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SAR TEST REPORT

Equipment Under Test . Wireless IP Terminal

Model No. . WIT-400HE

Applicant . Ericsson-LG Co., Ltd.

Address of Applicant : (Yeoksam-dong, GS Tower 7,8th Floor), 508, Nonhyeon-ro,
Gangnam-gu Seoul 135-985 Korea, Republic of

FCC ID . TUIWIT400HE

ICID : 6241A-WIT400HE

Device Category . Portable Device

Exposure Category . General Population/Uncontrolled Exposure

Date of Receipt : 2012-09-04

Date of Test(s) : 2012-09-27, 2012-12-03

Date of Issue : 2012-12-18

Max. SAR : 0.776 W/kg (WLAN 11b)

Standards:

FCC OET Bulletin 65 supplement C
RSS-102 (Issue 4)

IEEE 1528, 2003

ANSI/IEEE 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 Korea Co., Ltd. (Gunpo Laboratory) or
testing done by SGS Korea Co., Ltd. (Gunpo Laboratory) in connection with distribution or use of the
product described in this report must be approved by SGS Korea Co., Ltd. (Gunpo Laboratory) in
writing.

Tested by : Jongwon Ma W 2012-12-18

Approved by . Feel Jeong E 2012-12-18
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1. General Information

1.1 Testing Laboratory

SGS Korea Co., Ltd. (Gunpo Laboratory)
18-34, Sanbon-dong, Gunpo-si, Gyeonggi-do, 435-040, Korea

F690501/RF-SAR002020-A3
2012-12-18
31/60

Telephone : +82 +31 428 5700
FAX 1 +82 +31 427 2371
Homepage . All SGS services are rendered in accordance with the applicable SGS conditions

of service available on request and accessible at http://www.sgs.com/en/Terms-
and-Conditions.aspx

1.2 Details of Manufacturer

Manufacturer
Address

Contact Person
Phone No.
E-mail

1.3 Version of Report

: Ericsson-LG Co., Ltd..

. (Yeoksam-dong, GS Tower 7,8th Floor), 508, Nonhyeon-ro,
Gangnam-gu Seoul 135-985 Korea, Republic of

: Sangjin Kang
: 82-31-8054-6017
: Sangjin.kang@ericssonlg.com

\ersion Number Date Revision
00 2012-10-08 Initial issue
01 2012-11-05 Revision 01
02 2012-12-04 Revision 02
03 2012-12-18 Revision 03

1.4 Description of EUT(s)

EUT Type : Wireless IP Terminal
Model - WIT-400HE
Serial Number : 210THKY 126077
Mode of Operation : WLAN
Duty Cycle : 1(WLAN)
Body worn Accessory : None
Tx Frequency Range 12412 M ~ 2462 M (WLAN)

Conducted Max Power

:17.54 dB m(WLAN)

Battery Type

: 3.7V d.c. (Lithum-ion Battery)

SGS Korea Co., Ltd. (Gunpo Laboratory)
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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

The client provided a special driver and test program which can control the frequency and power of the WLAN
module. Measurements were performed at the lowest, middle and highest channels of the operating band. The EUT
was set to maximum power level during all tests and at the beginning of each test the battery was fully charged.

The DASY5 system measures power drift during SAR testing by comparing e-field in the same location at the
beginning and at the end of measurement. Based on the RF Power and antenna separation distance, stand-alone BT

SAR and simultaneous SAR evaluation are not required.

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, 2.0 mm for an EX3DV4 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 1 g and 10 g.

The probe is calibrated at the center of the dipole sensors that is located 1 mm to 2.0 mm away from the
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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 5 mm.

The maximum search is automatically performed after each area scan measurement. It is based on splines in
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 1 g and 10 g 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 30x30x30 mm contains about 30 g 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 1 g 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 5 professional system ). A Model EX3DV4
3862 E-field probe is used to determine the internal electric fields. The SAR can be obtained from the
equation SAR= o (|Ei|2)/ p where ¢ and p are the conductivity and mass density of the tissue-simulant. The
DASYS5 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.e., an isotropic E-field probe optimized and calibrated for usage in tissue simulating
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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.

-

-

Mazsuameni Sarnver DASYS

robot controler

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 7 or Windows XP.

* DASYS5 software.

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

» The SAM twin phantom enabling testing body usage.

* The device holder for flat phantom.

* 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

Isotropic E-field Probe EX3DV4

Construction

Frequency
Directivity

Dynamic Range

Dimensions

Application

Construction

NOTE:

Fig. EX3DV4 E-field Probe

Symmetrical design with triangular core.

Built-in shielding against static charges.

PEEK enclosure material (resistant to organic solvents, e.g., DGBE)

10 Mz to 6 Glz; Linearity: £0.2 dB (30 Mk to 6 (flz)

+ 0.3 dB in HSL (rotation around probe axis)

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

10pW/g to > 100 m W/g;

Linearity: £ 0.2 dB(noise: typically < 1 pw/g)

Overall length: 337 mm (Tip length: 20 mm)

Tip diameter: 2.5 mm (Body diameter: 12 mm)

Distance from probe tip to dipole centers: 1 mm

High precision dosimetric measurements in any exposure scenario (e.g.,very strong gradient fields).
Only probe which enables compliance testing for frequencies up to 6 Gllz with precision of better 30%
Symmetrical design with triangular core.

Built-in shielding against static charges.

PEEK enclosure material (resistant to organic solvents, e.g., DGBE)

1. The Probe parameters have been calibrated by the SPEAG. Please reference “APPENDIX D” for the Calibration

Certification Report.

SGS Korea Co., Lid. (Gunpo Laboratory) #1834, Sarﬁbonfdong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t+82 31 428 5700 f+82 31 427 2370 www.kr.sgs.com/ee
|

Member of SGS Group(Sociéte Genérale de Sunvellance)



Report File No.:  F690501/RF-SAR002020-A3
Date of Issue : 2012-12-18
Page : 8/60

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 mm +0.1 mm SAM Phantom

Filling Volume:  Approx. 25 liters

DEVICE HOLDER

Construction In  combination with the Twin SAM
PhantomV4.0/\VV4.0C 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 Hoer

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. These tests were done at 2450 M.
The tests for EUT were conducted within 24 hours after each validation. The obtained results from the
system accuracy verification are displayed in the table 1. During the tests, 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 results are within acceptable tolerance of the reference values.
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Fig b. The microwave circuit arrangement used for SAR system verification

A. Agilent Model E4421B Signal Generator

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

Photo of the dipole Antenna

System Validation Results

. Target SAR 1 g from Measured Measured - Liquid

Va“g?:mn Tissue Calibration Certificate SAR1g SAR1g De\(/;)l ;'On Date Temp.
(1W) (0.1W) aw) (°C)

D2450V2 | 2450 MHz

S/N: 734 Head 52.8 W/kg 5.56 W/kg 55.6 W/kg 5.30 2012-09-27 22.2

D2450V2 | 2450 MHz

S/N: 734 Body 50.2 W/kg 5.16 Wikg 51.6 W/kg 2.79 2012-12-03 22.2

SGS Korea Co., Ltd. (Gunpo Laboratory)

Table 1. Results system validation
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1.11 Tissue Simulant Fluid for the Frequency Band

The dielectric properties for this simulant fluid were measured by using the Agilent Model 85070D
Dielectric Probe (rates frequence band 200 Mk to 20 GHz) in conjunction with Agilent E5070B Network
Analyzer(300 kiz - 3 Gz ) by using a procedure detailed in Section V.

Tissue o Dielectric Parameters
f (Miz) Limits / Measured o . Simulated Tissue
type Permittivity Conductivity o
Temp(C)
Measured, 2012-09-27 39.60 1.85 22.2
2450 Recommended Limits 39.20 1.80 21.0~23.0
Deviation(%) 1.02 2.78 -
Measured, 2012-09-27 39.80 1.81 22.2
2412 Recommended Limits 39.20 1.80 21.0~23.0
Head Deviation(%) 1.53 0.56 -
Measured, 2012-09-27 39.68 1.84 22.2
2437 Recommended Limits 39.20 1.80 21.0~23.0
Deviation(%) 1.22 2.22 -
Measured, 2012-09-27 39.60 1.87 22.2
2442 Recommended Limits 39.20 1.80 21.0~23.0
Deviation(%) 1.02 3.89 -
Measured, 2012-12-03 50.76 2.00 22.3
2450 Recommended Limits 52.70 1.95 21.0~23.0
Deviation(%) -3.82 2.56 -
Measured, 2012-12-03 50.87 1.95 22.3
2412 Recommended Limits 52.70 1.95 21.0~23.0
Body Deviation(%) -3.47 0.00 -
Measured, 2012-12-03 50.78 1.98 22.3
2437 Recommended Limits 52.70 1.95 21.0~23.0
Deviation(%) -3.64 1.54 -
Measured, 2012-12-03 50.79 1.99 22.3
2442 Recommended Limits 52.70 1.95 21.0~23.0
Deviation(%) -3.62 2.05 -
SGS Korea Co., Lid. (Gunpo Laboratory) #18—34, Sa@bon dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t+82 31 428 5700 f+82 31 427 2370 wwww.kr.sgs.com/ee
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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 (M)

(% by weight) 450 835 915 1900 2450
Tissue Type Head | Body | Head | Body | Head | Body | Head | Body | Head | Body
Water 38.56 | 51.16 | 4145 | 52.4 | 41.05 | 56.0 54.9 40.4 62.7 | 73.2
Salt (NaCl) 3.95 1.49 1.45 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 0.98 0.52 1.0 1.0 1.0 1.21 0.0 1.0 0.0 0.0
Bactericide 0.19 0.05 0.1 0.1 0.1 0.27 0.0 0.1 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.8 0.0
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 44.92 0.0 0.0 26.7
Dielectric Constant | 43.42 | 58.0 | 42.54 | 56.1 42.0 56.8 39.9 54.0 39.8 52.5
Conductivity (S/m) | 0.85 | 0.83 | 091 | 095 | 1.0 | 1.07 | 1.42 | 145 | 1.88 | 1.78

Salt: 99 "% Pure Sodium Chloride Sugar: 98 "% Pure Sucrose

Water: De-ionized, 16 MQ" resistivity 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

1.12 Test Standards and Limits

According to FCC 47CFR 82.1093(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 kilz to 300 Glz,” 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
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paragraphs (d)(1) and (d)(2) of this section and shall apply for portable devices transmitting in the
frequency range from 100 kiz to 6 GHz. Portable devices that transmit at frequencies above 6 (fz 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 (lHz
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)

H E Uncontrolled Environment Controlled Environment

uman EXposure General Population Occupational
Partial Peak SAR
(Partial) 1.60 m W/g 8.00 m W/g
Partial Average SAR
(Whole Body) 0.08 mW/g 0.40 mW/g
Partial Peak SAR
(Hands/Feet/Ankle/Wrist) 4.00 m Wig 20.00 m Wig

Table .2 RF exposure limits
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2. Instruments List
. Serial Due date of
Maunfacturer Device Type Number Calibration
Stéaubli Robot RX90BL F12/5LP8A1/01 N/A
Schmid& . . .
Partner Dosimetric E-Field ES3DV3 3862 July 19, 2013
. . Probe
Engineering AG
Schmid&Partner 2450 Mz System
Engineering AG Validation Dipole D2450V2 734 January 20, 2014
Schmid& Data acquisition
Partner guis DAE3 1340 July 10, 2013
. . Electronics
Engineering AG
Schmid&
Partner Software DASY5: V52.8.1 - N/A
Engineering AG
Schmid&
Partner Phantom SAM Phantom V4.0 TP-1720 N/A
S TP-1721
Engineering AG
Agilent Network Analyzer E5070B MY42100282 January 03, 2013
Agilent Dielectric Probe Kit 85070D 2184 N/A
Agilent Power Meter E4419B GB43311125 July 01, 2013
. MY41495314 September 18, 2013
Agilent Power Sensor E9300H MY 41495307 September 18, 2013
Agilent Signal Generator E4421B MY43350132 July 03, 2013
E““SF;‘;‘{Z%SRF Power Amplifier | 2001-BBS3Q7ECK | 1032 D/C 0336 March 31, 2013
Agilent Dual Directional 778D 50454 April 03, 2013
Coupler
. . LA-15N
Microlab LP Filter LA-30N N/A September 14, 2013
Spectrum
R&S Analyzer FSV30 100768 March 29, 2013
Agilent Attenuator 8491B 50566 September 14. 2013
R&S Mobile Test Unit CMU 200 107279 January 03, 2013
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3.Summary of Results

3.1 FCC Power Measurement Procedures

Power measurements were performed using a base station simulator under digital average power.

The handset was placed into a simulated call using a base station simulator in shielded chamber. SAR measurements

were taken with a fully charged battery. In order to verify that the device was tested and maintained at full power, this

was configured with the base station simulator. The SAR measurement Software calculates a reference point at the

start and end of the test to check for power drifts. If conducted power deviations of more than 5 % occurred, the tests

were repeated.

3.2 RF Conducted Power

WLAN
802.11b Mode Rated Measured Power

Frequency (M) Channel No. (Mbps) (dB m)
1 16.96

2 16.46

2412 ! 55 16.33

11 16.49

1 17.54

2 17.39

2431 6 55 17.32

11 17.20

1 17.43

2 17.41

2462 1 55 17.39

11 17.36
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802.11g Mode Rated Measured Power

Frequency (M) Channel No. (Mbps) (dB m)
6 15.59

9 15.56

12 15.37

18 15.37

2412 ! 24 15.29
36 15.21

48 12.11

54 12.23

6 17.00

9 16.58

12 16.42

18 16.96

2431 6 24 16.90
36 16.96

48 13.84

54 13.98

6 16.66

9 16.61

12 16.61

18 16.43

2462 1 24 16.43
36 16.52

48 13.40

54 13.44
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3.3 SAR Test Configuration
IEEE 802.11 Transmitters
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802.11 a/b/g and 4.9 iz operating modes are tested independently according to the service requirements in each

frequency band. 802.11 b/g modes are tested on channel 1, 6, and 11. 802.11a is tested for UNII operations on
channels 36 and 48 in the 5.15 ~ 5.25 (z band, channels 52 and 64 in the 5.25 ~ 5.35 Gz band, channels 104, 116,
124 and 136 in the 5.470 ~ 5.725 (lz band, and channels 149 and 161 in the 5.8 (lz band. When 5.8 (lz §15.247 is also

available, channels 149, 157 and 165 should be tested instead of the UNII channels. 802.11g mode was evaluated only

if the output power was 0.25 dB higher than the 802.11b mode.

od cits | Ctanm Tarho - ?seit'za:;t Test Channds”
ode z il
hannel 802.1%3 802.11g UNII
2412 17 v
802.11 big 2437 6 f + v
2462 T + v
s 18 36 4
520 40 -
= r 42 (5.21 GHz) | =
5.24 48 4
T = 50 (5.25 GHz) | 3
528 56 -
=T 0 58 (5.29 GHz) =
532 64 ~
5500 100 -
u 5520 104 +
5.540 103 -
5560 112 -
802.11a 5.580 116
5.600 120 Unknowr -
5620 124 - i
5.640 123 -
5 660 132 -
5.680 136
5700 140 = -
5745 149 4
I "=6s | 153 | 152 (576 GHz) - -
§15.247 | 5180 157 i -
5.805 161 160 (5.50 GHz) - i
§15.247 | 5825 165 ~

+ = “defalt test channels”
® = pozzible 20211 a chatinels with matimwn average outpng = the “defadt test chantels™

W = possible 202 11g channels with m avimum average output ¥4 dB = the “default test channel 8°

* = when outpat power 12 reduced for charmel 1 andfor 11 to meet restricted band recpurem ents the
highest outport charmels clogest to each of these chatmels should be tested
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Ambient Temperature (°C) 22.0
Liquid Temperature (°C) 21.7
WLAN Head SAR Date 2012-09-27
Traffic Channel
Head EUT Power | 1gsarR | 195K
Position Drift(dB W/k
Frequency Channel (dB) ( 9) (W/kg)
(Miz)
Left Cheek 2437 6 -0.06 0.648
Ear Tilt 2437 6 0.08 0.303
Cheek 2437 6 -0.17 0.776 16
Right Tilt 2437 6 0.12 0.323 '
Ear Cheek 2412 1 0.11 0.748
Cheek 2462 11 0.01 0.739
<Note>

~N o o B~ W N e

. The test data reported are the worst-case SAR value with the position set in a typical configuration.
. All modes of operation were investigated, and worst-case results are reported.

. Battery is fully charged for all readings and the standard batteries are the only options.

. Liquid tissue depth was at least 15 cm.

. The EUT is tested 2™ hot-spot peak, if it is less than 2 dB below the highest peak.

. WLAN could be used for data transmission during voice communication at the same time.

. Justification for reduced test configuration for WIFI channels per KDB Publication 248227 and April 2010

FCC/TCB Meeting Notes: Highest average RF output power channel for the lowest data rate were selected for SAR
evaluation. Other IEEE 802.11 modes (including 802.11n and higher data rates) were not investigated since the
average output powers were not greater than 0.25 dB than that of the corresponding channel in the lowest data rate
IEEE 802.11a modes

. WLAN transmission was verified using a spectrum analyzer
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Ambient Temperature (°C) 23.6
Liquid Temperature (°C) 22.3
WLAN Body SAR Date 2012-12-03
i Traffic Channel
Test | EuT | DiStance from - Rated Power | 1gsAr | [9SAR
it requency ;
Mode | Position () () Channel | (Mbps) | Drift (dB) (Wikg) (Wike)
m Front 0 2437 6 1 0.15 0.506 L6
Rear 0 2437 6 1 0.09 0.278 '
<Note>
1. The test data reported are the worst-case SAR value with the position set in a typical configuration.

2.
3.

~N o o b~

All modes of operation were investigated, and worst-case results are reported.

Battery is fully charged for all readings and the standard batteries are the only options.

. Liquid tissue depth was at least 15 cm.

. The EUT is tested 2™ hot-spot peak, if it is less than 2 dB below the highest peak.

. WLAN could be used for data transmission during voice communication at the same time.

. Justification for reduced test configuration for WIFI channels per KDB Publication 248227 and April 2010
FCC/TCB Meeting Notes: Highest average RF output power channel for the lowest data rate were selected for SAR
evaluation. Other IEEE 802.11 modes (including 802.11n and higher data rates) were not investigated since the
average output powers were not greater than 0.25 dB than that of the corresponding channel in the lowest data rate
IEEE 802.11a modes

. Justification for reduced test configuration : Per FCC/OET Bulletin 65 Supplement C [July 2001], if the SAR

measured at the middle channel for each test configuration is at least 3.0 dB lower than the SAR limit, testing at

the high and low channel is optional for such test configurations.

. WLAN transmission was verified using a spectrum analyzer
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Appendix
List
Appendix A DASY5 Report -2450 Mz Validation Test
(Plots of the SAR Measurements) -WLAN Test
Appendix B Uncertainty Analysis
Appendix C Calibration Certificate - PROBE
- DAE
- DIPOLE
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Appendix A
Test Plot — DASY5 Report
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2450 MHz Validation Test_Head

Date: 2] 20027

Test Labomatory - 5005 Boores (0o | ahoraiony i
File Wame: 24500 Hz Validation das3:o

[t Powwer ;100 W
Ambignt Temp : 23,6 T Tizswe Temp : 23,2 T
DUT: Dipole 2450 MHz DEI420%D, Type: 2430V E; Serial: 734

Commmumacation System: OW, Frequeney s 2450 hHz Doty Ceele: 101
Medium parumeters used: {= 2450 MHz, ¢ = 1.832 mhoim; £ = 33.632; p = 1000 hg,l‘m':'
Phantom section: Flal Secticn

DARYS2 Configuration:

= Probe: EX 30V - SH3R62, ComeE{ 700, 705, 709y, Calibrated: 1907 2012;
- Sensor-Surface; 2mm ( Mechanieal Surface Debection)

- Electromics: DAES Snl 340, Calibrated: 1007 20102

- Phantom; 8AM with CRP w30 Type: QDOGGP0CTY, Serial: TH 1721

- IDASY ST 52 R 290 SEMUCAD X 14.6.6(6824)

245006 Hx Validation 24508 He Validation/Area Scan (61x61x1): Interpalated grid:
dy=1 500 min, dy=1 300 mm

Mlzccimuin value of SAR (interpolated) = 8.55 Wik

24500 He Validation 24508 Hz Validation/Zoom Scan (53557 Cube 0: Measurement
grid: de=8mm, dv=Rmm, de=5num

Reference Voloe = 67,497 Wim;, Power Dinfi = 0.06 4B

Peak 5AR (extrapolated) = 11 980 mW/e

SAR(] g1 =556 mWig; SAR(10g) = L33 mW/g

Mecamum value of SAR (measured) = 8,55 Wikg

-4,99
R R

14,98
9.4

-24.98

0 dB =855 Wike = 15.6: dB Wikg
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Z Scan
1g/10g Averaged SAR
— [

. SAR;Zoom Scan:Value Along Z. X=2, Y=2 Markers

-\

. \\

. y

5 \
=
= 4 \

3

\
2 \\
1 [,
\‘_"-"—'—._-"""--_._,__‘__‘_
0 [ _—
0.005 0.010 0.5 0.020 0.025 0.030
m
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Diate: 200 2=12-03

Test Laboratory @ SGS Korea {Gunpoe Laboratory)
File Mame: 245003 Hx Validation.das3:0

Input Power - 100 mW
Ambient Temp : 236 C Tissue Temp - 223 T
DUT: Dipole 2450 MHz D2450V2; Type: D2450V2; Serial: 734

Communication Svsiem: CW, Frequency: 2430 MHz Duty Cyele: 1:1
Medium parameters used: T= 2430 MHz a = 2001 mho/m; = 30757, p= 1000 ke’
Phantom section: Flal Section

DASY A2 Configuration:

- Probe: EX3DWE - 3N3BGD; ConvF(7.32, 732, 7.32); Calibrated: 1907 2012;
= Renmor-Sureee: 2mm (Mechanical Surlface Detection)

- Elecironics: DAEL Sal 3407 Calibrated ; 100720012

- Phantom: 2AM with CRP v5.0; Type: QDOGDPAOCT; Senal; TP 1721

= DASY Y 82 B 3G6MSEMCAD X 14 6.6{6824)

Z450MHz Validation/2450MHz Validation/Area Scan (61x61x1): Tnierpolaied grid:
dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 7.77 Wikg

2450MHz Validation/2450MHz Validation/Foom Sean (53x5x7)Cube 0: Measuremeni
grid: dx=Rmm, dy=8mm, dz=3mm

Feference Value = 62.317 Vim: Power Drifl = -] dB

Peak SAR (exirapolaied) = 100829 miw/g

SAR(] g) = 516 mW/g SAR(10 ) = 2.35 mWig

Maximuom value of SAR (measured) = 794 Wikg

14,35

1913

-23.91

0dB = 7.94 Wikg = 18.00 dB Wikg
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Z Scan
1g/10g Averaged SAR
— (|
SAR;Zoom Scan:Value Along Z, X=2, Y=2 Markers

8
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|
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WLAN Head SAR Test

Date: 2] 20027

Test Labomatory @ 5005 Boores (0o | abhoraiony i
Fibe Wame: 2. 45CGHz WELAN Lefl Touch das3:0

Ambient Temp - 23,6 C Tissue Temp : 22.2°C
DUT: WIT-400HE: Type: Wircless [P Terminal; Serial: Z1I0THKY 126077

Communication System; WLAN 2 436HE, Frequency: 2437 Mz Duty Cycle: 121
Medium parameters used: = 2437 MHz, o = 1.835 mhofm; & = 39.67%, p= 1000 kg'm?

Fhamiom section: Lell Secton

DASRY 52 Configuration:

- Probe; EX 304 - SN3RGT, ConwF{ 700, 705, 709, Calibrated: 19072012,
- Sensor-Surfasce; Imm ( Mechameal Surbace Diebectoon |

= Blectrmmes: DAES Snl 340, Cabbrated: 10,07.20012

- Phantemn: AR with CRP vA 0, Type: QOOOGPIGETY, Senal: TF1721

= LXARYS2 52 B 20905 SEMOUALY X 14.6.0(6824)

Head Left Toach Position -Mid/Area Scan (61x121x1): Interpodated grid: dae=1. 300 mm,
dy=1.500 mim
Maamum valoe of SAR (nlerpolated) = 0933 Wk

Head/Left Tonch Position -Mid/Zoom Scan (33537 nbe 0 Measuremen: grid: dx=8mm,
dy=Bmm, de=5mm

Beterence Volue = 12,444 Wim;, Power Dinth = 0006 dB

Peak SAR (extrapolated) = 1. 281 mWig

SAR(T )= (648 mWia: SAR0 )= 0310 mWig

Mlasimum value of SAR (measured) = 0,913 Wikg

-10.00
20,00
-30.00
-4,

50,00

0dBE =913 Wik =-0.7% 4B Wikg
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Date: 30120537

Test Laboratory © 5008 Roores (Ciumpa | ahoratony i
Fibe Mame: 245G Hz WIELAN Lef Tilidas3:0

Ambient Temp : 23.6 °C Tissue Temp : 22.2 °C
DUT: WIT-400HE: Type: Wircless [P Terminal; Serial: Z1I0THKY 126077

Communication System; WLAN 2 43GHZ, Frequency: 2437 Mz, Dury Cyele: 121
hedivm parameters used: = 2437 MHz o = 1.835 mhaim; &= 39.67% p= 100 kpm?

Fhantom section: Lell Section

DARY 52 Configuration:

- Probe: EX30%4 - BN3862; Cory B 7.0, TG, T.09%, Calibrated: 1907 20012
- Sepsor-Surfece; 2mm (Mechomneal Surtoce Detecton |

= Blectromines: DAED Sl 340, Cahbrated: 10,07 20012

- Phantenn: SAR with CRP w50, Tyvpe: QDOOCGPAGETY, Seral: TF1721

= | XARY A2 52 B 290WSEMUALY X 14.60(6824)

Head/ Left Tilt Position -MidfArea Scan (01512101} Interpoldated god: de=1. 5060 mm,
dy=1.500 mm
Mlaaumum valoe of SAR (nterpolated) = 0,447 Wikg

Hewd/Left Tilt Position -MidfZoom Scan (3x53x7Cube 0 Measirement grid: ds=8mm,
dy=Bmm, de=Smm

Beterenee Valoe = 11,706 Vim:, Power Dinft = 008 di

Peak SAR (exirapolated ) = (0595 mWig

SAR(] ) = (L303 mW g SAR( ) = 145 mWig

Mlaimaum value of SAR (measured) = 0,447 Wikg

-10.00
20,00
-30.00

-40.00

-50.00

0 di = 0447 Wik = -6.90 dB Wike
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Date: 30120537

Test Laboratory - S008 Roores (Ciumpa | ahoratony i
File Mame: 2 450G Hz WL AN Eight Touch das3:o

Ambient Temp : 23.6 °C Tissue Temp : 22.2 °C

DUT: WIT-400HE: Type: Wircless [P Terminal; Serial: Z1I0THKY 126077

Communication System; WLAN 2 43GHZ, Frequency: 2437 Mz, Dury Cyele: 121
hedivm parameters used: = 2437 MHz o = 1.835 mhaim; &= 39.67% p= 100 kpm?

Fhiantom section: Bight Section

DARY 52 Configuration:

- Probe: EX30%4 - BN3862; Cory B 7.0, TG, T.09%, Calibrated: 1907 20012
- Sepsor-Surfece; 2mm (Mechomneal Surtoce Detecton |

= Blectromnes: DAES Sl 340, Cahbrated: 10,07 2002

- Phanten: SAR with CRP vA G, Tyvpe: QDOOCGPAGETY, Seral: TF1721

< | AARY A2 52 B 290WSEMUALY X 14.60(6824)

HeadRight Touch Position -MMid/Area Scan (61x120x1 ) Interpolated grid: de=1,500 mm,
dy=1.500 mm

Mlaamum valoe of SAR (nterpolated) = 09385 Wikg

Head Right Touch Position -Mid/Zoom Scan (5x55THCube 02 Mensurement grd
de=8mm, dy=8mm, de=5mm

Beterenee Valoe = 13,846 Vim;, Power Dintt = 0017 dBE

Peak SAR (exirapolated ) = 16559 mWig

SAR(] ) = (LT76 mW g SAR(I ) = 345 mWig

Mlaimaum value of SAR (measured) = 0,897 Wikg

dB
]

-10.00
20,00
-30.00

-40.00

-50.00

0 di = 0892 Wike =-0.90 dB Wike
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Z Scan
1g/10g Averaged SAR
| -
SAR:Zoom ScanValue Along Z, X=2, Y=2 Markers

0.9
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Date: 30120537

Test Laboratory © 5008 Roores (Ciumpa | ahoratony i
File Wame: 2 450G Hz WL AN Eight Taltdas3.0

Ambient Temp : 23.6 °C Tissue Temp : 22.2 °C
DUT: WIT-400HE: Type: Wircless [P Terminal; Serial: Z1I0THKY 126077

Communication System; WLAN 2 43GHZ, Frequency: 2437 Mz, Dury Cyele: 121
hedivm parameters used: = 2437 MHz o = 1.835 mhaim; &= 39.67% p= 100 kpm?

Fhiantom section: Bight Section

DARY 52 Configuration:

- Probe: EX30%4 - BN3862; Cory B 7.0, TG, T.09%, Calibrated: 1907 20012
- Sepsor-Surfece; 2mm (Mechomneal Surtoce Detecton |

= Blectromnes: DAES Sl 340, Cahbrated: 10,07 2002

- Phanten: SAR with CRP vA G, Tyvpe: QDOOCGPAGETY, Seral: TF1721

< | AARY A2 52 B 290WSEMUALY X 146 0(6824)

Head Right Tilt Position -Mid/Area Scan (0112131} Interpoloied gnd: de=1,500 mm,
dy=1.500 mm

Mlzamum valoe of SAR (nterpolated) = 0,563 Wik

Hemd/Right Tilt Position -Mid/Zooor Scam (535571 o be 02 Measurement god: ds=8mm,
dy=Bmm, de=Smm

Beterenee Valoe = 10UET Vim:, Power Dinft = 0,12 dB

Peak SAR (extrapolated ) = (0652 mWig

SAR(] ) = (L323 mW g SAR( ) = 151 mWig

Mlaimaum value of SAR (measured) = 0,361 Wikg

dB
]

-10.00
20,00
-30.00

-40.00

-50.00

0 di = 0361 Wike =-8.85 dB Wike
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Date: 30120537

Test Laboratory - S008 Roores (Ciumpa | ahoratony i
File Wame: 2 450G Hz WLAN Bight Touch Laow das3:0

Ambient Temp : 23.6 °C Tissue Temp : 22.2 °C
DUT: WIT-400HE: Type: Wircless [P Terminal; Serial: Z1I0THKY 126077

Communication System; WLAN 2 43GHZ, Frequency; 2412 Mz, Dury Cyele: 101
hedivm parameders used: = 2412 MHz o = 1806 mhaim; &= 39.795; p= 1000 kpm?

Fhiantom section: Bight Section

DARYS2 Configuration:

- Probe: EX30%4 - BN3862; Cor B 7.0, 705, T.09%, Calibrated: 1907 20012
- Sepsor-Surfece; 2mm (Mechomneal Surtoce Detecton |

= Blectromines: DAED Sl 340, Cahbrated: 10,07 2002

- Phamten: SAR with CRP vA GO, Tyvpe: QDOOCGPAGCTY, Seral: TF1721

= |XARY A2 52 B 290SEMUALY X 146 0(6824)

Head Right Touch Position -Low/Area Scan (6121213 1): Interpelated grad; de=1 500 mn,
dy=1.500 mm

Mlacumum valoe of SAR (nterpolated) = 0,767 Wik

Head Right Touch Position -Low/Zoom Scan (Sx5xTHCabe 0: Messurement grid:
de=8mm, dy=8mm, de=5mm

Beterenee Valoe = 13.044 Vim: Power Dinft = 011 di

Peak SAR (exirapolated ) = 1.61% mWig

SAR(] ) = (L74E mW g SAR( ) = 333 mWig

Mlaimiwm value of SAR (measured) = 0871 Wikg

dB
]

-10.00
20,00
-30.00

-40.00

-50.00

0 diE = 0871 Wike=-1.20 4B Wike
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Date: 30120537

Test Laboratory - S008 Roores (Ciumpa | ahoratony i
File Wame: 2 450G Hz WLLAN Eight Touch Highdas3.0

Ambient Temp : 23.6 °C Tissue Temp : 22.2 °C
DUT: WIT-400HE: Type: Wircless [P Terminal; Serial: Z1I0THKY 126077

Communication System; WLAN 2 43GHZ, Frequency; 24462 Mz, Dury Cyele: 121
Medivm parameters used: [= 2462 MHz o = LG mhodn; & = 39.5%0; p= 100D kpm?

Fhiantom section: Bight Section

DARY 52 Configuration:

- Probe: EX30%4 - BN3862; Cory B 7.0, TG, T.09%, Calibrated: 1907 20012
- Sepsor-Surfece; 2mm (Mechomneal Surtoce Detecton |

= Blectromnes: DWAE4 Sl 340, Cahbrated: 10,07 20012

- Phamten: SAM with CRP w50, Tyvpe: QDOOCGPAGCTY, Seral: TF1721

= | AARY A2 52 B 290SEMUALY X 14.60(6824)

Head/Right Touch Position -High/Area Scan (61212021 ): Interpolated grid: dx=1,500 mm,
dy=1.500 mm
Mlzecumum valoe of SAR (nterpolated) = 103 Wikp

Hemd/Right Touch Position -High!/Zoeom Scan (Sx5x7 ) Cube 0 Measurement grd:
de=8mm, dy=8mm, de=5mm

Beterence Valoe = 12197 Vim;, Power Dintt = 0.0] dB

Peak SAR (exirapolated ) = 1.573 mWig

SAR(D ) = (L739 mW g SAR( ) = 333 mWig

Mlasimaum value of SAR imeasued)y = 1,15 Wika

-10.00
20,00
-30.00

-40.00

-50.00

0 diE =115 Wk = 1.2]1 dB Wikg
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WLAN Head SAR Test

Date: 2001 2=12-03

Test Labaratory © SG8 Korea (Gunpo Laboratory)
File Mame: 2 450GHz WLAN Front CH&.das3:0

Ambient Temp : 23,6 T Tissue Temp - 22,30
DUT: WIT-HMHE; Type: Wi-Fi_VOIPF Phone; Sevial: 2ZI0THEY 126077

Communication Svaiem: WLAN 2 43GHZ; Frequency: 2437 MHzDuty Cycle: 101
Medium parameters used: = 2437 MHe, g = L983 mho/m; g = 30.776; p= 1000 lc;_.:.-'nfi
Phatom section: Flal Section

DASY AT Configuration:

- Probe: EX3D0VE - SN2862; ComvF(7.32, 7.32, 7.32); Calibrated: 19,07 2012;
= Bensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAES Sal 340, Calibraed: 10072012

- Phantom: 2ARM with CRP v5.0; Type: QDOCOPAOCTY; Senal: TP1721

= DARYSY 518 296NSEMUAD X 14.6.6{0524)

Body2Z.45GHz WLAN_Froni_CHO/Area Scan (31x121x1): Interpolated grid: dx=1.300
mim, dy=1, 300 mm
Melmvimmnm valne of SAR (inlerpolated) = 00763 Wikg

Body/245GHz WLAN Front CHG/Zoom Scan (5xSx7WCube 02 Measurement grid;
dx=8mm, dy=8mm, de=5mm

Reference Walue = 8.916 Vim; Power Dnift = 0.15 dB

Peak SAR (extrapolated) = 0970 mW/g

SAR zh = 0506 mW/ies SAR(D g) = 0,247 mWig

Maximum value of SAR (measured) = (.6%7 Wike

di
]

=10.00
-20.00
=30, 00
=d0.00

-L0.00

0 dB = 97T Wike = -3.14 dB Wikg
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Z Scan
1g/10g Averaged SAR
 — [ ]
SARZoom ScanValue Along £, X=3,%¥=2 Markers
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Diate: 200 2=12-03

Test Laboratory @ 5G5S Korea {Gunpe Laboratory)
File Mame: 2 430H« WLAN BRear CHb.da53:0

Ambicmt Temp : 23.6 O Tissue Temp - 22,3 C
DUT: WIT-H00HE; Type: Wi-Fi_VOIF Phone; Serial: 210THEY 126077

Communication Sysiem: WLAN 2 43GHE, Frequency: 2437 MHz Dy Cyele: 171
Medinm parameters wsed: = 2437 MHz, o = L9383 mho/m; £ = 30,776, p= 1000 Iig.n'm-*
Phaiitom section: Flat Section

DASY 52 Configuration:

- Probe; EX3INVE - ANI862; ComvF(7.32, 7.32, 7.32); Calibrated: 19.07.2012;
- Semsor-Surfsce: 2mm (Mechanical Surface Delection)

- Electronics: TDAES Sal340; Calikrsted: 10072012

- Phamtom: SAM with CRP v5.0; Type: QDOCOPAOCT; Senal; TP 1721

= DASY S 52 B 3 9aSEMCAD X 14 6.6406824)

Body/2.45GHz WLAN_Rear CHO/Area Scan (81x121x1): Imerpalated grid: ds=1.3500
man, dv=1 300 mm
helpximum valne of AR (interpolzted) = 04534 Wikg

Body/2.45GHz WLAN_ Rear CHO/Zoom Scan (SxS5x7)Cube O Measuremen grid;
dx=8mm, dv=8mm, dz=3mm

Reference Value = 7.047 WVim:; Power Dinfi = 0.09 dB

Peak SAR (extrapolated) = (L5357 mW /g

SAR( g) = 0278 mW/ig: SAR(D )= L1133 mW/ig

Maximum value of SAR (measured) = 0,397 Wik

=10.00
-20.00
=10.00

=A0.00

-h0.00

OdB = 0397 Wikg = -8.02 dB Wikg
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Appendix B
Measurement uncertainty for 300 MHz to 3 GHz averaged over 1 gram
a
b c d ° g - K
f(d,k) cxg/e
Uncertainty Component Sﬁci;lo Tol (%) PEF)?S?.' Div. (%) 1%%;” (\/\fo)
P1528
Probe calibration E.21 6.3 N 1 1 6.30 ©
Axial isotropy E2.2 0.5 R 1.73 0.71 0.20 o
hemispherical isotropy E.2.2 2.6 R 1.73 0.71 1.06 ©
Boundary effect E23 0.8 R 1.73 1 0.46 o
Linearity E2.4 0.6 R 1.73 1 0.35 o
System detection limit E.2.5 0.25 R 1.73 1 0.14 ©
Readout electronics E2.6 0.3 N 1 1 0.30 o
Response time E.2.7 0 R 1.73 1 0.00 ©
Integration time E2.8 2.6 R 1.73 1 1.50 o
RF ambient Condition —Noise E.6.1 3 R 1.73 1 1.73 ©
RF ambient Condition - reflections E.6.1 3 R 1.73 1 1.73 ©
Probe positioning— mechanical tolerance E6.2 1.5 R 1.73 1 0.87 o
Probe positioning— with respect to phantom E.6.3 2.9 R 1.73 1 1.67 ©
Max. SAR evaluation E5.2 1 R 1.73 1 0.58 o
Test sample positioning E.4.2 4.75 N 1 1 4.75 9
Device holder uncertainty E.4.1 3.6 N 1 1 3.60 o
Output power variation —SAR drift measurement 6.62 5 R 1.73 1 2.89 o
Phantom uncertainty (shape and thickness tolerances) E.3.1 4 R 1.73 1 2.31 ©
Liquid conductivity — deviation from target values E.3.2 5 R 1.73 0.64 1.85 o
Liquid conductivity — measurement uncertainty E.3.2 1.58 N 1 0.64 1.01 5
Liquid permittivity — deviation from target values E.3.3 5 R 1.73 0.6 1.73 o
Liquid permittivity — measurement uncertainty E.3.3 1.54 N 1 0.6 0.92 5
Combined standard uncertainty RSS 10.53 216
<§§§,ag%eﬁpf§§§g?TNYTERVAU K=z 21.06
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Appendix C
Calibration Certificate
- PROBE
- DAE
- 2450 Miz DIPOLE
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- PROBE Calibration Certificate

Calibration Laboratory of s Schwnizerizchar Kalibrisrdienss

SBchmid & Partner Sarvice suisse d'alonnage
Engineering AG H@ Servizio svzzeno di farabee

Zeughaussirasse 43, 004 Zurich, Swizerland Swins Calbration Service

Aeradited by T Swiss Actadiation Servics (545) Accreditation Mo.: SCS 108

The Swiss Accreditation Sarvice ks ang of the signatories 12 the EA

Muliilabeal Agr Tor the grition of calibeation certificates

cuent  SGS5 (Dymstec) Carlificate Wo: EX3-3862_Jul12

CALIBRATION CERTIFICATE

Difoct EX3DW4 - SN:3862

Calbration procscurals) QA CAL-DA v, QA CAL-23 w4, QA CAL-25.v4

Calibration procedure for dosimetric E-field probes

Calibration dme: July 18, 2042

Thiz cabbration cerificate documents the traceability 4o national slandards, which realize the physcal uniks of measurements [S1).
Thix measunements and e uncenaintas with confidance probabiity arg givan on the Telowing pagas amd ane pan of e cor Scata

Al calibrafions hasa Desn cond uctid in thi chaad lBberalory Taciily: envinoremend temparalyee (22 3 3170 and humidily < 709,

Calibration Equipment used [MATE ortical for calioration)

Privary Slandard n Cal Dt {Corilicale N ) Seheduled Calibration

Povsa malar E44198 GE4 1790874 20-Mar-12 (Mo 217-01508) Apr-13 ]

[Pivein fdita E&L12R Py 1 BE0ET 20-Mar-12 {No. 217-01508] Apr-1%

Rl 5 B Amerisice Sht 55054 {3c) 27-tar-12 (Mo, 217-01531) Apr-13 .

Referance 30 dB Albenuaio Sht S506E {200) 27-Mar-12 (Mo, 217-01528) Apr-13

Relerancs 30 dB Aenuaior St S5120 {30m) 27-Mar-12 {Ho. 117-11522) Apr-13

Rulerancs Probs ES30VE 8K 3013 28-Dec-11 (Mo, ES3-10M3_Decit) Dec-12

DAEA S BAO 20-dur-12 (Ko, DRES-B60_Jun 12} Jur 13

Secandary Standards [|E] Check Dale [in house) . Scheduled Cheok

RF ngmwl-ﬂ' BE&RC LIS 30a 21 A Il-ﬁgtﬂﬂ ||n house check &‘-1" In house checkc Apr-13

Metwork Anabyzer HP BFSSE LS AT IR05ES 18-Oct-011 fin houss check Ocl-11) In house ohecic Oot12
e Furicthan

Galbrated by Jelon Hastrati Laboratony rmr-:n

Approved by Katja Eokaia Technical Managar

Issued: Juby 23, 2012

This caibralion cerificas shall nel b reproduced sxcapl in Rl wilthoul writhen sppoal of fe laboralony

Cerificale No: EX3-3862_Juli2 Page 1 of 11
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Calibration Laboratory of
Schmid & Partrer
Engineering AG

Zpughausstrasse 43, BDDM Turich, Ewitrerland

Schweiznrischer Kalibrierdienst
Saivics durkds dELlan ddgh
Serdzio svizzero o taratura
Swina Calibratian Sorvice

Acored e by the Swiss Accrediation Sorac (S0E) Accrediation Me.: SCS 108
The Swiss Accradiation Sarvice is ane of the signatories to the EA
Multilaberal Agreemesnt for the recogeition of callbration cortificatss

Glossary:

TSL lizsue simutating liguid

NORMx, 2 sensiflivily in free space

ComF sensifivity in TSL / NORMy vz

DCP diode compression point

CF crast factor {1/duty_cycla) of the RF signal

ABC madulation dependent lineearization parameaders

Polarizaticn g i rodetion around probe axis

Polarization & B redalion arcund an axis that is in the plane normal 1o probe axis (at messuremant canter],

e, B =0 s nodimal o probe dkis

Calibration is Performed According to the Following Standards:

a) |EEE 5id 1528-2003, "IEEE Recommendad Practice for Detarmining the Paak Spatlal-fweraged Speciic
Ahsorpticn Rate (SAR) in the Human Heed from ‘Wiressss Communscations Devices: Measuwament
Techniguas®, Decamber 2003

b} 1EC 62208-1, "Procedure to measurs the Specific Absonplion Rate (SAR) for hand-held devices used in coss
proxinity Lo the ear (frequency range af 300 MHz o 3 GHz)", February 2005

Iﬂnﬂ'mds Applied and Interpretation of Parameters:

NORMy 2 Assessed for Efield palarization 8 = 0 [ < 500 MHz in TEM-<cell; f = 1800 MHz: R22 uﬂvaqnde}
WORMy,z are only intermadiate values, ia., the uncerainties of NORMz,y.z does not affect the E%-feld
uncertainty inside TSL (see below ComF).

®  NORMxy.z = NORMy y.2z * frequancy_responss (aee Frequency Response Char). This linearizalion is
implemednted in DASYS software versions laler than 4.2, The uncertamty of the frequency response is includad
in the glated uncantainty aof ComaE.

*  [WGPx ez DGP arg numarical lingarzation parameters assessed basad on the data of powar aweep with GW
signal {no uncertainty required). DCF does nat depend on frequency nar media,

= PAR: PAR & the Peak to Average Ratio thal is not calibrated but deterrined based on the signal
characlenslics

o Axyz Beyz Cxyz VRxpz A, B C are numencal linearzetion parameters gssessed based on the dala of
power sweep for spacific modulation signel. The paramaters do not depend on frequency nor media, VR s the
maximum calibration range expressed in RMS voltsse seross the diode,

= ConvF and Boundary Efec! Parpmefers: Assessed in flat phantom wsing E-field (or Temperature Transfar
Standard for f < BOD MHz) and inside wiveguide using analylical fisld distributions basad on power
measurements for | = B0D MHz. The same sefups ame used for assessment of the parametars applied for
boundary compensation (alpha, depth) of which typical uncerainty values are given. Thesa parametars are
used in DASY4 software to improve probe sccuracy closa fo the boundery. The senaitivity in TSL coresponds
o NORMe .z * ConvF whereby the uncartainty cormesponds 1o that ghven for ComeF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity frorm £ 50 MHz o £ 100
MHz.

= Spherical Eofrogy (30 dewation from isobogp]: inoa field of low gradients realized wsing a flat phantom
exposed by a patch anfenna.

+  Sansor Offsel: The sensor offset coresponds to the offset of vilual measurement center from the probe tip
{on probe axis). No olerance required.

Certificate Moo EX3-3862_Jul12 Page 2 of 11
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EX30W4 - S5N;35 July 18, 2012

Probe EX3DV4

SN:3862

Manufactured:  February 2, 2012
Calibrated: July 19, 2012

Calibrated for DASY/EASY Systems

[Nobe: non-compatible with DASY2 systam!)

Cartificala Mo: EX3-3862_Jul12 Page 3 of 11
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July 18, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3862

Basic Calibration Parameters

Sensor X Sensor ¥ Sensor 2 Unc (k=2}

DGP {mYy)

Monm | vfswmfj“ 0.42 0.43 0.37 +10.1 %
106.7 X 101.9

Modulation Calibration Parameters
U Communication System Mame PAR A B C ViR Uit
L] L dB mv (k=2
0 oW 000 | % | o0 0.0 1.00 1903 | :B%
¥ | 0.00 0.00 1.00 146.9
3 0.6 0.0 1,00 166.2

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution coresponds to & coverage
probability of approximately 95%.

"'TIII.rﬂI.rI'IIn‘Hm MammiX. Y, Z do not affect Fe E . feid uncarainty inside TSL |see Fages 5 and B

0 uncatainty not requined.
‘MWHWHNNIWHM dereiation rom Enaar regy apphying ractangular disiib and i axp ol ot Iha sguang of the
Tk i
Carlificals Mo EX3-3B52_Juli2 Fage 4 of 11
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EXIDN4- SNARED Juy 18, F012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3862

Ballhmtbnn Parameter Determined in Head Tissue Slmulating Media

Reelati Conductvity DBegpth unct. |
F(MHZ) " | Permittivity© (&im)" ConvF X | ConvFY | ConvFZ | Alpha | (mm) k=2
B35 41.5 0.80 9.4 9.34 8,34 0.21 1.30 +120%
B0 41.5 oar 9.27 8.27 8.27 0.21 1.22 +120%
1750 40.1 1.37 B.35 8.35 B.35 0.29 1.00 +12.0%
1810 0.0 1.40 B.02 B2 | EO02 0.33 QB3 t120%
1800 40.0 1.40 .93 7.93 7.83 038 | 0BG | +120% |
2450 3n.2 1.80 7.09 7.08 7.08 0.34 0.90 +12.0%

© Frequancy validly of = 1‘IIHMWIHFWDP-E?1H43MHW[HW Pargpa 30, sl il ts reslrictd 1o £ 50 MHE Tra uncedaingy i the RSS
of Fes ConwF unesiainly o 3 Al tha | ity for y band,

ermqu-nduhduw! GHz, Imwmdmulpﬂmﬂm‘h!nﬂdrmurmm:1mﬂ quid compersation fomida is appied i
measuned SAR wmies. Al frequancies above 3 GHz, e valdiy of tssue parmmelers (5 and o) is restricled fo $ &%, The uncertainty is te R55 of
the: Corwf unceranty for indicaled targst issue paramelers.
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EXADN 4 ShRE 2 July 15, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3862

Calibration Parameter Determined in Body Tissue Simulating Media

T Relative Conductivity Dapth et

fiMHz) " | Permittivity " {5im) ConvE X | ConvEY | ComvFZ | Alpha | {mm) =2}
B35 66.2 0.97 8.37 8.37 B.ar 0.30 1.00 +12.0 %
1750 53.4 1.4% B.38 8.38 B.38 0.46 0BT +120%
1900 53.3 1.52 7.90 7.40 T.80 0.31 08B | +120%
2450 2.7 1.95 T.a32 T.a2 T.02 Q.80 057 +12.0 %

ﬁFlnﬂuﬁMrvdthld.t 100 MHz ondy applies: for DASY w4 and Righar [see Page 2} elss il is restricted 1o £ 50 Mz The unoorainty is the RES
af the Com# uncartsinty at calbration fequency and the uncarainky for the indicaled frequency band.
JmmmhﬁﬁwBGHt.Ndhﬁrdmmkadﬂmmmm to &M% i liquid compensafion formula is applied b
mnazred SAR vakies. Af fraquencies above 3 GHz, tha validity of HEsuUs PAramEsars (& and =) & realicsd 15 £ 5%, Th uecarairky i the RSS of
1he Conv uncertainty for ncicated fanyet lisSue parameters
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EXI0Nd~ SH:AB62 July 19, 2012

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncartainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX30V4— SH:3862 July 18, 2012
Receiving Pattern (¢), 3 =0°
f=600 MHz, TEM f=1800 MHz,R22
- p _- ‘:.} 04 op” e P b F . I'_ﬂ”:n:l, T
1= - £ H ™ ns
--“ﬂ.- i - m
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Uncertainty of Axial Isotropy Assessmaent:  0.5% (k=2)
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Dynamic Range f(SARyead)

(TEM cell , f = 900 MHz)

102 194 W 1 1

a.a.n[mw.ma]
|
not compensabed compensabsd

Uncaertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DWd— SN IBEZ July 19, 2013

Conversion Factor Assessment

f= B35 MHz WELS RS (H_comdF) 1= 1610 MHz, WOLS R22 (H_camF)
ap | |
¥ | =
llI
:l-':" B [
ot A ]

] p— A S TR P S SRR P PR O Y i
o o ] E @ =0 :1 Ff‘_. K w " - - n - P
! . Al ‘ ]

"
il rcnae l'#l —--le

Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

A0 08 05 04 92 00 D02 04 05 DA 1.0
Uncertainty of Spharical lsotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3862

Other Probe Parameters
Sangor Arrangemant Triangular
Connector Angie (7] L
Mechanical Surface Datection Mode anabied
Optical Surface Detection Moda disabied
Probe Owerall Length 337 mm
Prabe Body Diameter 10 mm
Tip Length 9 mm
Tip Diametar 2.6 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tig lo Sensor ¥ Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Messurement Detance from Surface 2mm
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-DAE Calibration Certificate

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrasse 43, B004 Zurich, Switzariand

Schweinsrischer Kalibrierdiensd
Service suisss d'étalonnage
Servizio svizoero di tarabura
Swiss Calibration Service

ACorecined by the Swiss ACCrecitagon Sarvics (SAS) Accraditation Ne.: SCS 108
This Swiss Accraditation Service i one of the signatorias to the EA
Multilateral Agr 4 for the recognition of calibration certificates

ciiert  SGS (Dymstec) Certificate No: DAE4-1340 Jul12
CALIBRATION CERTIFICATE

Cinjac] DAE4 - 5D 000 D04 BJ - SN 1340

| Caliirafion procedureds) QA CaAL-06.v24
Calibration procedure for the data acquisition electronics (DAE)

Calibrasion dals: July 10, 2012

This caliation cerlifcate documents |e (recesbidily 1o raSionsl standards, which reslize the physical units of measursments (1)L
i i esairaments and U uncansinise wilh confidencs probability are given on ha following pages and are part of the carificale.

Al calibrations: hawe been conducted in the closed labaratory facdity: environment temperature {22 + 37°C and humidy < T0%.

Caliration Equipment ussd [METE critical for calibration)

Primary Slandards o# Cal Dale (Cerificabe Ma.) Schaduled Calibraton
Fashley Mulmeter Type 2001 SH: DEnaTE ZE:Snp=11 [No: 11450} Sap-12
Eacondary Standards o# Chach Date (in housa) Schedulad Check |
Calibrabor Box V2.1 SE UWE 053 Af 1001 08-dan-12 {in house check) In hoisa chack: Jan-13
Mama Fungfion Signalurs
Calbrated by Enc: Handsid Tachncian il

Approved by Fin Bamholt RED Direcior

N Bl

Issund: July 10, 2012

This eafibration carificate shall nat be reproduced excenl I Tul without wiian approval of The laborstory,

Cartificate Mo; DAE4-1340_Jul12 Paga 1 of &

SGS Korea Co., Lid. (Gunpo Laboratory) #1834, Sarﬁbonfdong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t+82 31 428 5700 f+82 31 427 2370 www.kr.sgs.com/ee
|

Member of SGS Group(Sociéte Genérale de Sunvellance)



Report File No.:  F690501/RF-SAR002020-A3
Date of Issue : 2012-12-18
Page : 49 /60

Calibration Laboratory of
Schmid & Partner

Enginearing AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'slalonnage
Servizio svizzero o taratura
Swiss Calibration Service

Acorediled by the Swiss Accredilation Service [SAS) Accreditation Mo.: 3CS 108
The Swizs Accreditstion Service is ans of the signatodes to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

DAE data acquisiticn electronics

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

Methods Applied and Interpretation of Parameters
« DC Volfage Measurement: Calibration Factor assessed for use in DASY system by
comparigon with a calibrated instrument traceable to national standards. The figure given
corresponds fo the full scale range of the voltmeter in the respective range.

+ Connecfor 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 as a
result from the performance test and require no uncertainty.

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

«  Commaon mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measuremeant,

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

«  AD Converer Values with inputs shorfed: Values on the internal AD converter
corresponding to zero input voltage

s« Input Offsel Measurarmant; Output voltage and statistical results over & large number of
zaro vollage measuremants,

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

«  [npul restsfance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurament,

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

«  Power consumption: Typical value for information. Supply currents in varicus cperating

mades.
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DC Veltage Measurement
AD - Corverter ResoluBion nominsl
High Ramgea: 1LSB = B.1pV, full range = -100..+300 my
Liver Feaamges: 1LSB= Giny , full range = -1......+3mV
DASY mussuremen| pararmeders: Aulo Zero Time: 3 sec; Measuring time: 3 aac
Calibration Factors X Y z
High Range 404 816 + 0.1% (k=2) | 404267 +£0.1% (k=2) | 404.287 £ 0.1% (k=2)
Low Range 398096 + 0.7% (k=2) | 3886711 0.7% (k=2) | 308083 +0.7% (k=2)
Connector Angle
| Connector Angle to be usad in DASY systam 256%+1*®
Cenilicate No: DAE4-1340_Jull2 Fage 3ol 5
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Appendix
1. DC Voltage Linearity

High Range Resding (p\) Difference {uV) Error %)
Channel X + Input 1908600 TT -5.51 <0.00
Chanme| X + Imput 2000025 Q.37 0.00
Chanrnal X = Input =10957.06 335 oz
Channel ¥ # |mput 18889121 -4.81 000
Chaninel ¥ + Input 19997 26 -2.76 001
Chanmel ¥ - Ingput -20001.32 -0.88 0,00
Chanrel £ + Input 19888017 -5.81 00
Channal Z + Imput 13998.03 -0.92 000
Channel Z = Ingut 2000223 -1.65 001
Low Range Reading (uV] Difference (uV) Error (%)
Channal X + Input 2001.07 018 0.1
Channel X + Imput 20134 o.m 001
Chaninel X - It -188.70 -0.08 0.0
Channel ¥ + Input 200062 -0.31 0,02
Channal ¥ + Imput 20089 -0.38 .18
Channel ¥ = Input -186.48 0.2 =010
Channel Z + |mput 2000.53 -0.29 0.0
Channel Z + Imput 20008 -1.16 <0.68
Channe| Z - Input -200.30 -1.58 0.8

2. Common mode sensitivity

DASY measurement pararmelecs: Aulo Zero Tirme: 3 sec, Measuhing lirme: 3 sec
Comman mode High Range Low Range
Imput Yoltage [mi) Average Reading (pV) Ayerage Reading (pv)
Chanmel X 200 .64 -B,70
- 200 9.80 .18
Channal 200 -1.45 =1.57
- 200 0.42 043
Chanmal £ 200 2.74 2.22
- 200 -4.71 -4.88
3. Channel separation
DASY rmeasurement pasarmelers: Aule Zero Time: 3 $ec; Measuring ime: 3 sac
Input Valtage (mV] | Channel X (pV) | Channel Y (uV) Channel Z {uV)
Channal X 200 - 07 -3.54
Chanmel 200 5.87 - -0.07
Channel Z 200 954 4.08
Cerificabe Mo DAE4-1340_Jul12 Page 4 ol 5
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4. AD-Converter Values with inputs shorted

DASY maasurement paramaiers: Aulo Ze
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arey Tirne: 3 s, Measuring limea: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 160348 14887
Chanmel ¥ 15054 14821
Channal Z 16767 154485
5. Input Offset Measurement
DASY measurement perameters: Auto Zero Time: 3 sec; Measuring ime: 3 sec
Input 10K
Average (V) | min. Offset (V) | max. Offset(bv) | [:I::;"‘“”
Channel X -1.38 -2.24 014 0.356
Channel ¥ -1.50 238 .04 043
Channel Z 383 -4.85 =285 0.42
6. Input Offset Current
Marringl Inpul cincuitey offset curent on all channels: <25(4
7. Input Resistance [Typical values for informalion)
Zeruing (kOtim) Measuring (MOm])
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for farmation)
Typical values Alarm Level (VDC)
Supply (* Vee) +Ha
Supply (- Voo -T.6
9. Power Consumption (Typical values for infarmation)
Typical values Switched off (mA) | Stand by (ma) Transmitting {ma)
Supply [+ Voe) +0.01 +§ +14
Supgly (- Vo) 0.0 -4 Ll
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Schwalrarischer Kalitiriardiansd
Service suisse détalonnags
Servizio svizzero di taratura
Swizs Calibration Service

hecreditation Ne.: SCS 108

cliest  SGS (Dymatec) Cerliticats No: D2450V2-734_May12
CALIBRATION CERTIFICATE |
Otject D2450VE - SN: T34 l
Caibralian procadumsds) A CAL-06 w8

Calibration procedurs for dipole validation kits above 700 MHz |
Cafibrartion date bday 17, 2012 i

The measuremenis and the

vieg wilh

Caliradion Equipmant used [METE critizal for calbeatian)

This caliorafion certifcate documents e traceability 1 national standands, which realize the physical urits of measurerments (52,
probaility ase given on the Toliowing pages and & parl of tha cenilicala,

Al calibrafions have been conductsd in the closed laboratory faclity: amdranment lempeamaturs (22 + 35°0 and humidity < 70%.

Primary Slamderds I & Cal Duln [Comificats Mo} Scheied Calbmtion
Power metar EPM-420, GEATLH0704 DE-Oct-11 (Ho. 217-01451) Cot12

Power sansor HP B4E1A, LE3TEeETal DE<Oxct-11 (o, 217-01451} b2
Rafarance 20 9B Atenisaiar SMN: E058 (20k) 2T=Mar-12 (Mo, 217-01530] Apr13

Type-N mismsich combination SMN; 50472 1 DESET 27-Mar-12 (Mo, 217-01533) Apr13

Reference Probe ES30V3 SN 305 30-Dae-11 (Mo, ES3-3205_Deci) Deg-12

DaE4 M e Oet-Jud-11 o, DAES-B0 _Jul11) Jul-12

Sacandary Standards DA Chech Dt (in housa) Zcheduled Check
Pawmer sansor HP B4814 ATY41 082317 180602 (im housa ¢heck Oet-11] In house chack Oc-13
AF ganeraier AAS SMT-05 100005 04-20g-82 {in heuse check Do3-11) In housa chacc DcE-13
Metwark Analyzer HP B753E US3ITR00ES Ba20e  18-Oct-D1 (in houise chack Ool-11] In houps ghad Dce-12

Mame Funclion
Cabbrated by Clandio Leubbar Laboeatory Techniaan
Approved by Kalja Pokoyie Technical Managps:

Issued: May 17, 2012

This calibratian cadilicate shall nol be mpraduced escept in full withoul wiithan approval of the laboratany,
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Calibration Laboratory of Sehwaizarischar Kallbrisedionat
Schmid & Partner Sarvice sulase d'stalannags
Engineering AG Sevvizi evizzero di taratura

Zeughasiasirasss 43, 5004 Zurich, Switzarland Ewizs Calibration Service

Accredived by the Swiss Accreditalion Sendce (SAS] hceraditsiion Mo.: SCS 108
The Swiss Accreditation Servics I8 ans of the sigrsalorias to the EA
Multilateral Agresment for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

ConvF sansitivity in TSL /f NORM x,y.2
Ry 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: Measurament Techniques”, December 2003

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

c) Federal Communications Commission Office of Enginsering & Technology (FCC QET),
“Evaluating Compliance with FOC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fialds, Additional Information for Evaluating Compliance of Maobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d} DASYAS5 System Handbook

Methods Applied and Interpratation of Parameters:

e« Measurement Conditions: Further details are available from the Validation Report at the end
of the cedificata, All figures stated in the certificate are valid at the frequency indicated.

o Antenna Parameters with T5L: The dipole is mounted with the spacer to position its fead
paint exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

e Feed Point Impedance and Retum Loss: These parameters are measurad with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensuras low
reflected power. No uncerainty required.

« Electrical Delay: One-way delay betweean the SMA connector and the antenna feed paint,
Mo uncerainty required.

SAR measured: SAR measured at the stated antenna input power.
SAR nommalized: SAR as measured, normalized to an input power of 1 W at the antenna
connechor.

+« SAR for nominal TSL parameters: The measured TSL parameters are usad to calculate the
nominal SAR result,

The reported uncertainty of measurement is stated as the standard uncertainty of measurament
multiplied by the coverage factor k=2, which for a normal distribution comresponds to a coverage

probability of approximately 95%.
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Measurement Conditions
DASY sysiem conliguration, as far as ned given on page 1.
DASY Varsion DASYS VEZ A
Extrapolation Advanced Extrapotation
Phantom Modular Flai Phantom
Distance Dipode Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Fragueney 2450 MHz = 1 MHz
Head TSL parameters
The followng parametars and calculations were applied.
Temperature Parmittivity Conductivity
Mominal Head TSL parameters 220°C a0.2 1.80 kT
Measured Head TSL paramatars (22.0 =0.2) °C H0.3 =6 % 1.85 mho/m + B %
Head TSL temperature change during test <05°C e -
SAR result with Head TSL
SAR aversged ower 1 cm® (1 g) of Head TSL Condition
SAR measurad 250 mW Input power 13.3mW /g
SAR for nominal Head TSL pararmeers ngerialized 1o TW 52.8 mW ig £ 17.0 % (k=2)
SAR averaged over 10 cm” {10 g) of Head TSL condition
SAR measured 250 mW Input power BAGmW i g
AR for nominal Hesd TSL parameters normalized o 1% 24.7 mW ig £ 16.5 % (k=2)
Body TSL parameters
The foliowing parametars and calculations wera applied.
Temperature Parmittivity Canductivity
Mominal Body TSL paramelers 2.0°C 52.7 1,95 mha'm
Messured Body TSL parametars {22.0+02)°C E23+6% 189 mho'im = 8 %
Eody TSL temperature change during test = 0.5 "C
SAR result with Body TSL
SAR averaged over 1 em® {1 g) of Body TSL Conditian
S5AR measured 250 mW input powear 127 mW i g
SAR for nominal Body TSL perameters nommglized to 1W 502 W (g = 17.0 % (k=2)
SAR averaged over 10 am” (10 g) of Body TSL condiion
ZARA mesaured 250 m\W input power o5 mW g
SAR for nominal Body TSL parameters normialized to 1W 23.6 mW /g = 16.5 % (k=2)
Cerificata No; DE4B0VE-T34_May12 Page 2 of 8
SGS Korea Co., Lid. (Gunpo Laboratory) #1834, Sarﬁbonfdong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t+82 31 428 5700 f+82 31 427 2370 www.kr.sgs.com/ee
I

Member of SGS Group(Sociéte Genérale de Sunvellance)



Report File No. :  F690501/RF-SAR002020-A3

Date of Issue : 2012-12-18
Page : 56 /60
Appendix
Antenna Parameters with Head TSL
Imgedance, ransfombed 1o feed point A3+ 30K
Fiatum Loss - 264 dB
Antenna Parameters with Body TSL
Impadanca, transformad 1o feed paint 40890 +81j0
Retum Loss -25.8 d8
General Antenna Parameters and Design
| Electrical Dlay fone direction) | 1153 ns

After bomg terrm uee with 100W radiated power, only a alight warming of the dipole near the faedpoint can be measured.

T dipole is made of standard semingid coaxal cable. The center conductor of the feeding line |s directly connected fo the
spaond arn of the dpole. The antenna is therelore shorl-gireuiled for DS-signals. On some of the dipeles, amall end caps
are added fo the dipale arms in arder to improve matching when lsaded according e the pesition as explained in the
“Measurement Condilions” paragraph. The SAR data are not affected by this change. The overall dipale length is S50
according to the Standard.

o excessive foree must be applied to the dpole arms, bacausa they might bend or the soldered connactions near the
feedpaint may be damagead.

Additional EUT Data

Manulactunad by SFEAG
Manufachurad on May OF, 2003
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DASYS Validation Report for Head TSL

Date: 17.05.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 734

Communication System: CW, Frequency: 2450 MHz

Medium parameters used: T = 2450 MHz; o = 1.85 mho/m: & = 40.3; p = 1000 kg/m’
Phantom section: Flal Section

Measurement Standard: DASYS (IEEEAEC/ANST Co3.19-2007)

DASY 52 Configuration:
»  Probe: ES3DVE - SN3205: ConvF(4.45, 4.45, 4.45); Calibrated: 30.12.2011;
«  Senzor-Surface: Imm (Mechanical Surface Detection)
»  Electronics: DAE4 Sn601; Calibrated: 04.07.2011
»  Phantom: Flat Phantom 5.0 (front); Type; QDOOOPS0AA; Serial; 1001
« DASYS2 52.8.1(838); SEMCAD X 14.6.5(6469)

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

Reference Value = 97.190 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 27.316 mWig

SAR(] g) = 13.3 mW/g; SAR(ID g) = 6.19 mWi/g

Maximum value of SAR (measured) = 16.9 mW/g

_|"."

-H5E

A7

43795

=18.34

zar =

0 dB = 16.9 mW/g = 24 56 dB mW/g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 15.05.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 734

Communication System: CW; Frequency: 2450 MHz

Medium parameters used; = 2450 MHz; a = 1.99 mho/m; g = 52.3; p = 1000 kg.-'rn"
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANST C63, 19-2007)

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.26, 4.26, 4.26); Calibrated: 30.12.2011;
»  Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 04.07.2011
+ Phamom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
« DASYS2 52.8.1(838); SEMCAD X 14.6.5(6469)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)}Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 95201 Vim; Power Drift = 0.02 dB

Peak SAR (exirapolated) = 25.791 mW/g

SAR(] g) = 12.7 mWig; SAR(10 g) = 5,95 mWig

Maximum value of SAR (measured) = 16.8 mW/g
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0dB = 16,8 mW/g = 24.51 dB mW/g
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Impedance Measurement Plot for Body TSL
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