Report File No. : F690501/RF-SAR001976
Date of Issue : 2012-01-31
Page : 1/134

SAR TEST REPORT

Equipment Under Test . _Intel Centrino Advanced-N6230, 802.11ABGN+BT Half Minicard

Model No. : _62230ANHMW

Applicant : _Samsung Electronics Co., Ltd.

Address of Applicant . 416, Maetan-dong, Yeongtong-gu, Suwon-city,
Gyeonggi-do, Korea

FCCID : _A3L62230ANH

IC ID : _649E-62230ANH

Device Category : _Portable Device

Exposure Category : _General Population / Uncontrolled Exposure

Date of Receipt : 2012-01-11

Date of Test(s) : 2012-01-19 ~2012-01-26

Date of Issue :2012-01-31

Max. SAR : 0.904 W/kg (WLAN 2.4 0Hz), 0.478 W/kg (WLAN 5.2 Gfz)

0.446 W/kg (WLAN_5.3 6iz), 0.669 W/kg (WLAN_5.5 GH)
0.701 W/kg (WLAN 5.8 6i)

Standards:
FCC OET Bulletin 65 supplement C
RSS-102 (Issue 4)
IEEE 1528, 2003
ANSVIEEE (C95.1, C95.3

[n 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 : Robin Jung _@vﬁﬁo 2012-01-31
Approved by  : Charles Kim . \C L 2012-01-31
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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

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

1.2 Details of Applicant

Applicant : Samsung Electronics Co., Ltd.

Address : 416, Maetan-dong, Yeongtong-gu, Suwon-city, Gyeonggi-do,
Korea

Contact : Mr. John Lee

Email : johnlee(@samsung.com

Phone No. : 82-31-277-4784

1.3 Version of Report
Version Number Date Revision
00 2012-01-31 Initial issue

1.4 Description of EUT(s)

EUT Type Intel Centrino Advanced-N6230, 802.11ABGN+BT Half Minicard
Model 62230 ANHMW
FCCID A3L62230ANH
ICID 649E-62230ANH
Serial Number HPKQ93GBC00087]
Mode of Operation WLAN
Duty Cycle 1(WLAN)
Body worn Accessory None
2412 ~2462 (WLAN_11b/g/n)
Tx Frequency Range 5180 ~5240 5260 ~ 5320 (WLAN lla/n)
5500 ~5700 ,5745 ~ 5825 (WLAN_1la/n)
165 m(WLAN 24 ),161 m(WLAN 52 )
Conducted Max Power 165 m(WLAN 53 ), 165 m(WLAN 55 )
16.7 m(WLAN 58 )




! Report File No. : F690501/RF-SAR001976
SG S Date of Issue : 2012-01-31
iV N A — Page : 4/134

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 device in GSM and WCDMA mode was controlled by using a Communication tester (CMU 200).
Communication between the device and the tester was established by air link. The client provided a special
driver and test program which can control the frequency and power of the WLAN. 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 DASY4
system measures power drift during SAR testing by comparing e-field in the same location at the beginning

and at the end of measurement.

1.7 Host PC Information
Model Name 62230ANHMW

Serial No. HPKQ93GBC00087J

Manufacturer Samsung Electronics Co., Ltd.
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1.8 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 1 g and 10 g.

The probe is calibrated at the center of the dipole sensors that is located 1 mm to 2.7 mm 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 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
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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 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 30x30x30mm 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.

1.9 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/Ex3DV4 3791 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 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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1.10 System Components
ET3DV6 E-Field Probe

Construction

Calibration

Frequency
Directivity

Dynamic

Range
Srfce. Detect

Dimensions

Application

Symmetrical design with triangular core Built-in shielding
against static charges PEEK enclosure material (resistant to
organic solvents, e.g. glycol).
In air from 10 to 2.5
(accuracy = 8 %)

In brain simulating tissue

10 to>6 ; Linearity: £0.2 30 to3 )
+0.2 in brain tissue (rotation around probe axis)
+0.4 in brain tissue (rotation normal to probe axis)

5 uW/gto>100 mW/g; Linearity: £0.2

+0.2 mm repeatability in air and clear liquids over diffuse
reflecting surfaces

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

General dosimetry up to 3 Compliance tests of mobile
phone

EX3DV4 E-Field Probe

Construction

Calibration

Frequency
Directivity

Dynamic
Range
Dimensions

Application

NOTE:

Symmetrical design with triangular core.

Built-in shielding against static charges.

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

Basic Broad Band Calibration in air Conversion Factors (CF)
for HSL 2600 and HSL5800.

Additional CF-Calibration for other liquids and frequencies
upon request.

10 to6 ; Linearity: £ 0.2 (30 to6 )

+0.3 in HSL (rotation around probe axis)

+0.5 in tissue material (rotation normal to probe axis)
10uW/g to > 100 m W/g;

Linearity: £ 0.2  (noise: typically < 1 uW/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 with
precision of better 30%

F690501/RF-SAR001976
2012-01-31
8/134

ET3DV6 E-Field Probe

EX3DV4 E-Field Probe

1. The Probe parameters have been calibrated by the SPEAG. Please reference “APPENDIX D” 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 mm + 0.1 mm

Filling Volume: Approx. 25 liters

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 Holdr

1.11 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
5200 , 5500 and 5800 . 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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A. Agilent Model E4421B Signal Generator

B. EMPOWER Model (2001-BBS3Q7ECK),
(2057-BBS3Q5KCK) Amplifier

C. Agilent Model E4419B Power Meter

D. Agilent Model 9300H Power Sensor

E. Agilent Model 778D/86205A Dual directional coupler

F. Reference dipole Antenna

System Validation Results

E

2012-01-31
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Fig b. The microwave circuit arrangement used for SAR system verification

F690501/RF-SAR001976

Photo of the dipole Antenna

Validation . Tar.get S.AR ! g.from Measured SAR 1 g | Deviation L
Kit Tissue Calibration Certificate (1W) (%) Date Temp.
© o
(1 W) 6
D2450V2 2450
S/N: 734 Body 53.5 W/ 54.4 W/ 1.68h 2012-01-19 | 22.3
D5 V2 5200
S/N: 1023 Body 77.5 W/ 745 W/ -3.87 2012-01-20 | 22.5
D5 V2 5500
S/N: 1023 Body 82.3 W/ 80.7 W/ -1.94 2012-01-25 | 22.6
D5 V2 5800
S/N: 1023 Body 73.8 W/ 77.3 W/ 4.74 2012-01-26 | 22.8

Table 1. Results system validation
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1.12 Tissue Simulant Fluid for the Frequency Band
The dielectric properties for this simulant fluid were measured by using the Agilent Model 85070B
Dielectric Probe (rates frequence band 200 to 20 ) in conjunction with Agilent E5071B Network

Analyzer (300 -6 ) by using a procedure detailed in Section V.
. Dielectric Parameters
Tissue . ' .
£C ) type Limits / Measured Permittivi . Simulated Tissue
ermittivity Conductivity
Temp(_ )
Measured, 2012-01-19 51.0 2.01 22.3
2450 Body Recommended Limits 52.7 1.95 21.0~23.0
Deviation(%) -3.23 3.08 -
Measured, 2012-01-20 48.7 5.23 22.5
5200 Body Recommended Limits 49.0 5.31 21.0~23.0
Deviation(%) -0.61 -1.51 -
Measured, 2012-01-25 48.5 5.66 22.6
5500 Body Recommended Limits 48.6 5.66 21.0~23.0
Deviation(%) -0.21 0.00 -
Measured, 2012-01-26 47.9 6.27 22.8
5800 Body Recommended Limits 48.2 6.01 21.0~23.0
Deviation(%) -0.62 4.33 -

The composition of the 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 ()
(% by weight) 5200-
450 835 915 1900 2450 5300
Tissue Type Head | Body | Head | Body | Head | Body | Head | Body | Head | Body | Body
Water 38.56 | 51.16 | 4145 | 52.4 | 41.05 | 56.0 |549 |404 |62.7 |732 78.66
Salt (NaCl) 3.95 1.49 1.45 1.4 1.35 0.76 | 0.18 0.5 0.5 0.04 0.0
Sugar 56.32 | 46.78 | 56.0 | 45.0 | 56.5 41.76 | 0.0 58.0 0.0 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 0.0
Bactericide 0.19 | 0.05 0.1 0.1 0.1 027 10.0 0.1 0.0 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 10.67
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 4492 | 0.0 0.0 26.7 | 0.0
E}fgﬁ?ﬁgﬁ‘e’i 00 [00 |00 |00 |00 |00 |00 |00 |00 |00 |1067
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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

1.13 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 to 300 ,” 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 to 6 . Portable devices that transmit at frequencies above 6 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
should be made at a minimum distance of 5 cm from the radiating source.

(1) Limits for Occupational/Controlled exposure: 0.4 W/  as averaged over the whole-body and spatial
peak SAR not exceeding 8 W/ 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/ | 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/  as averaged over the whole-body
and spatial peak SAR not exceeding 1.6 W/  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/ , 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
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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)

Human Exposure

Uncontrolled Environment
General Population

Controlled Environment
Occupational

Partial Peak SAR

(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

(Hands/Feet/Ankle/Wrist)

Table .4 RF exposure limits

1.14 Justification for Extended SAR Dipole Calibrations

Usage of SAR dipoles calibrated less than 2 years ago but more than 1 year ago were confirmed in

maintaining return loss (< -20

, within 20 % of prior calibration) and impedance (within 5 ohm from

prior calibration) requirements per extended calibrations in KDB publication 450824:

D2450V2 Body (SN : 734)

Measurement Date | Return Loss () A% Impedence (Q) AQ
2010-05-27 -27.1 - 49.8 -
2011-06-07 -26.2 -3.32 48.3 -3.01
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2. Instruments List
. Serial Due date of
Maunfacturer Device Type Number Calibration
Staubli Robot RX90BL F03/5W05A1/A/01 N/A
Schmid& . . .
Partner Dosimetric E-Field ET3DV6 1782 April 14,2012
. . Probe
Engineering AG
Schmid& . . .
Partner Dosimetric E-Field EX3DV4 3791 June 21, 2012
. . Probe
Engineering AG
Schmid&
Partner 2450 =~ System D2450V2 734 May 27, 2012
. . Validation Dipole
Engineering AG
Schmid&
Partner 2450 =~ System D5 V2 1023 January 19, 2013
. . Validation Dipole
Engineering AG
Schmid& .
Partner Data acquisition DAE3 479 August 29, 2012
. . Electronics
Engineering AG
Schmid&
Partner Software DASY 4 V4.7 - N/A
Engineering AG
Schmid&
Partner Phantom SAM Phantom V4.0 TpP-1645 N/A
LA TP-1300
Engineering AG
Agilent Network Analyzer E5071C MY46111535 July 5, 2012
Agilent Dielectric Probe Kit 85070D 2184 N/A
Agilent Power Meter E4419B GB43311126 July 04, 2012
. MY41495307 September 29, 2012
Agilent P S E9300H
glen ower Sensor MY41495308 September 29, 2012
Agilent Signal Generator E4421B MY43350132 July 05, 2012
E‘%I;‘;Z‘éf;SRF Power Amplifier | 2001-BBS3Q7ECK | 1032 D/C 0336 April 01,2012
E RF . 2092-
Hél;] (;“[Zfrrls Power Amplifier BBS5KSCAJ 1010 September 06, 2012
. Dual Directional 777D 50128 July 10,2012
Agilent
Coupler 778D 50454 July 06, 2012
. Directional RF
Agilent Bridges 86205A MY31402302 July 12,2012
Microlab LP Filter LA-60N N/A September 29, 2012
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3.Summary of Results

3.1 FCC Power Measurement Procedures

Power measurements were performed using a power meter under digital average mode.

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 Average Power

WLAN
24
Erea) Original Power Measured Power
Mode Ch. # () Rate [ m] [ m]
Chain A Chain B Chain A Chain B
1 2412 1 16.8 16.5
6 2437 1 16.8 16.5
802.11b 11 2462 1 16.8 16.5
1 2412 1 16.6 16.4
6 2437 1 15.0 15.0
11 2462 1 16.0 15.9
1 2412 6 14.1 14.1
6 2437 6 16.6 16.3
802.11g 11 2462 6 14.0 14.0
1 2412 6 13.9 13.8
6 2437 6 16.7 16.5
11 2462 6 135 135
1 2412 HTO 131 131
6 2437 HTO 16.5 16.2
11 2462 HTO 12.5 12.4
1 2412 HT8 12.5 12.3
802.11n HT20 6 2437 HT8 16.6 16.3
11 2462 HT8 12.4 12.2
1 2422 HTO 11.6 11.6 11.6 11.6
6 2437 HTO 13.3 13.0 13.2 13.0
11 2450 HTO 111 104 11.1 10.3
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Original Power Measured Power
Mode Ch.# F(re(;. Rate Il Il
Chain A Chain B Chain A Chain B

3 2422 HTO 10.6 10.3

6 2437 HTO 13.6 13.2

9 2450 HTO 10.1 10.1

3 2422 HTO 9.2 9.1
802.11n HT40 6 2437 HTO 12.7 12.6

9 2450 HTO 10.1 10.0

3 2422 HT8 7.3 7.0 7.2 7.0

6 2437 HT8 12.3 12.3 121 12.3

9 2450 HT8 6.5 6.7 6.4 6.7

Note :

The modes with highest output power channel were chosen for the conducted output power measurement.

Please refer to original report (FCC ID: PD962230ANH and PD962230ANHU) for Average Power information as
documented in 10/21/2010 original filing.
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5.2
Original Power Measured Power
Mode Ch. # F(rec;. Rate Il |
Chain A Chain B Chain A Chain B
36 5180 6 16.2 16.1
40 5200 6 16.2 16.1
48 5240 6 15.9 15.8
802.11a

36 5180 6 15.9 15.9
40 5200 6 15.8 15.8
48 5240 6 15.7 15.7
36 5180 HTO 15.9 15.7
40 5200 HTO 16.5 16.3
48 5240 HTO 16.4 16.3
36 5180 HTO 16.0 15.9

802.11n HT20 40 5200 HTO 16.0 15.9
48 5240 HTO 15.9 15.8
36 5180 HT8 13.3 13.3 13.3 13.3
40 5200 HT8 13.2 13.2 13.0 12.9
48 5240 HT8 13.0 12.9 12.9 12.7
38 5190 HT7 12.8 12.8
46 5230 HT7 16.4 16.4
38 5190 HT7 12.7 12.6

802.11n HT40
46 5230 HT7 15.8 15.6
38 5190 HT8 10.0 10.8 10.0 10.4
46 5230 HT8 13.4 13.3 13.3 13.3

Note :

The modes with highest output power channel were chosen for the conducted output power measurement.

Please refer to original report (FCC ID: PD962230ANH and PD962230ANHU) for Average Power information as
documented in 10/21/2010 original filing.
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5.3
Original Power Measured Power
Mode Ch. # F(re()]. Rate [ m] [ m]
Chain A Chain B Chain A Chain B
52 5260 6 15.9 15.9
60 5300 6 16.3 16.2
64 5320 6 16.4 16.3
802.11a

52 5260 6 15.3 15.3
60 5300 6 154 15.3
64 5320 6 15.9 15.9
52 5260 HTO 16.1 16.1
60 5300 HTO 16.6 16.5
64 5320 HTO 16.6 16.4
52 5260 HTO 154 15.3

802.11n HT20 60 5300 HTO 15.3 15.2
64 5320 HTO 15.7 155
52 5260 HT8 12.7 125 12.7 12.2
60 5300 HT8 13.2 12.6 13.2 12.3
64 5320 HT8 12.9 13.1 12.9 13.0
54 5270 HT7 16.0 15.7
62 5310 HT7 115 11.2
54 5270 HT7 15.2 15.1

802.11n HT40
62 5310 HT7 124 12.1
54 5270 HT8 12.6 12.5 12.5 12.4
62 5310 HT8 12.4 12.3 12.3 12.3

Note :

The modes with highest output power channel were chosen for the conducted output power measurement.

Please refer to original report (FCC ID: PD962230ANH and PD962230ANHU) for Average Power information as
documented in 10/21/2010 original filing.
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9.5
Original Power Measured Power
Mode Ch. # F(re(;. Rate [ m] [ m]
Chain A Chain B Chain A Chain B

100 5500 6 16.4 16.2

116 5580 6 16.5 16.5

802.11a 140 5700 6 16.5 16.4
Legacy 100 5500 6 15.6 15.4
116 5580 6 15.7 15.6
140 5700 6 15.5 15.5

100 5500 HTO 16.4 16.4

116 5580 HTO 16.4 16.4

140 5700 HTO 16.3 16.3
100 5500 HTO 15.6 15.3
802.11n HT20 116 5580 HTO 15.7 15.6
140 5700 HTO 15.5 15.5
100 5500 HT8 12.7 13.2 12.7 13.0
116 5580 HT8 12.7 13.2 12.7 13.2
140 5700 HT8 12.4 12.4 12.3 12.3

102 5510 HT7 15.5 15.3

110 5550 HT7 16.5 16.3

134 5670 HT7 16.4 16.3
102 5510 HT7 14.8 14.6
802.11n HT40 110 5550 HT7 15.8 15.6
134 5670 HT7 15.6 15.3
102 5510 HT8 13.1 13.0 12.8 12.7
110 5550 HT8 13.2 13.2 12.8 12.9
134 5670 HT8 12.6 12.8 12.5 12.6

Note :

The modes with highest output power channel were chosen for the conducted output power measurement.
Please refer to original report (FCC ID: PD962230ANH and PD962230ANHU) for Average Power information as
documented in 10/21/2010 original filing.
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9.5
Original Power Measured Power
Mode Ch. # F(rec;. Rate [ m] [ m]
Chain A Chain B Chain A Chain B
149 5745 6 16.5 16.5
157 5785 6 16.5 16.5
165 5825 6 16.5 16.5
802.11a

149 5745 6 16.7 16.7
157 5785 6 16.7 16.7
165 5825 6 16.6 16.5
149 5745 HTO 16.6 16.4
157 5785 HTO 16.5 16.4
165 5825 HTO 16.5 16.5
149 5745 HTO 16.0 15.9

802.11n HT20 157 5785 HTO 15.9 15.7
165 5825 HTO 15.9 15.7
149 5745 HT8 13.6 13.5 134 13.2
157 5785 HT8 13.5 134 13.3 13.0
165 5825 HT8 13.3 13.7 13.3 13.3
151 5755 HT7 16.5 16.5
159 5795 HT7 16.5 16.5
151 5755 HT7 16.6 16.3

802.11n HT40
159 5795 HT7 16.6 16.2
151 5755 HT8 13.5 13.5 134 134
159 5795 HT8 13.3 134 13.3 13.2

Note :

The modes with highest output power channel were chosen for the conducted output power measurement.

Please refer to original report (FCC ID: PD962230ANH and PD962230ANHU) for Average Power information as
documented in 10/21/2010 original filing.
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3.3 SAR Test Configuration
Notebook Testing for SAR

Devices are to be setup according to KDB 447498 requirements and are configured with maximum output power
during SAR assessment for a worst-case SAR evaluation.

SAR Testing for Notebook per KDB 447498 & KDB 616217

Per KDB 447498 4) a), the Base is required to be tested touching the flat phantom.

SAR is required for each antenna located within 5 cm of the edge closet to the user for the applicable display
orientation. For antenna(s) located > 5 cm from this edge, the test reduction and exclusion procedures for laptop
computers in KDB 616217 are applied.

IEEE 802.11 Transmitters

802.11 a/b/g and 4.9 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 band, channels 52 and 64 in the 5.25 ~ 5.35 band, channels 104, 116,
124 and 136 in the 5.470 ~ 5.725 band, and channels 149 and 161 in the 5.8 band. When 5.8 §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 higher than the 802.11b mode.

Mod s | Turbo “?Se-fza:;t Test Channds”
ode z nmn
hannel 802.1%3 S02.11g UNII
2412 1% + v
802.11 big 2437 6 6 + v
2462 117 + v
5.18 36 i
5.20 40 -
=55 v 42 (5.21 GHz) | =
524 48 +
= = 50 (5.25 GHz) | 3
5,28 56 -
=50 e 58 (5.29 GHz) —
552 4 ~
5.500 100 -
U 5520 104 ~
5.540 108 -
5.560 112 -
802.11a 5.580 116
5 600 120 Unknown -
5.620 124 - N +
5.640 128 ? -
5.660 132 i -
5680 | 136 i +
5.700 140 — -
5745 149 4 o
I s 153 152 (5.76 GHz) - -
§15.247 | 2783 157 + -
5.805 161 160 (5.80 GHz) - 4
§15.247 | 5825 | 165 +

~ = “default test channels”

* = pogsible 802 11 a chatnels with matimogn average outpot = the “defadt test channels™

W= possible 802 11z channels with marimum average output 3 dB = the “default test channels”

¥ = when ot power isredoced for channel 1 andfor 11 tomeet restricted band requirem ert s the
highest outpost charnels closest to each of these channels should be tested
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According to KDB 616217, the WWAN and WLAN antenna are required to be tested for SAR as below.

Mode Front Screen Back Screen Left Screen Right Screen Top Screen Base

WLAN X O X X X o

<The Distance information of Antenna to Edges of EUT>

313.6Mmm

207.5
mm

92.8

B s Wi S P = =
| 7ML WLAN(Aux/ |1 WEAN(Mainy 1l_" Ti_ :
el S ,Pdr'tzﬁiuﬂﬂ '-'Pnrﬂfﬁ(fﬂ )i ® [ % i "
=g BI) s

S —
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3.4 SAR Data Summary
Ambient Temperature (°C) 22.3
Liquid Temperature (°C) 223
2.4 Body Test Date 2012-01-19
1. Base
Freq. Avg. output
Mode Ch. # q Antenna 9. outp Test Results (W/ )
() (Chain) Power (- m) 1g-SAR 10g-SAR
1 2412 Main 16.8 0.904 0.368
6 2437 Main 16.8 0.873 0.355
202.11b 11 2462 Main 16.8 0.880 0.351
1 2412 AUX 16.6 0.713 0.290
6 2437 AUX 15.0
11 2462 AUX 16.0
202,11 1 2412 Main &AUX
(H];20;1 6 2437 Main &AUX 13.2 & 13.0 0.445 0.186
11 2462 Main &AUX
202,11 3 2422 Main &AUX
(H”f40;l 6 2437 Main &AUX 12.1&12.3 0.310 0.131
9 2450 Main &AUX
2. Back Screen
Freq. Avg. output
Mode ch. # q Antenna 9. outp Test Results (W/ )
() (Chain) Power (- m) 1g-SAR 10g-SAR
1 2412 Main 16.8 0.015 0.00727
802.11b 6 2437 Main 16.8
11 2462 Main 16.8
1 2412 Main &AUX
?10{2"[;(1);1 6 2437 Main &AUX 13.2 & 13.0 0.00868 0.00301
11 2462 Main &AUX
<Note>

1. 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.

Liquid tissue depth was at least 15 cm.

2.
3.
4. The distance from EUT to flat phantom for testing Back position is 15 mm and Base position is no gap.
5. According to KDB 248227, SAR is not required for 802.11g/n HT20/HT40 single chain channels when the

maximum average output power is less than 1/4

corresponding 802.11b channels

higher than that measured on the

6. Other position was not tested since the antenna distance to edge was greater than 5 cm per KDB616217.

7. The modes with highest output power channel were chosen for the conducted output power.

8. Base position and Back screen Position tested according to RSS-102 (Issue 4) standard.
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Ambient Temperature (°C) 22.5
Liquid Temperature (°C) 22.5
5.2 Body Test Date 2012-01-20
1. Base
Mode Cch. # Freq. Antenna Avg. output Test Results (W/ )
() (Chain) Power (- m) 1g-SAR 10g-SAR
36 5180 Main 15.9
40 5200 Main 16.5 0.348 0.096
802.11n 48 5240 Main 16.4
(HT20) 36 5180 AUX 16.0
40 5200 AUX 16.0 0.478 0.146
48 5240 AUX 15.9
202 11n 36 5180 Ma%n &AUX 13.3& 13.3 0.192 0.062
(H"l;20) 40 5200 Ma%n &AUX
48 5240 Main &AUX
802.11n 38 5190 Main &AUX
(HT40) 46 5230 Main &AUX 13.3 & 13.3 0.268 0.088
2. Back Screen
Mode Ch. # Freq. Antenna Avg. output Test Results (W/ )
() (Chain) Power (- m) 1g-SAR 10g-SAR
36 5180 AUX 16.0
802.11n 40 5200 AUX 16.0 0.076 0.029
(HT20)
48 5240 AUX 15.9
802.11n 38 5190 Main &AUX
(HT40) 46 5230 Main &AUX 13.3& 13.3 0.062 0.025
<Note>

2.
3.
4. The distance from EUT to flat phantom for testing Back position is 15 mm and Base position is no gap.
5.

According to KDB 248227, SAR is not required for 802.11g/n HT20/HT40 single chain channels when the

maximum average output power is less than 1/4

corresponding 802.11b channels

higher than that measured on the

6. Other position was not tested since the antenna distance to edge was greater than 5 cm per KDB616217.

7. The modes with highest output power channel were chosen for the conducted output power.

8. Base position and Back screen Position tested according to RSS-102 (Issue 4) standard.
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Ambient Temperature (°C) 22.5
Liquid Temperature (°C) 22.5
5.3 Body Test Date 2012-01-20
1. Base
Freq. Avg. output
Mode Ch. # q Antenna g. outp Test Results (W/ )
() (Chain) Power (- m) 1g-SAR 10g-SAR
202,11 52 5260 Main 16.1
S 60 5300 Main 16.6 0.294 0.086
(HT20) .
64 5320 Main 16.6
202 11 52 5260 AUX 15.3
e 60 5300 AUX 15.4
Legacy
64 5320 AUX 15.9 0.446 0.159
211 52 5260 Main &AUX
?gn'zol)l 60 5300 | Main &AUX
64 5320 Main &AUX 129 & 13.0 0.157 0.052
802.11n 54 5270 Main &AUX 125&12.4 0.204 0.069
(HT40) 62 5310 | Main &AUX
2. Back Screen
Freq. Avg. output
Mode Ch. # q Antenna Test Results (W/ )
() (Chain) Power (- m) 1g-SAR 10g-SAR
511 52 5260 AUX 15.3
802.11n 60 5300 AUX 15.4
Legacy
64 5320 AUX 15.9 0.047 0.019
802.11n 54 5270 Main &AUX 125 & 124 0.076 0.027
(HT40) 62 5310 Main &AUX
<Note>

1

2.
3.
4.
3.

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

Liquid tissue depth was at least 15 cm.

. The test data reported are the worst-case SAR value with the position set in a typical configuration.

The distance from EUT to flat phantom for testing Back position is 15 mm and Base position is no gap.

According to KDB 248227, SAR is not required for 802.11g/n HT20/HT40 single chain channels when the

maximum average output power is less than 1/4

corresponding 802.11b channels

higher than that measured on the

. The modes with highest output power channel were chosen for the conducted output power.

. Base position and Back screen Position tested according to RSS-102 (Issue 4) standard.

. Other position was not tested since the antenna distance to edge was greater than 5 cm per KDB616217.
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Ambient Temperature (°C) 22.6
Liquid Temperature (°C) 22.6
55 Body Test Date 2012-01-25
1. Base
Freq. Avg. output
Mode Ch. # q Antenna g. outp Test Results (W/ )
() (Chain) Power (- m) 1g-SAR 10g-SAR
100 5500 Main 16.4
802.11a 116 5580 Main 16.5 0.578 0.175
Legacy -
140 5700 Main 16.5
202,11 100 5500 AUX 14.8
~on 116 5580 AUX 15.8 0.669 0.177
(HT40)
140 5700 AUX 15.6
202,11 100 5500 Main &AUX
(H];20;1 116 5580 Main &AUX 12.7 & 13.2 0.391 0.125
140 5700 Main &AUX
202,11 102 5510 Main &AUX
(H];40;l 110 5550 Main &AUX 12.8 & 12.9 0.507 0.158
134 5670 Main &AUX
2. Back Screen
Freq. Avg. output
Mode ch. # q Antenna g. outp Test Results (W/ )
() (Chain) Power (- m) 1g-SAR 10g-SAR
802.11 100 5500 AUX 14.8
~on 116 5580 AUX 15.8 0.137 0.055
(HT40)
140 5700 AUX 15.6
80211 102 5510 Main &AUX
(H"1;4O;1 110 5550 Main &AUX 128 & 12.9 0.089 0.034
134 5670 Main &AUX
<Note>

2.
3.
4. The distance from EUT to flat phantom for testing Back position is 15 mm and Base position is no gap.
5. According to KDB 248227, SAR is not required for 802.11g/n HT20/HT40 single chain channels when the

maximum average output power is less than 1/4

corresponding 802.11b channels

higher than that measured on the

6. Other position was not tested since the antenna distance to edge was greater than 5 cm per KDB616217.

7. The modes with highest output power channel were chosen for the conducted output power

8. Base position and Back screen Position tested according to RSS-102 (Issue 4) standard.
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Ambient Temperature (°C) 22.8
Liquid Temperature (°C) 22.8
5.8 Body Test Date 2012-01-26
1. Base
Freqg. Avg. output
Mode Ch. # q Antenna Test Results (W/ )
() (Chain) Power (- m) 1g-SAR 10g-SAR
202,11 149 5745 Main 16.6 0.336 0.104
- 157 5785 Main 16.5
(HT20) .
165 5825 Main 16.5
202,11 149 5745 AUX 16.7
L 'acn 157 5785 AUX 16.7 0.701 0.237
gacy 165 5825 AUX 16.6
202,11 149 5745 Main &AUX 134 & 13.2 0.218 0.072
(HT'zol)l 157 5785 | Main &AUX
165 5825 Main &AUX
802.11n 151 5755 Main &AUX 134 & 13.4 0.228 0.076
(HT40) 159 5795 | Main &AUX
2. Back Screen
Freq. Avg. output
Mode Ch. # q Antenna Test Results (W/ )
() (Chain) Power (- m) 1g-SAR 10g-SAR
80211 149 5745 AUX 16.7
S 157 5785 AUX 16.7 0.119 0.048
Legacy
165 5825 AUX 16.6
802.11n 151 5755 Main &AUX 134 & 134 0.095 0.033
(HT40) 159 5795 | Main &AUX
<Note>

1.

2.
3.
4.
3.

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.

Liquid tissue depth was at least 15 cm.

The distance from EUT to flat phantom for testing Back position is 15 mm and Base position is no gap.

According to KDB 248227, SAR is not required for 802.11g/n HT20/HT40 single chain channels when the

maximum average output power is less than 1/4

corresponding 802.11b channels

higher than that measured on the

. The modes with highest output power channel were chosen for the conducted output power

. Base position and Back screen Position tested according to RSS-102 (Issue 4) standard.

. Other position was not tested since the antenna distance to edge was greater than 5 cm per KDB616217.
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Test Plot - DASY4 Report
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2450 Validation Test_Body
Date: 2012-01-19

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: Validation 2450 MHz Bodv.dad

Input Power : 100 mW

DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN:734
Program Name: Validation 2450 MHz_Body

Communication System: CW; Frequency: 2450 MHz:;Duty Cyele: 1:1
Medium parameters used: f = 2450 MHz; o = 2.01 mho/m; £ = 51; p = 1000 kg'm?
Phantom section: Flat Section

DASY S Configuration:

- Probe: ET3DV6 - SN1782: ConvF(3.94, 3.94, 3.94); Calibrated: 2011-04-14

- Sensor-Surface: dmm { Mechanical Surface Detection)

- Electronics: DAE3 Sn479: Calibrated: 2011-08-29

- Phantom: SAM with CRP 2011(left); Type: SAM; Serial: TP-1645

- Measurement SW: DASYY, V4.7 Build 80; Postprocessing SW: SEMCALD, V1.8 Build 186

Validation 2450 MHz_Body/Area Scan (61x61x1): Measurement grid: ds=15mm, dv=15mm
Maximum value of SAR (interpolated) = 6.49 mWig

Validation 2450 MHz_Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 49.7 Vim; Power Dnft = 0.004 dB

Peak SAR (extrapolated) = 13.7 Wikg

SAR(1 g) = 5.44 mW/g; SAR(10 g) = 2.42 mW/g

Maccimum value of SAR (measured) = 5.98 mW/g

0 dB = 5.98mW/g
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5200 Validation Test_Body
Date: 2012-01-20

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: Validation 5200 MHz Bodv.dad

Input Power : 100 mW

DUT: Dipole DSGHzVZ; Type: DSGHzV2; Serial: DSGHzY2 - SN:1106
Program Name: Validation

Communication System: CW; Frequency: 5200 MHz:;Duty Cyele: 1:1
Medium parameters used: £ = 5200 MHz o = 5.23 mho/'m; £ = 48.7; p = 1000 kg/m?
Phantom section: Flat Section

DASY S Configuration:

- Probe: EX3DV4 - SN3791; ConvF(3.96, 3.96, 3.96); Calibrated: 201 1-06-21

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

- Electromics: DAE3Y Snd79; Calibrated: 2011-08-29

- Phantom: SAM with CRP_2011(left); Type: SAM: Serial: TP-1645

- Measurement SW: DASYY, V4.7 Build 80; Postprocessing SW: SEMCALD, V1.8 Build 186

Validation 53200_Body/Area Scan (81x81x1): Measurement grid: dx=10mm. dv=10mm
Maximum value of SAR (interpolated) = 15.0 mW/g

Validation 5200_Body/Zoom Scan (8x8x8)/Cube (:: Measurement gnd: dx=4mm. dy=4mm. dz=4mm
Reference Value = 51.6 V/m; Power Drift = -0.185 dB

Peak SAR (extrapolated) = 28.0 Wikg

SAR(1 g) = 7.45 mW/g; SAR(10 g) = 2.11 mW/g

Maximum value of SAR (measured) = 14.7 mW/g

0dB = 14.7mW/g
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1g/10g Averaged SAR
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5500 Validation Test_Body
Date: 2012-01-25

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: Validation 3500 MHz Bodv.dad

Input Power : 100 mW

DUT: Dipole DSGHzVZ; Type: DSGHzV2; Serial: DSGHzY2 - SN:1106
Program Name: Validation

Communication System: CW; Frequency: 5500 MHz:;Duty Cyele: 1:1
Medium parameters used: f = 5500 MHz; o = 5.66 mho/m; & = 48.5; p = 1000 kg/m?
Phantom section: Flat Section

DASY S Configuration:

- Probe: EX3DV4 - SN3791; ConvF(3.48, 3.48, 3.48); Calibrated: 2011-06-21

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

- Electromics: DAE3Y Snd79; Calibrated: 2011-08-29

- Phantom: SAM with CRP_2011(left); Type: SAM; Serial: TP-1645

- Measurement SW: DASYY, V4.7 Build 80; Postprocessing SW: SEMCALD, V1.8 Build 186

Validation 5500_Body/Area Scan (81x81x1): Measurement grid: dx=10mm. dv=10mm
Maximum value of SAR (interpolated) = 18.8 mW/g

Validation 5500_Body/Zoom Scan (8x8x8)/Cube 0: Measurement grid: dy=4mm, dy=4mm, dz-4mm
Reference Value = 55.1 V/im: Power Drift = -(.125 dB

Peak SAR (extrapolated) = 29.7 Wikg

SAR(1 g) = 8.07 mW/g; SAR(10 g) = 2.29 mW/g

Maccimum value of SAR (measured) = 16.0 mW/g

0 dB = 16.0mW/g



Report File No. :

F690501/RF-SAR001976

Date of Issue : 2012-01-31
Page : 35/134
Z Scan
1g/10g Averaged SAR
SAR: Zoom Scan:Value Along 2, 3=, Y—4
16 *
-
14+ \
C |
12 \
10 - i
o Y
zs
6+ x\
4 - I\\_\\
2 S
N
01|111||||1515“T—_—1—+—4—||1||:n|11
0.005 0.010 0.015 0.020 0.025 0.030



Report File No. : F690501/RF-SAR001976

Date of Issue : 2012-01-31
Page : 36/134
5800 Validation Test_Body
Date: 2012-01-26

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: Validation 3800 MHz Bodv.dad

Input Power : 100 mW

DUT: Dipole DSGHzVZ; Type: DSGHzV2; Serial: DSGHzY2 - SN:1106
Program Name: Validation

Communication System: CW; Frequency: 5800 MHz:;Duty Cyele: 1:1
Medium parameters used: £ = 5800 MHz o = 6.27 mho/'m; £ = 47.9; p = 100 kg/m?
Phantom section: Flat Section

DASY S Configuration:

- Probe: EX3DV4 - SN3791; ConvF(3.66, 3.66, 3.66); Calibrated: 201 1-06-21

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

- Electromics: DAE3Y Snd79; Calibrated: 2011-08-29

- Phantom: SAM with CRP_2011(left); Type: SAM: Serial: TP-1645

- Measurement SW: DASYY, V4.7 Build 80; Postprocessing SW: SEMCALD, V1.8 Build 186

Validation 5800_Body/Area Scan (81x81x1): Measurement grid: dx=10mm. dv=10mm
Maximum value of SAR (interpolated) = 15.1 mW/g

Validation 5800_Body/Zoom Scan (8x8x8)/Cube (:: Measurement gnd: dx=4mm. dy=4mm. dz=4mm
Reference Value = 48.0 V/im; Power Dnft = -0.033 dB

Peak SAR (extrapolated) = 28.1 Wkg

SAR(1 g) = 7.73 mW/g; SAR(10 g) = 2.2 mW/g

Maximum value of SAR (measured) = 14.8 mWig

0 dB = 14.8mW/g
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2.4 Body SAR Test
Date: 2012-01-19

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN Base Mamn ANT.dad

DUT: 62230ANHMWNP2OOXIB); Type: Medule{Note PC); Serial: HPKQ93GRCOOSTS
Program Name: WLAN_Body

Communication System: WLAN; Frequency: 2412 MHz; Duty Cyele: 1:1
Medium parameters used: £ = 2412 MHz 6 = 1.94 mho/m; &, = S1.1: p = 1000 kg/m?
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: ET3DVG - SN1782; ConvF(3.94, 3.94, 3.94): Calibrated: 2011-04-14

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3S Sn479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 2011(left); Type: SAM: Serial: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11b_Low_Base_Main ANT/Area Scan (91x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.881 mW/g

WLAN_11b_Low_Base_Main ANT/Zoom Scan (7x7x7)y/Cube 0: Measurement grid: dx-5mm, dy-5mm,
de=5mm

Reference Value = 6,12 Vim: Power Drift = -0, 148 dB

Peak SAR (extrapolated) = 2.84 Wikg

SAR(1 g) = 0.904 mW/g: SAR(10 g) = 0.368 mW/g

Maxmmum value of SAR (measured) = 0.998 mW/g

db
0.000

-5.00
-10.0
-15.0

-20.0

-25.0

0 dB = 0.998mW/g
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Date: 2012-01-19

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN Base Mamn ANT.dad

DUT: 62230ANHMW(NP2OOXIB); Type: Medule(Note PC); Serial: HPKQ93GBCOOOSTS
Program Name: WLAN_Body

Communication System: WLAN; Frequency: 2437 MHz; Duty Cyele: 1:1
Medium parameters used: £ = 2437 MHz, o = 1.98 mho'm; £ = 51; p = 1000 Itcg.":l:'.3
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: ET3DVG - SN1782; ConvF(3.94, 3.94, 3.94): Calibrated: 2011-04-14

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 2011(left); Type: SAM: Serial: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11b_Mid_Base_Main ANT/Area Scan (91x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0,848 mW/g

WLAN_11b_Mid_Base_Main ANT/Zoom Scan (7Tx7x7)/Cube : Measurement gnd: dx=Smm, dv—5mm,
dz=5mm

Reference Value = 6,41 Vim: Power Drift = 0,129 dB

Peak SAR (extrapolated) = 2.76 Wikg

SAR(1 g) = 0.873 mW/g: SAR(I0 g) = 0.355 mW/g

Maxmmum value of SAR (measured) = 0.943 mW/g

—-5.06
10,1
-15.2

-20.2

-25.3

0 dB = 0.943mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN Base Mamn ANT.dad

DUT: 62230ANHMWNP2OOXIB); Type: Medule{Note PC); Serial: HPKQ93GRCOOSTS
Program Name: WLAN_Body

Communication System: WLAN; Frequency: 2462 Mz Duty Cyele: 1:1
Medium parameters used: f = 2462 MHz; o = 2.03 mho/m; £_= 51: p = 1000 kg/m’
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: ET3DV6 - SN1782; ConvlF(3.94, 3.94, 3.94); Calibrated: 2011-04-14

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 2011(left); Type: SAM: Serial: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11b_High_Base_Main ANT/Area Scan (91x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.830 mW/g

WLAN_11b_High_Base_Main ANT/Zoom Scan (7x7Tx7)/Cube 0: Measurement grid: ds=Smm. dyv-Smm,
de=5mm

Reference Value = 6.11 V/m; Power Drift = <0199 dB

Peak SAR (extrapolated) = 2.91 Wikg

SAR(1 g) = 0.880 mW/g: SAR(10 g) = 0.351 mW/g

Maximum value of SAR (measured) = 0.980 mWig

db
0.000

-5.02
-10.0
-15.1

-20.1

-25.1

0 dB = 0.980mW/g
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Date: 2012-01-19

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN_Base Aux ANT.dad

DUT: 62230ANHMW(NP2OOXIB); Type: Medule(Note PC); Serial: HPKQ93GBCOOOSTS
Program Name: WLAN_Body

Communication System: WLAN; Frequency: 2412 MHz; Duty Cyele: 1:1
Medium parameters used: f = 2412 MHz, o= 1.94 mho'm; £ = 51.1; p = 1000 k,ga’m3
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: ET3DVG - SN1782; ConvF(3.94, 3.94, 3.94): Calibrated: 2011-04-14

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 2011(left); Type: SAM: Serial: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11b_Low_Base_Aux ANT/Area Scan (91x121x1): Measurement grid: ds= 15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.683 mW/g

WLAN_11b_Low_Base_Aux ANT/Zoom Scan (Tx7TxT)/Cube 0 Measurement grid: dx=Smm, dy=5mm.
dz=5mm

Reference Value = 7.81 Vim: Power Drift = -0.012 dB

Peak SAR (extrapolated) = 2.23 Wikg

SAR(1 g) = 0.713 mW/g: SAR(I0 g) = 0.290 mW/g

Maxmmum value of SAR (measured) = 0.779 mW/g

—-5.20
10.4
-15.6

-20.8

-26.0

0 dB = 0.779mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN BackScreen Main ANT.dad

DUT: 62230ANHMWNP2OOXIB); Type: Medule{Note PC); Serial: HPKQ93GRCOOSTS
Program Name: WLAN_Body

Communication System: WLAN; Frequency: 2412 MHz; Duty Cyele: 1:1
Medium parameters used: f = 2412 MHz: ¢ = 1.94 mho/m; £_= S1.1; p = 1000 kg/m®
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: ET3DV6 - SN1782; ConvlF(3.94, 3.94, 3.94); Calibrated: 2011-04-14

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 2011(left); Type: SAM: Serial: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11b_Low_Back Screen_Main ANT/Area Scan (101x121x1): Measurement grid: dx-15mm,
dyv=15mm

Maximum value of SAR (interpolated) = 0.015 mW/g

WLAN_11b_Low_Back Screen_Main ANT/Zoom Scan (7x7x7)/Cube (: Measurement grid: dx—5mm,
dy=5mm. dz=5mm

Reference Value = 1.84 Vim; Power Drift = -0.15% dB

Peak SAR (extrapolated) = 0.035 Wikg

SAR(1 g) = 0.015 mW/g: SAR(10 g) = 0.00727 mW/g

Maximum value of SAR (measured) = 0,016 mW/'g

dB
0.000

-10.0
-20.0
-30.0

-10.0

-50.0

0 dB = 0.016mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN_ Base AUN&Main ANT _HT20.dad

DUT: 62230ANHMW(NP2OOXIB); Type: Medule(Note PC); Serial: HPKQ93GBCOOOSTS
Program Name: WLAN_Body

Communication System: WLAN; Frequency: 2437 MHz; Duty Cyele: 1:1
Medium parameters used: £ = 2437 MHz, o = 1.98 mho'm; £ = 51; p = 1000 Itcg.":l:'.3
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: ET3DVG - SN1782; ConvF(3.94, 3.94, 3.94): Calibrated: 2011-04-14

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 2011(left); Type: SAM: Serial: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11In(HT20)_Mid_Base_Main&Aux ANT/Area Scan (91x121x1): Measurement grid: dx=15mm,
dyv=15mm

Maximum value of SAR (interpolated) = 0,439 mW/g

WLAN_1In(HT20)_Mid_Base_Main&Aux ANT/Zoom Scan (Tx7x7)Cube 0: Measurement grid:
dx=5Smm. dy-5mm, dz=5mm

Reference Value = 7.45 Vim; Power Drift = 0.098 dB

Peak SAR (extrapolated) = 1.41 Wikg

SAR(1 g) = 0.445 mW/g: SAR(10 g) = 0.186 mW/g

Maximum value of SAR (measured) = 0,486 mW/'g

dB
0.000

-4.86
-9.72
-14.6

-19.4

-24.3

0 dB = 0.486mW/g



Report File No. : F690501/RF-SAR001976

Date of Issue : 2012-01-31
Page : 45/134
Date: 2012-01-19

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN_ Base AUN&Main ANT _HT40.dad

DUT: 62230ANHMW(NP2OOXIB); Type: Medule(Note PC); Serial: HPKQ93GBCOOOSTS
Program Name: WLAN_Body

Communication System: WLAN; Frequency: 2437 MHz; Duty Cyele: 1:1
Medium parameters used: £ = 2437 MHz, o = 1.98 mho'm; £ = 51; p = 1000 Itcg.":l:'.3
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: ET3DVG - SN1782; ConvF(3.94, 3.94, 3.94): Calibrated: 2011-04-14

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 2011(left); Type: SAM: Serial: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11In(HT40)_Mid_Base_Main&Aux ANT/Area Scan (91x121x1): Measurement grid: dx=15mm,
dyv=15mm

Maximum value of SAR (interpolated) = 0.303 mW/g

WLAN_1In(HT40)_Mid_Base_Main&Aux ANT/Zoom Scan (Tx7x7)Cube 0: Measurement grid:
dx=5Smm. dy-5mm, dz=5mm

Reference Value = 6,26 Vim; Power Drift = <. 193 dB

Peak SAR (extrapolated) = 0,966 Wikg

SAR(1 g) = 0.310 mW/g: SAR(10 g) = 0.131 mW/g

Maximum value of SAR (measured) = 0,339 mW/'g

dB
0.000

-4.84
-9.68
-14.5%

-19.4

-24.2

0 dB = 0.339mW/g



Report File No. : F690501/RF-SAR001976

Date of Issue : 2012-01-31
Page : 46 /134
Date: 2012-01-19

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN BackScreen AUN&Main ANT _HT20.dad

DUT: 62230ANHMWNP2OOXIB); Type: Medule{Note PC); Serial: HPKQ93GRCOOSTS
Program Name: WLAN_Body

Communication System: WLAN; Frequency: 2437 MHz; Duty Cyele: 1:1
Medium parameters used: £ = 2437 MHz; o = 1.98 mho/m; £_= 51: p = 1000 kg/m’
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: ET3DVG - SN1782; ConvF(3.94, 3.94, 3.94): Calibrated: 2011-04-14

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 2011(left); Type: SAM: Serial: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11b_Mid_Back_Screen_AUX &Main ANT_HT20/Area Scan (101x121x1): Measurement grid:
dx=15mm, dv=13mm

Maximum value of SAR (interpolated) = 0.008 mW/g

WLAN_11b_Mid_Back_Screen_AUX &Main ANT_HT20/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dxv=5mm, dv-5mm, dz=5mm

Reference Value = 1.14 Vim; Power Drift = <0113 dB

Peak SAR (extrapolated) = 0,035 Wikg

SAR(1 g) = 0.00868 mW/g; SAR(10 g) = 0.00301 mW/g

Maximum value of SAR (measured) = 0,009 mW/'g

dB
0.000

-10.0
-20.0
-30.0

-10.0

-50.0

0 dB = 0.009mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN Base Mam ANT UNII-Low{5200).dad

DUT: 62230ANHMW(NP2OOXIB); Type: Medule(Note PC); Serial: HPKQ93GBCOOOSTS
Program Name: WLAN_Body

Communication System: WLAN(11a_U-NII Low); Frequency: 5200 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; o = 5.23 mho'm; £ = 48.7; p = 1000 kgfm3
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: EX3DV4 - SN3791; ConvF(3.96, 3.96, 3.96); Calibrated: 201 1-06-21

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 201 1(left); Tyvpe: SAM: Senal: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11a_5200 MHz_Base_U-NII Low_Main ANT/Area Scan (101x121x1): Measurement grid:
dx=15mm, dy=13mm

Maximum value of SAR (interpolated) = 0.370 mW/g

WLAN_11a_5200 MHz_Base_U-NII Low_Main ANT/Zoom Scan (7x7x7)/Cube (: Measurement grd:
dx=5Smm. dy-3mm, dz=5mm

Reference Value = 3.49 V/m; Power Drift = -0. 168 dB

Peak SAR (extrapolated) = 1.10 Wikg

SAR(1 g) = 0.348 mW/g: SAR(10 g) = 0.096 mW/g

Maximum value of SAR (measured) = 0,458 mW/'g

dB
0.000

-10.0
-20.0
-30.0

-10.0

-50.0

0 dB = 0.458mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN_ Base AUN ANT UNI-Low{5200).dad

DUT: 62230ANHMW(NP2OOXIB); Type: Medule(Note PC); Serial: HPKQ93GBCOOOSTS
Program Name: WLAN_Body

Communication System: WLAN(11a_U-NII Low); Frequency: 5200 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; o = 5.23 mho'm; £ = 48.7; p = 1000 k,ga’m3
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: EX3DV4 - SN3791; ConvF(3.96, 3.96, 3.96); Calibrated: 201 1-06-21

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 2011(left); Type: SAM: Serial: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11a_5200 MHz_Base_U-NII Low_AUX ANT/Area Scan (101x121x1): Measurement grid:
dx=15mm, dy=13mm
Maximum value of SAR (interpolated) = 0.376 mW/g

WLAN_11a_5200 MHz_Base_U-NII Low_AUX ANT/Zoom Scan (Tx7x7)/Cube 0 Measurement gnd:
dx=5Smm. dy-3mm, dz=5mm

Reference Value = 1.16 V/im; Power Drift = 0,133 dB

Peak SAR (extrapolated) = 2.17 Wikg

SAR(1 g) = 0.478 mW/g: SAR(10 g) = 0.146 mW/g

Maximum value of SAR (measured) = 0,542 mW/'g

dB
-5.00

-14.0

-23.0

0 dB = 0.542mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN_ BackScreen AUN ANT UNIL-Mid(5200).dad

DUT: 62230ANHMWNP2OOXIB); Type: Medule{Note PC); Serial: HPKQ93GRCOOSTS
Program Name: WLAN_Body

Communication System: WLAN(11a_U-NII Low); Frequency: 5200 MHz; Duty Cycle: 1:1
Medium parameters used: £ = $200 MHz; 6 = 5.23 mho/m; £, = 48.7: p = 1000 kg/m®
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: EX3DV4 - SN3791; ConvF(3.96, 3.96, 3.96); Calibrated: 201 1-06-21

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3S Sn479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 2011(left); Type: SAM: Serial: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11a_5200 MHz_Back_Screen_U-NIT Low_AUX ANT/Area Scan (B1x101x1): Measurement grid:
dx=15mm, dy=15mm

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

WLAN_11a_5200 MHz_Back_Screen_U-NIT Low_AUX ANT/Zoom Scan (7x7x7)/Cube :
Measurement grid; dx-Smm, dv=5mm, dz=Smm

Reference Value = 2.63 Vim; Power Drift = 0,174 dB

Peak SAR (extrapolated) = 0.264 Wikg

SAR(1 g) = 0.076 mW/g: SAR(10 g) = 0.029 mW/g

Maximum value of SAR (measured) = 0,081 mW/'g

dB
0.000

-10.0
-20.0
-30.0

-10.0

-50.0

0 dB = 0.081mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN_ Base Mam+ALUN ANT UNI-Low(5180).dad

DUT: 62230ANHMW(NP2OOXIB); Type: Medule(Note PC); Serial: HPKQ93GBCOOOSTS
Program Name: WLAN_Body

Communication System: WLAN(11a_U-NII Low); Frequency: 3180 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5180 MHz, o = 5.21 mho'm; £ = 48.8; p = 1000 k,ga’m3
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: EX3DV4 - SN3791; ConvF(3.96, 3.96, 3.96); Calibrated: 201 1-06-21

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 2011(left); Type: SAM: Serial: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11a_5180 MHz_Base_U-NII Low_Main&AUX ANT/Area Scan (101x121x1): Measurement grid:
dx=15mm, dy=13mm

Maximum value of SAR (interpolated) = 0.244 mW/g

WLAN_11a_5180 MHz_Base U-NII Low_Muain&AUX ANT/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dv-5mm, dz=5mm

Reference Value = 2.76 V/im; Power Drift = -00.193 dB

Peak SAR (extrapolated) = 0.633 Wikg

SAR(1 g) = 0.192 mW/g: SAR(10 g) = 0.062 mW/g

Maximum value of SAR (measured) = 0,292 mW/'g

dB
0.000

-10.0
-20.0
-30.0

-10.0

-50.0

0 dB = 0.292mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN Base Mam+AUN ANT UNI-Low(5230).dad

DUT: 62230ANHMW(NP2OOXIB); Type: Medule(Note PC); Serial: HPKQ93GBCOOOSTS
Program Name: WLAN_Body

Communication System: WLAN(11a_U-NII Low); Frequency: 5230 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5230 MHz, o = 5.27 mho'm; £ = 48.7; p = 1000 kgfm3
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: EX3DV4 - SN3791; ConvF(3.96, 3.96, 3.96); Calibrated: 201 1-06-21

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 201 1(left); Tyvpe: SAM: Senal: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11a_5230 MHz_Base_U-NII Low_Main&AUX ANT/Area Scan (101x121x1): Measurement grid:
dx=15mm, dy=13mm

Maximum value of SAR (interpolated) = 0.294 mW/g

WLAN_11a_5230 MHz_Base_U-NII Low_Main&AUX ANT/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dv-5mm, dz=5mm

Reference Value = 2.95 Vim; Power Drift = 0.025 dB

Peak SAR (extrapolated) = 0.831 Wikg

SAR(1 g) = 0.268 mW/g: SAR(10 g) = 0.088 mW/g

Maximum value of SAR (measured) = 0,326 mW/'g

dB
0.000

-10.0
-20.0
-30.0

-10.0

-50.0

0 dB = 0.326mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN_ BackScreen Main+ AUN ANT UNI-Low({5230).dad

DUT: 62230ANHMWNP2OOXIB); Type: Medule{Note PC); Serial: HPKQ93GRCOOSTS
Program Name: WLAN_Body

Communication System: WLAN(11a_U-NII Low); Frequency: 5230 MHz; Duty Cycle: 1:1
Medium parameters used: £ = $230 MHz; 6 = 5.27 mho/m; £, = 48.7: p = 1000 kg/m*
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: EX3DV4 - SN3791; ConvF(3.96, 3.96, 3.96); Calibrated: 201 1-06-21

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3S Sn479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 2011(left); Type: SAM: Serial: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11a_5230 MHz_Back_Screen_U-NIT Low_MaintAUX ANT/Area Scan (81x111x1):
Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.119 mW/g

WLAN_11a_5230 MHz_Back_Screen_U-NIT Low_Main+AUX ANT/Zoom Scan (Tx7x7)/Cube 0
Measurement grid; ds-Smm, dv=5mm, dz=Smm

Reference Value = 2,23 V/im; Power Drift = 0,173 dB

Peak SAR (extrapolated) = 0,261 Wikg

SAR(1 g) = 0.062 mW/g: SAR(10 g) = 0.025 mW/g

Maximum value of SAR (measured) = 0,062 mW/g

dB
0.000

-10.0
-20.0
-30.0

-10.0

-50.0

0 dB = 0.062mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN Base Mam ANT UNI-Mid{5300).dad

DUT: 62230ANHMW(NP2OOXIB); Type: Medule(Note PC); Serial: HPKQ93GBCOOOSTS
Program Name: WLAN_Body

Commumnication System: WLAN(11a_U-NII Low); Frequency: 3300 MHz; Duty Cycle: 1:1
Medium parameters used: £ = 5300 MHz; o = 5.36 mho'm; £ = 48.5; p = 1000 k,ga’m3
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: EX3DV4 - SN3T791; ConvF(3.79, 3.79, 3.79); Calibrated: 2011-06-21

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 2011(left); Type: SAM: Serial: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11a_5300 MHz_Base_U-NII Low_Main ANT/Area Scan (101x121x1): Measurement grid:
dx=15mm, dy=13mm

Maximum value of SAR (interpolated) = 0.439 mW/g

WLAN_11a_5300 MHz_Base_U-NII Low_Main ANT/Zoom Scan (7x7x7)/Cube (: Measurement grd:
dx=5Smm. dy-3mm, dz=5mm

Reference Value = 3.28 Vim; Power Drift = -00.195 dB

Peak SAR (extrapolated) = 0.879 Wikg

SAR(1 g) = 0.294 mW/g: SAR(10 g) = 0.086 mW/g

Maximum value of SAR (measured) = 0,434 mW/'g

dB
0.000

-10.0
-20.0
-30.0

-10.0

-50.0

0 dB = 0.434mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN Base AUN ANT UNI-Mid(5320).dad

DUT: 62230ANHMW(NP2OOXIB); Type: Medule(Note PC); Serial: HPKQ93GBCOOOSTS
Program Name: WLAN_Body

Commumication System: WLAN(11a_U-NII Low); Frequency: 3320 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5320 MHz, o = 5.39 mho'm; £ = 48.5; p = 1000 k,ga’m3
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: EX3DV4 - SN3T791; ConvF(3.79, 3.79, 3.79); Calibrated: 2011-06-21

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 2011(left); Type: SAM: Serial: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11a_5320 MHz_Base_U-NII Low_AUX ANT/Area Scan (101x121x1): Measurement grid:
dx=15mm, dy=13mm

Maximum value of SAR (interpolated) = 0.432 mW/g

WLAN_11a_5320 MHz_Base_U-NII Low_AUX ANT/Zoom Scan (Tx7x7)/Cube 0: Measurement grid:
dx=5Smm. dy-3mm, dz=5mm

Reference Value = 2.57 Vim; Power Drift = -(1.125 dB

Peak SAR (extrapolated) = 1.32 Wikg

SAR(1 g) = 0.446 mW/g: SAR(10 g) = 0.159 mW/g

Maximum value of SAR (measured) = 0.577 mW/'g

dB
0.000

-10.0
-20.0
-30.0

-10.0

-50.0

0dB = 0.577mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN_ BackScreen AUN ANT UNIL-Mid(5320).dad

DUT: 62230ANHMW(NP2OOXIB); Type: Medule(Note PC); Serial: HPKQ93GBCOOOSTS
Program Name: WLAN_Body

Communication System: WLAN(11a_ U-NII Mid}; Frequency: 3320 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5320 MHz, o = 5.39 mho'm; £ = 48.5; p = 1000 k,ga’m3
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: EX3DV4 - SN3T791; ConvF(3.79, 3.79, 3.79); Calibrated: 2011-06-21

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 2011(left); Type: SAM: Serial: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11a_5320 MHz_Back_Screen_U-NIT Mid_AUX ANT/Area Scan (81x111x1): Measurement grid:
dx=15mm, dy=13mm

Maximum value of SAR (interpolated) = 0.072 mW/g

WLAN_11a_5320 MHz_Back_Screen_U-NII Mid_AUX ANT/Zoom Scan (7x7x7)/Cube O:
Measurement grid; ds-Smm, dv=5mm, dz=Smm

Reference Value = 1.43 V/m; Power Drift = -0.069 dB

Peak SAR (extrapolated) = 0.236 Wikg

SAR(1 g) = 0.047 mW/g: SAR(10 g) = 0.019 mW/g

Maximum value of SAR (measured) = 0,041 mW/'g

dB
0.000

-10.0
-20.0
-30.0

-10.0

-50.0

0dB = 0.041mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN_ Base Mam+AUN ANT UNI-Mid({5320).dad

DUT: 62230ANHMWNP2OOXIB); Type: Medule{Note PC); Serial: HPKQ93GRCOOSTS
Program Name: WLAN_Body

Communication System: WLAN(11a_ U-NII Mid}; Frequency: 3320 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5320 MHz: ¢ = 5.39 mho/m; £_= 48.5; p = 1000 kg/m*
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: EX3DV4 - SN3T91; ConvF(3.79, 3.79, 3.79); Calibrated: 2011-06-21

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 2011(left); Type: SAM: Serial: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11a_5320 MHz_Base_U-NIT Mid_Main&AUX ANT/Area Scan (101x121x1): Measurement grid:
dx=15mm, dy=13mm

Maximum value of SAR (interpolated) = 0.209 mW/g

WLAN_11a_5320 MHz_Base_U-NIT Mid_Main&AUX ANT/Zoom Scan (Tx7x7T)/Cube 0: Measurement
grid: dx=5mm, dv-5mm, dz=5mm

Reference Value = 2.31 Vim; Power Drift = -0.010 dB

Peak SAR (extrapolated) = 0,468 Wikg

SAR(1 g) = 0.157 mW/g: SAR(10 g) = 0.052 mW/g

Maximum value of SAR (measured) = 0,210 mW/'g

dB
0.000

-10.0
-20.0
-30.0

-10.0

-50.0

0 dB = 0.210mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN Base Mam+AUN ANT UNH-Mid(5270).dad

DUT: 62230ANHMW(NP2OOXIB); Type: Medule(Note PC); Serial: HPKQ93GBCOOOSTS
Program Name: WLAN_Body

Communication System: WLAN(11a_U-NII Mid}; Frequency: 53270 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5270 MHz; o = 5.33 mho'm; £ = 48.6; p = 1000 kgfm3
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: EX3DV4 - SN3T791; ConvF(3.79, 3.79, 3.79); Calibrated: 2011-06-21

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 201 1(left); Tyvpe: SAM: Senal: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11a_5270 MHz_Base_U-NII Mid_Main& Aux ANT/Area Scan (101x121x1): Measurement grid:
dx=15mm, dy=13mm

Maximum value of SAR (interpolated) = 0.232 mW/g

WLAN_11a_5270 MHz_Base U-NII Mid_Main&Aux ANT/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dxv=5mm, dv-5mm, dz=5mm

Reference Value = 2.59 Vim; Power Drift = -(1111 dB

Peak SAR (extrapolated) = 0.589 Wikg

SAR(1 g) = 0.204 mW/g: SAR(10 g) = 0.069 mW/g

Maximum value of SAR (measured) = 0.279 mW/'g

dB
0.000

-10.0
-20.0
-30.0

-10.0

-50.0

0 dB = 0.279mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN_ BackScreen Main+ AUN ANT UNI-Mid(5270).dad

DUT: 62230ANHMWNP2OOXIB); Type: Medule{Note PC); Serial: HPKQ93GRCOOSTS
Program Name: WLAN_Body

Communication System: WLAN{11a_U-NI1 Mid): Frequency: 5270 Mz Duty Cyele: 1:1
Medium parameters used: £ = $270 MHz; 6 = 5.33 mho/m; £, = 48.6: p = 1000 kg/m*
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: EX3DV4 - SN3T791; ConvF(3.79, 3.79, 3.79); Calibrated: 2011-06-21

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3S Sn479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 2011(left); Type: SAM: Serial: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11a_5270 MHz_Back_Screen_U-NIT Mid_AUX+Main ANT/Area Scan (81x111x1):
Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.115 mW/g

WLAN_11a_5270 MHz_Back_Screen_U-NIT Mid_AUX+Main ANT/Zoom Scan (7x7x7)/Cube O:
Measurement grid; ds-Smm, dv=5mm, dz=Smm

Reference Value = 2.19 Vim;, Power Drift = -0.089 dB

Peak SAR (extrapolated) = 0,374 Wikg

SAR(1 g) = 0.076 mW/g: SAR(10 g) = 0.027 mW/g

Maximum value of SAR (measured) = 0,062 mW/g

dB
0.000

-10.0
-20.0
-30.0

-10.0

-50.0

0 dB = 0.062mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN Base Mamn ANT UNII-H or Cepi(5580).dad

DUT: 62230ANHMW(NP2OOXIB); Type: Medule(Note PC); Serial: HPKQ93GBCOOOSTS
Program Name: WLAN_Body

Communication System: WLAN(11a_H or CEPT); Frequency: 3380 MHz:Duty Cyele: 1:1
Medium parameters used: f = 5580 MHz, o = 5.77 mho'm; £ = 48.4; p = 1000 k,ga’m3
Phantom section: Flal Sechon

DASY 4 Configuration:

- Probe: EX3DVY - SN3791; ConvF(3.26, 3.26, 3.26); Calibrated: 2011-06-21

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 2011(left); Type: SAM: Serial: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11a_5580 MHz_Base U-NII Upper_Main ANT/Area Scan (101x121x1}): Measurement grid:
dx=15mm, dy=13mm

Maximum value of SAR (interpolated) = 0.497 mW/g

WLAN_11a_5580 MHz_Base_U-NII Upper_Main ANT/Zoom Scan (7Tx7x7)/Cube 0 Measurement gnd:
dx=5Smm. dy-3mm, dz=5mm

Reference Value = 2.11 V/m; Power Drift = -0.137 dB

Peak SAR (extrapolated) = 1.90 Wikg

SAR(1 g) = 0.578 mW/g: SAR(10 g) = 0.175 mW/g

Maximum value of SAR (measured) = 0,765 mW/'g

dB
0.000

-10.0
-20.0
-30.0

-10.0

-50.0

0 dB = 0.765mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN Base AUN ANT UNI-H or Cept{5550).dad

DUT: 62230ANHMW(NP2OOXIB); Type: Medule(Note PC); Serial: HPKQ93GBCOOOSTS
Program Name: WLAN_Body

Communication System: WLAN(11a_H or CEPT); Frequency: 3550 MHz:Duty Cyele: 1:1
Medium parameters used: f = 5550 MHz, o = 5.73 mho'm; £ = 48.4; p = 1000 k,ga’m3
Phantom section: Flal Sechon

DASY 4 Configuration:

- Probe: EX3DVY - SN3T791; ConvE(3.48, 3.48, 3.48); Calibrated: 2011-06-21

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 2011(left); Type: SAM: Serial: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11a_5550 MHz_Base_U-NIT Upper_AUX ANT/Area Scan (101x121x1): Measurement grid:
dx=15mm, dy=13mm

Maximum value of SAR (interpolated) = 0.509 mW/g

WLAN_11a_5550 MHz_Base_U-NII Upper_AUX ANT/Zoom Scan (7x7x7)/Cube 0: Measurement grid;
dx=5Smm. dy-3mm, dz=5mm

Reference Value = 1,62 Vim; Power Drift = -0.072 dB

Peak SAR (extrapolated) = 3.57 Wikg

SAR(1 g) = 0.669 mW/g: SAR(10 g) = 0.177 mW/g

Maximum value of SAR (measured) = 0,705 mW/'g

dB
0.000

-10.0
-20.0
-30.0

-10.0

-50.0

0 dB = 0.705mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN BackScreen AUN ANT UNIL-H or Cept{5550).dad

DUT: 62230ANHMW(NP2OOXIB); Type: Medule(Note PC); Serial: HPKQ93GBCOOOSTS
Program Name: WLAN_Body

Communication System: WLAN(11a_H or CEPT); Frequency: 3550 MHz:Duty Cyele: 1:1
Medium parameters used: f = 5550 MHz, o = 5.73 mho'm; £ = 48.4; p = 1000 k,ga’m3
Phantom section: Flal Sechon

DASY 4 Configuration:

- Probe: EX3DVY - SN3T791; ConvE(3.48, 3.48, 3.48); Calibrated: 2011-06-21

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 2011(left); Type: SAM: Serial: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11a_5550 MHz_Back_Screen_U-NIT Mid_AUX ANT/Area Scan (81x111x1): Measurement grid:
dx=15mm, dy=13mm

Maximum value of SAR (interpolated) = 0.352 mW/g

WLAN_11a_5550 MHz_Back_Screen_U-NII Mid_AUX ANT/Zoom Scan (7x7x7)/Cube 0:
Measurement grid; ds-Smm, dv=5mm, dz=Smm

Reference Value = 1.34 Vim; Power Drift = 0,009 dB

Peak SAR (extrapolated) = 0,531 Wikg

SAR(1 g) = 0.137 mW/g: SAR(10 g) = 0.055 mW/g

Maximum value of SAR (measured) = 0,140 mW/'g

dB
10.0

-2.00
-14.0
-26.0

-50.0

0 dB = 0.140mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN Base Mam&AUN ANT UNI-H or Cept(5580).dad

DUT: 62230ANHMW(NP2OOXIB); Type: Medule(Note PC); Serial: HPKQ93GBCOOOSTS
Program Name: WLAN_Body

Communication System: WLAN(11a_H or CEPT); Frequency: 3580 MHz, Duty Cycle: 1:1
Medium parameters used: f = 5580 MHz, o = 5.77 mho'm; £ = 48.4; p = 1000 kgfm3
Phantom section: Flal Sechon

DASY 4 Configuration:

- Probe: EX3DVY - SN3791; ConvF(3.26, 3.26, 3.26); Calibrated: 2011-06-21

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 201 1(left); Tyvpe: SAM: Senal: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11a_5580 MHz_Base_U-NIT Upper_Main&AUX ANT/Area Scan (101x121x1): Measurement
grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0,437 mW/g

WLAN_11a_5580 MHz_Base_U-NII Upper_Main& AUX ANT/Zoom Scan (7x7x7)/Cube 0:
Measurement grid; ds-Smm, dv=5mm, dz=5mm

Reference Value = 1,60 V/im; Power Drift = 0,162 dB

Peak SAR (extrapolated) = 1.22 Wikg

SAR(1 g) = 0.391 mW/g: SAR(10 g) = 0.125 mW/g

Maximum value of SAR (measured) = 0,479 mW/'g

dB
0.000

-10.0

0 dB = 0.479mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN Base Mam&AUN ANT UNI-H or Cept(5550).dad

DUT: 62230ANHMW(NP2OOXIB); Type: Medule(Note PC); Serial: HPKQ93GBCOOOSTS
Program Name: WLAN_Body

Communication System: WLAN(11a_H or CEPT); Frequency: 3550 MHz, Duty Cyele: 1:1
Medium parameters used: f = 5550 MHz, o = 5.73 mho'm; £ = 48.4; p = 1000 kgfm3
Phantom section: Flal Sechon

DASY 4 Configuration:

- Probe: EX3DVA - SN3T9L; ConvEi(3.48, 3,48, 3.48); Calibrated: 201 1-06-21

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 201 1(left); Tyvpe: SAM: Senal: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11a_5550 MHz_Base_U-NII Upper_Main&AUX ANT/Area Scan (101x121x1): Measurement
grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.416 mW/g

WLAN_11a_5550 MHz_Base_U-NII Upper_Main& AUX ANT/Zoom Scan (7x7x7)/Cube 0:
Measurement grid; dx-Smm, dv=5mm, dz=5mm

Reference Value = 4.60 V/im; Power Drift = -0.086 dB

Peak SAR (extrapolated) = 1.67 Wikg

SAR(1 g) = 0.507 mW/g: SAR(10 g) = 0.158 mW/g

Maximum value of SAR (measured) = 0,658 mW/'g

dB
0.000

-10.0

0 dB = 0.658mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN BackScreen_Main+ AUN ANT UUNII-H or Cept(5550).dad

DUT: 62230ANHMW(NP2OOXIB); Type: Medule(Note PC); Serial: HPKQ93GBCOOOSTS
Program Name: WLAN_Body

Communication System: WLAN(11a_H or CEPT); Frequency: 3550 MHz, Duty Cyele: 1:1
Medium parameters used: f = 5550 MHz, o = 5.73 mho'm; £ = 48.4; p = 1000 kgfm3
Phantom section: Flal Sechon

DASY 4 Configuration:

- Probe: EX3DVA - SN3T9L; ConvEi(3.48, 3,48, 3.48); Calibrated: 201 1-06-21

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 201 1(left); Tyvpe: SAM: Senal: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

2012-01-31
67/134

Date: 2012-01-25

WLAN_11a_5550 MHz_Back_Screen_U-NIT Mid_AUX+Main ANT/Area Scan (81x111x1):

Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.278 mW/g

WLAN_11a_5550 MHz_Back_Screen_U-NIT Mid_AUX+Main ANT/Zoom Scan (7x7x7)/Cube (:

Measurement grid; dx-Smm, dv=5mm, dz=Smm
Reference Value = 2,73 Vim; Power Drift = -1 172 dB
Peak SAR (extrapolated) = 0,401 Wikg

SAR(1 g) = 0.089 mW/g: SAR(10 g) = 0.034 mW/g
Maximum value of SAR (measured) = 0,090 mW/'g

dB
0.000

-10.0

0 dB = 0.090mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN Base Main ANT_UNII-Upper(5745).dad

DUT: 62230ANHMW(NP2OOXIB); Type: Medule(Note PC); Serial: HPKQ93GBCOOOSTS
Program Name: WLAN_Body

Communication System: WLAN(11a_ U-NII Upper): Frequency: 5745 MHz;Duty Cyele: 1:1
Medium parameters used: f = 5745 MHz, o = 6.21 mho'm; £ = 47.9; p = 1000 kgfm3
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: EX3DVA - SN3791: ConvE(3.66, 3.66, 3.66); Calibrated: 201 1-06-21

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 201 1(left); Tyvpe: SAM: Senal: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11a_5745 MHz_Base_U-NII Upper_Main ANT/Area Scan (101x121x1}): Measurement grid:
dx=15mm, dy=13mm

Maximum value of SAR (interpolated) = 0.324 mW/g

WLAN_11a_5745 MHz_Base_U-NII Upper_Main ANT/Zoom Scan (7Tx7x7)/Cube 0 Measurement gnd:
dx=5Smm. dy-3mm, dz=5mm

Reference Value = 1.18 V/m; Power Drift = 0.137 dB

Peak SAR (extrapolated) = 1.09 Wikg

SAR(1 g) = 0.336 mW/g: SAR(10 g) = 0.104 mW/g

Maximum value of SAR (measured) = 0,453 mW/'g

dB
0.000

-10.0
-20.0
-30.0

-10.0

-50.0

0dB=0.453mW/ig
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN Base AUN ANT UNH-Upper(5785).dad

DUT: 62230ANHMWNP2OOXIB); Type: Medule{Note PC); Serial: HPKQ93GRCOOSTS
Program Name: WLAN_Body

Communication System: WLAN(11a_U-NII Upper); Frequency: 5785 MHz;Duty Cyele: 1:1
Medium parameters used: f = 5785 MHz; o = 6.24 mho/m; £_= 48; p = 1000 kg/m’
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: EX3DVA - SN3791: ConvE(3.66, 3.66, 3.66); Calibrated: 201 1-06-21

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 2011(left); Type: SAM: Serial: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11a_5785 MHz_Base_U-NII Upper_AUX ANT/Area Scan (81x101x1): Measurement grid:
dx=15mm, dy=13mm

Maximum value of SAR (interpolated) = 0.771 mWi/g

WLAN_11a_5785 MHz_Base_U-NII Upper_AUX ANT/Zoom Scan (7x7x7)/Cube 0: Measurement grid;
dx=5Smm. dy-3mm, dz=5mm

Reference Value = 1.14 Vim; Power Drift = 0,177 dB

Peak SAR {extrapolated) = 2.32 Wikg

SAR(1 g) = 0.701 mW/g: SAR(10 g) = 0.237 mW/g

Maximum value of SAR (measured) = 0,905 mW/'g

dB
0.000

-10.0
-20.0
-30.0

-10.0

-50.0

0 dB = 0.905mW /g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN_Back sereen AUN ANT UNI-Upper(57851.dad

DUT: 62230ANHMWNP2OOXIB); Type: Medule{Note PC); Serial: HPKQ93GRCOOSTS
Program Name: WLAN_Body

Communication System: WLAN(11a_U-NII Upper); Frequency: 5785 MHz;Duty Cyele: 1:1
Medium parameters used: f = 5785 MHz; o = 6.24 mho/m; £_= 48; p = 1000 kg/m’
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: EX3DVA - SN3791: ConvE(3.66, 3.66, 3.66); Calibrated: 201 1-06-21

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 2011(left); Type: SAM: Serial: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11a_5785 MHz_Back Screen_U-NII Upper_AUX ANT/Area Scan (81x101x1): Measurement
grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.173 mW/g

WLAN_11a_5785 MHz_Back Screen_U-NII Upper_AUX ANT/Zoom Scan (7x7x7)/Cube 0:
Measurement grid; dx-Smm, dv=5mm, dz=Smm

Reference Value = 1.00 Vim; Power Drift = -0.043 dB

Peak SAR (extrapolated) = 0.506 Wikg

SAR(1 g) = 0.119 mW/g: SAR(10 g) = 0.048 mW/g

Maximum value of SAR (measured) = 0,124 mW/'g

dB
0.000

-10.0
-20.0
-30.0

-10.0

-50.0

0 dB = 0.124mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN Base Mam+AUX ANT UNI-Upper(57457.dad

DUT: 62230ANHMW(NP2OOXIB); Type: Medule(Note PC); Serial: HPKQ93GBCOOOSTS
Program Name: WLAN_Body

Communication System: WLAN(11a_U-NII Upper); Frequency: 5745 MHz;Duty Cyele: 1:1
Medium parameters used: f = 5745 MHz, o = 6.21 mho'm; £ = 47.9; p = 1000 k,ga’m3
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: EX3DVA - SN3791: ConvE(3.66, 3.66, 3.66); Calibrated: 201 1-06-21

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 2011(left); Type: SAM: Serial: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11a_5745 MHz_Base_U-NII Upper_Main+AUX ANT/Area Scan (B1x101x1): Measurement grid:
dx=15mm, dy=13mm

Maximum value of SAR (interpolated) = 0.244 mW/g

WLAN_11a_5745 MHz_Base_U-NII Upper_Main+AUX ANT/Zoom Scan (7Tx7x7)/Cube 0:
Measurement grid; ds-Smm, dv=5mm, dz=5mm

Reference Value = 2.76 Vim; Power Drift = -(L018 dB

Peak SAR (extrapolated) = 0.691 Wikg

SAR(1 g) = 0.218 mW/g: SAR(10 g) = 0.072 mW/g

Maximum value of SAR (measured) = 0,284 mW/'g

dB
0.000

-10.0
-20.0
-30.0

-10.0

-50.0

0 dB = 0.284mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN Base Mamn+AUX ANT UNI-Upper(57557.dad

DUT: 62230ANHMW(NP2OOXIB); Type: Medule(Note PC); Serial: HPKQ93GBCOOOSTS
Program Name: WLAN_Body

Communication System: WLAN(11a_U-NII Upper); Frequency: 5755 MHz;Duty Cyele: 1:1
Medium parameters used: £ = 5755 MHz, o = 6.22 mho'm; £_= 48; p = 1000 Itcg.":l:'.3
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: EX3DVA - SN3791: ConvE(3.66, 3.66, 3.66); Calibrated: 201 1-06-21

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 2011(left); Type: SAM: Serial: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11a_5755 MHz_Base_U-NII Upper_Main+AUX ANT/Area Scan (B1x101x1): Measurement grid:
dx=15mm, dy=13mm

Maximum value of SAR (interpolated) = 0.286 mW/g

WLAN_11a_5755 MHz_Base_U-NII Upper_Main+AUX ANT/Zoom Scan (7Tx7x7)/Cube 0:
Measurement grid; dx-Smm, dv=5mm, dz=5mm

Reference Value = 2.93 V/m; Power Drift = -0.099 dB

Peak SAR (extrapolated) = 0.715 Wikg

SAR(1 g) = 0.228 mW/g: SAR(10 g) = 0.076 mW/g

Maximum value of SAR (measured) = 0,303 mW/'g

dB
0.000

-10.0
-20.0
-30.0

-10.0

-50.0

0 dB = 0.303mW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: WLAN_ Back sercen_Main +AUX ANT UNI-Upper{5755).dad

DUT: 62230ANHMW(NP2OOXIB); Type: Medule(Note PC); Serial: HPKQ93GBCOOOSTS
Program Name: WLAN_Body

Communication System: WLAN(11a_U-NII Upper); Frequency: 5755 MHz;Duty Cyele: 1:1
Medium parameters used: £ = 5755 MHz, o = 6.22 mho'm; £_= 48; p = 1000 Itcg.":l:'.3
Phantom section: Flat Sechion

DASY 4 Configuration:

- Probe: EX3DVA - SN3791: ConvE(3.66, 3.66, 3.66); Calibrated: 201 1-06-21

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 8n479; Calibrated: 2011-08-29

- Phantom: SAM with CRP 2011(left); Type: SAM: Serial: TP-1645

- Measurement SW: DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11a_5755 MHz_Back screen_U-NIT Upper_Main+AUX ANT/Area Scan (81x101x1):
Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.156 mW/g

WLAN_11a_5755 MHz_Back screen_U-NIT Upper_Main+AUX ANT/Zoom Scan (Tx7xT)/Cube O:
Measurement grid; dx-Smm, dv=5mm, dz=Smm

Reference Value = 1.95 Vim; Power Drift = 0.151 dB

Peak SAR (extrapolated) = 0,435 Wikg

SAR(1 g) = 0.099 mW/g: SAR(10 g) = 0.033 mW/g

Maximum value of SAR (measured) = 0,095 mW/'g

dB
0.000

-10.0
-20.0
-30.0

-10.0

-50.0

0 dB = 0.095mW/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 (ET3DV6)

Calibration Laboratary of £
Schmid & Partner

Engineering AG
Fousghairsatingso 43, BI04 Zurich, Switentiam]

)
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 (Dymastoc) Contificats Mo ET3-1782_Apri1
CALIERATION CERTIFICATE
Otject ET3DV6 - SN; 1782

Caiibration procedurets) mmhﬂ. QA CAL-12.v6, QA CAL-23v4, QA CAL-2543
Calibration procedure for dosimetric E-field probes.
Cuibration date: il 14, 2011

This caltumiion cellfcsn documnts M acesbly i nabonal iandands, which feakte Bw phyical uvsls of rerssaments (51,
Thee monsiremants @nd e imcorinintos wilh conlidencs probatelly s given on P foliwing pages ond me pard of ihe carficals

M hadvim ety 0N lindd 1 et cioaaed Labewmiory tacity, e il tempadaiung (23 & 31°C and Inenidity < 70%.

Primary Stasisedy ] Cail Diate (Corisicats ba | || choduled Catbrason
Periv mstas E44 108 041203074 31-Mar11 (o 21701377 Ape12

Perwes ganice E44124 MY1458aTT A1:Mar 11 {Ho. 3170137 Apr12

Prive pansor EALTIA M4 T4SH08T 31 Mar11 (Na. 217-00372) Apr12

Pulninncs 3 4 Afenion SN: S50 (e} 20-Mar11 (Na. 217.01369) Ape-12

Aol w 20 08 Alenaalon SH: 55086 (10h) 20:-Muar-11 (o, 2170367 Agr- 12

[} 30 0B Amenualor | SN- 55129 (306) F0-Mar-11 (Na. 21701370 Agr-12

[ Probe ESI0VE BN 3013 20-Dec-10 (Mo. EE3-3013 Dectll) | Dec11

DAEA SH. 854 23-Ag0-10 (W, MES-054_ Apr1a) Apr-11
| Secoodary Standarts | 1D Cieck D i Peusa) Schedued Checy
L e BGAC LSS0 F00 A-Aaig ] {1 houmn chack Oct-0) i Pump chaeic Qel-11
N Analyzer HP BTS3E | LSITISCSRS H8-Cict-B1 fin ok chasch Ord-10) I b et Oet-11

]
Cabrued by: Joton Wanenll anwr'rm

e

biswet: Apeil 14, 2011

This calltraticn cofticais shall nal ba di —-—:qjhumnﬂm"_mﬁdlu"‘ i

Cantilicale No: ET3-1782_Ap11 Page 1ol 11
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Calibration Laboratory of w Knlfetardienst
Schmid & Partner f@"}‘ :: arvice sulsse ddtslonmage
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

NORMx, vz sunsHivity 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
Absorption Rate (SAR) in the Human Head from Wireless Communications Dovices: Measuramant
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,

*  ConvF and Boundary Effect Parsmeters: Assassed In flal phantom using E-field (or Temperalure 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,

Costificats No: ET31782_Apr1t Page 2l 11
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Probe ET3DV6

SN:1782

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

Calibrated for DASY/EASY Systems
(Mote: nan-compatible with DASY2 systeml)

Coriificate No: ET3-1782_Apr11 Page 3 of 11
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ETADOVE- SN:1782 April 14, 2011
DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782
Basic Calibration Parameters
Sensor X Sansor ¥ Sonsorz | Une (k=) |
Noem (Vi vim)')" 207 1.66 1.92 "2 10.0%
DCP [mV)" G6.4 1 H6.6 a7.6
Medulation Calibration Parameters _
Ui Communication System Name PAR A ] [ VR Une
L dB de mi k=2}
10000 [ 000 [ X | o000 0.00 1,00 1111 +1.9 %
¥ | ooa 0.00 100 | 1410
Z | owa 000 1.00 | W51
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

Page 4 of 11



Report File No. :

F690501/RF-SAR001976

Date of Issue : 2012-01-31
Page : 81/134
ETIDVE- SK:1782 Agril 14, 2011
DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782
Calibration Parameter Determined in Head Tissuo Simulating Modia
Rolative Condustivity Dopth Unet. |
| fng)® | Pormintivity® | [Sm)" | ComyFX | ConwFY | ConwFZ | Alpha | {mm) {h=2)
450 435 0.87 8.09 .59 B.80 021 | 298 | +134%
B35 415 0.00 632 822 6.22 088 | 183 | +120%
1750 40.1 1.37 514 5.14 514 057 | 253 | s120%
1600 an0 1,40 495 495 495 058 | 254 | +120%
2450 3.2 1.80 437 437 437 0B | 183 | +120%

¥ Frecuancy validty of & 100 MHz only apples kor DASY vd.4 nd higher [see Page 1, ke & js resiricied i + 50 MHE. The uwcerakdy b ihe RSS
at cakbimtion and T wrcidininty lor U indicated fneguency band

of By G

* Al frequancies below 3 GHz, B villtly of Essug pammatans {s and o) can be rskasnd 10§ 10% i Bqusd compensuson formeuln is s i
Mwm“;:mmﬁiehhmd-nm{umn-mu + &% Tha unceriainty Is tha RSS of
- » f target

Certilicade Moc ETI-1782_Aprit
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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.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

15— . . — .
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= | | I
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el v

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

Cerlificate No: ET3-1782_Apr11 Page 7 of 11



Report File No. : F690501/RF-SAR001976
Date of Issue : 2012-01-31
Page : 84 /134

ETIDWE~ GN:1T82 Aprl 14, 2011

Receiving Pattern (¢), 9 = 0°

=600 MHz. TEM f=1800 MHz R22
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Uncertainty of Axial Isofropy Assessmant: £ 0.5% (k=2)
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Dynamic Range f(SARzaq)
(TEM cell , f = 900 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)
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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)
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782

Other Probe Parameters

Sansor Arrangemen Triangular
Connecior Anglo %) et apphicabile
Mechanical Surface Datection Moda aniabled
Oplical Surtace Deloction Mode dismbilod
Probe Overall Longth 337 mm
Probe Body Diamaber 10 mm
Tip Length 10 mm
.'IHPMBT [ B.8mm
Probe Tip to Sensor X Calibration Point Ml 27 mm
Probe Tip o Sansor ¥ Caltvation Point Z7 mm
Probn Tip 10 Sansor Z Callbration Paint 27 mm
Recommanded Measurement Distance from Surface & mm

Certificato Mo: ET3-1782_Apr11 Pag 11 ol 11
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- PROBE Calibration Certificate (EX3DV4)

Calibration Laboratory of
Schmid & Partner

Enginesering AG
Zoughausstrasse 43, 3004 Furich, Swilsssland

Accrodited by Pe Swiss Accredfaton Sarvdos (SAS)
The Swise Accradntion Sorvice s ona of ihe sigrmcdes 1o tha EA
Muiliikatoral Agronment fos the recognition of esliiration eartilicates

cent  SGS (Dymstec) Certificats Ho: EX3-3701_Junit
CALIBRATION CERTIFICATE

Otfoct EX30VA4 - SN:3701

Cabration prececuroin] QA CAL-01.v8, QA GAL-14.v3, QA GAL-23.v4, QA CAL-25v4

Calibration procedure for dosimetric E-field probes

Castuntion dals June 21, 2011

Tiies. calibmlion corificals documnts B | ibdity b | dartts, which makro the physicad enits of masssmmants (51)
Thin maasurements and ths uncorniniies with confidence pobatility one givan on the foiowing pages and am e of he coitifizals.

A calibrabions have beon corsdaciad in the cosed lst y lacility: wvi {22 & 3)°C and hussidily = T0%

Calibrafion Eguiprant usad (MATE criical ko callration)

Primary Stand ] Cal Dhate {Carificato Hio) Schoduled Catiaton
Pt mater E44100 G4 203074 31811 (o, 21701373 A2
Prrnr sansor EA31ZA MY4 1ATRIAT M1 (o 21701373 Apr13
Rularersen 3 08 Allawter | SN, 55064 (3] 20:biae-11 Mo, 217-01360) | Apr12
| Fistorence 30 o0 Attastor | SN 55000 (2] 20-Mse-11 (Mo ZITFIINT) Apr12
Ruloreces 30 68 Atlenissier | SH: 55120 (30 2Mae-11 {No. 21701370 Apr12_
“Reforsrce Probe ESI0VZ SN: 3013 20 Dec-10 (Mo E53-3013_Dectl) Dec11
DAES | snnma T by 11 (Mo, DAE4-B54_May11} May-12
| Secondary st D Chack Do fin houss) Sciodudnd Chack
RF perarsior P BEEC | US3M2U01700 4. 0 i house chack OCL08) | In housa chick: Dek-11
Notwork Anatyzor P BTSSE | LUIS37300585 10-0ct-01 (i heuss check Dct-10) In heuse chock: Dct-11
Harn Function

Cnibrated by Kalja Pekmic Techakeal Managar ﬁéﬁ'd@;

Approved by Hiods e Duality Masieyir /\%

tusumdt June 21, 3011

This cafibiation cerificale shall ret be mproduced secepd = Bl wilhoul withen approval of e lat W

Certilicats No: EX3-3791_Jun11 Poge 1 of 11
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Calibration Laboratory of @ Schwaizarischer Kaliiardiansl
Schmid & Partner Siarvice sulsea atabannage
Engineering AG Servizio wvizzero i tarahars
Zoughausstrosse 43, 8004 Zurich, Swittarland «gqfﬁ\ Swiss Calibwatlon Service
Accradited by B Swiss Accrodistion Service (SAS) Accreditstion Mo.: SCS 108

Tha Swiss Accredilntion Sarvico s one of the signaieiss io the EA
Muillilstersl Agrasment fos tha recognition of calibention certificates

Glossary:

T5L lissue simulating figuid

NOFRMy .2 sansilivity in frea space

ComvF sensillvity in TSL / NDHMI.:",

DcP diode comgrassion poin

CF crest factor (1iduty_ q.nch}ul fhe RF signal

ABC modulation dependsn! linsarizatlon parameiers

Polarization g o rotation around probe. axis

Polarization & 4 rotation nround an axis that is in the plane nomal lo probe axds (a8 measwemant cenler),

e, i = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "IEEE Recommended Praclice for Delermining the Peak Spatial-Avoraged Specific
Atmorption Rate (SAR) in the Heman Head from Wireless Communications Devices: Measurement
Techniques®, December 2003

b} |EC 63209-1, “Procedure to measure the Specilic Absorption Rate (SAR) for hand-held devices used in clase
proximily o the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Humur.t: Applied and Interpretation of Parameters:
NORMy,y.2: Assessed for E-fiald polarization § = 0 {f < 000 MHz in TEM-cel; > 1800 MHz: R22 waveguida),
HNORMxy z are only inlesmadiate values, Lo., the uncertaintios of NORMey,z does nat affect tha E*-Beld
uncartainly inside TSL (see below ConvF).

= NORM{l)xy.z = NORMy.y.2 * frequency_respanse (see Froquency Response Chart), This insarization ks
implemanted in DASY4 software varsions lator than 4,2, The uncenainty of the frequency response ts included
in the stated uncedainty of Conee,

*  DCPry.z: DCP aro numerical linearization paramelers assessod based on the dala of power sweep with CW
signal (no uncartainty required). DCP does not depand on frequancy nor media,

*  PAR:PAR Is the Peak to Average Ratio that is not calibrated but detarmined based on the signal
charpctenistics

«  Awy Bey Capz VRxyz A, B, Care numerical linearization parameters assessed based on the dota of
pml'ﬁmpfﬂfﬂpﬂdhmnduhﬂonﬂnﬂatmpuumamdunmdapmdmkoqmnqrmmgdlu VR is tha
maximum calibralion range expressed i RMS vollage scross the dioda.

+  Comd and Boundary Effect Parsmalars: Assessed in flal phantom using E-fiald (or Temparaiure Transfer
Standard for f < 800 MHz) and Inside waveguide wsing snalyfical field distributions based on powar
measurements for | > 800 MHz. The same setups are used for assessmont of the paramelars appéed for
boendary compaensation (alpha, depth) of which typical uncertainty values are given, These parametars are
mmqummmmmmwmwmmm The sensifivity in T5L corresponds
ta NORMx v,z * ConvF wherely the uncertainty corresponds to that given for ConvF, A frequency depandant
Convf i used in DASY version 4.4 and higher which allows axtending tha validity from + 50 MHz 1o £ 100
MHz.

«  Spherical isotropy (30 dewiation fram isodrapy): in a fiold of low gradients realized using a fial phantom
axpoged by a palch antanna.

*  Sensor Offsal: The sensor offset corresponds Lo the offsel of vilual measurament center from the probe tip
{on probe axis), Mo tolerance required.

Cerlificate Mo: EX3.3791_Jun11 Fage 2ol 11



Report File No. : F690501/RF-SAR001976

Date of Issue : 2012-01-31
Page : 90/ 134
EXMW = SN:ITEY Jumia 21, 2011

Probe EX3DV4

SN:3791

Manufactured:  February 18, 2011
Calibrated: June 21, 2011

Calibrated for DASY/EASY Systems

[Moto: non-compatibbe with DASY2 systamd)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3791

Basic Calibration Parameters

Sonsor X Sansor ¥ Sensor £ Une [k=2) |
| Morm (uvi(vim]}* 0.51 0.58 .55 £ 101 %
ocP [m\ﬁ‘ 103.5 1017 100.4

Modulation Calibration Parameters
uin Commumication Sysiem Namn PAR 1

0.00 100 | 134
000 100 | 1265

A B [ ViR Whise"
[ B o8 48 mi (k=2
10000 [=7] ol | x| oo 000 1,00 1208 | #19%
b oo
£ oo

The mr:ortacl uncertainty of measurement is staled as the standard uncertainty of measurement
multiplied by the coverage faclor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.

* This unemiainties of Moini. ¥ 2 do nof sftect the E*.fiold crcomaingy inskde T5L (s Pages 5 sed &)
* Mumodical inearizalion pammeter; uncanainly rol fequing,
:.umm i detarininind wsing this e, deviason from lnoar resporsn applying recisnguisn disribulion and is exprossod for e sgesm of the

Carificats Mo EXI-3781_Jun11 Page 4 of 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3791

Calibration Parameter Determined in Head Tissue Simulating Media

1 Mz © p,_f?.:;gg' S | comex ConvF ¥ | Conve2 | Atpha | et | o)
2600 39.0 196 641 | 841 | 641 | 063 | 072 | 2120%
3700 377 112 588 | 588 | 588 | 035 | 100 | s131%
5200 | 360 466 481 | as 461 | 040 | 180 | s131%
5300 |  asa 478 443 | 443 | 443 | 040 | 180 | 2134%
5500 56 4.96 439 | 438 | 430 | o40 | 1e0 | x134%
5600 355 5.07 407 | 407 | 407 | o4s | 180 | s130%
5600 3.3 537 413 | 413 | 413 | 045 | 180 | s134%

© Frequency valdity of & 100 MHE ondy sppbes for DASY vi 4 and higher (sse Page 2, sle il is resincisd to & 50 Mis Tha uncestainty is the RSS
of e Com uncedainty o calibeation kequency amd the uncedainty ke the indicalod band
'Mmbﬂmlﬂm.unﬂrdmmklndu]mhnh-dh:1nummm-wh
maazuled SAR wahies. Al bequancies above 3 GHz, Bw validily of fhisun parameters (s and o) s iesticted % 3 5% Tho uncertainty is the RES of
the Come uncariainty lor indicaied laget Saius L

Cartilicabe No: EX3-3701_Junt Page 5aof 11
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DASY/EASY - Parameters of Probe: EX3DV4- SN:3791
Calibration Parameter Determined in Body Tissue Simulating Media
|1 {MHz)® Pq?nﬁn':t,' {8im) " ComFX | ConvFY | ComvFz | Alpha ri::::h m
2600 525 216 B.32 6.32 632 078 | 060 | £120%
oo | s 355 5.76 5.76 5786 | 031 | 143 | 2131%
5200 40.0 530 3.06 3.96 396 | 055 | 100 | £131%
5300 480 5.42 378 379 378 | 055 | 100 | £131%
55 486 565 3.48 348 348 | 080 | 100 | 213a%
580D 485 817 126 3.20 326 | ogo | 190 | s13a%
| 580N 482 6.00 3,66 366 366 | 080 | 190 | #139%

“ Fraguency valisity of 1 lmmummkm‘fﬂg-ﬂnﬁ-mma whun il ks ronliiched o o 50 Mide. The oncariainty is te R5S
uncerianty at waiaind tand.

of the Coref

calbraten requency and Ba unconlainty for the

" 1 trequsncies below 3 GHE, the wbdity of Bsaus parsmetens x snd ) e b relaed bo o 0% if Wyuid compemabion formla s sppied o
mmwmmm above 3 GHr, hmdmmmlrﬂn}umkwbih Tha uncarimedy s e RES of
RLULL

the Conf i far i

Ceriificate No: EX3-3701_Junti
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

F690501/RF-SAR001976
2012-01-31
94 /134

Hine 21, 2011

B3 3

-
e

Frequéncy response [normaiized)
& 8 5

2
=1

[=1
o,
i
|

Unoertainty of Froquency Respense of E-field: £ 6.3% (ke2)

Canilicate No: EX3-3701_dm11

Page 7 of 11



Report File No. : F690501/RF-SAR001976

Date of Issue : 2012-01-31
Page : 95/134
EX3DAV4- SN3TIN June 21, 2011

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz R22
- |‘ ¥ ‘I-. ..t.:_- ".. Ty -I:Il " " i I . \:". ""_ 1-'..“ r
E= ] " m ) w

L] o L] L L " L] -

Tl & v f Tot E ¥ F 4

g | - 1-i - . --ib 4
lﬁ Wi = =.i=_ = ;ﬂir* --r. |= : !—-t...__.! ’.i_;_: - LR : L
II.IL:‘JII |Bjml||.--{lulnllélnnllﬁluill !mljjl|ihll

- Rl [

Uneertainty of Axial Isotropy Assessmont: £ 0.5% (los2)
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EXI0VA- SN3T51

Dynamic Range f(SAR
y FEHL:-II.!EW;{MI'H h“dj

T T 1
1] _..I. ,| |11 - __%
§ O e e
1 ¥
. “L | l i I
24 L | | | i
04 107 1 1w ot
AR |
xwmud"_u PR MR £
‘rmtmuni]ﬂm Im'ﬁ-.‘-"l-m zuwﬁm.m

Uncertalnty of Linearity Assessmant: £ 0.6% (k=2)

10

F690501/RF-SAR001976
2012-01-31
96 /134

dune 21, 2011
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Conversion Factor Assessment
1= 2600 MHz WGLS R22 H_eonF) 1= 2800 MHz WGLS R22 (M_camé)
l o
ul wl
iv ¥ "
....l ..:;
n.;'. bk bdbannd s et -_n____;.__.' ;.:.:;'-..-,a ﬂi R : .-.1_“. L = = J =
B # pramj

R ]

rl
e

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

<10 -08 08 -04 02 00 02 04
Uncertainty of Spharical Isotropy Assessmant: £ 2.6% (ks2)

oea o8 10
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June 1, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3791

Other Probe Parameters

Sensor Arrangomant Triangular
Connector Angle (%) ot applicable
Machanical Surdace Delection Mode enabled
Oplical Suriace Detection Mode disabled
Probe Overall Lenglh 337 mm
Probe Bady Diameter 10 mm
Tip Lenglh B mm
Tig Diameter 25mm
Proba Tip to Sensor X Calibration Piosn 1 mm
| Probe Tip to Sensor ¥ Calibration Point 1mm
Probo Tip to Sensor 2 Calibeation Point 1 mm
Racommended Measuremen Distance from Surface 2 mm

Cerificale Mo EX3-3791_Jun11 Page 11 af 11
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-DAE 3 Calibration Certificate

Calibration Laboratory of Sy

Schmid & Partner S
Engineering AG 2]

Zeughaussirasse 43, 8004 Zurich, Switzerland A

Accredited by the Swiss Accreditation Sarvice (SAS)
The Swiss Accreditation Service ks one of the signatories 1o the EA
Multilateral Agreement for tha recognition af calibration certificates

Cilent

Objoct

Calibration procedure(s)

E

This calibration certficas oo k5 i i bilty 1o | standands, which realize the physscal units of measumements (S1).
Tha maasurements and the uncerisnlies with conlidonca probabiity ane ghven on the lollowing pages and s par of he cenificats.

Al calibeaions have been conducied in the closed aboratory facilty: ervieonment lempenature (22 = 3)°C and humsdity < 70%.

Cafibration Equipment used (METE critical for calibraticn)

Prirmary Standards D # Cal Data (Cartificate Mo} Scheduled Casbration
Kaishisy Multimotor Type 2001 M- (810278 28-Sap-10 {No: 10378} Sep-11

Secondary Siandads D # Chacl Data (in housa) Schoduled Check
Calibrator Box V1.1 SE UMS 006 AB 1004 08-Jun-11 fin howsa check) In heourse chesch: Jun-12

Cartificate No: DAEI-479_Aug11 Page 1ol 5
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Calibration Laboratory of S, Schwetzerischer Kalibrisrdions!
Schmid & Partner — c Servico sulsse détalannage
Engineering AG £ 3 Sorvizlo svizzaro o tarstura
Zrughausstrosse 43, 8004 Zurich, Switzeriand ﬁﬁﬁf S Swiss Callbration Service
iy i
Accredited by the Swiss Accreditation Serece (SAS) Accreditation Mo.: SCS 108

Thee Swiss Accreditation Service is one of the signatories lo the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary
DAE data acquisition 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 Vollage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

= Conneclor 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 Vollage Measurement Linearity: Verfication of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

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

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

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

= [nput Offset Measurement. Cutput voltage and statistical results over a large number of
zero voltage measurements,

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

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

* 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 various operating
modes.,

Cartificate Mo: DAE3-4T9_Augi1 Paga 2ol 5
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Ranga: ILSB = B.apV, full range =  -100...4+300 my
Low Range: 1ILEB = 8inV, full range = -1......+3mV
DASY measurement paramaters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X ) z
High Range 403,335 £ 0.1% (k=2) | 404.663 + 0.1% (k=2) | 404.429 + 0.1% (k=2)
Low Range 396166 £ 0.7% (k=2) | 3.95051 + 0.7% (k=2) | 396781 £ 0.7% (k=2)
Connector Angle
| Connector Angle to be used in DASY system 71610

Cenificats No: DAE3-478_Aug11 Page 3 of 5
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Appendix
1. DC Voltage Linearity
High Range Reading (V) Ditterance (uV) Error (%)
Channel X+ Input 200001.1 -1.15 -0.00
Channel X +input 20000.71 0,51 0.00
Channel X - Input 988707 283 0,01
Channel ¥ + Input 199950.0 217 -0.00
Channel ¥ +Input 19994.57 543 -0.03
Channel ¥ - Input -20001.85 215 0.0
Channel Z +Input 200000.9 0.60 0.00
Channel Z +Input 19997 56 3.4 -0.02
Channel Z - Input -19090.90 0.80 0.00
Low Range Reading (V) Ditterance (uV) Error (%)
Channel X +Input 1999.8 -0.23 0.
Chanmnel X +Input 199,86 0.16 0.08
Channel X - Input -200.29 -0.39 0g
Channel¥  +Input 19937 -0.29 -0.01
Channel ¥ + Input 199.31 069 0.35
Channel ¥ - Input -201.78 -1.78 0.80
ChannelZ  + Input 1999.9 -0.21 0.0
Channel T + Input 19927 0,63 032
Channel Z = Input -200.78 0.7 0.38
2. Common mode sensitivity
DASY measurement parameters: Auto Zoro Time: 3 sec; Measuring ime; 3 sec
Commeon mode High Range Low Range
Input Voltage (m¥) Average Reading (uV) Avernge Reading (uV)
Channel X 200 18,40 16,77
- 200 -15.99 -A7.76
Channal ¥ 200 7.1a .81
- 200 -8.07 870
Channel Z 200 -7.24 -1.73
. 200 6.67 B.51
3. Channel separation
DASY maasumment parametars: Auto Zaro Time: 3 se0: Measuring tima: 3 sec
Input Voltage (mV) | Channel X {uV} | Channel ¥ {uV) | Channol Z (V)
Channel X 200 - 1.68 .20
Channel ¥ 200 240 - 4.80
Channel Z 200 1.65 -1.03 -
Canificale No: DAE3-479_Aug! Paged ol 5
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4. AD-Converter Values with inputs shorted
DASY measurement paramelens: Aulo Zaro Time: 3 sec; Measuring time: 3 sec
High Range (LSE) Low Range (LS8)

Channel X 15757 16312
Channel ¥ 16204 17522
Channel Z 15654 16205

5. Input Offset Measurement

DASY measuremant parameters: Auto Zero Time: 3 sec; Measuring lime: 3 sec

Input 10ML2
Average (V) | min. Oftset (V) | max. Oftset vy | =™ ?E‘:;"”“
Channal X 0.03 -1.50 am 0,68
Channel ¥ 0,72 215 0.78 0.66
Channel 2 -0.59 -1.29 070 038
6. Input Offset Current
Nominal Input circultry offset current on all channels: <25{A
7. Input Resistance (Typical values for information)
Zarolng (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channal 2 200 200
8. Low Battery Alarm Voltage (Typical vatues for information)
Typlcal values Alarm Level (VDC)
Supply (+ Vo) +7.9
Supply (- Vec) 7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vec) =0.01 =1 e

Cartificale No: DAE3-4T8_Auwg11
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Calibration Laboratory of Sctwolzorischer Kallbrierdienst
Schmid & Partner Sorvice sulsse d'éalonnage
Engineering AG Sarvizio svizzero di tartura

Zoughaussirasse 43, 8004 Zurich, Switzeriand

Swiss Calilsralion Servies

F690501/RF-SAR001976

Accredied by the Swiss Accrecaabon Servico [SAS)
The Swiss Accreditalion Service is ono of the signatories to the EA
Multilnteral Agreement for the recegnition of calibration certiticates

cient  SGS (Dymstec)

Accroditatlon Moy SCS 108

Cortilicata No: D2450V2-734_May10

CALIBRATION CERTIFICATE |
Objoct D2450V2 - SN: 734

QA CAL-05.V7
Calibration procedure for dipole validation kits

Calibration procoduraia)

May 27, 2010

This calib=afion cerificate documonts the trceabiity 1o national standarnds, which realize the physical units of measuesmants (51,
Thea measunsmants and T uncortaintes with confidence probatiity me given on the loowing pages and are part of ihe conilicaso.

Al cafibrations hive been conducted in the closed labratony tacllity; anvironment lempenatune (22 = 31°G and homidity < 70%.

Calibration Equipmont usod (MBTE cribical for calieason)

Primary Stariaeds 10 Cal Dot (Costificats ho ) Sthoduled Calibrason

Powar matar EFM-3424 GAIT4807T04 08-0ot-09 (Mo 217-01086) Oct-10

Power sorsor HP 04814 Usa7eseTel 05-Ccl-09 (o, 217-01086) Gel-10

Haleencs 20 dB Albenuator SN 2086 (30g) 30-Mar-10 (No. 217-01158) Maw-11

Type-N mismaich combination SN B04T.2 / DEI2T 0-Ma-10 (Mo, 29701 162) Blaar-11

FRelerence Frobe ESI0VI SN 2205 30-Ape-10 (No, ES3-2205_Aprif) Ape-11

DAES SN BN 2 Mar-10 (Mo, DAE4-801 _Mariy M1

 Socondnry Slandards (] Chack Daba {in house] Schadulsd Check

Puswie serssar HP 84814 MY41002317 18-0¢1-02 in house cheek Oct.09) 0 hicuse check: Oct-11

AF genorator BAS SMT-08 100005 4-Au-99 fin house check Dct09] 1 house chack: Oct-11

Mitwori: Anatyzer 1P BTGIE USI7ID0SE5 S4208 18-0ct01 (n housa thock Cct00) fn house check: Oc-10
Hame Function Srnalie

Calibrated by; Dienca v Labaratory Technician &J) ._)?A;Uf

Approved by: Katja Pokavic Tochnical Managar

This calibzation carilicale shall not be reproduced excopl in ull withou! wistlen spproval ol the labomtory.
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Calibration Laboratory of Ny Schwalzorischar Kalltiriardions!
Schmid & Partner % g Survice sulsse d'dtalonnage
Engineering AG -, 3 Sarvizho svizzero di taratura
Zoughausstrsse 43, B004 Zurich, Switeriand ‘z@w‘ S Swiss Calibention Service
Acoredited by the Swiss Accredilation Sarvice (SAS) Accreditation No.; SCS 108

The Swiss Accreditation Service s one of the signalories o the EA
Multiinternd Agreemant for the recognithon of calibration cortilicales

Glossary:

TSL lissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEEE 5td 1528-2003, "IEEE Recommended Practice for Delermining the Peak Spatial-
Averaged Specific Absorption Rala (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

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

Additional Decumentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
* Measurement Conditions: Further details are available from the Validation Report at the end
of the cerificate. All figures staled in the certificate are valid at the frequency indicated.

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

» Feed Point Impedance and Retum Loss: These paramelers are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurament at the SMA connector to the feed poinl. The Return Loss ensures low
reflected power. No uncerainty required.

s Elecirfcal Delay: One-way delay between the SMA connector and the antenna feed paint.
Mo uncertainty required.

=  SAA measured: SAR measured at the stated antenna input power,

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

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

Certilicate No: D2450V2-734_May10 Pags 20l 9
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Measurement Conditions
DASY system configuration, as far as not given on pago 1.
DASY Version DASYS V5.2
Extrapolation Advanced Extrapolation
Phantom Meodular Flat Phaniom V4.8
Distance Dipole Center - TSL 10 mm with Spacor
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The lollowing parameters and caloulations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 382 1.80 mho'm
Measured Head TSL parameters (220202 °C W0+6E% 1,76 mhaim £ 6 %
Head TSL temperature during lest (215 =0.2)"C - -
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Hend TSL Condition
SAR measwred 250 mW input power 12ZBmW /g
SAR nommalized narmalized to 1W S1.2mWig
SAR for nominal Head TSL parameters natmallzed b 1W 51.7 mW /g = 17.0 % (k=2)
SAR averaged over 10 em” (10 g} of Head TSL candition
SAR measured 250 m\W input power G03mW /g
SAR normalized normalized to 1TW 24 1mWig
SAR for nominal Head TSL parameters normalized to 1W 24.2 mW /g £ 16.5 % (k=2)
Certificate No: D2450V2-734_May10 Page 3ol 9
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Body TSL parameters
The fellowing parameters and calculations were applied,
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 22.0°C 527 1.85 mha/m
Measured Body TSL parameters (220 £02)C 51626% 1.97 mbhofm + 6 %
Body TSL temperature during test (21.8+02)'C e e
SAR result with Body TSL
SAR averaged ovor 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW Inpul powor 134 mW /g
SAR nommalized nesmalized o 1W 536mW /g
SAR for nominal Body TSL parameters nodmalized o 1W 53.5 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 m\W input power BITmW /g
SAR nomalized nomalized to TW 252mWig

SAR for nominal Body TSL paramatars

nommalized o 1W

252 mW (g = 16.5 % (k=2)

Cerlificate No: D2450V2-734_May10
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Appendix
Antenna Parameters with Head TSL
Impadance, ransiormed (o leed polnt 5386+32/0
Return Loss - 26.4 dB
Antenna Parameters with Body TSL
Impedance, transiomed 1o feed poim 4086+ 4400
Return Loss -E7.1 dB
General Antenna Parameters and Design
| Esectrical Delay (one direction) | 1.153 ns

Afler lgng term use with 100W rediated power, only a slight warming of the dipole near the leedpaint can be measured.

Thee dipobe is made of standard semirigld coaxial cable. The center contuctar of tha feading line ks directly connacted to the
second arm of the dipole. The antenna is thesefore short-circuited lor DC-signals,

Mo excessive force must be applied to the dipole arms, because they might band or the soldered connections near the
feedpaint may be damaged,

Additional EUT Data
Manufactured by SPEAG
Manulaciured on May 07, 2003

Codificata No: D2450V2-734_May10 Pago 5ol 9



DASYS Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serinl: D2450V2 - SN:734
Communication System: CW; Frequency: 2450 MHz; Duty Cyele: 131

Medivm: HSL. UL BB

Report File No. : F690501/RF-SAR001976
Date of Issue : 2012-01-31

Page :

110/134

Date/Time: 25.05.2010 14:48:31

Medium parameters used: f = 2450 MHz: o = 1.76 mho/m; g, = 39; p = 1000 kg/m®

Phantom section: Flat Section

Messurement Standard; DASYS (IEEE/NEC/ANST C63,19-2007)

DASYS Configuration:

= Probe: ES3DV3 - SN3205; ConvFid.53, 4.53, 4.53); Calibrated: 30.04.2010

«  Sensor-Surface: 3mm (Mechanical Surface Detection)

+ Eleetronics: DAE4 Sn601; Calibrated: 02.03.2010

»  Phantom: Flat Phamom 5.0 (from); Type: QDO0OOPSOAA; Serial: 1001
= Measurement SW: DASYS, V5.2 Build 162; SEMCAD X Version 14.0 Build 61

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 02 Measurement

grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 101.2 Vim; Power Drift = 0,030 dB
Peak SAR (extrapolated) = 26.1 Wikg

SAR( g) = 12,8 mW/g; SAR(10 g) = 6.03 mW/g
Maximum value of SAR (measured) = 16.7 mW/g

B

(0dB = 16.TmWrg

Cerificale No: D2450V2-734_May10
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Impedance Measurement Plot for Head TSL

2 Wi 2000 20315101

EHI) =11 il Fs RALTIL G LABET @ I0NAE pH & A SO0 DO i
i
"
CHL Aarkers
el 11 40,991 o
5 =13291 &
Coi { e i L6000 GHE
| L & i o
— £ P 443435
| . | L0000 GHT

e \ \_jl;,?/

o Z.ﬁo.‘rﬂT.ﬂ. Z ,1mna]ma LIS

|

tHZ B4 LOG 3 s/ BEF -39, dB
I
|
[

CHE Narkare

|
“\\ '[ //" T4
! i_ - 2.7648 4B

| + 4
Cor
|
i 1SRG BH
| | ¥ |
ﬁl;u | | l
: ! !
| | |
T T 1 1
f - |
START 1 &iEd s (00 M= ETOF 2 LS0,000 00 MHe

Cortilicate Mo D2450V2-734_May10 Page 7ol 9



Report File No. : F690501/RF-SAR001976
Date of Issue : 2012-01-31
Page : 112/134

DASYS Validation Report for Body

Date/Time: 27.05.2010 10:14:45
Test Laborntory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Sevial: D2450V2 - SN:734

Communication System: CW; Frequency: 2450 MHz; Duty Cyele: 131

Medium: MSL U1 BB

Medium parameters used: f= 2450 MHz; o = 1.97 mho/m; g, = 53.6; p = 1000 kg/m®
Phantom section: Flat Section

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

DASYS Configuration:
= Probe: ES3IDVI - SN3205; ConvF(4.31, 4.31, 4.31); Calibrated: 30.04.2010
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 02.03.2010
»  Phantom: Flat Phantom 5.0 (back); Type: QDO00OP5S0AA; Serial: 1002
= Measurement SW: DASYS, V5.2 Build 162; SEMCAD X Version 14,0 Build 61

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

Reference Value = 96.7 Vin; Power Diifl = -0,030 dB

Peak SAR (extrapolaled) = 27.3 Wikg

SAR(L g) = 13.4 mW/g; SARCID g) = 6,31 mW/g

Maximum value of SAR (measured) = 17.4 mWig

4

AFE

0dB = 17 4mW/g

Cartilicate No: D2450V2-734_May10 Page Bod 9



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughaussirassa 43, 8004 Zurich, Swilzerland

Accrodited by the Swiss Accredation Service (SAS)
The Swiss Accreditation Service is one of the signatories to tha EA
Multilatersl Agreement for the recognition of eallbration cartificatas
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5&:}2 Schwalzorischor Kalibrierdionst
: Service sulsse d'élalonnage
T 5 Servizlo svizzero di taratura
ﬁ Swias Callbralion Service

Accreditation No.: SCS 108

client  SGS (Dymstec) Certificate No: DEGHZ-1106_Jun11
CALIBRATION CERTIFICATE
Objoct DEGHzV2 - SN: 1106

Calibrasion procedura(s)

Calibration daba:

QA CAL-22.v1

Calibration procedure for dipole validation kits between 3-6 GHz.

June 21, 2011

Caibration Equipmant usad (MATE critical for callbrasion)

This calltwalion cortificals documants the irmcoability 1o national standards, which realize tha physical units of massurements (51).
The measuremonts and the uncortaintios with confidance probability are givan on tha loigwing pages and ane part of the cenificate.

All calibrations have been conducted in fhe closed laboraiony facility: envronment lempermbure (22 = 3)°C and humidity < T0%.

Primary Standiarnds iDw Cal Date (Cerilicate No.) Schoduled Calibration

Poiwar matasr EPM-4424 GHEITAB0TOL 06-Ohzi-10 (Mo, 217-01266) Oet-11

Powar sunsor HP B481A US3T282T83 06-Oct- 10 (Mo 217-01266) Q11

Releonce 20 dB Atlenualor 5N: 5088 (20g) 29-Max-11 (Mo, 217-01388) Age-12

Type-N miamaich cormtination 5N; 5047.2 | DB32T 29-Mar-11 (Mo, 217-00371) Ape-12

Relaranceo Proboe EXIOVE SN 25003 0d-Mar-11 (Mo, EX3-3503_Mar11) Mar-12

DAE4 SN 801 B-dun-11 (Mo DAES-BDT_Juni 1) dune12

Secondary Slandands (o] Chack Date (in howso) Bchodulod Chack

Power sansar HF B4R1A MY410ranT 18-01-02 (in house check Oot-08) In howse check: Qct-11

RAF genatalor &S SMT-06 100005 4-fung-88 (n house check Ocl-09) In howse check: Det11

Natwork Analyzor HP B753E US37300585 54206 18-0ci-01 (in house chack Oal-10) In howsa check: Oct-11
Hame Function Signalurg

Calibrated by: Dienca Moy Labaralory Tachnician w M

Approved by: Kalja Pokovie Technlcal Manager

e

Issued: June 21, 2011

This calibration cortificate shall nol be reproduced excepl in full withcut written approval of the laboratory.

Conificate No: DSGHz-1106_Jun11
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Calibration Laboratory of
Schmid & Partner

Engln aaﬂng AG
Zoughoussirnsse 43, 8004 Zurich, Switzerland

Schwelzerischor Kalibrlordianst
Service sulsse détnlonnago
Servizio svizzero di taralura
Swiss Calibration Service

heeredited by fhe Swiss Accredilalion Seevice [SAS) Accroditation Ne.: SCS 108
The Swiss Accrediiation Service is one of the signslories to the EA
Multilnteral Agresmeant lor the recognition of calibration certillcates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Porlable Devices with FCC Limits for Human Exposure to Radiofrequency Emissians”,
Supplement C (Edition 01-01) to Bulletin 85

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
« Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

« Feed Point Impedance and Return Loss: These parameters are measurad with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA conneclor to the feed point, The Return Loss ensures low
reflected power. Mo uncertainty required.

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

* SAA measured: SAR measured at the slated antenna input power.

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

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

Cenificate No: D5GHz-1106_Junii Page 2 of 11
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Measurement Conditions
DASY sysiem configuration, as far as not given an page 1.
DASY Version DASYS V52.6.2
Extrapolation Advanced Extrapalation
Phantom Modular Flal Phantom Y5.0
Distance Dipole Center - TSL 10 mm wilh Spacer
Zoom Scan Resolution d, dy = 4.0 mm, dz = 1.4 mm
5200 MHz £ 1 MHz
FYacsncy 5800 MHz 2 1 MHz
Head TSL parameters at 5200 MHz
The fellowing parameters and calculations were applisd,
Temparalure Permittivity Conductivity
Mominal Head TSL parameters 220°C 6.0 4,66 mha/m
Measured Head TSL parameters (22.0 £ 0.2) "C 358+6% 4.50 mho/m £ 6 %
Head TSL temperature change during test <05°C e
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 em” {1 g) of Head TSL Condition
SAR measurad 100 mW input power B23mW /g
SAR for nominal Head TSL parameters normalized fo 1W B82.2 mW /g = 17.0 % (k=2)
SAR averaged ovar 10 cm” (10 g) of Head TSL condition
SAR measured 100 mW Input power 234mWig
SAR for nominal Head TSL parameters normalized to 1W 23.3 mW /g = 16.5 % (k=2)
Head TSL parameters at 5800 MHz
The following parameters and calculations were applied.
Temparature Permittivity Conductivity
Mominal Head TSL parameters 220°C as3 5.27 mhaim
Measured Head TSL parameters (220+02)°C 3MBx6% 5.08 mho/m = 6 %
Head TSL temperature change during test «<05°C wee reee
SAR result with Head TSL at 5800 MHz
SAR averaged aver 1 em® (1 a) of Head TSL Condition
SAR measured 100 mW Inpul power (B.0S MW /g
SAR for nominal Head TSL parameters normalized 1o 1W BO.5 mW f g = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measurad 100 mW input power 230mW /g
SAR lor nominal Head TSL parameters normalized to 1W 229 mW /g = 16.5 % (k=2)

Certificate No: D5GHz-1106_Jun11
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Body TSL parameters at 5200 MHz
The following parameters and calculations wore applied,
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 20°C 49.0 5.30 mham
Measured Body TSL parameters (22.0 =0.2) °C 490 £ 6% 5.41 mho/m = 6%
Body TSL temperature change during test <05°C —
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 em” (1 g} of Body TSL Caondition
SAR measured 100 mW input power 7.58mMW /g

SAR for nominal Body TSL paramelers

normalized to 1W

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

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

SAR measured 100 mW input power 212mW /g

SAR for nominal Body TSL parametars normalized o 1W 21.2 mW /g £17.6 % (k=2)
Body TSL parameters at 5800 MHz

The following paramatars and calculations were applied.
Temperature Parmittivity Conductivity

Mominal Bady TSL parameters 220°C 48.2 6.00 mha/m

Measured Body TSL parametars (220=02)°C A7826% 6.21 mho/m £ 6 %

Body TSL temperature change during test <05"C = e
SAR result with Body TSL at 5800 MHz

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

SAR measured 100 mW inpul powor TEEmMW /g

SAR for nominal Body T5L paramatars normalized 1o 1W T6.5mW /g = 18.1 % (k=2)

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

SAR measured 100 mW input power 212mW/ig

SAR for nominal Body TSL parameters normalized to 1W 21.2 mW /g = 17.6 % (k=2)

Cartificate No: DSGHz-1106_Jun11
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Appendix
Antenna Parameters with Head TSL at 5200 MHz
Impoadance, fransformed fo feed point 52,90 -9.8 [
Redurn Loss -20.1 dB
Antenna Parameters with Head TSL at 5800 MHz
Impedance, transformed to feed paint B27{1-69[Q
Return Loss -22.8dB
Antenna Parameters with Body TSL at 5200 MHz
Impedance, transformed 1o feed point 49602 -9.3j0
Return Loss - 20.6 dB
Antenna Parameters with Body TSL at 5800 MHz
Impedance, lransformad to feed point 56,501+ 0890
Refurn Loss - 25,6 dB
General Antenna Parameters and Design
| Etectrical Delay (one direction) | 1.199 ns |

After long term use with 100W radialed power, only a slight wamming of the dipole near the fesdpoint can be measured,

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected ta the
second arm of the dipale. The antenna is therefore short-cireuited lor DC-signals.

Mo excessiva force must be applied o the dipole arms, because they might bend or the soldered connections near the
feedpeint may be domaged.

Additional EUT Data

Manulactured by SPEAG
Manufaciured on March 11, 2011
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DASYS5 Validation Report for Head TSL
Date: 20006.2011

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: DSGHz; Serial: DAGHzV2 - SN: 1106

Communication System: CW; Frequency: 5200 MHz, Frequency: 5800 MHz

Medium: HSL 502 A

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

Phantom section: Flat Section

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

DASYS2 Configuration:
+  Probe: EX3DVY - SN3503; ConvF(5.41, 541, 5.41), ConvF(4.81, 4.81, 4.81); Calibrated: 04.03.2011
«  Sensor-Surface: L.dmm (Mechanical Surface Detection)
«  Electronics: DAE4 Sn601; Calibrated: 08.06.201 |
«  Phantom: Flat Phantom 5.0 (from); Type: QDOOOPSOAA; Serial: 1001
« DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 66.231 Vim; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 30,485 Wikg

SAR(L g} = 8.23 mW/g: SAR(10 g) = 2.3d mW/g

Maximum value of SAR (measured) = 18.450 mW/g

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=L4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 62,792 V/m: Power Drift = 0.03 dB

Peak SAR (extrapolated) = 33.712 Wikg

SAR(I g) = 8.00 mW/g; SAR(10 g) = 2.3 mW/g

Muaximum value of SAR (measured) = 19000 mW/g

Certilicata No: D5GHz-1108_Jun11 Page 6 aof 11
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Dare: 21.06.2011

Test Laboratery: SPEAG, Zurich, Switzeriand

DUT: Dipole 5GHz; Type: DSGHz; Serial: DSGHzV2 - SN: 1106

Communication System: CW; Frequency: 5200 MHz, Frequency: 5800 MHz

Medium: MSL 501

Medium parameters used: f = 5200 MHz; o = 5.41 mho/m; & = 49; p = 1000 kg/m* , Medium parameters
used: { = 5800 MHz; a = 6.21 mho/m; & = 47.8; p = 1000 kg/m’

Phantom section: Flat Section

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

DASY352 Configuration:
«  Probe: EX3DV4 - SN3503; ConvF(4.91, 491, 4.91), ConvFi(4.38, 4.38, 4.38); Calibrated: 04.03.2011
«  Sensor-Surface: Ldmm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 08.06.2011
«  Phantom: Flat Phantom 5.0 (back); Type: QDODOPSOAA; Serial: 1002
o DASYS252.6.2(482); SEMCAD X 14.4.5(3634)

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

Reference Value = 59.327 Vim; Power Drifi = 0.02 dB

Peak SAR (extrapolated) = 29,350 Wikg

SAR(L g} = 7.58 mW/g: SAR(10 g) = 2.12 mW/g

Maximum value of SAR {measured) = 17.624 mW/g

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.dmm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 56.058 V/im; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 35.029 Wikg

SAR(1 g) = 7.66 mW/g; SAR(10 g) = 2.12 mW/g

Maximum value of SAR (measured) = |8.810 mW/g

Cenilicate No: DSGHz-1108_Jun11 Page 9ol 11



Report File No. : F690501/RF-SAR001976
Date of Issue : 2012-01-31
Page : 124 /134

—

—{-10.00

= -20.00

-30.00

-40.00

-50.00

0dB = 18.810mW/g

Certificate No: DSGHz-1106_Jun11 Page 100l 11



Report File No. : F690501/RF-SAR001976
Date of Issue : 2012-01-31
Page : 125/134

Impedance Measurement Plot for Body TSL
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Calibration Laboratory of «“@h Schwolzerischer Kallbriardienst

Schmid & Partner —— S Sorvice sulsse d'étnlonnage
Engineering AG = C ' servizio svizzoro di taratura

Zeughausstrasse 43, 8004 Zurlch, Switzerland S ﬁﬁ‘ o S Swiss Calration Sorvice

Accrediled by the Swiss Accroditation Sanvico (SAS)
Tha Swiss Accroditntion Service is one of the signalories to the EA
Multilateral Agreement for the recognition of calibration corlificales

Accreditation No.: SCS 108

F690501/RF-SAR001976

cient  SGS (Dymstec) Cartificate No: DEGH2zV2-1106_Novid
|CALIBFIATION CERTIFICATE
—_— —_——
Cuject DEGHzV2 - SN: 1106
Cafibration procedure(s) QA CAL-22.v1 :
Calibration procedure for dipole validation kits between 3-6 GHz
Calibration dule November 15, 2011

This calieation cerilicate documents Wy iraceability 1o nalional standards, which realize i physicnl units of measuremants (51).
Thie measuremants and the uncestainies with confidence probabillty are given on the lollvwing pages snd are part of the corifcate,

Calibration Equipment used (MATE critical for calibration)

All calitemtions have beon conducted in the clesed labaratary Tacility: anirenmant tompanatune (22 = 3°C and bumidity < 70%.

| This caliteation cestlicala shall not ba raproduced except in lull withou! witlen approval of the laboratory.

Primary Standads D8 Cal Date (Cerilicate No.) Schoduled Calibration
Power matar EPM-2424 GHIT4H0T0H 05-Oci-11 (Mo, 217-01451) Ocl-12
Powi sangor HP 84814 USa72eaTRI Q5-0ct-11 (Mo, 217-01451) Oel-12
Rafarahce 20 dB Attonuator 5H1 5066 (200} 20-Mar-11 (Mo, 217-01368) Apr-12
Twpe-M mismabch combination SN: 50472 / DBA2T 20-Mar-11 (No. 217-01371) Agr-12
Ralarence Probe EXI0V 8M: 3503 Od-Bar-11 (Mo, EX3-3503_Mari 1) Mas-12
DAE4 SM: BOY O Jud=11 (Mo, DAE4-801_Jul11) dul-12
Socondary Standards o Check Date {in housa) Schaduled Chock
Powar sensor HP B481A MY41082217 18:0c1-02 (in house check Oct-11) In house check: Ocl-13
RF ganemtor RAS SMT-08 100005 Od-Aug-99 (in housa check Oct-11) In heiese chack: Dot-13
Notwork Analyzer HP B753E US3r390585 54206  18-0ct-01 {in howse check Oct-11) In howse check: Det-12
MNama Funation Signadura
Calibrated by: Dimoo llisv Laboratory Technician ({) )
S,
Approved byt Kafia Pokovic Technical Manager e,
ke ..::" Ve

Issund: Novembaer 17, 2011

Cortilicate Mo: DSGHZV2-1106_Nov11
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Calibration Laboratory of & i, §  Schwelzerischer Kalibrisrdienst
Schmid & Pariner = g Service sulsso déionnage
Er'igirlaen'ng AG e Servizio svizrera di taraturn
Zoughnussirasse 43, B004 Zurich, Switzerland % ﬂﬁﬁ 5  swiss Calibration Sorvice
Accredilod by Bha Swiss Accredilation Service (SAS) Acereditation No.; SCS 108

The Swiss Accreditation Sarvice Is one of the signatories 1o the EA
Multliateral Agreement for the rocognition of calibration certificates

Glossary:

TSL lissue simulating liquid

ConvF sensitivity in TSL/ NORM x,yz
M/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

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

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

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Returmn Loss ensures low
reflected power. Mo unceriainty required.

* FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncerainty required,

¢ S5AR measured: SAR measured at the staled antenna input power.

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

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

Cartilicate Mo: DSGHzVE-1106_Nav11 Paga 2of 8
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Measurement Conditions
DASY systam configuration, as far as not given on page 1.

DASY Version DASYS V52.6.2

Extrapolation Advancod Extrapalation

Phantom Modular Flat Phantom V5.0

Distance Dipole Canter - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Ratlo = 1.4 (Z direction)

Frequency 5500 MHz + 1 MHz

Head TSL parameters at 5500 MHz

The following parameters and calculations were applied,
Temperature Permittivity Conductivity

Mominal Head TSL paramaters 220°C 356 4.96 mho/m

Measured Head TSL parameters (22.0 £0.2)°C M2+6% 4.75 mho/m + 6 %

Head TSL temperature change during test <050 s i
SAR result with Head TSL at 5500 MHz

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

SAR measured 100 mW input power 8.8EmW /g

SAR for nominal Head TSL parameters narmalized to 1W B7.9 mW / g = 17.0 % (k=2)

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

SAR measured 100 m\W input power 252mWig

SAR for nominal Head TSL parameters nofmalized fo 1W 24.9 mW /g + 16.5 % (k=2)
Body TSL parameters at 5500 MHz

The following parameters and calculations were applind.
Temperature Pormittivity Conductivity

Nominal Body TSL parameters 22.0*C 486 5.65 mho/m

Measurad Body TSL parameters (22.0£02)*C 472 +6% 5.87 mho/m + 6 %

Body TSL temperature change during test <06'C wees —
SAR result with Body TSL at 5500 MHz

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

SAR measured 100 WY input power B21mwW /g

SAR for nominal Body TSL parameters nosmalized to 1W BLT mW /g = 18.1 % (k=2)

SAR averaged over 10 em” (10 g) of Body TSL condition

SAR moasured 100 mW input power 22TmW /g

SAR for nominal Body TSL parameters normalized to 1W 226 mW / g = 17.6 % (k=2)

Cartificate No: DSGHzV2-1106_Nov11
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Appendix
Antenna Parameters with Head TSL at 5500 MHz
Impedance, transformed 1o feed point 50.711-320
Raturn Loss - 29.6 dB
Antenna Parameters with Body TSL at 5500 MHz
Impedance, transformed o feed point 50.810-18i0
Retun Loss -33.8 dB8
General Antenna Parameters and Design
Electrical Delay (one direction) I 1.199 ns

Adter long term uge with 100W radialed power, only a slight warming of the dipole near the feedpainl can bo measured,

The dipole is made of standard semirigid coaxial cable, The center conductor of the feeding line is direcily connected to the
sacond arm of the dipole. The antenna is therefors shor-circuited for DC-signals.

Mo excessive force must be applied to the dipale arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manulaciured by SPEAG
Manufaciured on March 11, 2011
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DASYS5 Validation Report for Head TSL

Dave: 15.11.2011

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1106

Communication System: CW; Frequency: 5500 MHz

Medium parameters used: f= 5500 MHz; o = 4.75 mho/m; & = 34.2; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S ([EEE/EC/ANSI C63.19-2007)

DASYS2 Configuration:

Probe: EX3DV4 - SN3503; ConvF(4.91, 4.91, 4.91); Calibrated: 04.03.2011
Sensor-Surface: |.4mm (Mechanical Surface Deteetion)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 5.0 {front); Type: QDOOOPS0AA; Serial: 1001
DASYSZ 52.6.2(482), SEMCAD X 14.4.5(3634)

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

Reference Value = 66.617 Vim; Power Drift = 0,06 dB

Peak SAR (extrapolated) = 35.293 Wikg

SAR(L g) = 8.88 mWig; SAR(10 g) = 2.52 mW/g

Maximum value of SAR (measured) = 21.227 mW/g

=&

-1og

200

-J.00

0dB = 21.230mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 14.11.2011
Test Laboratory: SPEAG, Zurich, Switzerlond
DUT: Dipole 5GHz; Type: DSGHzV2; Serinl: DSGHzV2 - SN: 1106

Communication System: CW; Frequency; 5500 MHz

Medium parameters nsed: = 5500 MHz; o = 5.87 mho/m; £, = 47.2; p = 1000 kg/m”
Phantom section: Flat Section

Mensurement Standard: DASY 5 (IEEESEC/ANSI CA3.19-2007)

DASYS52 Configuration:
« Probe: EX3DV4 - SN3503; ConvFi4.43, 4.43, 4.43): Calibrated: 04.03.2011
«  Sensor-Surface: Ldmm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 04.07.2011
+  Phantom: Flat Phantom 5.0 (back); Type: QDUOOPSOAA; Serial: 1002
= DASYSZ 52.6.2(482) SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, =5500 MHz/Zoom Scan,
dist=1L4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 59.363 Vim; Power Drift = -0,0064 dB

Peak SAR (extrapolated) = 35,196 Wikg

SAR(I g) = 8.21 mW/g; SAR(10 g) = 2.27 mWig

Maximum value of SAR (measured) = 19.467 mW/g

-10.00

20,00

0dB = 19470mW/g
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Impedance Measurement Plot for Body TSL
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