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SAR TEST REPORT

Equipment Under Test : Digital Camera

Model No. . NX30

Applicant : Samsung Electronics Co., Ltd.

Address of Applicant : 129, Samsung-ro, Yeongtong-gu, Suwon-city,
Gyeonggi-do, 443-742 Korea, Republic of

FCCID : A3LNX30

ICID 649E-NX30

Device Category : Portable Device

Exposure Category : General Population/Uncontrolled Exposure

Date of Receipt : 2013-11-27

Date of Test(s) . 2013-12-21

Date of Issue : 2013-12-25

Standards:

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

IEEE 1528, 2003

ANSI/IEEE C95.1, C95.3

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

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

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

Tested by : Minhyuk Han ‘*“ T 2013-12-25
Approved by  : Nicky You @% 2013-12-25
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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 : All SGS services are rendered in accordance with the applicable SGS
conditions of service available on request and accessible at

http://www.sgs.com/en/Terms-and-Conditions.aspx

1.2 Details of Manufacturer

Manufacturer
Address

: Samsung Electronics Co., Ltd.

: 129, Samsung-ro, Yeongtong-gu, Suwon-city, Gyeonggi-do,
443-742 Korea, Republic of

: JeongHwan-Kim

: 82-31-277-3308

: jh85.kim@samsung.com

Contact Person
Phone No.
E-mail

1.3 Version of Report
Version Number
00

Date Revision

2013-12-25

Initial issue

1.4 Description of EUT(S)

EUT Type : Digital Camera
Model : NX30
Serial Number : NX30PV1-024
Mode of Operation : WLAN
Duty Cycle : I(WLAN)
Body worn Accessory : None
12412 ~2462 (WLAN 11b/g/n)
Tx Frequency Range 15180 ~5240 , 5260 ~ 5320 (WLAN_1la/n)
15500  ~5700 ,5745  ~5825  (WLAN_lla/n)
Battery Type : 3.7 V d.c. (Lithum-ion Battery)
Measured Reported SAR
Equipment Class Band ng‘\’g‘:‘[‘ggeg] 1g Body-Worn (W/kg)
DTS 24  WLAN 13.33 0.849
Simultaneous SAR per KDB 690783 D01v01r02 N/A
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1.5 Nominal and Maximum Output Power Specifications
This device operates using the following maximum and nominal output power specifications. SAR values were

scaled to the maximum allowed power to determine compliance per KDB Publication 44798 D01v05.

Average power for Production

Mode Nominal & Maximum b g n
Maximum 10 14.0 13.0
802.11 Nominal 8.5 12.5 11.5

802.11a
Mode Nominal & Maximum 5.2 GHz 5.3 GHz 5.5 GHz 5.8 GHz
Maximum 6.5 7.0 8.0 8.0
Bluetooth ;
Nominal 5.0 5.5 6.5 6.5
Tune-up Tolerance: -1.5dB/+ 1.5 dB

1.6 Test Environment

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

1.7 Operation Configuration

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

The 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. Based on the RF Power and antenna separation distance, stand-alone BT

SAR and simultaneous SAR evaluation are not required.

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 2 . This distance cannot be smaller
than the Distance of sensor calibration points to probe tip as defined in the probe properties (for example, 2.5 for
an EX3DV4 probe type).

1.9 SAR Measurement Procedures

Step 1: Power Reference Measurement

The Power Reference Measurement and Power Drift Measurements are for monitoring the power drift of
the device under test in the batch process. The Minimum distance of probe sensors to surface determines the
closest measurement point to phantom surface. The minimum distance of probe sensors to surface is 2
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This distance cannot be smaller than the Distance of sensor calibration points to probe tip as defined in the
probe properties.
Step 2 and 3: Area Scan & Zoom Scan Procedures
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.

< Area and Zoom Scan Resolutions per FCC KDB Publication 865664 D01v01 >

surface normal m the measurement location

=3 GHz >3 GHz
Maximum distance from closest measurement point
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=2 0GH2 < |5 mm
-3 GHz: =12 mm

I-4GHz = 12 min
4 — 6 GHz: = 10 mm

When the x or y dimension of the test device, in the
measurement plane orientaion, is smaller than the above,
the measurement resolution must be < the comesponding
x i y dimension of the test device with at least one
memsurzment point on the test device.
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AVATTRETE SO0 300 L2 =0 mm 4— % GHz = 25 min

5 -6 GHz =22 mm

Mote: & is the penetration depth of @ plane-wave o norma! incidence to the tissue medium; see drait standard [EEE
P1528-201 | for detnils.
* When zoom scan iz required and the reported SAR from the aren scon based f-g SAR extimation procedures of
KL 447498 5= 14 Wik <8 mm, < T mm and = 5 mm oo scan reselution may be applied, respectively, for
2GHzw 3 GH=, 3 GHz 1o 4 GHz and 4 GHz 10 6 GHz.
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Step 4: Power drift measurement

The Power Drift Measurement measures the field at the same location as the most recent power reference
measurement within the same procedure, and with the same settings. The Power Drift Measurement gives
the field difference in dB from the reading conducted within the last Power Reference Measurement. This
allows a user to monitor the power drift of the device under test within a batch process. The measurement
procedure is the same as Step 1.

Step 5: Z-Scan

The Z Scan measures points along a vertical straight line. The line runs along the Z-axis of a one-
dimensional grid. In order to get a reasonable extrapolation, the extrapolated distance should not be larger
than the step size in Z-direction.

1.10 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 DASY4 professional system ). A Model EX3DV4
3791 is used to determine the internal electric fields. The SAR can be obtained from the equation SAR= ¢
([Ei]2)/ p where o 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.

10000
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Fig a. The microwave circuit arrangement used for SAR system verification
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* 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 XP.

* DASY4 software.

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

» The ELI 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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1.11 System Components
EX3DV4 E-Field Probe

Construction : Symmetrical design with triangular core.
Built-in shielding against static charges.
PEEK enclosure material (resistant to organic solvents, e.g.,
DGBE)

Calibration :  Basic Broad Band Calibration in air Conversion Factors (CF)
for HSL 835 and HSL1900.
Additional CF-Calibration for other liquids and frequencies
upon request.

Frequency 10 to6 ; Linearity: £ 0.2 (30 to6 )
Directivity o £03 in HSL (rotation around probe axis)
+0.5 in tissue material (rotation normal to probe axis)
Dynamic © 10pW/g to > 100 m W/g; EX3DV4 E-Field Probe
Range Linearity: £ 0.2  (noise: typically <1 uW/g)
Dimensions : Overall length: 337 (Tip length: 20 )

Tip diameter: 2.5 (Body diameter: 12 )
Distance from probe tip to dipole centers: 1

Application :  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%

Construction Symmetrical design with triangular core.

Built-in shielding against static charges.
PEEK enclosure material (resistant to organic solvents, e.g.,
DGBE)

ELI Phantom

Construction: Phantom for compliance testing of handheld and
body-mounted wireless devices in the frequency
range of 30 ML to 6 Gllz. ELI is fully compatible with
the IEC 62209-2 standard and all known tissue
simulating liquids. ELI has been optimized regarding
its performance and can be integrated into our
standard phantom tables. A cover prevents
evaporation of the liquid. Reference markings on the
phantom allow installation of the complete setup,
including all predefined phantom positions and
measurement grids, by teaching three points. The
phantom is compatible with all SPEAG dosimetric
probes and dipoles.

ELI V5.0 has the same shell geometry and is
manufactured from the same material as ELI4, but
has reinforced top structure ELI Phantom

Shell Thickness: 2.0mm = 0.2 mm

Dimensions Major axis: 600 mm
Minor axis: 400 mmn
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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). —
_—-—-ﬁ- —
Device Holder
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1.12 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 ELI 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 . The
tests for EUT were conducted within 24 hours after each Verification. 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.

D C F

A B E

Fig b. The microwave circuit arrangement used for SAR system verification

A. Agilent Model E8247C Signal Generator

B. EMPOWER Model 2001-BBS3Q7ECK Amplifier
C. Agilent Model E4419B Power Meter

D. Agilent Model 9300H Power Sensor

E. Agilent Model 86205A Directional RF Bridges

F. Reference dipole Antenna

Photo of the dipole Antenna
System Verification Results

Target SAR 1 g
. . from Measured | Normalized L Liquid
Verltl'éci?tlon Pé(/)lge Tissue Calibration SAR1g SAR1g Dez;l ‘;10n Date Temp.
Certificate (0.1 W) (1W) i (°C)
dw)
D2450V2 2450
SN 892 3791 Body 50.1 W/ 5.02 W/ 50.2 W/ 0.20 12-21-2013 22.1
Table 1. Results system Verification
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1.13 Tissue Simulant Fluid for the Frequency Band
The dielectric properties for this simulant fluid were measured by using the SPEAG Model DAK-3.5
Dielectric Probe (rates frequence band 200 to 20 ) in conjunction with Agilent E5071C Network

Analyzer(300 -6 ) by using a procedure detailed in Section V.
. Dielectric Parameters
f( ) Tissue Limits / Measured - » Simulated Tissue
yp Permittivity Conductivity Temp( )
Measured, 12-21-2013 51.3 1.94 22.1
2450 Recommended Limits 52.7 1.95 21.0~23.0
Deviation(%o) -2.66 -0.51 -
2412 Measured, 12-21-2013 514 1.89 22.1
Body Deviation(%b) -2.47 -3.08 -
2437 Measured, 12-21-2013 51.3 1.92 22.1
Deviation(%) -2.66 -1.54 -
2462 Measured, 12-21-2013 51.3 1.95 22.1
Deviation(%) -2.66 0.00 -

The composition of the brain tissue simulating liquid
The following tissue formulations are provided for reference only as some of the parameters have not been thoroughly
verified. The composition of ingredients may be modified accordingly to achieve the desired target tissue parameters

required for routine SAR evaluation.

Ingredients Frequency (M)
(% by weight) 450 835 915 1900 2450
Tissue Type Head | Body | Head | Body | Head | Body | Head | Body | Head | Body
Water 38.56 | 51.16 | 4145 | 52.4 | 41.05 | 56.0 54.9 40.4 62.7 73.2
Salt (NaCl) 3.95 1.49 1.45 1.4 1.35 0.76 0.18 0.5 0.5 0.04
Sugar 56.32 | 46.78 | 56.0 45.0 56.5 | 41.76 0.0 58.0 0.0 0.0
HEC 0.98 0.52 1.0 1.0 1.0 1.21 0.0 1.0 0.0 0.0
Bactericide 0.19 0.05 0.1 0.1 0.1 0.27 0.0 0.1 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.8 0.0
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 44.92 0.0 0.0 26.7
Dielectric Constant | 43.42 | 58.0 | 42.54 | 56.1 42.0 56.8 39.9 54.0 39.8 52.5
Conductivity (S/m) | 0.85 0.83 0.91 0.95 1.0 1.07 1.42 1.45 1.88 1.78
Simulating Liquids for 5 GHz, Manufactured by SPEAG
Water Mineral oil Emulsifiers Additives and Salt
78 11 9 2
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
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1.14 Test System Validation

Per FCC KDB 865664 D02v01, SAR system validation status should be documented to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software
versions) used for this device were validated against its performance specifications prior to the SAR
measurements. Reference dipoles were used with the require tissue-equivalent media for system validation,
according to the procedures outlined in IEEE 1528-2003 and FCC KDB 865664 D01v01. Since frequency
within the valid frequency range of the probe calibration point, using the system that normally operates with
the probe for routine SAR measurements and according to the required tissue-equivalent media.

A tabulated summary of the system validation status including the validation date(s), measurement

frequencies, SAR probe and tissue dielectric parameters has been included.

Dielectric

f bate Probe Pé(;ble Tissue Parameters CW Validation Modulated Validation
(MHz) S/N point Type Permitt | Condu Sensitivity Probe Probe Mod. Duty PAR
ivity ctivity Linearity Isotropy Type Factor

2450 | 06/20/2013 3791 2450 Body 50.9 1.97 PASS PASS PASS OFDM N/A PASS

< SAR System Validation Summary>

1.15 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/kg as averaged over the whole-body and spatial
peak SAR not exceeding 8 W/kg as averaged over any 1 gram of tissue (defined as a tissue volume in the
shape of a cube). Exceptions are the hands, wrists, feet and ankles where the spatial peak SAR shall not
exceed 20 W/kg, as averaged over an 10 grams of tissue (defined as a tissue volume in the shape of a cube).

Occupational/Controlled limits apply when persons are exposed as a consequence of their employment
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provided these persons are fully aware of and exercise control over their exposure. Awareness of exposure
can be accomplished by use of warning labels or by specific training or education through appropriate
means, such as an RF safety program in a work environment.

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

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

H £ Uncontrolled Environment Controlled Environment

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

Table .2 RF exposure limits
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2. Instruments List

Maunfacturer Device Type Serial Cal Date Cal Cal Due
Number Interval
Staubli Robot RX90BL F03/5WO05A1/A/01 N/A N/A N/A
Schmid& . . .
Partner Dosimetric E-Field EX3DV4 3791 06/04/2013 Annual 06/04/2014
. . Probe
Engineering AG
Schmid& 2450 Syst
Partner ) dysiem D2450V2 892 09/26/2013 | Biennial | 09/26/2015
Engi . Verification Dipole
ngineering AG
Schmid& Data acquisition
Partner quis DAE3 567 01/25/2013 Annual 01/25/2014
. . Electronics
Engineering AG
Schmid&
Partner Software DASY4 V4.7 - N/A N/A N/A
Engineering AG
Schmid&
Partner Phantom ELI Phantom TP-1169 N/A N/A N/A
Engineering AG
Agilent Network Analyzer E5071C MY46111535 07/03/2013 Annual 07/03/2014
Schmid& Dielectric
Partner . DAK-3.5 1108 03/05/2013 Annual 03/05/2014
. . Assessment Kit
Engineering AG
Agilent Power Meter E4419B GB43311125 06/27/2013 Annual 06/27/2014
. MY41495314 09/10/2013 Annual 09/10/2014
Agilent Power Sensor E9300H MY41495307 | 09/10/2013 | Annual | 09/10/2014
Agilent Signal Generator E8247C MY43321024 06/26/2013 Annual 06/26/2014
E“épy‘;r;frrlfl: Power Amplifier | 2001-BBS3Q7ECK | 1032 D/C 0336 | 03/29/2013 Annual 03/29/2014
. Directional RF
Agilent Bridges 86205A MY31402302 06/29/2013 Annual 06/29/2014
Microlab LP Filter LA-30N N/A 09/09/2013 Annual 09/09/2014
Agilent Attenuator 8491B 50566 09/09/2013 Annual 09/09/2014
Hygro- SGS-RSS-
JUMBP Thermometer RT-811E T™MO2 04/01/2013 Annual 04/01/2014
LKM Electronic Digital DTM3000 3027 07/01/2013 Annual 07/01/2014
Thermometer
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3.Summary of Results

3.1 FCC Power Measurement Procedures

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 Measured and Reported SAR

Per FCC KDB Publication 447498 D01v05, When SAR is not measured at the maximum power level allowed for
production units, the results must be scaled to the maximum tune-up tolerance limit according to the power applied to
the individual channels tested to determine compliance. For simultaneous transmission, the measured aggregate SAR
must be scaled according to the sum of the differences between the maximum tune-up tolerance and actual power used
to test each transmitter. When SAR is measured at or scaled to the maximum tune-up tolerance limit, the results are
referred to as reported SAR. Test highest reported SAR results are identified on the grant of equipment authorization
according to procedures in KDB 690783 D0O1v01r02.

3.3 RF Conducted Power

WLAN
Freq. Measured Power
Mode Ch. # Rate
() [ m]
2412 1 1 9.12
802.11b 2437 1 9.56
2462 11 1 9.87
2412 1 6 13.33
802.11g 2437 6 13.50
2462 11 6 13.72
2412 1 MCSO0 11.76
8%%(1)“ 2437 6 MCS0 12.01
2462 11 MCSO0 12.22
5180 36 6 541
5200 40 6 6.12
5220 44 6 5.07
5240 48 6 4.50
802.11a 5260 52 6 4.80
5280 56 6 6.25
5300 60 6 6.80
5320 64 6 6.49
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5500 100 6 6.65
5520 104 6 6.14
5540 108 6 5.99
5560 112 6 6.89
5580 116 6 7.62
5660 132 6 7.05
802.11a 5680 136 6 6.78
5700 140 6 5.85
5745 149 6 6.95
5765 153 6 6.67
5785 157 6 6.73
5805 161 6 7.11
5825 165 6 7.58
5180 36 MCS0 4.24
5200 40 MCS0 4.16
5220 44 MCS0 3.85
5240 48 MCS0 2.98
5260 52 MCS0 354
5280 56 MCS0 4.61
5300 60 MCS0 512
5320 64 MCS0 4.92
5500 100 MCS0 5.56
5520 104 MCS0 5.11
8%%5“ 5540 108 MCS0 4.64
5560 112 MCS0 527
5580 116 MCS0 6.04
5660 132 MCS0 522
5680 136 MCS0 538
5700 140 MCS0 4.48
5745 149 MCS0 561
5765 153 MCS0 536
5785 157 MCS0 5.43
5805 161 MCS0 5.83
5825 165 MCS0 5.87
5190 38 MCS0 3.30
5230 46 MCS0 3.53
5270 54 MCS0 337
5310 62 MCS0 4.32
8%%5“ 5510 102 MCS0 4.97
5550 110 MCS0 4.93
5670 134 MCS0 4.82
5755 151 MCS0 4.95
5795 159 MCS0 426
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3.4 SAR Test Configuration
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.

Turbe “ Dreffault Tesd Channes™
i = T GHz | Channed ﬂjjnﬂ'
- Channd S Tin | meiig urt
2412 [ v
20211 big 2437 [ 6 o v
2462 11 ¥ v
518 3% A
! 420521 GHa) r =
[T [T El
T = 50 (5.25 GHz) O i
528 36 -
T3 a ] 58529 GH) =
5,33 4
SI00| 100 -
i} 5520 4
= = :
1210 : ;g : =S 3 =
5600 [ Unimewn h"'ﬁ -
O D P -] o
5 a0 132 1 ) -
S630 | 136 —
7 120 =" -
P T T A
5743 133 152 (5.74 GHn) N - -
15247 5085 | 157 -
BISMT S0 [ sl 160 (5.20 GHz) - o
B15.247 | L8245 | 18% o

o = “default test channels”
e ¥ =pogsible 202.1 1 a channels with moakimown average oatpat > the “defaudt test channels™
¢ W= poasible 202 11z channels with maximum average output 34 dB = the “default test channel#°

* = when ot poveer 18 redoced for chatnel 1 andfor 11 to meet restricted band requirem ents the
highest ot charmnels closest to each of these channels should be tested
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3.5 SAR Test Exclusions Applied
Per FCC KDB 447498 DO0O1v05, the SAR exclusion threshold for distances < 50  is defined by the following

equation:

Max Power of Channel (mW)

Test Separation Distance (mm)

#\ [Frequency(6iz) =3.0

Per FCC KDB 447498 D01v05, At 100 MHz to 6 GHz and for test separation distances > 50 mm, the SAR test

exclusion threshold is determined according to the following

[(Threshold at 50 mm in step 1) + (test separation distance - 50 mm) * 10] mW
at> 1500 MHz and <6 GHz

<The Distance information of Antenna to Edges of EUT>

Edge 1

Edge 3 Edge 2

WLAN Antenna

Edge 3 /

Note: Specific antenna dimensions and separation distances are shown in the antenna distance document.

Based on the maximum tune-up tolerance limit of WLAN the antenna to use separation distance Table “EXEMPT”

SAR was not required and Table “Measure” SAR was required.

Mode |FrEaUency | Output po SAR Exemption™= """
(MHz) dBm Edge 1 Edge 2 Edge 3 Edge 4 Frent
A5 e 166N 225w 105
20r1lb | ME2 10.00
pamer | paver | M pewer | pamer
ABIm | 1EGmA 225N 252
02 2462 400
02119 B 1800 BEMPT | Bewmpr | MEBRIE | o rnapT | ExEMPT
ATITON | 1BGmN 225N 208
202, 2462 00 Meanure
Hain B 1 EXEMPT | EXEMPT EXEMPT | EXEMPT
asamw | 136mw 153 195w 061
2, 260 :
Wl | s 50 EXEMPT | EXEMPT | EXEMPT | BXEMPT | ExEMpT
a5l | 135miw 231 1P 0.7
. - .
Wil e 100 EXEMPT | EXEMPT | EXEMPT | EXEMPT | EXEMPT
#9my | 13Emw 285 192w 095
T
B0zlla | ST00 aon EXEMPT | EXEMET | EXEMPT | EMEMET | EXEMPT
. A42miW 133mW 280 190mW 097
802,11 S875 200
ke * EXEMPT | EXEMPT | EXEMPT | EXEMPT | EXEMPT

Note

1. For distances < Smm, a distance of 5mm is used to determine SAR exclusion and estimated SAR value.

2. Output power is the maximum rated power (including tune-up or manufacturing tolerances).

3. If the antenna separation distance is > 50mm then the value listed is the output power threshold, above which SAR
measurement is required. For separation < 50mm the value is the KDB 447498 calculated value and must be less
than 3 for SAR exemption.

4. Formulas round separation distance to nearest mm and power to nearest before calculating thresholds or

exemption values.
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3.6 SAR Data Summary
Ambient Temperature (°C) 23.6
Liquid Temperature (°C) 22.1
Date 12-21-2013
WLAN Body SAR
EUT Traffic Channel Distance Power(dBm) 1-g SAR (W/kg) lg SAR
Test Mode Position | Frequency Channel () Measured | Tune-Up | Measured | Scaled Limits
() Power Limit SAR SAR (Wikg)
802.11b Edge3 2462 11 0 9.87 10.0 0.396 0.408
2462 11 0 13.72 14.0 0.742 0.791
R02.11 Edge3 2412 1 0 13.33 14.0 0.728 0.849
8 2437 0 13.50 14.0 0.739 0.829 16
Rear 2462 0 13.72 14.0 0.027 0.029 ’
2462 0 12.22 13.0 0.570 0.682
802.11n Edge3 2612 0 11.76 13.0 0.548 0.729
2637 0 12.01 13.0 0.541 0.680
Notes

1. The test data reported are the worst-case SAR values according to test procedures specified in IEEE 1528-2003, FCC/OET
Bulletin 65, Supplement C [June 2001] and FCC KDB Publication 447498 D01v05.

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

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

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

5. The manufacturer has confirmed that the device(s) tested have the same physical, mechanical and thermal characteristics and are
within operational tolerances expected for production units.

6. SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB Publication 447498 D0O1v05.

7. For 2.4 GHz, justification for reduced test configuration for WIFI channels per KDB Publication 248227 and April 2010
FCC/TCB Meeting Notes: Highest average RF output power channel for the lowest data rate were selected for SAR evaluation.
Other IEEE 802.11 modes (including 802.11g/n) were not investigated since the average output powers were not greater than
0.25  than that of the corresponding channel in the lowest data rate IEEE 802.11b modes

8. Since the maximum extrapolated peak SAR of the zoom scan for the maximum output channel is < 1.6 W/kg and the reported 1g
averaged SAR is < 0.8 W/kg, SAR testing on other default channels was not required.

9. According to KDB248227 D01v01, when the maximum average output channel in each frequency band is not include in the
“default test channels”, the maximum average output power channel should be tested instead of an adjacent “default test
channels”.

10. According to KDB447498 D01v05 the 1-g SAR for the highest output channel is less than 0.8 W/kg, where the transmission

band corresponding to all channels is < 100 Mz, testing for the other channels is not required.
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Appendix
List
Appendix A DASY4 Report - 2450
(Plots of the SAR Measurements) Verification Test
- WLAN Test
Appendix B Uncertainty Analysis
Appendix C Calibration Certificate - PROBE
- DAE
- DIPOLE
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Appendix A
Test Plot - DASY4 Report
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2450 Verification Test_Body
Date: 2013-12-21

Test Laboratory: 5G5 Korea (Gunpo Laboratory)
File Name: Verilication 2450 Mz dad

Input Power : 100 mW
Ambient Temp : 23.6 T Tissue Temp : 221 T

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:892
Program Name: Verification 2450 MHz

Commumication System: CW; Frequency: 2450 Mz Duty Cyele: 1:1
Medium parameters used: £~ 2450 MHz; o = 1.94 mho/m; ¢ = 51.3; p = 1000 kg/m*
Phantom section: Flal Section

DASY4 Configuration:

= Probe; EXZDVA - SN3T91; ConvF(6.62, 6.62, 6.62); Calibrated: 2013-06-04

- Semsor-Surface: 2mm (Mechanical Surface Dietection)

= Electronies; DAE3 Sn367, Calibrated: 2013-01-25

= Phantom: ELTv4.0;, Type: QDOVADOIBE; Serial: TP:1169

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

Verification 2450 MHz/Area Scan (91x91x1): Measurement grid: dx=10mm. dy=10mm
Maximum value of SAR (interpolated) = £.14 mWig

Verification 2450 MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dwe=5mm, dy=5mm.
de=3mm

Reference Value = 64.7 Vim: Power Drift = -0.196 dB3

Peak SAR (extrapolated) = 10.9 Wikg

SAR(L g) =502 mW/g SAR(10 g) =223 mW/g

Maximum value of SAR (measured) = 7.88 mW/g

-4.72

0dB - 7.88mW/g
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WLAN 2.4 GHz Body SAR Test
Date: 2013-12-21

Test Laboratory: G5 Korea (Gunpo Laboratory)
File Name: WLAN Body 802.11b IAbps Chll Edge3.dad

Ambient Temp : 23.6 T Tissue Temp : 221 T

DUT: NX30; Type: Digital Camera; Serial: NX30PV1-024
Program Name: WLAN Body

Communication System: WLAN; Frequency: 2462 MHzDuty Cycle: 1:1
Medium parameters used: = 2462 MHz o = 1.95 mho/m: e, = 51.3; p = 1000 kg/m?
Phantom section: Flat Section

DASYS Configuration:

- Probe: EX3DVY - SMN3791; ConvFl6.62, 6,62, 6.62); Calibrated; 2013-06-04

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

- Electronics: DAES 3n567: Calibrated: 2013-01-25

= Phantem: ELI v4.0; Type: QDOVAOODIBE; Serial: TP:1169

= Measurement 5W: DASY, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_Body_802.11b_IMbps_Ch11_Edge3/Area Scan (91x131x1): Measurement grid:

dx - 10mm, dy- 10mm

Maximum value of SAR (interpolated) = 0.714 mWig

WLAN Body 802.11b 1Mbps Chll_Edged/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=Smm, dy=3mm, de=3mm

Refaence Value = 174 Vim; Power Dirilt © -0,102 JdB

Peak SAR (extrapolated) = 1.29 Wikg

SAR(] g = 0.3% mW/z: SAR(10 g) = 0124 mW/g

Maximum value of SAR (measured) = 0.773 mW/g

B2
-16.2
-24.4

-32.5

4.6

0dB=0.73mWg
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Date: 2013-12-21
Test Laboratory: G5 Korea (Gunpo Laboratory)
File Name: M ; Oy 1 3, dad

Ambient Temp : 23.6 'C Tissue Temp : 221 C

DUT: NX30; Type: Digital Camera; Serial: NX30PV1-024
Program Name: WLAN Body

Communication System: WLAN; Frequency: 2462 MHzDuty Cyele: 1:1
Medium parameters used: £ = 2462 MHz: o = 1.95 mho/m: &, = 51.3; p = 1000 kg/m®
Phantom section: Flal Section

DASY4 Configuration:

= Probe: EXZDVY - SN3791; ConvE{6.62, 6.62, 6.62); Calibrated: 2013-06-04

= Sensor-Surface: 2mm (Mechamical Surface Detection)

= Electronies: DAE3 Sn367; Calibrated: 2013-01-25

- Phantom: ELT v4.0; Type: QDOVADOIBB; Serial: TP:1169

= Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAL, V1.8 Build 186

WLAN_Baody_802.11g_6Mbps_Chl11_Edge3/Area Scan (91x131x1): Measurement grid:
dx=10mm, dy=10mm

Maximum valee of SAR (interpolated) = 1.33 mW/g

WLAN_Body 802.11g_6Mbps_Chl1_Edge3/Zoom Scan (7x7x7)/Cuabe 0: Measurement grid;
dx=3mm, dy=5mm, dz=5mm

Reference Value = 24.1 Vim; Power Drift = -0.050 JdB

Peak SAR (extrapolated) = 2.38 Wikg

SAR(] g) = 0.742 mW/g; SAR(10 g) = 0.232 mW/g

Maximum value of SAR (measured) = 143 mWig

-B.38
-16.8
-2h.1

-33.6

-41.9

0.dB = 1.43mW/g
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Date: 2013-12-21

Test Laboratory: SGSKmn{Gtmpﬂ Laboratory)
File Name: WLAN Body 802.11g 6Mbps Chl Edge3.dad

Ambient Temp : 23.6 'C Tissue Temp : 221 C

DUT: NX30; Type: Digital Camera; Serial: NX30PV1-024
Program Name: WLAN Body

Communication System: WLAN; Frequency: 2412 MHzDuty Cyele: 1:1
Medium parameters used: £= 2412 MHz 0 = 189 mho/m; & = 314 p = 1000 kg/m?
Phantom section: Flal Section

DASY4 Configuration:

= Probe: EXZDVY - SN3791; ConvE{6.62, 6.62, 6.62); Calibrated: 2013-06-04

= Sensor-Surface: 2mm (Mechamical Surface Detection)

= Electronies: DAE3 Sn367; Calibrated: 2013-01-25

- Phantom: ELT v4.0; Type: QDOVADOIBB; Serial: TP:1169

= Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAL, V1.8 Build 186

WLAN_Body_802.11g_6Mbps_Chl_Edge3/Area Scan (91x131x1): Measurament grid:
dx=10mm, dy=10mm

Maximum valee of SAR (interpolated) = 1.36 mW/g

WLAN_Body 802.11g_6Mbps_Chl_Edge3/Zoom Scan (Tx7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 25.0 Vim; Power Drift = -0.018 dB

Peak SAR (extrapolated) = 2.25 Wikg

SAR(L g = 0.728 mW/g: SAR(10 g) = 0.237 mW/ig

Maximum value of SAR (measured) = 1.39 mWig

-6.34
“12.7
-19.0

-25.4

LT

0.dB = 1.39mW/g
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Date: 2013-12-21

Test Laboratory: SGSKmn{Gtmpﬂhbnruury
File Name: WLAN Body 802.11g 6Mbps Chi Edge3.dad

Ambient Temp : 23.6 'C Tissue Temp : 221 C

DUT: NX30; Type: Digital Camera; Serial: NX30PV1-024
Program Name: WLAN Body

Communication System: WLAN; Frequency: 2437 MHzDuty Cyele: 1:1
Medium parameters used: £ = 2437 MHz o = 1.92 mho/m; &= 51.3:p = 1000 kg/m*
Phantom section: Flal Section

DASY4 Configuration:

= Probe: EXZDVY - SN3791; ConvE{6.62, 6.62, 6.62); Calibrated: 2013-06-04

= Sensor-Surface: 2mm (Mechamical Surface Detection)

= Electronies: DAE3 Sn367; Calibrated: 2013-01-25

- Phantom: ELT v4.0; Type: QDOVADOIBB; Serial: TP:1169

= Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAL, V1.8 Build 186

WLAN_Body_802.11g_6Mbps_Ch6_Edge3/Area Scan (91x131x1): Measurament grid:
dx=10mm, dy=10mm
Maximum valee of SAR {interpolated) = 1.28 mW/g

WLAN_Body 802.11g_6Mbps_Ch6_Edge3/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 24.3 Vim; Power Drift = 20,016 JdB

Peak SAR (extrapolated) = 2.37 Wike

SAR(1 g) = 0.739 mW/g; SAR(10 g) = 0.235 mW/g

Maximum value of SAR (measured) = 145 mWig

-1.34

“14.7

-29.4

-36.7

0.dB = 1.45mW/g
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Test Laboratory: G5 Korea (Gunpo Laboratory)
File Name: WLAN Rear 802.11a 6Mbps CHI1 Ldad

Ambient Temp : 23.6 'C Tissue Temp : 221 C

DUT: NX30; Type: Digital Camera; Serial: NX30PV1-024
Program Name: WLAN_ Body

Communication System: WLAN; Frequency: 2462 MHzDuty Cyele: 1:1
Medium parameters used: £ = 2462 MHz: o = 1.95 mho/m: &, = 51.3; p = 1000 kg/m®
Phantom section: Flal Section

DASY4 Configuration:

= Probe: EXZDVY - SN3791; ConvE{6.62, 6.62, 6.62); Calibrated: 2013-06-04

= Sensor-Surface: 2mm (Mechamical Surface Detection)

= Electronies: DAE3 Sn367; Calibrated: 2013-01-25

- Phantom: ELT v4.0; Type: QDOVADOIBB; Serial: TP:1169

= Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAL, V1.8 Build 186

WLAN_Rear 802.11g_6Mbps_ CHI1/Area Scan (161x181x1): Measurement grid: dx- 10mm,
dy=10mm
Maximum valee of SAR (interpolated) = 0.044 mW/g

WLAN_Rear 802.11g_6Mbps CH11/Zoom Scan (Tx7x7)/Cube 0: Measurement grid: dx=35mm,
dy=5mm, dz=5mm

Reference Value = 4.52 V/im; Power Drift = -0.063 dB

Peak SAR (extrapolated) = 0.062 Wike

SAR(1 g) = 0,027 mW/g; SAR(LO0 g) = 0,013 mW/g

Maximum value of SAR (measured) = 0.041 mW/g

0dB = 0.04lmW/g
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Test Laboratory: G5 Korea (Gunpo Laboratory)
File Name: M ; MOS0 Ch o3 da

Ambient Temp : 23.6 'C Tissue Temp : 221 C

DUT: NX30; Type: Digital Camera; Serial: NX30PV1-024
Program Name: WLAN Body

Communication System: WLAN; Frequency: 2462 MHzDuty Cyele: 1:1
Medium parameters used: £ = 2462 MHz: o = 1.95 mho/m: &, = 51.3; p = 1000 kg/m®
Phantom section: Flal Section

DASY4 Configuration:

= Probe: EXZDVY - SN3791; ConvE{6.62, 6.62, 6.62); Calibrated: 2013-06-04

= Sensor-Surface: 2mm (Mechamical Surface Detection)

= Electronies: DAE3 Sn367; Calibrated: 2013-01-25

- Phantom: ELT v4.0; Type: QDOVADOIBB; Serial: TP:1169

= Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAL, V1.8 Build 186

WLAN_Body_802.11n_MCS0_Ch11_Edge3/Area Scan (91x131x1): Measurement grid:
dx=10mm, dy=10mm
Maximum valee of SAR (interpolated) = 0.913 mWig

WLAN_Body 802.11n_MCS0_Chl1l_Edge3/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=3mm, dy=5mm, dz=5mm

Reference Value = 14.8 Vim; Power Drift = -0.008 JdB

Peak SAR (extrapolated) = 1.90 Wike

SAR(1 g) = 0.570 mW/g; SAR(LO g) = 0. 180 mW/g

Maximum value of SAR (measured) = 118 mWg

0.dB = 1.18mW/g
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Test Laboratory: SGSKmn{Gtmpﬂ Laboratory)
File Name: WLAN Body 802.11n MCS0 Chl Edge3.dad

Ambient Temp : 23.6 'C Tissue Temp : 221 C

DUT: NX30; Type: Digital Camera; Serial: NX30PV1-024
Program Name: WLAN Body

Communication System: WLAN; Frequency: 2412 MHzDuty Cyele: 1:1
Medium parameters used: £= 2412 MHz 0 = 189 mho/m; & = 314 p = 1000 kg/m?
Phantom section: Flal Section

DASY4 Configuration:

= Probe: EXZDVY - SN3791; ConvE{6.62, 6.62, 6.62); Calibrated: 2013-06-04

= Sensor-Surface: 2mm (Mechamical Surface Detection)

= Electronies: DAE3 Sn367; Calibrated: 2013-01-25

- Phantom: ELT v4.0; Type: QDOVADOIBB; Serial: TP:1169

= Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAL, V1.8 Build 186

WLAN_Baody_802.11n_MCS0_Chl_Edged/Area Scan (91x131x1): Measurement grid:
dx=10mm, dy= [0mm

Maximum valee of SAR (interpolated) = 0.843 mW/g

WLAN_Body _802.11n_MCS0_Chl_Edged/Zoom Scan (Tx7x7 ) Cube 0: Measurement grid:
dx=3mm, dy=5mm, dz=5mm

Reference Value = 14.2 Vim; Power Drift = 0,015 JdB

Peak SAR (extrapolated) = 1.77 Wike

SAR(1 g) = 0.548 mW/g; SAR(10 @) = 0.179 mW/g

Maximum value of SAR (measured) = 111 mWig

-1.38
-14.8
-22.1

-29.5

-36.9

0dB = L11mW'g
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Test Laboratory: SGSKmn{Gtmpﬂ Laboratory)
File Name: WLAN Body 802.11n MCS0 Ché Edge3.dad

Ambient Temp : 23.6 'C Tissue Temp : 221 C

DUT: NX30; Type: Digital Camera; Serial: NX30PV1-024
Program Name: WLAN Body

Communication System: WLAN; Frequency: 2437 MHzDuty Cyele: 1:1
Medium parameters used: £ = 2437 MHz o = 1.92 mho/m; &= 51.3:p = 1000 kg/m*
Phantom section: Flal Section

DASY4 Configuration:

= Probe: EXZDVY - SN3791; ConvE{6.62, 6.62, 6.62); Calibrated: 2013-06-04

= Sensor-Surface: 2mm (Mechamical Surface Detection)

= Electronies: DAE3 Sn367; Calibrated: 2013-01-25

- Phantom: ELT v4.0; Type: QDOVADOIBB; Serial: TP:1169

= Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAL, V1.8 Build 186

WLAN_Baody_802.11n_MCS0_Ch6_Edged/Area Scan (91x131x1): Measurement grid:
dx=10mm, dy=10mm

Maximum valee of SAR (interpolated) = 0.841 mWig

WLAN_Body 802.11n_MCS0_Ch6_Edged/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=3mm, dy=5mm, dz=5mm

Reference Value = 14.2 Vim; Power Drift = -0.002 dB

Peak SAR (extrapolated) = 1.79 Wike

SAR(1 g) = 0.541 mW/g:; SAR(10 @) = 0,173 mW/g

Maximum value of SAR (measured) = 111 mWig

-1.38
-14.8
-22.1

-29.5

-36.9

0dB = L11mW'g

SGS Korea Qo., Lid. (Gunpo Laboraiony) ##18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t+82 314285700 f+8231427 2370 wwv.kr.sgs.com/ee

Mermber of SGS Group(Sodiéte Générale de Suvellance)



Appendix B

31/56

Uncertainty Analysis
a b © d e=fldk) |g i= k
cxgle
i N : Section in [Tol Prob . Div. Ci 19 Vi
ncertain omponen - -
y L.omp P1528 (%) Dist, g U (%) |(ver
Probe calibration E.21 59 N 1 1 5.80 L
Axial isotropy E2.2 0.5 R 1.73 0.71 0.20 v
Jhemispherical isotropy E2.2 2.6 R 1.73 0.71 1.06 L]
Boundary effect E23 1.0 R 173 1 0.58 s
Linearity E2.4 0.6 R 1.73 1 0.35 o
System detection limit E25 1.0 R 173 1 0.58 L]
Readout electronics E.2.6 0.3 N 1 1 0.30 v
Response time E2.7 0.8 R 1.73 1 0.46 L]
Integration time E2.8 2.6 R 1.73 1 1.50 v
RF ambient Condition -Noise E6.1 3 R 1.73 1 1.73 L
RF ambient Condition - reflections E.6.1 3 R 1.73 1 1.73 L
Probe positioning- mechanical E62 0.4 R 173 . 0.23 -
Jtolerance
Probe positioning- with respect to E63 59 R 173 1 167 w
Iphantom
IMax. SAR evaluation E.5.2 1.0 R 1.73 1 0.58 L
Test sample positioning E4.2 1.45 1 1 1.45 19
Device holder uncertainty E.4.1 3.6 1 1 3.60 L]
Output power variation -SAR drift 6.6.3 5 R 173 . 289 -
Jmeasurement
Phantom uncertainty (shape and E31 6.6 R 173 1 281 w
Jthickness tolerances)
Liquid conductivity - deviation from E32 5 R 173 0.64 185 -
Jtarget values
Liquid c.onductl\nty - measurement E32 191 N . 0.64 1922 5
uncertainty
Liquid permittivity - deviation from E33 5 R 173 06 173 o
Jtarget values
Liquid permittivity - deviation from £33 191 N 1 06 115 5
Jtarget values
Combined standard uncertainty RSS 9.78 25569
i 0,
Expanded uncertainty (95% k=2 19.56

CONFIDENCE INTERVAL)
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- PROBE Calibration Certificate

SGS Korea Co., Lid. (Gunpo Laborain)

Calibration Laboratory of 5

Schmid & Partner B Bk imaee Vhoge.
Engineering AG ‘5 | g Servisio swizzero di taratura

Accredied by the Swiss Accrodiation Sendcs (SAS) Accroditation Mo SCS 108 P,f*-%"\i

The Swiss Accraditation Sorvies is ona of the signatores to the EA

Multilnternl Agresment for the recognition of calibration cortificates. by

Clost  SGS (Dymstec Gentics o EX3-3791 Junt3 =

CALIBRATION CERTIFICATE 2 |

Obyect EX3DV4 - SN:ATH

Caibratisn procedure(s) QA CAL-01.v8, QA CAL-14.03; QA CAL-23 w4, QA 'CAL-25v4

Casbration dute: June 4, 2013

This caliration cotificale documents the tacesbiity ta national standaeds, which realloe the physical uniss of megsurements (51,
Th moasyruments and B unoertaintios with corfidence probubiity ars given on te following pages. and afe part of (e certificata

Al calibrations have been conducing in Bhe ciosed lab v Facibty, e % lempavabng (22 2 3)°C and humidity < 70%

Cabbention Equipment used [MATE critical for calimticn)

l’!_ilnﬂ Standaeds. [[%} Cal Dste [Cartficaln Mo ) Schecuied Calibrabon
Pownr mater E44168 GBA1ZI3ATA 04-ngr-13 (Mo, 17-01733) Apr14
| Power sansor E44124 MY4 149R08T Oduhor-13 [Na, 217-01733) Apr-14
Ralerenca 3 a8 Alleruutor She 55054 {3c) Cd-Apr-13 (Mo, ITTAT) Apr-14
Ruforence 20 dB Aftenuntor | 'S S53T7 (20n) Da-Apr-13 (Mo, $17-01735) Ape1d
Pl w30 dB Atterusion SN 55121 (306] Cub-Apr-13 (Mo, 2AT-01738) Apr-14.
;ﬁ!_l_uﬂbl Prabe ES30V2 SN 3013 F8-Dec-12 (No. ES3-3013_Dectd) Dac-13
Do SN BED 31-dan-13 (Mo, DAES-860_Jan13) Jan-14
_Secondary Standards 0 Chack Date {in house) Sehaduled Chack
| RF ganerater HP BE48C US40 T0 4-Aag- B0 [in houss check Apr-13) In house chack: Age-15
| Mebwork Aratyrar HP BT53E LIS3 T I00585 18-0ct-0 {in housa chack Ocl-12) In house check: Od-13
MHame Function Sigraturs

Agprowed by: Kaljn Pokons Tochnical Manages ’é,;‘

Imsued: June 4, 2013

This H: shll ol b Peproduced axcept in full withoul weitlen approval of The leboeaiory

Costificain Mo: EX3-3701_Jun13 Pago 1of 11
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

her Kalibri
c Service suisse d'étalonnage
s Servizio svizzero di taratura
Swiss Calibration Service

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

Glossary:

TSL tissue simulating liguid

NORMXx,y,z sensitivity in free space

CaonvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

ABCD modulation dependent linearization parameters

Polarization ¢ o rotation around probe axis

Polarization 8 8 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 8 =0 is normal to probe axis

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:
* NORMx,y,z: Assessed for E-field polarization § = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMXx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

«  NORM(f)x,y,z = NORMx,y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

¢ DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

= PAR:PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

= Axy.z Bxyz Cxyz Dxyz; VRx,y.z: A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

= ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMzx.y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

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

= Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.
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EX3DV4 — SN:3791 June 4, 2013

Probe EX3DV4

SN:3791

Manufactured: February 18, 2011
Calibrated: June 4, 2013

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3791

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(Vim))* 0.55 0.54 0.53 101 %
DCP (m\)® 103.1 89.9 101.4
Modulation Calibration Parameters
uID Communication System Name A B c D VR Unc™
dB dBVuV dB mv (k=2)
0 cw X 0.0 0.0 1.0 000 | 168.0 | 27 %
Y 0.0 0.0 1.0 165.4
z 0.0 0.0 1.0 171.3

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

: The unpaﬂsinliaa_: at_Nnrmx,Y.Z do not affect the E’-ﬁal_cl uncertainty inside TSL (see Pages 5 and 6).

r n | y not req
£ Uncenainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
field value.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3791

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © Pai:llimltli:;y F C_ar!:si::;i;ﬁty ConvF X | ConvFY | ConvFZ | Alpha ?l':?:)' :jkllc;]
835 41.5 0.90 8.46 8.46 8.48 0.28 1.10 £12.0%
900 41.5 0.97 8.33 8.33 8.33 0.61 0.68 +12.0%
1750 401 1.37 7.85 7.85 7.85 0.58 0.71 +12.0%
1900 40.0 1.40 7.61 7.61 7.61 0.57 0.70 +120%
2450 39.2 1.80 6.74 6.74 6.74 0.49 0.77 +12.0%
2600 39.0 1.96 6.56 6.56 6.56 0.36 0.92 +12.0%
5200 36.0 4.66 4.71 4.71 471 0.45 1.80 131 %
5300 36.9 4.76 4.68 4.68 4.68 0.30 1.80 +13.1%
5500 35.6 4.96 4.52 4.52 4.52 0.40 1.80 131 %
5600 35.5 5.07 4.31 4.31 4.31 0.40 1.80 +131 %
5800 35.3 5.27 4.24 4.24 4.24 0.45 1.90 +131%

© Frequency validity of £ 100 MHz only applies for DASY v4.4 and higher {sae Page 2), else it is restricted to = 50 MHz. The uncertainty is the RSS
ut the ConvF y at ¢ y and the L inty for the band.

" At frequencies below 3 GHz, the validity of fissue parameters (& and o) can be relaxed to £ 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (e and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncerainty for indicated target tissue parameters,
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3791

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conﬁuetivﬂy Depth Unct.

| f(MHZ)C | Permittivity" (s/m)" ConvF X | ConvFY | ConvFZ | Alpha | (mm (k=2)
835 55.2 0.97 8.70 8.70 8.70 0.66 0.68 +12.0%
900 55.0 1.05 8.58 8.58 8.58 0.77 0.66 +12.0%
1750 53.4 1.49 7.52 7.52 7.52 0.35 092 | +12.0%
1900 53.3 1.52 7.15 7.15 7.15 0.25 1.06 | £+120%
2450 52.7 1.95 6.62 6.62 6.62 0.76 0.60 +12.0%
2600 52.5 2.16 6.33 6.33 6.33 0.80 0.50 £12.0%
5200 48.0 5.30 4.23 4.23 4.23 0.40 1.90 +13.1%
5300 48.9 5.42 4.07 4.07 4.07 0.40 1.90 +13.1%
5500 48.6 5.65 3.95 3.95 3.95 0.40 1.90 +131%
5600 48.5 5.77 3.79 3.79 3.79 0.40 1.90 | +131%
5800 48.2 6.00 4.00 4.00 4.00 0.50 1.90 £131%

© Frequency validity cf E 100 MHz only applies for DASY vd.4 and thha« (see Pags 2} else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF and the ( for band.

" At frequencies below 3 GHz the validity of tissue parameters (e and uJ can be rs|a:oed 10+ 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (& and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncerainty for indicated targel lissue parameters.
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EX3DV4- SN:3T91 June 4, 2013

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX30V4- SN3T01 Juna 4, 2013
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Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
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EXI0V4- SN:3791 Juing 4, 2003
Dynamic Range f(SARad)
(TEM cell , f = 900 MHz)
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Uncertainty of Linoarity Assessmant: £ 0,6% (k=2)
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EX30V4- SM-3791 June 4, 2013

Conversion Factor Assessment

= 500 MHz WGLS RS (H_con) 1= 1750 MHz WGLS R22 (H_conmv)
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Deviation from Isotropy in Liquid
Error (&, 8), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessmont: £ 2.6% (k=2)
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EX3DV4- SN:3791 June 4, 2013

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

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) -11141
Mechanical Surface Detection Made enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor ¥ Calibration Paint 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 2mm
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- DAE3 Calibration Certificate
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Engineering AG Sarvizio svizzoro di taratirn

Zoughaussirasss 43, 8004 Zurich, Switzeriand m- Swiss Calibratlon Servics

Accredited by the Swiss Accreditasion Service (SAS) Accraditation Mot SCS 108

Tha Swiss Accroditation Service is one of the signataries to the EA

Multilateral Agrosmant for the recognition of calibration cenificates

ciert  5GS (Dymstec) Cenificato No: DAE3-567_Jan13

CALIBRATION CERTIFICATE

Object DAE3S - 5D 000 D03 AA - SN 567

Caibration procesiure(s) QA CAL-06.v25

Calibration procedure for the data acquisition electronics (DAE)

Calibration date: January 25, 2013

This calrabicon certifcale decuments (e baceabdity o natonal standards, which reallze the physical uniks af measurements (S1)
Thr misasuremonts and the uncertaintios. with confidence probability are gheen on thi folowing peges and an pan of e cemsficaie.

Al calibrations: havi Bean conducted in the closed lsboralery faciisy: envirnmsan lenparatuns (22 4 3°C snd humidity < T0%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards [ID# Cal Date (Corificats No.) Schodulnd Calibration

Kedthioy Mulmeter Type 2001 | 5K 0810278 02-Oct-12 (No:12728) Oct13

Secondary Stendards |io# Chisck Dale {in house) Sehaduled Check

Auto DAE Calibrafion Ui SE UWSE 053 AA 1001 07-Jan-13 {in house check) In house chock: Jan-14

Caibraior Bax V2.1 SE UMS 008 AA 1002 07-Jan-13 {in house check) i house check: Jan-14
Mame Function Signatune

Calibratnd by R Mayomz Technician —

|ssund: Jamnssty 25. 2013

This callbration corificabo shall not be noproduced akcopd in full withow! witten approval of the laboratary.
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. " P L

Calibration Laboratory of -f‘"“\\\‘i_Z"z S Schweizerischer Kalibrierdienst

Schmid & Partner - z ¢ Service suisse d'étalonnage
Engineering AG z = Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland SN S swiss Calibration Service

e
“oafighh

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muiltilateral 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 Voltage 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.

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

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

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

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

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

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

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

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

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

e 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.
Certificate No: DAE3-567_Jan13 Page 2 of 5
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DC Voltage Measurement
AJD - Converter Resolution nominal
High Range: 1LSB = B.1uV, fullrange = -100...+300 mV
Low Range: 1LsSB = B1nV, fullrange= -1......+3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 404.652 + 0.02% (k=2) | 404.401 + 0.02% (k=2) | 404.491 = 0.02% (k=2)
Low Range 3.95362 + 1.55% (k=2) | 3.97148 + 1.55% (k=2) | 3.96078 + 1.55% (k=2)
Connector Angle
| Connector Angle to be used in DASY system T+ 1"
Certificate No: DAE3-567_Jan13 Page 3of5
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Appendix
1. DC Voltage Linearity
High Range Reading (pV) Difference (uV) Error (%)
Channel X + Input 199995.32 -0.62 -0.00
Channel X + Input 20002.46 132 0.01
Channel X = Input -19998.40 1.69 -0.01
Channel Y + Input 199897.71 1.34 0.00
Channel Y + Input 19999.63 -1.28 -0.01
Channel Y - Input -19997.89 247 -0.01
Channel Z + Input 199996.03 0.01 0.00
Channel Z + Input 12998.99 -1.92 -0.01
Channel Z - Input -19998.51 1.81 -0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2002.18 0.83 0.04
Channel X + Input 201.83 0.08 0.04
Channel X = Input -198.32 -0.18 0.09
Channel Y + Input 2001.92 0.81 0.04
Channel Y + Input 201.24 -0.29 -0.15
Channel Y - Input -199.03 -0.72 0.36
Channel Z + Input 2001.88 0.72 0.04
Channel Z + Input 200.70 -0.97 -0.48
Channel Z - Input -199.17 -0.97 0.49
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (nV) Average Reading (uV)
Channel X 200 3.30 1.64
- 200 0.20 -1.94
Channel Y 200 0.21 -0.42
-200 0.96 0.59
Channel Z 200 4.66 3.87
-200 -5.94 -6.09

3. Channel separation

DASY measurement paramet Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (pV) Channel Z (uV)
Channel X 200 - -0.86 -3.62
Channel Y 200 7.58 - -0.08
Channel Z 200 5.96 573 -
Certificate No: DAE3-567_Jan13 Page 4 of 5
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4. AD-Converter Values with inputs shorted

Report File No. :
Date of Issue :
Page :

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

High Range (LSB) Low Range (LSB)
Channel X 16316 14587
Channel Y 16163 16684
Channel Z 15966 15490

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec

Input 10MQ

Average (V) | min. Offset (uV) | max. Offset (uv) | S ?:\‘;;a“““
Channel X 0.52 -0.82 1.43 0.45
Channel Y -0.20 -2.48 1.17 0.46
Channel Z -0.70 -1.79 0.17 0.39

6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA

7. Input Resistance (Typical values for information)

Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200

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

Typical values

F690501/RF-SAR002142

2013-12-25
48 /56

Alarm Level (VDC)
Supply (+ Vce) +7.9
Supply (- Vee) 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 (- Vcc) -0.01 -8 -9
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- 2450 Dipole Calibration Certificate

Calibration Laboratory of

d s Schwaiporischar Kalibrigrdienst
Schmid & Partner

; 5 C Sarvice sulnse d'étalonnage
Enginearing AG Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switterland S Swiss Calibration Service FLTE]
Accrodiied by the Swiss Accroditation Sandce {SAS) Aceraditation Mo S 108 el | B
The Swiss Accroditation Service ks one of the signatories 1o the EA PI“ ] ™,
Mullilateral i for the ition of calibration cortificates
Agroeemen recognition o ;ﬂl’;l‘ﬂq"

cllent  SGS (Dymstec)
CALIBRATION CERTIFICATE

Cortificate No: D2450V2-892_ Sep13

Cijoct D2450V2 - SN; 882
Calibention procedurs{s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz
Calibration dute: Seplember 26, 2013

This calloration codiificalo documants the iraceabilly 1o national standards, which malize ihe physical unigs of mensuremants (51}
Tha moasuramonts and the urcaiainSes with conlidence probabity aro ghaen on i foliowing pages and are part ol the cerificals,

Al callbmtions hanve boon conduciod i thi closed labortary faciiey: smamnmant lempemiune {22 3 3)°C and humidity < 70%.

Caliration Equipmant usad (MATE critical for calibeaticn)

Primary Standards o Cal Data (Certilicate M.} Schaduled Catbmtion
Powes metor EPM-4424 GHITAE0ITE 0-Mew-12 (Mo 217-01640) Cet-13

Power sansor HP BaB1A US3rzazved D=Plow-1 2 (Mo 217016480 Oet-13

Fledasence 20 dB Aleruator She: BOSE {20k) Dd-Apr-13 (Na, 21701738} Apr14

Typo-N mismaich combination SN 504T.3 / DE32T C-Apr-13 (Ma, 217-01738) Apr-14

Redorence Proba ES30V3 S 3205 26-Doc-12 (No. ES3-3205_Dec2) Dwe-13

DAE4 S 601 25-Apr-13 (No, DAE4-B0T_Apria) Apr-14

| Sacondary Standards D Check Dati {in houss) Schaduled Chack
Pewwnr senscd HF B4B1A MY 41022317 1B-Oct-{x2 (in housn chock Ocl-11) In houss check: Oct-13
AF genomator RAS SMT-06 100005 04-Aug-B9 (in howso check Oc-11) in houss checkc Oct-13
Hetwark Analyzor HP BT53E USHTI90585 54208 18-Dce-01 (in house check Oct-12) In house check: Det-13

Mame Funciian Signaiun
Calibrated by Joton Hastab WTE(I Q:;.:h
Appiood by Hagya Pokone Technial Manage:

e

Issuod: Septambar 27, 2013

This calibration cortificats shall rot be reproduced axcapt in full without writien approval of the laboratory,
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Calibration Laboratory of “w

Sohwalzort Kallbiorel
Schmid & Partner Service suisse d'dtalonnage
Engineering AG - 3 Servizio svizzera di taratura
Zoughaussirasse £3, 1004 Zurkch, Switzarland B,
gha £, rich, W Swiss Calibration Service
Accrodited by the Swiss Accreditation Servica (SAS) Accreditation Mo SCS 108

The Swiss Accraditation Service is cne of the signriories 1o the EA
Multiloteral Agreemant for the recognition of calibration cortificolss

Glossary:

TSL tissue 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) |EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measuremant Technigues®, December 2003

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

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

= Feed Point Impedance and Retum Loss: These paramaters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

e Elecirical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.
SAA measured: SAR measured at the stated antenna input power.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS5 V52.8.7
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0 +0.2) °C 394 +6% 1.83 mho/m + 6 %
Head TSL temperature change during test <05°C e -
SAR result with Head TSL
SAR averaged over 1cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.2 Wikg
SAR for nominal Head TSL parameters normalized to 1W 52.4 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.12 Wikg
SAR for nominal Head TSL parameters normalized to TW 24.4 Wikg + 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0+02)°C 522 +6 % 2.00 mho/m £ 6 %
Body TSL temperature change during test <05°C = e
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW input power 12.7 Wikg
SAR for nominal Body TSL parameters normalized to TW 50.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 5.85 W/kg
SAR for nominal Body TSL parameters normalized to 1W 23,2 W/kg = 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 5380+22jQ
Return Loss -27.2dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 50.1Q+43jQ
Return Loss -27.3dB
General Antenna Parameters and Design
| Electrical Delay (one direction) 1.125ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured,

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on October 06, 2011
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DASYS5 Validation Report for Head TSL

Date: 26.09.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: §92

Communication System: UID 0 - CW ; Frequency: 2450 MHz

Medium parameters used: f= 2450 MHz: o = 1.83 S$/m: & = 39.4: p = 1000 kg/m®
Phantom section: Flat Section

Messurement Standard: DASY S (IEEENEC/ANSI C63,19-2007)

DASYS2 Configuration:

« Probe: ES3IDV3 - SN3205; ConvF(4.52, 4,52, 4.52); Calibrated: 28.12.2012;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)

= Electronics: DAE4 Sn601: Calibrated: 25.04.2013

= Phantom: Flat Phantom 5.0 (front); Type: QDOODPS0AA; Serial: 1001
= DASY3252.87(1137) SEMCAD X 14.6.10(7164)

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

Reference Value = 93.764 Vim; Power Drift = 0.04 dB

Peak SAR (exwrapolated) = 27.5 Wikg

SAR(1 gh = 13.2 Wikg; SAR(10 g) = 6.12 Wikg

Maximum value of SAR (measured) = 16.9 Wikg

0dB = 16.9 Wikg = 12.28 dBWikg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Dute: 26.09.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 892

Communication System: UID 0 - CW ; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; =2 S/m; g, = 52.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
= Probe; ESIDV3 - SN3205; ConvF{4.42, 4,42, 4.42); Calibrated: 28.12.2012;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 25.04.2013
= Phantom: Flat Phantom 5.0 (back); Type: QDODOPS0AA; Serial: 1002
« DASYS5252.8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 93.764 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 26.5 Wikg

SAR(1 g) = 1.7 W/kg; SAR(10 g) = 5.85 W/kg

Maximum value of SAR (measured) = 16.6 Wikg

0dB = 16.6 Wikg = 12.20 dBW/kg
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Impedance Measurement Plot for Body TSL
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