the probe axis and the surface normal line is less than 30 degree.

In the Area Scan, the gradient of the interpolation function is evaluated to find all the extreme of the SAR
distribution. The uncertainty on the locations of the extreme is less than 1/20 of the grid size. Only local
maximum within —2 dB of the global maximum are searched and passed for the Cube Scan measurement. In
the Cube Scan, the interpolation function is used to extrapolate the Peak SAR from the lowest measurement
points to the inner phantom surface (the extrapolation distance). 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 Smm.

The maximum search is automatically performed after each area scan measurement. It is based on splines in
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two or three dimensions. The procedure can find the maximum for most SAR distributions even with
relatively large grid spacing. After the area scanning measurement, the probe is automatically moved to a
position at the interpolated maximum. The following scan can directly use this position for reference, e.g.,
for a finer resolution grid or the cube evaluations. The 1g and 10g peak evaluations are only available for
the predefined cube 7x7x7 scans. The routines are verified and optimized for the grid dimensions used in
these cube measurements. The measured volume of 30x30x30mm contains about 30g of tissue. The first
procedure is an extrapolation (incl. Boundary correction) to get the points between the lowest measured
plane and the surface. The next step uses 3D interpolation to get all points within the measured volume. In
the last step, a 1g cube is placed numerically into the volume and its averaged SAR is calculated. This cube
is the moved around until the highest averaged SAR is found. If the highest SAR is found at the edge of the
measured volume, the system will issue a warning: higher SAR values might be found outside of the
measured volume. In that case the cube measurement can be repeated, using the new interpolated maximum

as the center.

1.8 The SAR Measurement System

A photograph of the SAR measurement System is given in Fig. a. This SAR Measurement System uses a
Computer-controlled 3-D stepper motor system ( Speag Dasy 4 professional system ). A Model ET3DV6
1782 E-field probe is used to determine the internal electric fields. The SAR can be obtained from the
equation SAR= ¢ (|Ei|2)/ p where ¢ and p are the conductivity and mass density of the tissue-simulant. The
DASY4 system for performing compliance tests consists of the following items:

+A standard high precision 6-axis robot (Staubli RX family) with controller, teach pendant and software. An
arm extension for accommodating the data acquisition electronics (DAE).

*A dosimeter probe, i.c., an isotropic E-field probe optimized and calibrated for usage in tissue simulating
liquid. The probe is equipped with an optical surface detector system.

*A data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing, AD-
conversion, offset measurements, mechanical surface detection, collision detection, etc. The unit is battery

powered with standard or rechargeable batteries. The signal is optically transmitted to the EOC.
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Fig a. The microwave circuit arrangement used for SAR system verification

* The Electro-optical converter (EOC) performs the conversion between optical and electrical of the signals
for the digital communication to the DAE and for the analog signal from the optical surface detection. The
EOC is connected to the measurement server.

* The function of the measurement server is to perform the time critical tasks such as signal filtering, control
of the robot operation and fast movement interrupts.

* A probe alignment unit which improves the (absolute) accuracy of the probe positioning.

* A computer operating Windows 2000 or Windows XP.

* DASY4 software.

* Remote control with teach pendant and additional circuitry for robot safety such as warning lamps, etc.

* The SAM twin phantom enabling testing left-hand and right-hand usage.

* The device holder for handheld mobile phones.

* Tissue simulating liquid mixed according to the given recipes.

* Validation dipole kits allowing to validate the proper functioning of the system.
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1.9 System Components

ET3DV6 E-Field Probe

Construction : Symmetrical design with triangular core Built-in shielding

against static charges PEEK enclosure material (resistant to
organic solvents, e.g. glycol).

Calibration : In air from 10 MHz to 2.5 GHz In brain simulating tissue
(accuracy =+ 8%)

Frequency : 10 MHz to >6 GHz; Linearity: +0.2 dB (30 MHz to 3 GHz)

Directivity : £0.2 dB in brain tissue (rotation around probe axis)
+0.4 dB in brain tissue (rotation normal to probe axis)

Dynamic : 5 uW/gto>100 mW/g; Linearity: £0.2 dB

Range

Srfce. Detect : +0.2 mm repeatability in air and clear liquids over diffuse
reflecting surfaces

Dimensions : Overall length: 330 mm

Tip length: 16 mm

Body diameter: 12 mm

Tip diameter: 6.8 mm

Distance from probe tip to dipole centers: 2.7 mm
Application : General dosimetry up to 3 GHz Compliance tests of mobile

phone

ET3DV6 EField Probe

NOTE:
1. The Probe parameters have been calibrated by the SPEAG. Please reference “APPENDIX C” for the Calibration
Certification Report.
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SAM Phantom

Construction: The SAM Phantom is constructed of a fiberglass
shell integrated in a wooden table. The shape of _ =
the shell is based on data from an anatomical ¥ -
study designed to determine the maximum
exposure in at least 90% of all users. It enables
the dosimetric evaluation of left and right hand
phone usage as well as body mounted usage at
the flat phantom region. A cover prevents the
evaporation of the liquid. Reference markings on
the Phantom allow the complete setup of all
predefined phantom positions and measurement
grids by manually teaching three points in the
robot

Shell Thickness: 2.0+ 0.1 mm

Filling Volume: Approx. 25 liters

SAM Phantom

DEVICE HOLDER

Construction In combination with the Twin SAM
PhantomV4.0/V4.0C or Twin SAM, the
Mounting Device (made from POM) enables the
rotation of the mounted transmitter in spherical
coordinates, whereby the rotation point is the ear
opening. The devices can be easily and accurately
positioned according to IEC, IEEE, CENELEC,
FCC or other specifications. The device holder
can be locked at different phantom locations (left
head, right head, flat phantom).

Device Holder

1.10 SAR System Verification

The microwave circuit arrangement for system verification is sketched in Fig. b. The daily system accuracy
verification occurs within the flat section of the SAM phantom. A SAR measurement was performed to see
if the measured SAR was within +/- 10% from the target SAR values. This test was done at 450 MHz. The
test for EUT was conducted within 24 hours after each validation. The obtained result from the system
accuracy verification is displayed in the table 1 (SAR values are normalized to 1W forward power delivered
to the dipole). During the test, the ambient temperature of the laboratory was in the range (22 =+ 2) ° C,
the relative humidity was in the range (55 =% 5) % R.H. and the liquid depth above the ear reference
points was above 15 cm in all the cases. It is seen that the system is operating within its specification, as the

result is within acceptable tolerance of the reference value.
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Fig b. The microwave circuit arrangement used for SAR system verification

B. EMPOWER Model 2001-BBS3Q7ECK Amplifier
C. Agilent Model E4419B Power Meter
D. Agilent Model 9300H Power Sensor
E. Agilent Model 777D/778D Dual directional coupling
F. Reference dipole Antenna

System Validation Results

Photo of the dipole Antenna

F690501/RF-SAR001958-A1

Target SAR 1g from

Liquid

Vahlg?:lon Tissue Calibration Certificate Meaél ;%dnsl.é[f){ le De\(/;/a ‘;1on Date Temp.
(398 mW) k (°C)

D450V2 | 450 MHz

S/N: 1015 Head 1.95 mW/g 1.92 mW/g -1.54 2011-09-16 | 22.1

D450V2 | 450 MHz

S/N: 1015 Body 1.89 mW/g 1.90 mW/g 0.53 2011-09-15 | 22.1

Table 1. Results system validation
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The dielectric properties for this simulant fluid were measured by using the Agilent Model 85070D
Dielectric Probe (rates frequence band 200 MHz to 20 GHz) in conjunction with Agilent ES070B Network
Analyzer(300 KHz-3000 MHz ) by using a procedure detailed in Section V.

Dielectric Parameters

f (MHz) Tissue Limits / Measured Simulated Tissue
type Permittivity | Conductivity
Temp( )
Measured, 2011-09-16 44.9 0.83 22.1
Head Recommended Limits 43.5 0.87 21.0~23.0
450 Deviation(%) 322 -4.60 -
Measured, 2011-09-15 55.6 0.95 22.1
Body Recommended Limits 56.7 0.94 21.0~23.0
Deviation(%) -1.94 1.06 -

The composition of the brain tissue simulating liquid

The following tissue formulations are provided for reference only as some of the parameters have not been

thoroughly verified. The composition of ingredients may be modified accordingly to achieve the desired

target tissue parameters required for routine SAR evaluation.

Ingredients Frequency (MHz)

(% by weight) 450 835 915 1900 2450

Tissue Type Head | Body | Head | Body | Head | Body | Head | Body | Head | Body
Water 38.56 | 51.16 | 41.45 | 52.4 | 41.05|56.0 |549 |404 |62.7 |732
Salt (NaCl) 395 | 149 |145 |14 1.35 | 0.76 |0.18 |0.5 0.5 0.04
Sugar 56.32 | 46.78 | 56.0 | 45.0 |56.5 |41.76 | 0.0 58.0 | 0.0 0.0
HEC 098 |0.52 | 1.0 1.0 1.0 1.21 | 0.0 1.0 0.0 0.0
Bactericide 0.19 |0.05 |0.1 0.1 0.1 0.27 |0.0 0.1 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.8 | 0.0
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 4492 | 0.0 0.0 26.7
Dielectric 435 |56.7 |41.5 | 552 |420 |56.8 [40.0 |533 |39.2 |52.7
Constant

Conductivity 0.87 1094 |090 |097 |1.0 1.07 | 140 |1.52 |[1.80 |1.95
(S/m)

Salt: 99"% Pure Sodium Chloride
Water: De-ionized, 16 MQ" resistivity

Sugar: 98"% Pure Sucrose
HEC: Hydroxyethyl Cellulose

DGBE: 99"% Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy)ethanol]
Triton X-100 (ultra pure): Polyethylene glycol mono [4-(1,1, 3, 3-tetramethylbutyl)phenyl]ether
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1.12 Test Standards and Limits

According to FCC 47CFR §2.1093(d) The limits to be used for evaluation are based generally on criteria
published by the American National Standards Institute (ANSI) for localized specific absorption rate
(“SAR”) in Section 4.2 of “IEEE Standard for Safety Levels with Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 3 kHz to 300 GHz,” ANSI/IEEE C95.3-2003, Copyright 2003 by the
Institute of Electrical and Electronics Engineers, Inc., New York, New York 10017. These criteria for SAR
evaluation are similar to those recommended by the National Council on Radiation Protection and
Measurements (NCRP) in “Biological Effects and Exposure Criteria for Radio frequency Electromagnetic
Fields,”” NCRP Report No. 86, Section 17.4.5. Copyright NCRP, 1986, Bethesda, Maryland 20814. SAR is
a measure of the rate of energy absorption due to exposure to an RF transmitting source. SAR values have
been related to threshold levels for potential biological hazards. The criteria to be used are specified in
paragraphs (d)(1) and (d)(2) of this section and shall apply for portable devices transmitting in the
frequency range from 100 kHz to 6 GHz. Portable devices that transmit at frequencies above 6 GHz are to
be evaluated in terms of the MPE limits specified in § 1.1310 of this chapter. Measurements and
calculations to demonstrate compliance with MPE field strength or power density limits for devices

operating above 6 GHz should be made at a minimum distance of 5 cm from the radiating source.

(1) Limits for Occupational/Controlled exposure: 0.4 W/kg as averaged over the whole-body and spatial
peak SAR not exceeding 8 W/kg as averaged over any 1 gram of tissue (defined as a tissue volume in the
shape of a cube). Exceptions are the hands, wrists, feet and ankles where the spatial peak SAR shall not
exceed 20 W/kg, as averaged over an 10 grams of tissue (defined as a tissue volume in the shape of a cube).
Occupational/Controlled limits apply when persons are exposed as a consequence of their employment
provided these persons are fully aware of and exercise control over their exposure. Awareness of exposure
can be accomplished by use of warning labels or by specific training or education through appropriate

means, such as an RF safety program in a work environment.

(2) Limits for General Population/Uncontrolled exposure: 0.08 W/kg as averaged over the whole-body and
spatial peak SAR not exceeding 1.6 W/kg as averaged over any 1 gram of tissue (defined as a tissue volume
in the shape of a cube). Exceptions are the hands, wrists, feet and ankles where the spatial peak SAR shall
not exceed 4 W/kg, as averaged over any 10 grams of tissue (defined as a tissue volume in the shape of a
cube). General Population/Uncontrolled limits apply when the general public may be exposed, or when
persons that are exposed as a consequence of their employment may not be fully aware of the potential for
exposure or do not exercise control over their exposure. Warning labels placed on consumer devices such as
cellular telephones will not be sufficient reason to allow these devices to be evaluated subject to limits for

occupational/controlled exposure in paragraph (d)(1) of this section.(Table .4)
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Human Exposure

Uncontrolled Environment
General Population

Controlled Environment
Occupational

Partial Peak SAR

(Hands/Feet/Ankle/Wrist)

(Partial) 1.60 m W/g 8.00 m W/g
Partial Average SAR
(Whole Body) 0.08 m W/g 0.40 m W/g
Partial Peak SAR

' 4.00 m W/g 20.00 m W/g

Table .4 RF exposure limits
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2. Instruments List
. Serial Due date of
Maunfacturer Device Type Number Calibration
Stéubli Robot RX90BL FO03/5W05A1/A/01 N/A
Schmid& . . .
Partner Dosimetric E-Field ET3DV6 1782 April 13, 2012
. . Probe
Engineering AG
Schmid&
Partner 450 MHz System D450V2 1015 August 21, 2013
. . Validation Dipole
Engineering AG
Schmid& Data acquisition
Partner quis DAE3 567 January 26, 2012
. . Electronics
Engineering AG
Schmid&
Partner Software DASY 4 V4.7 - N/A
Engineering AG
Schmid& SAM Phantom TP-1645
Partner Phantom N/A
L V4.0 TP-1300
Engineering AG
Agilent Network Analyzer E5070B MY42100282 March 30, 2012
Agilent Dlelec;(“; Probe 85070D 2184 N/A
Agilent Power Meter E4419B GB43311125 July 03, 2012
. MY41495307 September 29, 2012
Agilent Power Sensor E9300H MY41495308 | September 29, 2012
Agilent Signal Generator E4421B MY43350132 July 03, 2012
Empower RF . 2001-
Systems Power Amplifier BBS3Q7ECK 1032 D/C 0336 March 30, 2012
Agilent Dual Directional 778D 50454 July 06, 2012
Coupler
Microlab LP Filter LA-07N N/A October 01, 2012




Report File No. :

F690501/RF-SAR001958-A1

|
Sﬁs Date of Issue : 2011-12-06
_ N — Page : 15/62
3.Summary of Results
* Conducted Power Table
Mode Power Level (W) Channel Frequency(MHz) Output Power (W)

1 462.5625 0.23

2 462.5875 0.23

3 462.6125 0.22

FRS 0.5 4 462.6375 0.21

5 462.6625 0.21

6 462.6875 0.21

7 462.7125 0.23

8 462.5750 0.66

9 462.6250 0.86

10 462.6250 0.79

11 462.5500 0.75

GMRS 2.0

12 462.6000 0.76

13 462.6500 0.77

14 462.7000 0.78

15 462.7250 0.70

16 467.5625 0.29

17 467.5875 0.29

18 467.6125 0.29

FRS 0.5 19 467.6375 0.26

20 467.6625 0.27

21 467.6875 0.21

22 467.7125 0.22
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Ambient Temperature (°C) 22+2
Liquid Temperature (°C) 2242
2011-09-15
Head & Body SAR Date 011-00-16
) Traffic Channel
Distance from Power 1g SAR 19 SAR
Mode | Position | EUT Side Phantom Frequency ch | Drift (100 % Limits
(cm) (MHz2) anne (dB) | Duty Cycle) (W/kg)

462.575 8 -0.120 0.628
Head Face Up 1.5 462.550 11 -0.028 0.761
GMRS 462.725 15 -0.129 0.780

2W) 1.6
462.575 8 -0.195 0.867

0

Body Face Down (Helmet clip) 462.550 11 0.130 0.828
462.725 15 0.036 0.841
462.563 1 -0.166 0.364
Head Face Up 1.5 467.563 16 0.119 0.335

FRS 462.712 22 -0.084 0.384 e
(0.5W) 462.563 1 0.126 0.436

0

Body Face Down (Helmet Clip) 467.563 16 0.102 0.438
462.712 22 0.061 0.474

* The EUT is fitted with helmet clip accessory and placed directly against a phantom (no gap) in case of Face Down
side.

* The EUT was tested in Low, Middle and High channel at each mode as the general case. Please refer to the above
conducted power table for verifying the channels.

* This test was conducted in reference to KDB447498 D01 and KDB643646 DO1.

* Even if the measured SAR value was low, Low, Middle and High channels were tested at both modes for a

reference.
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Appendix
List
Appendix A DASY4 Report - 450 MHz
(Plots of the SAR Measurements) Validation Test
- Head/Body Test
Appendix B Uncertainty Analysis
Appendix C Calibration Certificate - PROBE
- DAE3

- DIPOLE
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Appendix A
Test Plot - DASY4 Report
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450 MHz Head Validation Test
Date: 2011-09-16

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: Validationd50Mhz_Head.dad

Input Power : 398 mW

DUT: Dipole 450 MHz: Type: D450V2; Serial: D4S0VZ - SN:1015
Program Name: Validation_450MHz

Communication System: CW: Frequency: 450 MHz:Duty Cyele: 1:1
Medium parameters used: £ = 450 MHz: o = 0.827 mho/m; £ = 4.9, p = 1000 kg/m?
Phantom section: Flat Section

DASY Y Configuration:

= Probe; ET3DV6 - SN1782; ConvF(6.89, 6.89, 6.89), Calibrated: 201 1-04-14

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 Sn367; Calibrated: 2011-01-27

- Phantom: SAM MIC #2000-93 with CRP_Right: Type: SAM MIC #2000-93; Serial: TP-1300
- Measurement SW: DASYY, V4.7 Build 80; Postprocessing SW: SEMCALD, V1.8 Build 186

Validation_450MHz/Area Scan (61x81x1): Measurement gnd: dx=15mm. dy=15mm

Maimum value of SAR (interpolated) = 2.00 mW/g

Validation_450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm. dz=5mm
Reference Value = 49.5 Vim; Power Drifl = 0.058 dB

Peak SAR (extrapolated) = 2.93 Wikg

SAR(1 g) = 1.92 mW/g; SAR(10 g) = 1.35 mW/g

Maximum value of SAR (measured) = 2.03 mWig

dB
0.000

-1.47
-2.95
-4,42

-5.90

-1.37 L
0 dB - 2.03mW/g
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450 MHz Body Validation Test
Date: 2011-09-15

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: Validationd50Mhe_Body.dad

Input Power : 398 mW

DUT: Dipole 450 MHz: Type: D450V2; Serial: D4S0VZ - SN:1015
Program Name: Validation_450MHz

Communication System: CW: Frequency: 450 MHz:Duty Cyele: 1:1
Medium parameters used: £ = 450 MHz: o = 0.953 mho/m; £ = 55.6,p = 1000 kg/m?
Phantom section: Flat Section

DASY Y Configuration:

= Probe: ET3DV6 - SN1782; ConvF(7.49, 7.49, 7.49), Calibrated: 2011-04-14

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 Sn367; Calibrated: 2011-01-27

- Phantom: SAM MIC #2000-93 with CRP_Right: Type: SAM MIC #2000-93; Serial: TP-1300
- Measurement SW: DASYY, V4.7 Build 80; Postprocessing SW: SEMCALD, V1.8 Build 186

Validation_450MHz/Area Scan (61x81x1): Measurement gnd: dx=15mm. dy=15mm

Maimum value of SAR (interpolated) = 2.00 mW/g

Validation_450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm. dz=5mm
Reference Value = 46.4 Vim; Power Drift = -0.075 dB

Peak SAR (extrapolated) = 3.32 Wikg

SAR(1 g) = 1.9 mW/g SAR(10 g)= 1.2 mW/g

Maiimum value of SAR (measured) = 2.04 mW/g

dB
0.000

-2.04
-4.08
612

.16

-10.2 L
0 dB - 2.04mW/g
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SAR Test Plot
Date: 2011-09-16

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: 450Mhz_Head(GMRS).dad

DUT: X1 Slim_Front: Type: Chatter Box; Serial: N/A
Program Name: Head

Communication System: Handheld Transceiver; Frequency: 462,375 MHz: Duty Cyele: 1:1
Medium parameters used (interpolated): £ = 462.575 MHz; o = 0.838 mho/m; 5, = 44.7; p = 1000 kg/m®
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: ET3DVG - SN1782; ConvF(6.89, 6.89, 6,89 Calibrated: 2011-04-14

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

- Electronics: DAE3 Sn367; Calibrated: 2011-01-27

- Phantom: SAM MIC #2000-93 with CRP_Right: Type: SAM MIC #2000-93; Serial: TP-1300
- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Head_Front_Ch.8B_15 mm gap/Area Scan (7TIx101x1): Measurement grid: ds=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.720 mW/g

Head_Front_Ch.8_15 mm gap/Zoom Scan (TxX7x7)/Cube 0: Measurement grid: dsSmm, dy-5mm, dz-5mm
Reference Value = 20.4 Vim; Power Dnit = -1 120 dB

Peak SAR (extrapolated) = (0.910 Wikg

SAR(1 g) = 0.628 mW/g; SAR(10 g) = 0.439 mW/g

Maximum value of SAR (measured) = 0,663 mWig

-5.72

-1.62

-9.53

0 dB = 0.663mW/g
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Date: 2011-09-16

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: 450Mhz_Head(GMRS).dad

DUT: X1 Slim_Front: Type: Chatter Box; Serial: N/A
Program Name: Head

Communication System: Handheld Transceiver, Frequency: 462,55 MHz; Duty Cyele: 1:1
Medium parameters used (interpolated): £ = 462.55 MHz: o = 0.838 mho/m; &, = 44.7; p = 1000 kg/m®
Phantom section: Flal Sechon

DASY 4 Configuration:

- Probe: ET3DVG - SN1782; ConvF(6.89, 6.89, 6,89 Calibrated: 2011-04-14

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

- Electronics: DAE3 Sn367; Calibrated: 2011-01-27

- Phantom: SAM MIC #2000-93 with CRP_Right: Type: SAM MIC #2000-93; Serial: TP-1300
- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Head_Front_Ch.11_15 mm gap/Area Scan (71x101x1): Measurement grid: ds=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.891 mW/g

Head_Front_Ch.11_15 mm gap/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy-5mm. dz=5mm
Reference Value = 24.0 Vim; Power Dnit = -0.028 dB

Peak SAR (extrapolated) = 1.10 Wikg

SAR(1 g) = 0.761 mW/g; SAR(10 g) = 0.536 mW/g

Maximum value of SAR (measured) = 0,805 mWig

0.000
-1.86
-1.72
-5.58

-7.44

-9.30

0 dB = 0.805mW/g
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Date: 2011-09-16

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: 450Mhz_Head(GMRS).dad

DUT: X1 Slim_Front: Type: Chatter Box; Serial: N/A
Program Name: Head

Communication System: Handheld Transceiver; Frequency: 462,725 MHz:Duty Cyele: 1:1
Medium parameters used (interpolated): £ = 462.725 MHz; o = 0.838 mho/m: £, = 44.7; p = 1000 kg/m®
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: ET3DVG - SN1782; ConvF(6.89, 6.89, 6,89 Calibrated: 2011-04-14

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

- Electronics: DAE3 Sn367; Calibrated: 2011-01-27

- Phantom: SAM MIC #2000-93 with CRP_Right: Type: SAM MIC #2000-93; Serial: TP-1300
- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Head_Front_Ch.15_15 mm gap/Area Scan (71x101x1): Measurement grid: ds=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.432 mW/g

Head_Front_Ch.15_15 mm gap/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy-5mm. dz=5mm
Reference Value = 18.0 Vim; Power Dnit =-0.129 dB

Peak SAR (extrapolated) = 0.557 Wikg

SAR(1 g) = 0.780 mW/g; SAR(10 g) = 0.267 mW/g

Maximum value of SAR (measured) = 0,402 mWig

0.000
-1.79
-1.59
-5.38

-1

-8.97

0 dB = 0.402mW/g
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Date: 2011-09-15

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: 4500Mhz_Bodyw(GMRS L.dad

DUT: X1 Slim_Back: Type: Chatter Box; Serial: N/A
Program Name: Body

Communication System: Handheld Transceiver; Frequency: 462.575 MHz:Duty Cyele: 1:1
Medium parameters used (interpolated): f = 462.575 MHz; o = 0.964 mho/m; £, = 55.5; p = 1000 kg/m®
Phantom section: Flat Sechion

DASY4 Configuration:

- Probe: ET3DVG6 - SN1782; ConvI{(749, 7.49, 7497 Calibrated: 201 1-04-14

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

- Electronics: DAE3Y Sn367; Calibrated: 2011-01-27

- Phantom: SAM MIC #2000-93 with CRP_Right: Tvpe: SAM MIC #2000-93; Serial: TP-1300
- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Body_Back_Ch.8_Helmet Clip/Area Scan (T1x101x1): Measurement grid: dx-15mm, dy-15mm
Maximum value of SAR (interpolated) = 0.946 mW/g

Body_Back_Ch.8_Helmet Clip/Zoom Scan (7x7x7)/Cube (: Measurement grid: dx=Smm, dy=Smm, dz-Smm
Reference Value = 23.9 Vim; Power Dnift = -1 195 dB

Peak SAR (extrapolated) = 1.33 Wikg

SAR(1 g) = 0.867 mW/g; SAR(10 g) = 0.595 mW/g

Maximum value of SAR (measured) = 0.915 mWig

0.000
-1.95
-1.90
-5.04

-1.79

-9.74

0 dB=0915mW/g
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Z Scan




Report File No. :  F690501/RF-SAR001958-A1

Date of Issue : 2011-12-06
Page : 29/62
Date: 2011-09-15

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: 450Mhe_Bodyw(GMRS)L.dad

DUT: X1 Slim_Back: Type: Chatter Box; Serial: N/A
Program Name: Body

Communication System: Handheld Transceiver, Frequency: 462,55 MHz; Duty Cyele: 1:1
Medium parameters used (interpolated): £ = 462.55 MHz; o = 0.964 mho/m; £, = 55.5; p = 1000 kg/m®
Phantom section: Flal Sechon

DASY 4 Configuration:

- Probe: ET3DV6 - SN1782; ConvI(749, 7.49, 7497 Calibrated: 2011-04-14

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

- Electronics: DAE3 Sn367; Calibrated: 2011-01-27

- Phantom: SAM MIC #2000-93 with CRP_Right: Type: SAM MIC #2000-93; Serial: TP-1300
- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Body_Back_Ch.11_Helmet Clip/Area Scan (71x101x1): Measurement grid: dx-15mm, dy-15mm
Maximum value of SAR (interpolated) = 0.926 mW/g

Body_Back_Ch.11_Helmet Clip/Zoom Scan (Tx7x7)/Cube [: Measurement grid: dv-Smm, dy=5Smm, dz-Smm
Reference Value = 24.6 Vim; Power Dnfl = 0,130 dB

Peak SAR (extrapolated) = 1.24 Wikg

SAR(1 g) = 0.828 mW/g; SAR(10 g) = 0.576 mW/g

Maximum value of SAR (measured) = 0.874 mWig

0.000
-1.82
-1.65
-5.47

-1.30

-9z

0 dB = 0.874mW/g
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Date: 2011-09-15

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: 450Mhe_Bodyw(GMRS)L.dad

DUT: X1 Slim_Back: Type: Chatter Box; Serial: N/A
Program Name: Body

Communication System: Handheld Transceiver; Frequency: 462,725 MHz:Duty Cyele: 1:1
Medium parameters used (interpolated): £ = 462.725 MHz; o = 0.964 mho/m: £, = 55.5; p = 1000 kg/m®
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: ET3DV6 - SN1782; ConvI(749, 7.49, 7497 Calibrated: 2011-04-14

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

- Electronics: DAE3 Sn367; Calibrated: 2011-01-27

- Phantom: SAM MIC #2000-93 with CRP_Right: Type: SAM MIC #2000-93; Serial: TP-1300
- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Body_Back_Ch.15_Helmet Clip/Area Scan (71x101x1): Measurement grid: dx-15mm, dy-15mm
Maximum value of SAR (interpolated) = 0.934 mW/g

Body_Back_Ch.15_Helmet Clip/Zoom Scan (Tx7x7)/Cube [: Measurement grid: dx-Smm, dy-5Smm, dz-Smm
Reference Value = 25.1 Vim; Power Dnfl = 0,036 dB

Peak SAR (extrapolated) = 1.26 Wikg

SAR(1 g) = 0.841 mW/g; SAR(10 g) = 0.586 mW/g

Maximum value of SAR (measured) = 0,887 mWig

0.000
-1.80
-1.60
-5.40

-1.20

-9.00

0 dB = 0.887mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: 450Mhz Head{FRS).dad

DUT: X1 Slim_Front: Type: Chatter Box; Serial: N/A
Program Name: Head

Communication System: Handheld Transceiver; Frequency: 462,563 MHz:Duty Cyele: 1:1
Medium parameters used (interpolated): £ = 462.563 MHz; o = 0.838 mho/m; 5, = 44.7; p = 1000 kg/m®
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: ET3DVG - SN1782; ConvF(6.89, 6.89, 6,89 Calibrated: 2011-04-14

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n367; Calibrated: 2011-01-27

- Phantom: SAM MIC #2000-93 with CRP_Right: Type: SAM MIC #2000-93; Serial: TP-1300
- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Head_Front_Ch.1_15 mm gap/Area Scan (7TIx101x1): Measurement grid: ds=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.391 mW/g

Head_Front_Ch.1_15 mm gap/Zoom Scan (Tx7x7)/Cube 0: Measurement grid: ds-Smm, dy-5mm, dz-5mm
Reference Value = 15.2 Vim; Power Dnit = -1 166 dB

Peak SAR (extrapolated) = 0.542 Wikg

SAR(1 g) = 0.364 mW/g; SAR(10 g) = 0.253 mW/g

Maximum value of SAR (measured) = 0,385 mWig

0.000
-1.8%
-1.70
-5.56

-1.41

-9.26

0 dB=0.385mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: 450Mhz Head(FRS).dad

DUT: X1 Slim_Front: Type: Chatter Box; Serial: N/A
Program Name: Head

Communication System: Handheld Transceiver; Frequency: 467.563 MHz:Duty Cyele: 1:1
Medium parameters used (interpolated): £ = 467.563 MHz; o = 0.843 mho/m; g, = 44.5; p = 1000 kg/m®
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: ET3DVG - SN1782; ConvF(6.89, 6.89, 6,89 Calibrated: 2011-04-14

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

- Electronics: DAE3 Sn367; Calibrated: 2011-01-27

- Phantom: SAM MIC #2000-93 with CRP_Right: Type: SAM MIC #2000-93; Serial: TP-1300
- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Head_Front_Ch.16_15 mm gap/Area Scan (71x101x1): Measurement grid: ds=15mm, dy=15mm
Maximum value of SAR (interpolated) = (0.350 mW/g

Head_Front_Ch.16_15 mm gap/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy-5mm. dz=5mm
Reference Value = 14.1 Vim; Power Dnft = 0,119 dB

Peak SAR (extrapolated) = 0.499 Wikg

SAR(1 g) = 0.335 mW/g; SAR(10 g) = 0.232 mW/g

Maximum value of SAR (measured) = 0,354 mWig

0.000
-1.87
-1.74
-5.60

-1.47

-9.34

0 dB=0.354mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: 450Mhz Head(FRS).dad

DUT: X1 Slim_Front: Type: Chatter Box; Serial: N/A
Program Name: Head

Communication System: Handheld Transceiver; Frequency: 467.712 MHz:Duty Cyele: 1:1
Medium parameters used (interpolated): £ = 467.712 MHz; o = 0.838 mho/m: £, = 44.7; p = 1000 kg'm®
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: ET3DVG - SN1782; ConvF(6.89, 6.89, 6,89 Calibrated: 2011-04-14

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

- Electronics: DAE3 Sn367; Calibrated: 2011-01-27

- Phantom: SAM MIC #2000-93 with CRP_Right: Type: SAM MIC #2000-93; Serial: TP-1300
- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Head_Front_Ch.22_15 mm gap/Area Scan (71x101x1): Measurement grid: ds=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.449 mW/g

Head_Front_Ch.22_15 mm gap/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dyv-5mm. dz=5mm
Reference Value = 17.6 Vim; Power Dnit = -0L084 dB

Peak SAR (extrapolated) = 0.556 Wikg

SAR(1 g) = 0.384 mW/g; SAR(10 g) = 0.270 mW/g

Maximum value of SAR (measured) = 0,405 mWig

0.000
-1.80
-1.60
-5.39

-1.19

-68.99

0 dB = 0.405mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: 4500he_Bodvw(FRS).dad

DUT: X1 Slim_Back: Type: Chatter Box; Serial: N/A
Program Name: Body

Communication System: Handheld Transceiver; Frequency: 462,563 MHz:Duty Cyele: 1:1
Medium parameters used (interpolated): f = 462.563 MHz; o = 0.964 mho/m; £, = 55.5; p = 1000 kg/m®
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: ET3DV6 - SN1782; ConvI(749, 7.49, 7497 Calibrated: 2011-04-14

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

- Electronics: DAE3 Sn367; Calibrated: 2011-01-27

- Phantom: SAM MIC #2000-93 with CRP_Right: Type: SAM MIC #2000-93; Serial: TP-1300
- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Body_Back_Ch.1_Helmet Clip/Area Scan (71x101x1): Measurement grid: dx-15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.488 mW/g

Body_Back_Ch.1_Helmet Clip/Zoom Scan (7Tx7xT)/Cube (: Measurement grid: dx=Smm, dy-Smm, dz-5mm
Reference Value = 16.5 Vim; Power Dnft = 0.126 dB

Peak SAR (extrapolated) - 0.680 Wikg

SAR(1 g) = 0.436 mW/g; SAR(10 g) = 0.297 mW/g

Maximum value of SAR (measured) = 0,459 mWig

0.000
-1.93
-1.86
-5.79

-1.12

-9.65

0 dB = 0.459mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: 4500he_Bodvw(FRS).dad

DUT: X1 Slim_Back: Type: Chatter Box; Serial: N/A
Program Name: Body

Communication System: Handheld Transceiver; Frequency: 467.563 MHz:Duty Cyele: 1:1
Medium parameters used (interpolated): £ = 467.563 MHz; o = 0.968 mho/m; g, = 55.5; p = 1000 kg/m®
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: ET3DV6 - SN1782; ConvI(749, 7.49, 7497 Calibrated: 2011-04-14

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

- Electronics: DAE3 Sn367; Calibrated: 2011-01-27

- Phantom: SAM MIC #2000-93 with CRP_Right: Type: SAM MIC #2000-93; Serial: TP-1300
- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Body_Back_Ch.16_Helmet Clip/Area Scan (71x101x1): Measurement grid: dx=15mm, dv=15mm
Maximum value of SAR (interpolated) = 0.481 mW/g

Body_Back_Ch.16_Helmet Clip/Zoom Scan (Tx7x7)/Cube [: Measurement grid: dv-Smm, dy-Smm, dz-Smm
Reference Value = 17.1 Vim; Power Dnfl = 0,102 dB

Peak SAR (extrapolated) = 0.680 Wikg

SAR(1 g) = 0.438 mW/g; SAR(10 g) = 0.301 mW/g

Maximum value of SAR (measured) = 0461 mWig

-5.72

-1.63

-9.54

0dB =046 1mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: 4500he_Bodvw(FRS).dad

DUT: X1 Slim_Back: Type: Chatter Box; Serial: N/A
Program Name: Body

Communication System: Handheld Transceiver; Frequency: 467.712 MHz: Duty Cyele: 1:1
Medium parameters used (interpolated): £ = 467.712 MHz; o = 0.964 mho/m: £, = 55.5; p = 1000 kg'm®
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: ET3DV6 - SN1782; ConvI(749, 7.49, 7497 Calibrated: 2011-04-14

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

- Electronics: DAE3 Sn367; Calibrated: 2011-01-27

- Phantom: SAM MIC #2000-93 with CRP_Right: Type: SAM MIC #2000-93; Serial: TP-1300
- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Body_Back_Ch.22_Helmet Clip/Area Scan (71x101x1): Measurement grid: dx=15mm, dv=15mm
Maximum value of SAR (interpolated) = 0.522 mW/g

Body_Back_Ch.22_Helmet Clip/Zoom Scan (Tx7x7)/Cube [: Measurement grid: dv-Smm, dy=5Smm, dz-Smm
Reference Value = 18.4 Vim; Power Dnfl = 0,061 dB

Peak SAR (extrapolated) = 0.710 Wikg

SAR(1 g) = 0.474 mW/g; SAR(10 g) = 0.328 mW/g

Maximum value of SAR (measured) = 0,499 mWig

0.000
-1.86
-1.n
-5.57

-7.42

-9.28

0 dB = 0.499mW/g
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Appendix B

Uncertainty Analysis

a b c d e =1|g i= k
f(d,k) cxg/e

Sectio | Tol Prob . Div. Ci 19 Vi

nin (%) Dist. (19) ui (%) | (Veff)
Uncertainty Component P1528
Probe calibration E.2.1 6.3 N 1 1 6.30 o
Axial isotropy E.2.2 0.5 R 1.73 0.71 0.20 oo
hemispherical isotropy E.2.2 2.6 R 1.73 0.71 1.06 oo
Boundary effect E.2.3 0.8 R 1.73 1 0.46 oo
Linearity E.2.4 0.6 R 1.73 1 0.35 oo
System detection limit E.2.5 0.25 R 1.73 1 0.14 )
Readout electronics E.2.6 0.3 N 1 1 0.30 oo
Response time E.2.7 0 R 1.73 1 0.00 )
Integration time E.2.8 2.6 R 1.73 1 1.50 oo
RF ambient Condition —-Noise E.6.1 3 R 1.73 1 1.73 oo
RF ambient Condition - reflections E.6.1 3 R 1.73 1 1.73 oo
Probe positioning— mechanical tolerance E.6.2 1.5 R 1.73 1 0.87 oo
Probe positioning- with respect to phantom E.6.3 2.9 R 1.73 1 1.67 )
Max. SAR evaluation E.5.2 1 R 1.73 1 0.58 oo
Test sample positioning E.4.2 2.3 N 1 1 2.30 9
Device holder uncertainty E.4.1 3.6 N 1 1 3.60 oo
Output power variation-SAR drift measurement 6.62 5 R 1.73 1 2.89 oo
Phantom uncertainty (shape and thickness tolerances) E.3.1 4 R 1.73 1 2.31 )
Liguid conductivity - deviation from target values E.3.2 5 R 1.73 0.64 1.85 oo
Liguid conductivity - measurement uncertainty E.3.2 1.2 N 1 0.64 0.77 5
Liquid permittivity - deviation from target values E.3.3 5 R 1.73 0.6 1.73 oo
Liguid permittivity - measurement uncertainty E.3.3 1.1 N 1 0.6 0.66 5
Combined standard uncertainty RSS 9.63 2754
(Eggfz)ngg?\lglrg::l:ltggtl)ll\lTERVAL) K=2 19.27
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- PROBE Calibration Certificate

Calibration Laboratary of £
Schmid & Pariner

Engineering AG
Toughaissatinsse 43, B304 Zuirich, Switenilam]

)
il

Mcrrodiad try e Swiss Accrediation Sarvice (SAS)
The Swdes Accroditalion Service lv ono of the slgnasaries ta the EA
Hultitateral Agreamant fof e recognition of celbration eeriificabss

cient  SGS (Dymstac) Conineata we: ET3-1782_Aprid
CALIBRATION CERTIFICATE
Gtyect ([ET3DVE - 8N 1782

Caltratan pucedures) QA CAL-01.47, QA CAL-12.6, QA GAL-23.44, OA CAL-25v3
Calbrafion procedure for dosimetric E-fiald probes '

Cabbration date: (Agpril 14, 2011

Thin calitupiice confosn decumsnts N aceststy b nabonal sandant, which raakoe B phyaical ot of memssamends (51,
The: e [P LT with coni prohiadally s givan oh T follwing pages and s pad of ihe cerificals

A calbeafang have Badn condacled in e closed laleralony Leclity. anmd il tempadaiung (23 & 31°C and Inenidity < 70%.

Primwry Starsiesds o Carl Date (Cortiican Mo | | Bchedulsd Cathrason
Persens mstas EA4108 4129387 3i-Mar-11 fNo_ 217-01377) Ape-T2
Perwes parice E4413A Y4 1488aTT 31-Ma-11 {No. 217-01372) A1z
Prvese sanisor EA12A [ 31.Mar 11 o 21701373 Apri2
Puloiancs 3 48 Afenuator SN S50 [y 29-Mar-11 (Na. 217-01359) Agr12
Rmlorance 20 dB Aenvalor | SH: 55085 (706 20-Mar-11 (o, 217-01367) A1
[ 0 08 EN: 55129 [308) 20-Mar-11 (Na. 217-01370) Agr-12
R Frobe ES30VE BN 3013 70-Doc-10 (Mo, EB2-3013 Dectl) | Deceli
DAEA SN B54 23-Ape-10 (o DAES-054_Aov 1) Apr-11
| Besondary Standarts o Check Duta {in housa) [ Chack
| RF genamios b BILAC USIEAR01 700 4-Aarg 00 {1 houmn chack Det-0) lin Pecmayi ek Cicl11
H Analgror HP BTS3E | USITIRCSAS 18-0ct-B1 fin houss chesck Ord-10) I b chek: Oci-11

Cabbrated lry: oo Manteat r.-m-w'rmm
Agprorved by | Katja Poewic E Eﬁ}‘ﬁ

biswet: Apeil 14, 2011

This callteation cofficats shall nol ba di —:q:llhuulhml.'nﬂm_r yiil o v Ladbecet

Cantilicale No: ET3-1782_Ap11 Page 1ol 11
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Calibration Laboratory of w Knlfetardienst
Schmid & Pariner f@;’}‘ :: Servics sulsse dialonnegy
Engineering AG m Harvitio svizrero o laratura
Eoughausstrasse 43, D004 Furich, Switeeriend @f 5 Swvlnn Calbration Sarvics
Accredion by ihe Swiss Accredistion Secvics (SAS) Accroditstion ba: SCS 108

The Ewiss Accredialion Service ts one of (he signalosias to the EA
Khudlilateral Agresmment for the recognition of callbralion cenilicates

Glossary:

TSL Esgue simulaling liquid

MNORMxy.z sunsiivity in free space

ConwF sansilivity in TSL [ NORMzx,y.z

DeP dinde compression point

CF crest fnctor (1iduty_cycle) of the RF signal

ABC madulation dopandont linearization paramelers

Polarization p p mdadion around probo axis

Polarization & B rotation around an axis thal is in the plane normal Lo probe axis {(at measurement center),

L&, & = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

&) |EEE Sid 1528-2003, "IEEE Recommanded Practice for Determining the Peak Spatial-Averaged Specific
Almsorption Rate (SAR) in the Human Head from Wireless Communications Dovicoes: Measuraman!
Techniques®, Decamber 2003

by IEC 62208-1, "Procedure lo maasure the Specific Absorption Rate (SAR) for hand-held devices used in closa
proximity to the ear (requency renge of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

s NORMxy.z: Assessed for E-linld polarization & = 0 (f < 900 MHz in TEM-cef; { > 1800 MHz: R22 waveguida).
MHORMx,y,z ané only intermediats values, Lo, the uncertainties of NORMx,y.Z does not atfect the E-fiald
uncardainty inside TSL (see below ConvF).

*  NORM{fz ).z = NORMx, .2 * frequency_response (see Froquency Response Chart), This linearization ks
implamenad in DASY4 softwars versions later than 4.2, Tha unceriainly of the frequency responsa is included
in thir stated uncertainty of ComdE.

+  DCPxyz DCP are numarical lincanzation parameters assessed based on the data of power swoop with CW
signal (nd uncartainty required), DCP does nol depend on froquoncy nor media.

+ PAR: PAR is Ihe Peak lo Average Ratio that is nol calibrated but determined based on the signal
charactaristics

o Axy.r Bxyr; Gy aro numarios linesrzation paramaters in dB assessed based on the data of power
swnap for spacific modulation signal. The parametars do nol depand on frequancy nor media.

= VR VR s the validity range of the calibration ralated fo the average diode vollage or DAE voltage in m,

*  Come and Boundary Effect Parametars: Assassed in flal phantom using E-field {or Temporaturs Transfor
Standard for { < 800 MHz} ard Inside waveguide uskng analytical field distribulions based on power
measurements foe { > 800 MHz. The same satups are used for assessment of the paramelars applied for
boundary compensation {alpha, daplh) of which typical incertainly vaheos aro given, Thesa paramelars s
usad in DASYY software to improve probs accuracy close io the boundary, The sensilivity in TSL corresponds
o0 NORMy y.z * ConvF whereby the uncertainly corresponds 1o that given lor ComF, A frequency dependeant
ComvF is used in DASY version 4.4 and highar which allows exiending the valldity from & 50 MHz to £ 100
MHz.

+  Spharical isolrapy (A0 devialion from fsoiropy): in a field of low gradients realized using & flat phantom
exposed by o patch anlenna,

* Sanzor Offgel: The sensor olfsel coresponds 1o the oftsst of vifwal measuremant centes rom the probe p
{on probe axis). No lolerance requined,

Cortificnde Noc ETIATE2_Aprid Page 2 af 11
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ETIDVE - SM:1TE2 Apeil 14, 2011

Probe ET3DV6

SN:1782

Manufactured:  April 15, 2003
Calibrated: April 14, 2011

Calibrated for DASY/EASY Systems
(Mode: non-compatible with DASY2 systemdl)

Coriificate No: ET3-1782_Apr11 Page 3 of 11
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ETAOVE- SN1TE2 April 14, 2011
DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782
Basic Calibration Parameters
& X Sansor ¥ SansorZ | Uncik=2) |
Noem (Vi vim)')" 207 1.66 1.92 "2 10.0%
DCP {mV)" 964 1T H6.6 ar.6
Medulation Calibration Parameters _
Ui Communlcation System Name PAR A B [ Vit Ung"
i} B e my (k=2}
10000 W 000 | X | ooa 0.00 1,00 1111 1.9 %
¥ | 000 0.00 100 | 410
Z | om0 000 100 | 1451

The fﬂw uncariainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds lo a coverage
probability of approximately 95%.

:Thl unconaintes of Nonmd,Y 2 do not aflect the E”-fiskd uncertainty inskss TSL (soe Pages 5 and &)
i p

;'I:ih'llfdrulﬂl'lﬁ'i.duiﬂﬁ rrh.dnr-:nlnmln- resporse apphying mciangatar disinbuion and is cxpressed o Bha sguane of iise

Carlificate No: ET3-1782_Apr11
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782

Calibration Parameter Determined in Head Tissuo Simulating Modia

MMW'" ComvFX | ConvFY | ConvFZ mﬂ m
450 435 0.87 B.89 6.0 Gog | o021 | 220 | s134%
835 41.5 0.90 a.22 6.2 6,22 0.88 1.63 +12.0%
1750 401 1.7 5.14 5.14 5.14 057 | 253 | s+120%
1800 40,0 140 #.95 .95 #4.95 0.58 .54 +12.0%
2450 0.2 1.80 4.37 437 4.37 0.80 1.83 +120% |

* Frequancy validity of £ 100 MHz cnly apples for DASY w44 and higher (sew Page 7), ok & i rektricied 1o £ 50 MHz. Thi urcertaiody b the RSS
o W ConeF ¥ ot calbimtion fequency and ihe wcerainty o B inSested fnaguency band
'thm:m.-ﬂwdmmql and a) can be rslaend b0 & 10% I Bguis compenanton fomeuls m aqoied o
Mwm“;lmmﬁiﬂhhmd-nm{nmn]-mh + &% Tha uncersinty s tha RSS of
L) v i targel

Certilicade Moc ETI-1782_Aprit Page Saf 11
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ETIOVG= S8 1THR Apil 14, 2011

DASY/EASY - Parameters of Probe: ET3DV6- SN:1782

Calibration Parameter Determined in Body Tissue Simulating Media

& Rolalive T Mﬂgﬂh Depih Unet
L Parmitfivity (Sdm)” | ComyFX | ConvFY | ComFZ | Alpha | {mm]) (h=d)
450 56.7 0.4 748 7.48 749 | 018 | 234 | +134% |
| 835 552 0.97 .03 603 | 603 | oss | 172 | 2120%
1750 534 1.49 454 4,54 45¢ | 0g4 | 270 | +120% |
1800 533 152 | ama 434 431 | 083 | 257 | $120%
2450 527 195 394 394 394 | nsa | 12 | +120% |

‘mewhhmr!1mmwmhmfu4mmwmzhmnuu¢mm 50 g, Tha umcariainty is e ASS
¥ al calbrasion | d trngusncy i

’numm:m hwﬂrdmmhnmmumnx HO% i gt conmpansation foemaa s appled o
mansiaed SAR valors. Al frogquahchis above 3 GHE, e validty of lissus paremabers (o and o) is restricied o 2 8%, The tnceriainty s the RES of
(hat Coind urcirainy Tof indicatid Lingst Btun patamolers.

Costificales Moo ET3-1782_Apci1 Paga &of 11
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

15— . . — .
L | 1
1.4 } §
I | : i
o ¥ i : i i
B I |
1 ] 1 1;
: |
= 114 - - i i , {
- | E
51-“'_ W e ' —i
B !
o 1 |
S oaf ; 1 :
N ;
oo : : S T
06+ (o
= | | I
[ - T S i I T T | I i Lot
[} 500 1000 1500 2000 2500 3000
f [MHz]

el v

Uncertalnty of Frequency Response of E-flold: £ 6.3% (k=2)

Cerlificate No: ET3-1782_Apr11 Page 7 of 11
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ETIDWE~ GN:1T82 Aprl 14, 2011

Receiving Pattern (¢), 9 = 0°

=600 MHz. TEM f=1800 MHz R22

L L]
L o n Ll
h
, ;
L) wh Fas
. i o ¥ : »
L WE me g e L KL B BERE
! i
1
o] i m i
ra L
. - L] " " L
Tok X ¥ £ Ll X ¥ 2
| | | i ;
o5l S ST ! H TR FAN ! R

IE o} = 4—* i g e b=t f -r*--i-u..i.- R B UL S ._‘_...-é---p-i-

0 - B T T ; RIS

Uncertainty of Axial Isofropy Assessmant: £ 0.5% (k=2)

Carlificato Mo ETI-1T82_Apri1 Page Bal 11
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ETHWVG- BN: 1782

Dynamic Range f(SARzaq)
(TEM cell , f = 800 MHz)

2 T
| i
g e FRETIIE L
i O aofo| e s e L
AR il |
F i B P
s II ! .'. | : i il
101 1o e e 101 ¢
SAR
L]
xnm'f!p'fjnshi lnn!ur-l'ju-.llll vm#“
L*] =) N
¥ het comperaated 2 compentated 2 not compensaied

Uncertainty of Linearily Assessment: £ 0,6% [k=2)

F690501/RF-SAR001958-A1
2011-12-06
47/62

Aprll 14, 2011
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ETIDVE- SN: 1782 April 14, 2011

Conversion Factor Assessment

I = 1750 MHz, WGLS R22 (H_condF) 1= 835 MHE WGLSE R (H_comF)

S g
ey el
2l (5] L Y] L
Eavia manad T

Deviation from Isotropy in Liquid
Error (§, §), 1 =900 MHz

-ia 04 -08 04 02 0O 02 04 OB 0B 10
Uncertainty of Spherical lsotropy Assessment: £ 2,6% (k=2)

Caoriificais No: ET3-1TE2_Aprit Page 10 of 11
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782

Other Probe Parametors

Sansor Arrangeme Triangular
Connacior Anglo {7) et apphicabile
Mechanical Surface Datection Moda aniabled
Oplical Surtace Deloction Mode dismbilod
Probe Overall Longth 337 mm
Probe Body Dinmaoler 10 mm
Tip Length 10 mm
.'IHPMBT 6.8 mm
Probe Tip to Sensor X Calibration Point 27 mm
Probe Tip lo Sensor Y Caltwation Poind Z7mm
Probn Tip 10 Sansor Z Callbration Paint 27 mm
Recommanded Measurement Distance from Surface & mm

Certificato Mo: ETI-1782_Apri1 Pago 11 al 11
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-DAE Calibration Certificate (DAE3)

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zrughaussirasse 41, 8004 Zurich, Switzorland

5 Schwelzerischer Kalibriprdienst

c Service suisse d'dtalonnnge
Servizio avizzero di taraturs

s Bwiss Colibration Service

Accrediled by the Swiss Accredilation Servico (SAS) Accraditation Mo,: SCS 108
The Swiss Accredilation Service is one of the signptores to the EA
Multiisteral Agresment for the recognition of calibration certificaies

cient  SGS (Dymstec) Cortiticate No: DAES-567 Jani1
CALIBRATION CERTIFICATE

Oibfact DAE3 - SD 000 DO3 AA - SN: 567

Calibration procedurs{) mlmllw:h. 'ﬂmad A
Calls i e hrmmmuhwmmﬂ

Calibration data Jdanuary 27, 2011

This caléwation cerificate documarnts he mconbillly b nationsl standarts, which reallss tho physical units of moasiroments (S1)
memammmmwmmumwmmmmm i et ol M conilicabe

Al calibeationg hive beon conducted in i closed kabostary tncily; armirorETEnt lempemaiurg (22« J°C and humidty < 70%.

Caliyration Equipment used (MATE criscal lor calibension)

Prirnary Standanis e Cail Darle {Coriificars Mo Schodulod Calibmtion
Kailrday Mustmador Type 2001 S a1 02T 28-Bep-10 (Mo 10378) Sep-11

Socondary Standangs Joe Chack Bals [in hoiso) Schadued Check
Calibentor Box v1,1 BE LIMS 005 AB 1004 07-Jun-10 [in house check) Ini s ehock: Jun-11

Mama Fiinctan Sigratune =
Calibented by Andiran Gani Technician . ¢

Apgraved by Fin Bomholt RAD Diroctor '“U_.#ﬂ ﬂ LA i

lssgod; Jamsary 27, 2011

This caliration corificats shadl not be repoduced axcepd in lull withbout wetion approval of tha ¥

Carlificate No: DAES-S67 _fan11 Page 1 ol 5
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasss 43, 8004 Zurich, Switzeriand

5 Schweizerischer Kalibriesdionst

c Safvion sulsse d'#nlonnnge
Sarvizie svizzora di laratura

S swiss Callbration Servica

Acorediind by e Swiss Accrodintion Soevics [SAS) Accreditation Ne.: SCS 108
Thie Swiss Accreditaiion Service is one of the signntories to the EA
Multiisteral Agresment for the recognition of calibration certilicates

Glossary

DAE data acquisition electronics

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

Methods Applied and Interpretation of Parameters
* DC Voltage Measurement: Calibration Faclor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds lo the full scale range of the volimeter in the respective rangs.

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

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

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

*  Common mode sensilivity: Influence of a posilive or negalive common mode vollage on
the differantial measuremant,

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

¢ AD Converler Values with inpuls shorted: Values on the internal AD converter
corresponding to zero input voltage

= Input Offset Measurement: Output voltage and statistical resulls over a large number af
zaro vollage measurements.

= Input Offset Current: Typical value for information; Maximum channal input offset
current, nol considering the input resistance.

= Inpul resislance: Typical value for information: DAE inpul resistance at the connecior,
during intemal aulo-zeroing and during measurement,

= Low Baltery Alarm Voltage: Typical value lor information. Below this voltage, a battery
alarm signal Is generated.

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

Cevilicate Mo: DAED-567_Jan11 Page 2o 5
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DC Voltage Measurement
AD - Converter Resolution nominal
High Range: ILEB = BApY, fulf range = -100...+300 my
Lowr Range: ILSB = giny, full range = 1. +3my
DASY measurament pammebers: Auto Zero Time: 3 sec; Measuring fime: 3 sec
Calibration Factors x ¥ z
High Range 404,644 + 0.1% (k=2) | 404,400 + 0.1% (k=2) | 404,475+ 0.1% {k=2)
Low Range 294940 + 0.7% (k=2) | 396974 £ 0,7% (k=2) | 3.94828 + 0. 7% (k=2)
Connector Angle
Connector Angle 1o be used in DASY system 5E5*x1*

Cerificate No: DAES-55T_Jant1 Page 3ol 5
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1. DC Voltage Linearity
High Range Reading (uv) Ditference (V) Errar (%)
Channel X + Input 200011.1 0.86 0.00
Channal X + Input 20005.53 5.63 0,03
Channal X = Input =15804.55 B.05 -0.03
Channel ¥ + Input 200012.0 3.19 0.00
Channel ¥ + Input 19098.16 -0.94 0,00
Channel ¥ = Input -169%0.31 0.89 -0.00
Channel Z + Input 200007 .6 0.57 =0.00
Channel Z + Input 2000062 1.02 001
Channel - Input -18997.10 .20 .02
Low Range Reading (V) Ditference (uv) Error (%)
Channal X + Input 19996 -0.43 002
Channel X + Input 200.86 0,86 0,43
Channel X - Input -198,83 1.07 0,54
Channel ¥ + Input 2000.2 0.40 0.02
Channel ¥ + Inpun 200.07 0.07 0.03
Channol ¥ - Input -199.81 (X ] -0.05
Channel 2 + Input 19908 0,29 -0.01
Channel Z + Input 199.45 -0.75 0,38
Channel Z = Input -200.35 025 o2
2. Common mode sensitivity
DASY measurament paramelars: Aulo Zero Time: 3 sec; Measuring lime: 3 sac
Commen mode High Range Low Range
Input Vaoltage (mv) Average Reading (uV) Average Reading (pV)
Channal X 200 383 1.88
- 200 020 2,32
Channel ¥ 200 0.68 -0.01
- 200 -1.13 -1.18
Channel Z 200 4,58 4,66
- 200 -B.15 -6.31
3. Channel separation
DASY measuramont parameters: Aulo Zero Time: 3 sec Moasuring tima: 3 sec
Input Voltage (mV) | Channel X (u¥) | Channel ¥ (uV) | Channel Z {uv)
Channel X 200 213 -0.21
Channel ¥ 200 3.0 324
Channal 2 200 1.69 -1,11

F690501/RF-SAR001958-A1

2011-12-06
53/62
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4. AD-Converter Values with inputs shorted
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DASY measurement paramistens: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (L5B) Low Range (LSB)
Channel X 18333 16454
Channel ¥ 16168 168436
Channel Z 158861 168115

5. Input Offset Measurement
DASY measurement parameaters: Auto Zero Tima: 3 sec; Measuring time: 3 sac

Inpart 102
Average (V) | min, Offset (V) | max. Ofiset(uv) | S'% i:‘ﬂm
Channal X 0,23 -1.40 0.68 0.42
Channel ¥ 084 2,05 0.48 0.4
Channel Z 0,76 62 0.54 0,38
6. Input Offset Current
MNominal Input circultry oMset eurment on all channels: <2514
7. Input Resistance (Typical values for infosmation)
Zeroing (kOhm) Measuring (MOhm)
Channal X 200 200
Channal ¥ 200 200
Channel 200 200

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

Typlcal values Alarm Level (VDC)
Supply [+ Vec) +7.9
Supply [- Vec) 7.6

9. Power Consumption (Tygical values for infamation)
Typical values Switched off (mA} | Stand by (mA) | Transmitting (ma)
Supply (+ Vee) +0.01 ] 14
Supply (- Vee) -0.01 -8 )

Cartilicate No: DAE3I-567_Jani1
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Glossary:

TSL tissue simulating liquid

ConvF sensilivity in TSL/NORM =.y,2
/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

IEEE Std 1528-2003, "|EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate [SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

IEC 62209-1, “Procedurs 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

Fedearal Communications Commission Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Flelds; 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:

L]

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

Antenna Parameters with T5L: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the ams 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 Retum Loss ensures low
reflected power. Mo uncertainty required.

Elactrical Delay: One-way delay between the SMA connector and the antenna feed point.
Na uncerainty required.

SAR measured: SAR measured al the staled antenna input power,

SAR normalized: SAR as measured, normalized lo 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 resull.
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Measurement Conditions
DASY systom configuration, as lar as not given on page 1.
DASY Verslon DASYS VE2B.2
Extrapolation Advanced Exirapolation
Phantom Flat Phaniom V4.4 Shell thickness: 6 = 0.2 mm
Distance Dipole Center - TSL 15 mim wilh Spacer
Zoom Scan Resclution dx, dy, d2 =5 mm
Frequency 450 MHz + 1 MHz
Head TSL parameters
Tha tollowing paramaters and cakculations waera applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 22.0°C 435 0.87 mha/m
Measured Head TSL paramelers (Fo0£02)"C d45+6% 0.86 mha'm £ 6 %
Head TSL temperature change during test <05°C e e
SAR result with Head TSL
SAR averaged over 1 cm” {1 g) of Head TSL Condition
SAR measured 398 mW Input power 1.95mW fg
SAR for noménal Head TSL parameters normalized to 1W 4.97T mW /g £ 18.1 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 39E mW inpul power 1.30mW /g
SAR for noménal Head TSL paramaters nommalized to 1W 3.30 mW /g = 17.6 % (k=2)
Body TSL parameters
The following paramaters and cakculations were applied.
Temperature Parmittivity Conductivity
Nominal Body TSL paramaoters 220°C 6.7 0.94 mho/m
Measured Body TSL parameters (220+£02)°C 555+6% 0.94 mho'm + 6 %
Body TSL temperature change during test <05°C -
SAR result with Body TSL
SAR averaged over 1. em” (1 g) of Body TSL Condition
SAR measured F98 mW Input power 180 mwW /g
SAR for nominal Body TSL parameters novmalized to 1W 4.73mW /g = 18.1 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measured 358 mW inpul power 1.26mW /g
SAR for nominal Body TSL parameters noimalized to 1W 316 mW I g £ 17.6 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, transfarmed 1o feed point 5380-981)0
Retum Loss - 20.4 dB
Antenna Parameters with Body TSL
Impedance, transtormed 1o feed poind 51.40-101 0
Aeturn Loss ~20.0 dB
General Antenna Parameters and Design
Elactrical Dalay {ans direction) | 1,356 ns

Aftar long term use with 100W radiated power, enly a slight warming of the dipole near the leedpoinl can bo moasured.

The dipole is made of standard semirigid coaxial cable. Tha centar conductor of the feeding lne is direclly connacted to the
socond arm of the dipole. The antenna is therelore shorl-circuited for DC-signats.

No excessive lorce must be applied to the dipole arms, because they might bend or the scldared conneclions near the
feadpaoint may be damaged.

Additional EUT Data

Manulactured by SPEAG
Manufactured on May 30, 2003
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DASYS Validation Report for Head TSL
Date: 22.08.2011
Test Laboratory; SPEAG

DUT: Dipole 450 MHz; Type: D450V2; Serial: D450V - SN: 1015

Communication System: CW,; Frequency: 450 MHz

Medium parameters used: =450 MHz; o = 0,94 mha/m; g = 55.5; p= 1000 kgfm"
Phontom section: Flat Section

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

DASY 52 Configuration:
«  Probe: ETIDV6 - SN1507; ConvF(7.05, 7.05. 7.05); Calibrated: 29.04.201 1
»  Sensor-Surface: 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn634: Calibrated: 03.05.2011
«  Phantom: Flat Phantom 4.4 ; Type: Flat Phontom 4.4; Serial: 1002
+  DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/d=15mm, Pin=398mW/Zoom Secan (7x7x7/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 46,322 V/m; Power Drift = -0.0035 dB

Feak SAR (extrapolated) = 2,964 Wikg

SAR( gh = LY mWig; SAR(10 g) = 1.26 mW/g

Maximum value of SAR (measured) = 2,026 mWig

=5

0dB = 2.030mW/g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 22.08.2011

Test Laboratory: SPEAG

DLT: Dipole 450 MHz; Type: D450V 2; Serial: D450V2 - SN: 1015

Communication System: CW; Frequency: 450 MHz

Medium parameters used: £ = 450 MHz; o = 0,94 mhofm; g = 55.5; p = 1000 kg/m®
Phantom section: Flat Section

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

DASYS2 Configuration:
« Probe: ETIDVG - SN150T: ConvF(7.05, 7.05, 7.05); Calibrated: 29.04.201 1
»  Sensor-Surface: 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn654; Calibrated: 03.05.2011
+  Phantom: Flat Phantom 4.4 ; Type: Flat Phantom 4.4; Serdal; 1002
o« DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/d=15mm, Pin=398mW/Zoom Scan (7x7x7)/Cube
Measurement grid: de=5mm, dy=3mm, dz=5mm

Reference Value = 46,322 Vim; Power Drift = -0.0035 dB

Peak SAR (extrapolated) = 2.964 Wikg

SAR(L g) = LBY mWig; SAR(10 g) = 1.26 mW/g

Maximum value of SAR (measured) = 2,026 mWi/g

1508

0dB = 2.030mW/g
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Impedance Measurement Plot for Body TSL
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