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SAR TEST REPORT

Equipment Under Test . AUTO-CHEKT

Model No. : GM505YAA

Applicant . 1-SENS Inc

Address of Applicant . #465-14 Wolgye-Dong, Nowon-Gu, Seoul
FCCID . OELGMb505YAA

Device Category . Portable Device

Exposure Category . General Population/Uncontrolled Exposure
Date of Receipt : 2012-10-10

Date of Test(s) : 2012-11-16

Date of Issue : 2012-11-20

Max. SAR :0.818 W/kg (GPRS 850)

Standards:

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

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

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

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

Tested by . Jongwon Ma W 2012-11-20

Approved by . Feel Jeong 5 2012-11-20
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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 : +82 +31 428 5700
FAX 1 +82 +31 427 2371
Homepage . All SGS services are rendered in accordance with the applicable SGS conditions

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

1.2 Details of Manufacturer

Manufacturer i-SENS Inc

Address #465-14 Wolgye-Dong, Nowon-Gu, Seoul
Contact Person Shin, Hyunyong

Phone No. +82 2 910 0834

E-mail hyshin@i-sens.com

1.3 Version of Report
Version Number Date Revision
00 2012-11-19 Initial issue

1.4 Description of EUT(s)

EUT Type AUTO-CHEKT
Model GM505YAA
Serial Number :N/A
Mode of Operation : GSM850, PCS1900
Duty Cycle : 8.3(1Tx Slot), 4.15(2Tx Slot)
Body worn Accessory : None

:824.2 Mt ~848.8 M (GSM850)
1850.2 Mk ~1909.8 Mz (PCS1900)

Conducted Max Power 32.31 dB m(GSM850), 29.80 dB m(PCS1900),
Battery Type : 3.7V d.c. (Lithum-ion Battery)

Tx Frequency Range
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1.5 Test Environment

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

1.6 Operation Configuration

The device in GSM mode was controlled by using a Communication tester (CMU 200). Communication
between the device and the tester was established by air link. Measurements were performed at the lowest,
middle and highest channels of the operating band. The EUT was set to maximum power level during all
tests and at the beginning of each test the battery was fully charged.

The DASY5 system measures power drift during SAR testing by comparing e-field in the same location at
the beginning and at the end of measurement. Based on the RF Power and antenna separation distance,
stand-alone BT SAR and simultaneous SAR evaluation are not required.

1.7 EVALUATION PROCEDURES

- Power Reference Measurement Procedures

The Power Reference Measurement and Power Drift Measurements are for monitoring the power drift of
the device under test in the batch process. The Minimum distance of probe sensors to surface determines
the closest measurement point to phantom surface. The minimum distance of probe sensors to surface is 4
mm, This distance cannot be smaller than the Distance of sensor calibration points to probe tip as defined in
the probe properties (for example, 2.0 mm for an EX3DV4 probe type).

- The entire evaluation of the spatial peak values is performed within the Post-processing engine
(SEMCAD). The system always gives the maximum values for the 1 g and 10 g cubes. The algorithm to
find the cube with highest averaged SAR is divided into the following stages:

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

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

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

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

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

6. The calculation of the averaged SAR within masses of 1 g and 10 g.
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The probe is calibrated at the center of the dipole sensors that is located 1 mm to 2.0 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 dB of the global maximum are searched and passed for the Cube Scan measurement.
In the Cube Scan, the interpolation function is used to extrapolate the Peak SAR from the lowest
measurement points to the inner phantom surface (the extrapolation distance). The uncertainty increases
with the extrapolation distance. To keep the uncertainty within 1 % for the 1 g and 10 g cubes, the
extrapolation distance should not be larger than 5 mm.

The maximum search is automatically performed after each area scan measurement. It is based on splines in
two or three dimensions. The procedure can find the maximum for most SAR distributions even with
relatively large grid spacing. After the area scanning measurement, the probe is automatically moved to a
position at the interpolated maximum. The following scan can directly use this position for reference, e.g.,
for a finer resolution grid or the cube evaluations. The 1 g and 10 g peak evaluations are only available for
the predefined cube 7x7x7 scans. The routines are verified and optimized for the grid dimensions used in
these cube measurements. The measured volume of 30x30x30 mm contains about 30 g of tissue. The first
procedure is an extrapolation (incl. Boundary correction) to get the points between the lowest measured
plane and the surface. The next step uses 3D interpolation to get all points within the measured volume. In
the last step, a 1 g cube is placed numerically into the volume and its averaged SAR is calculated. This cube
is the moved around until the highest averaged SAR is found. If the highest SAR is found at the edge of the
measured volume, the system will issue a warning: higher SAR values might be found outside of the
measured volume. In that case the cube measurement can be repeated, using the new interpolated maximum
as the center.

1.8 The SAR Measurement System

A photograph of the SAR measurement System is given in Fig. a. This SAR Measurement System uses a
Computer-controlled 3-D stepper motor system ( Speag Dasy 5 professional system ). A Model EX3DV4
3862 E-field probe is used to determine the internal electric fields. The SAR can be obtained from the
equation SAR= ¢ (|Ei|2)/ p where ¢ and p are the conductivity and mass density of the tissue-simulant. The
DASYS5 system for performing compliance tests consists of the following items:

+A standard high precision 6-axis robot (Staubli RX family) with controller, teach pendant and software. An

arm extension for accommodating the data acquisition electronics (DAE).
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*A dosimeter probe, i.e., 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.

s i
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robot controler

0
th
[= -
]

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

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

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

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

* A computer operating Windows 7.

* DASYS5 software.

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

» The SAM twin phantom enabling testing body usage.

* The device holder for flat phantom.

* Tissue simulating liquid mixed according to the given recipes.

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

Isotropic E-field Probe EX3DV4

Construction

Frequency
Directivity

Dynamic Range

Dimensions

Application

Construction

NOTE:

Fig. EX3DV4 E-field Probe

Symmetrical design with triangular core.

Built-in shielding against static charges.

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

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

+ 0.3 dB in HSL (rotation around probe axis)

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

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

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

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

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

Distance from probe tip to dipole centers: 1 mm

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

Built-in shielding against static charges.

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

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

Certification Report.
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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 SAM Phantom

Filling Volume:  Approx. 25 liters

DEVICE HOLDER

Construction In  combination with the Twin SAM
PhantomV4.0/\VV4.0C or Twin SAM, the Mounting
Device (made from POM) enables the rotation of
the mounted transmitter in spherical coordinates,
whereby the rotation point is the ear opening. The
devices can be easily and accurately positioned
according to IEC, IEEE, CENELEC, FCC or other
specifications. The device holder can be locked at
different phantom locations (left head, right head,
flat phantom).

Device Hoer

1.10 SAR System Verification

The microwave circuit arrangement for system verification is sketched in Fig. b. The daily system accuracy
verification occurs within the flat section of the SAM phantom. A SAR measurement was performed to see
if the measured SAR was within +/- 10 % from the target SAR values. These tests were done at 850 M,
1900 M. The tests for EUT were conducted within 24 hours after each validation. The obtained results
from the system accuracy verification are displayed in the table 1. During the tests, the ambient temperature
of the laboratory was in the range (22 £ 2) ° C, the relative humidity was in the range (55 £ 5) % R.H.
and the liquid depth above the ear reference points was above 15 cm in all the cases. It is seen that the
system is operating within its specification, as the results are within acceptable tolerance of the reference
values.
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Fig b. The microwave circuit arrangement used for SAR system verification

A. Agilent Model E4421B Signal Generator

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

D. Agilent Model 9300H Power Sensor

E. Agilent Model 777D/778D Dual directional coupling
F. Reference dipole Antenna

Photo of the dipole Antenna

System Validation Results

I Tissue : Liquid | Input . o
Val E?ttlon Frequency -I'—Il';i)l:ee Temp Power l\g::a\;ulrzd S-I:I;gftg Ncs)rArTéalllz;d De\(/clyi\)t)lon Date
(M) °C) (W)
D835V2 9.50 Wrikg 9.77 W/kg
SIN: 4d138 835 Body 22.2 0.10 0.977 W/kg (1 W) aw) 2.84 2012-11-15
D1900V2 40.3 W/kg 41.8 W/kg
S/N: 5d158 1900 Body 22.3 0.10 4.180 W/kg (1 W) 1W) 3.72 2012-11-16

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

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

Tissue o Dielectric Parameters
f (MHz) type Limits / Measured Permittivit Conductivi Simulated Tissue
y onductivity Temp(it)
Measured, 2012-11-15 55.88 0.96 22.2
835 Body Recommended Limits 55.20 0.97 21.0~23.0
Deviation(%) 1.23 -1.03 -
Measured, 2012-11-16 51.28 1.52 22.3
1900 Body Recommended Limits 53.30 1.52 21.0~23.0
Deviation(%) -3.79 0.00 -
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The composition of the brain tissue simulating liquid

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

required for routine SAR evaluation.

Ingredients Frequency (M)

(% by weight) 450 835 915 1900 2450

Tissue Type Head | Body | Head | Body | Head | Body | Head | Body | Head | Body
Water 3856 | 51.16 | 4145 | 524 |4105 |56.0 |549 |404 |627 |73.2
Salt (NaCl) 395 | 149 145 |14 135 |076 |018 |05 0.5 0.04
Sugar 56.32 | 46.78 | 56.0 |450 |56.5 |41.76 |0.0 58.0 |0.0 0.0
HEC 098 |0.52 1.0 1.0 1.0 121 |00 1.0 0.0 0.0
Bactericide 019 |005 |01 0.1 0.1 0.27 | 0.0 0.1 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.8 | 0.0
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 4492 | 0.0 0.0 26.7
Dielectric Constant | 43.42 | 58.0 |4254 |56.1 |420 |56.8 |399 |540 |39.8 |[525
Conductivity (S/m) | 085 | 083 [091 |095 |10 1.07 1.42 145 |1.88 1.78

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

Water: De-ionized, 16 MQ" resistivity HEC: Hydroxyethyl Cellulose

DGBE: 99 "% Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy)ethanol]

Triton X-100 (ultra pure): Polyethylene glycol mono [4-(1,1, 3, 3-tetramethylbutyl)phenyl]ether

1.12 Test Standards and Limits

According to FCC 47CFR 82.1093(d) The limits to be used for evaluation are based generally on criteria
published by the American National Standards Institute (ANSI) for localized specific absorption rate
(“SAR™) in Section 4.2 of “IEEE Standard for Safety Levels with Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 3 kiz to 300 GHz,”” ANSI/IEEE C95.3-2003, Copyright 2003 by the
Institute of Electrical and Electronics Engineers, Inc., New York, New York 10017. These criteria for SAR
evaluation are similar to those recommended by the National Council on Radiation Protection and
Measurements (NCRP) in “Biological Effects and Exposure Criteria for Radio frequency Electromagnetic
Fields,” NCRP Report No. 86, Section 17.4.5. Copyright NCRP, 1986, Bethesda, Maryland 20814. SAR is
a measure of the rate of energy absorption due to exposure to an RF transmitting source. SAR values have
been related to threshold levels for potential biological hazards. The criteria to be used are specified in
paragraphs (d)(1) and (d)(2) of this section and shall apply for portable devices transmitting in the
frequency range from 100 kiz to 6 GHz. Portable devices that transmit at frequencies above 6 (fz are to be
evaluated in terms of the MPE limits specified in § 1.1310 of this chapter. Measurements and calculations to

SGS Korea Co., Lid. (Gunpo Laboratory) #18—34, Sa@bon dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t+82 31 428 5700 f+82 31 427 2370 wwww.kr.sgs.com/ee

Member of SGS Group(Société Genérale de Sunvellance)



Report File No. : F690501/RF-SAR002033
Date of Issue : 2012-11-20
Page : 12 /67

demonstrate compliance with MPE field strength or power density limits for devices operating above 6 Gz
should be made at a minimum distance of 5 cm from the radiating source.

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

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

H E Uncontrolled Environment Controlled Environment

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

Table .2 RF exposure limits
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2. Instruments List
. Serial Due date of
Maunfacturer Device Type Number Calibration
Staubli Robot RX90BL F12/5LP8A1/01 N/A
Schmid& . . .
Partner Dosimetric E-Field ES3DV3 3862 July 19, 2013
. . Probe
Engineering AG
Schmid&
Partner B35 . Syster, D835V/2 4d138 July 10, 2014
Engineering AG P
Schmid&
Partner 900 o System D1900V2 50158 July 11, 2014
Engineering AG P
Schmid& Data acquisition
Partner guis DAE3 1340 July 10, 2013
. . Electronics
Engineering AG
Schmid&
Partner Software DASY5: V52.8.1 - N/A
Engineering AG
Schmid&
Partner Phantom SAM Phantom V4.0 TP-1720 N/A
R TP-1721
Engineering AG
Agilent Network Analyzer E5070B MY42100282 January 03, 2013
Agilent Dielectric Probe Kit 85070D 2184 N/A
Agilent Power Meter E4419B GB43311125 July 01, 2013
. MY41495314 September 18, 2013
Agilent Power Sensor E9300H MY 41495307 September 18, 2013
Agilent Signal Generator E4421B MY43350132 July 03, 2013
E““SF;‘;‘{Z%SRF Power Amplifier | 2001-BBS3Q7ECK | 1032 D/C 0336 March 31, 2013
Agilent Dual Directional 778D 50454 April 03, 2013
Coupler
. . LA-15N
Microlab LP Filter LA-30N N/A September 14, 2013
Spectrum
R&S Analyzer FSV30 100768 March 29, 2013
Agilent Attenuator 8491B 50566 September 14. 2013
R&S Mobile Test Unit CMU 200 107279 January 03, 2013
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3.Summary of Results

3.1 FCC Power Measurement Procedures

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

The handset was placed into a simulated call using a base station simulator in shielded chamber. SAR measurements
were taken with a fully charged battery. In order to verify that the device was tested and maintained at full power, this
was configured with the base station simulator. The SAR measurement Software calculates a reference point at the
start and end of the test to check for power drifts. If conducted power deviations of more than 5 % occurred, the tests

were repeated.

3.2 RF Conducted Power

GPRS Data
Band Channel Frequency (Miz) GPRS GPRS
1 TX Slot 2 TX Slot
(dB m) (dB m)
128 824.2 32.31 32.21
GSM 850 190 836.6 31.66 31.59
251 848.8 31.59 31.57
512 1850.2 29.80 29.76
PCS 1900 661 1880.0 29.77 29.72
810 1909.8 29.59 29.58
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Ambient Temperature (°C) 23.1 23.3
Liquid Temperature (°C) 22.2 22.3
GSM Body SAR Date 2012-11-15 | 2012-11-16
Traffic Channel
Test EUT Siot Power 1gsaR | 19 ;ﬁ?
Mode Position Drift(dB W/k
Frequency | pannel (cB) (Wiko) (Wrkg)
(Mhiz)
Front 1Tx 836.6 190 0.01 0.273
GPRS850 Rear 1Tx 836.6 190 -0.01 0.302
Rear 2Tx 836.6 190 0.02 0.580
Front 1Tx 1880.0 661 -0.01 0.358
Rear 1Tx 1880.0 661 -0.01 0.414 1.6
Cube0 | 0.817
Rear 2Tx 1850.2 512 0.00 0.818
Cube0 | 0.748
Rear 2Tx 1909.8 810 0.00 cubel | 0.653
<Note>

1. The test data reported are the worst-case SAR value with the position set in a typical configuration.
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. Liquid tissue depth was at least 15 cm.

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

6. Justification for reduced test configuration : Per FCC/OET Bulletin 65 Supplement C [July 2001], if the SAR
measured at the middle channel for each test configuration is at least 3.0 dB lower than the SAR limit, testing at the
high and low channel is optional for such test configurations.

7. The distance from EUT to flat phantom for testing Body SAR is 10 mm.
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Appendix
List
Appendix A DASY5 Report -850 MHz Validation Test
(Plots of the SAR Measurements) -1900 ML Validation Test
- GSM Test
Appendix B Uncertainty Analysis
Appendix C Calibration Certificate - PROBE
- DAE
- DIPOLE
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Appendix A
Test Plot — DASY5 Report
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835 MHz Validation Test_Body

Drate: 2000 2=11=15

Test Laboratory | SGS Korea (Gunpe Laboratory )
File Mame; #300Hz Yalidation.da33:0

Input Poswver - 100 mW
Ambient Temyp : 231 C Tissue Temp - 22.2 T
DUT: Dipole 835 MHz DH3SV2: Type: DE3SV2; Serial: DEISV2 - SN:400

Communication Svsiem: CW, Frequency: 835 MHz Dty Cyvele: 101
Medinm parameters used: ©= 833 Mz, o= 0% mho/m; g = 3388, p= 1000 k:g,"m'.I
Fhantom section: Flai Section

DASY 52 Configuration:

- Probe; EX3IYE - SNIBG2; ConvF(9 .37, 937, 9.37); Calibrated; 19,07 2012;
- Bensor-Surlace: mm (Mechanical Surface Detection)

- Electromics: DAF4 Sal 340, Calibrated: 100072012

- Phantom: SAM with CRP v53.0; Type: QDOOOP4OCTY; Senal: TP 1721

= DASYSZ 52 8 I9enSEMUAD X 14.6.6{6814)

Validation/SS0MHz Validation/Area Scan (31x81x1): Imerpolated grid: dw=1.500 mm,
dy=1_500 mm
Maximmm value of BAR (imerpolated) = 1.22 Wikg

Validation850MHz Validation/Loom Scan (5x5x7)Cube 0: Measurement grid: dx=8mm,
dy=Rmm, dz=5mm

Reference Value = 35 320 Vim; Power Drift = 0.00 dB

Peak SAR (exirapolaied) = 1.424 mW/ig

SAR(1 g) = 0,977 mWig SAR(I0 g) = 1648 mWig

Maximum value of SAR (measured) = 1.23 Wikg

.23

.30

10,36

0dB = 1.23 Wike = 1.80 dB Wikg
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Z Scan
1g/10g Averaged SAR

| -
SAR;Zoom Scan'Value Along Z, X=2, Y=2 Markers
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1900 MHz Validation Test_Body

Date: 200 2=11=16

Test Laboratory © 5G5S Korea (Gunps Laboratory )
File Mame; 19000 Hz Validation.da53:0

Inpuat Posver - 10D mW
Ambient Temp : 23.3 °C Tissue Temp : 22.3°C
DUT: Dipole 1904 MHz D1900W2: Type: DI9AR2; Serial: DI9V2 - SN:5d033

Communication Svsiem: CW, Frequency; 1900 MHz Duty Cwvele: ;1
Medinm parameters wsed: F= 1900 MHz, o= 1318 mho/m; £ = 51283, p= 100G I.cl_p'm-‘

Phanitom section: Flat Section

DASYS2 Configuraton:

- Profe: EX3DWE - SMNABG2: ComyF(T.9, 7.9, 7.9 Cabbrated: 19.07.2012;
= Rensor-Surface: 2mm (Mechanical Surface Detection)

= Elecitomics: DAE4 Sal 300 Calibrated: 1007 2002

- Phamom: AN with CRP; Type: 5AM; Senal: TP-1720

- DARYEY 52 8 2%e0SEMCAD X 14.6.606824)

Validation/ 1900MHz Validation/Area Scan (6 1x61x1 )z Ineepolated grid: dv=1.500 mm,
dy=1. 500 mum
Maximom valoe of SAR (imerpolated) = 6.05 Wike

Validation/1900MHz ValidationZoom Scan (5x5x7) Cube 0 Measurement grid;
dx=8mm, dy=Hmm, dz=3mm

Feference Value = 64.354 ¥ Power Drift = <001 dB

Peak SAR (extrapolated) = 7.774 mW/g

SAR( 2} = 4.18 mWig; SAR10 g) = 2.11 mWig

MMaximom valoe of SAR (measured) = 6.07 Wike

<1.89

-1.70

11,66
1655

-19.44

O dB =607 Wikg = 15,60 dB Wikg
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Z Scan
1g/10g Averaged SAR

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

6.0 X

55 \
2.0 \
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3.0 \

25 \
20 \

Wikg
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GSM850 Body SAR Test

Drate: 200 2-11=15

Test Laboratory © SGS Korea (Gunpe Laboratory )
File Mame: GPRSES0 Fromt CHI'M) 1TX das5:0

Ambicnt Temp - 23.1 T Tissue Temp - 222 °C
DUT: GMS0SYAA; Type: AUTO-CHERT: Serial: N/A

Communicaizon Sysiem: GPREES0 1T, Frequency: 836,60 MHz Doy Cyele: 1830042
Medinm parameters used: = 837 MHz: o= 0,966 mho/m; g = 35835, p= 1000 kg,-‘m'!'
Fhantom section: Flat Section

DASYAT Configuration:

- Prohe: EX3DWE - SNIBG62; ComvF(9 37, 937, 9.37); Calibrated: 1907 2012;
= Bensor-Burface: 2mm (Mechanical Surlface Detection)

- Electronics: DAFS Sal 340, Calibraed: 100,07,2012

- Phantom: 2AM with CRP v3.0; Type: QDOOOP4OCT; Senal; TP 1721

= ARY 52 518 2(96NSEMUAD X 14.6.6{6824)

GPRSSS0/GPRSSS0_Front_CHI190_1TX/Area Scan (T1x21x1): Interpelaied prid:
dx=1.5080 mam, dy=1.500 mm

Mlaximmm valoe of SAR (inlerpolated) = 0,323 Wikg

GPRSSSOVGPRSSS) Front CHI90 _1TX/Zoom Sean (Sx5x7)/Cube 0: Measuremen
grid; dv=fmm, dyv=Bmm, d==3mm

Reference Value = 18 5373 Vim; Power Drift =001 dB

Peak SAR (extrapolated) = 0303 mWig

SAR( gh = 0.273 mWie: SAR(ID g) = 0,10 mWig

Maximum value of BAR (measured) = 0,323 Wik

di
]

=1.94
-1.87
5.1
=1.74

-1.60

OdB = 0323 Wik = -9.52 dB Wikg
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Date: 200 2=11-15

Test Laboratory @ SGS Korea {Gunpo Laboratory)
File Mame; GPRESES0D Rear CHIM) 1TX das3:0

Ambicmt Temp : 231 C Tissue Temp - 22,2 T
DUT: GMSISYAA; Type: AUTO-CHEKT; Serial: NiA

Communication System: GPRE&30 1'TX: Frequency: 8360 MHz Dty Cyele: 11830042
Medinm parameters used: = 837 MHz; a = 0,966 mho/m; B = 5835, p= 1000 kg-‘rn'l
Phanitom section: Flat Section

DASY 52 Configuratzan:

- Probe: EX3DWE - SNIBG2; ComyF(9.57, 937, 9.37); Calibrated: 19.07.2012;
- Bemsor-Surfce: 2mm (Mechanical Surlace Delection)

- Electronics: TDAES Sal340; Calikrsted: 10072012

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

= DASY S 52 B H9aSEMCAD X 14.6.606824)

GPRSSSHGPRSSS0 Rear CHI190_1TX/Arvea Scan (T1x%1x1): Iniepolated grid:

dx=1. 500 mm, dy=150{ mm

Melpximum valne of 2AR (interpolated) = 0361 Wik

GPRSSSOGPRSSS0 Rear CHI190_1TXN/ Loom Scan (Sx5x7Cube 0 Measurement grid:
dx=8mm, dv=8mm, dz=3mm

Reference Value = 18,373 Vim; Power Drift = 4001 dB

Peak SAR (extrapolated) = (1408 mW /g

SAR(] ) = 0,302 mWie: SARD )= 0,213 mWig

Maximum value of SAR (measured) = 0360 Wike

di
]

=214
-4.29
-6.43
-f.58

-10.72

O dB = 0360 Wike = =887 dB Wikg
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Date: 200 2=11-15

Test Laboratory © SGS Korea {Gunpo Laboratory)
File Mame; GPESESD Rear CHI1M) 2TX das3:0

Ambicmt Temp : 231 C Tissue Temp - 22,2 T
DUT: GMSISYAA; Type: AUTO-CHEKT; Serial: NiA

Communication System: GPRSES0 2TX: Frequency: 8360 MHz Dty Cyele: 104, 14954
Medinm parameters used: = 837 MHz; a = 0,966 mho/m; B = 5835, p= 1000 kg-‘rn'l
Phanitom section: Flat Section

DASY 52 Configuratzan:

- Probe: EX3DWE - SNIBG2; ComyF(9.57, 937, 9.37); Calibrated: 19.07.2012;
- Bemsor-Surfce: 2mm (Mechanical Surlace Delection)

- Electronics: TDAES Sal340; Calikrsted: 10072012

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

= DASY S 52 B H9aSEMCAD X 14.6.606824)

GPRSSSOGPRSSS0 Rear CHI190_2TX/Avea Scan (T1x%1x1): Iniepolated grid:
dx=1. 500 mm, dy=150{ mm
Melpximum valne of AR (imterpolated) = 0,703 Wikg

GPRSSSOGPRSSS0 Rear CHI190_2TX/ Loom Scan (Sx5x7Cube 0 Measurement grid:
dx=8mm, dv=8mm, dz=3mm
Reference Value = 255381 Vim; Power Drift =002 dB

Peak SAR (extrapolated) = (1.783 mW/g
SAR( g) = 0580 mW/ig: SAR0 )= 0411 mW/ig
Maximum value of SAR (measured) = 0,693 Wike

=2.07
-A.14
-6.21
.20

-10.35%

0 dB = 0693 Wikg = -3.19 dB Wikg
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Z Scan
1g/10g Averaged SAR
| E—] -
SARZoom ScanValue Along £, X=2 Y=2 Markers
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GSM1900 Body SAR Test

Diate: 200 2=11=16

Test Laboratory © SGS Korea (Gunpo Laboratory )
File Mame: GPRS1900 Fromt CHéG1 1TX das3:0

Ambicnt Temp : 233 T Tissue Temp - 223 °C
DUT: GMS0SYAA; Type: AUTO-CHERT: Serial: N/A

Communication Svstem: GPRE1900 1TX; Frequency: 1880 MHzDuty Cycle; 1:8.30042
Medinm parameters used: = 1880 MHz, o = 1.494 mhe/m; &, = 51.338; p = 1000 kg/m’
Phantom section: Flat Section

DASYET Configuration:

- Prohe: EX3DWE - SNIBG2; ComvF(7.9, 7.9, 7.9); Calibrated: 1907 2012;
= Bensor-Burface: 2mm (Mechanical Surlface Detection)

- Electronics: DAFS Sal 340, Calibraed: 100,07,2012

- Phantom: 2AM with CRP; Type: SAM; Senal: TP-1720

= ARY 52 518 2(96NSEMUAD X 14.6.6{6824)

GPRS1900/GPRS1900_Front CH661_1TX/Area Scan (81x101x1): Inierpolated grid:
dx=1.5080 mam, dy=1.500 mm
Mlaximmm valoe of SAR (inlerpolated) = 0482 Wike

GPRS19OOGPRS1YM)_Front CHG661_1TXZoom Scan ($x5x7)Cube 02 Measurement
grid; dv=fmm, dyv=Bmm, d==3mm

Refercnce Walue = 13 566 Vim; Power Drift = 001 dB

Peak SAR (exirapolated)y = 0563 mW/g

SAR( £) = 0.338 mWie: SAR(I0 g) = 0,218 mWig

Maximum value of BAR (measured) = 0466 Wikg

=1.39
-6.79
-1
-13.58

-16.97

0 dB = (466 Wikg = -6.63 dB Wikg
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Diate: 200 2=11-=16

Test Laboratory @ SGS Korea {Gunpo Laboratory)
File Mame:; GPES1900 Bear CHGG1 1TX. das3:0

Ambicmt Temp : 23.3 C Tissue Temp - 22,3 T
DUT: GMSISYAA; Type: AUTO-CHEKT; Serial: NiA

Communication System: GFRS1900 1TX; Fraquency: 1880 MHzDury Cyvele: 1:8.30042
Medinm parameters wsed: [ = 1880 MHz, o = L4944 mbhodm; £ = SL338, p= 1000 Iig.n'm-*
Phanitom section: Flat Section

DASY 52 Configuratian:

- Probe; EX3IVE - SNI862; ComvF(7.49, 7.9, 7.9 Calibrated: 19.07.20112;
- Bemsor-Surfece: 2mm (Mechanical Surlace Delection)

- Electronics: TDAES Sal340; Calikrsted: 10072012

- Phamtom: SAM with CRP; Type: 5AM; Senal: TP-1720

= DASY S 52 B H9aSEMUCAD X 14 6.606824)

GPRSI9G/GPRS19H Rear CH661_1TX/Area Scan (81x101x1): Interpolated grid:
dx=1. 500 mm, dy=150{ mm
Melpximum valne of 2AR (interpolzted) = 00542 Wikg

GPRS1MGIGPRS190H Rear CHo6l1_1TX/Zoom Scan (5x5x7)Cube 0: Measureman
grid: dx=fmm, dyv=Bmm, d==3mm

Reference Value = 14.573 Vim; Power Drift = 4001 dB

Peak SAR (extrapolated) = (0645 mW /g

SAR(1 £ = (414 mWig: SAR(1D g) = L2535 mWiz

Maximum value of SAR (measured) = 0.535 Wik

=1.29
-6.57
-9.86
<1314

-16.43

OdB = 0535 Wikg = =543 dB Wikg
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Diate: 200 2=11-=16

Test Laboratory @ SGS Korea {Gunpe Laboratory)
File Mame:; GPES1900 Bear CHGG1 2TX das3:0

Ambicmt Temp : 23.3 C Tissue Temp - 22,3 T
DUT: GMSISYAA; Type: AUTO-CHEKT; Serial: NiA

Communication System: GFRS1900 2TX; Fraquency: 1880 MHzDury Cvele: 1414554
Medinm parameters wsed: [ = 1880 MHz, o = L4944 mbhodm; £ = SL338, p= 1000 Iig.n'm-*
Phanitom section: Flat Section

DASY 52 Configuratian:

- Probe; EX3IVE - SNI862; ComvF(7.49, 7.9, 7.9 Calibrated: 19.07.20112;
- Bemsor-Surfece: 2mm (Mechanical Surlace Delection)

- Electronics: TDAES Sal340; Calikrsted: 10.07,2012

- Phamtom: SAM with CRP; Type: 5AM; Senal: TP-1720

= DASY S 52 B H9aDSEMUCAD X 14 6.606824)

GPRSI9H/GPRS19M Rear CH661_2TX/Area Scan (81x101x1): Interpolated grid:
dx=1. 500 mm, dy=150{ mm
helpximum valne of AR (interpolated) = 1.07 Wik

GPRS19G/GPRS190M Rear CHo6l1_2TX/Zoom Scan (5x5x7)Cube 02 Measuremen
grid; dx=fmm, dyv=8Bmm, d==3mm

Reference Value = 21,147 Vim; Power Drift = 4004 dB

Peak SAR (extrapolated) = 1276 mW/g
SAR( g) = 0817 mW/ig: SAR(D g) = (.47 mW/ig
Maximum value of SAR (measured) = 106 Wikg

=123
-6.4%
-9.68

=12.90

16,13

0dB = 1.06 Wikg = 0.51 dB Wikg
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Diate: 200 2=11-=16

Test Laboratory @ SGS Korea {Gunpe Laboratory)
File Mame:; GPES1900 Bear CHGG1 2TX das3:0

Ambicmt Temp : 23.3 C Tissue Temp - 22,3 T
DUT: GMSISYAA; Type: AUTO-CHEKT; Serial: NiA

Communication System: GFRS1900 2TX; Fraquency: 1880 MHzDury Cvele: 1414554
Medinm parameters wsed: [ = 1880 MHz, o = L4944 mbhodm; £ = SL338, p= 1000 Iig.n'm-*
Phanitom section: Flat Section

DASY 52 Configuratian:

- Probe; EX3IVE - SNI862; ComvF(7.49, 7.9, 7.9 Calibrated: 19.07.20112;
- Bemsor-Surfece: 2mm (Mechanical Surlace Delection)

- Electronics: TDAES Sal340; Calikrsted: 10.07,2012

- Phamtom: SAM with CRP; Type: 5AM; Senal: TP-1720

= DASY S 52 B H9aDSEMUCAD X 14 6.606824)

GPRSI9H/GPRS19M Rear CH661_2TX/Area Scan (81x101x1): Interpolated grid:
dx=1. 500 mm, dy=150{ mm
helpximum valne of AR (interpolated) = 1.07 Wik

GPRS19G/GPRS19H Rear CHo6l1_2TX/Zoom Scan (5x5x7)Cube 1: Measureman
grid; dx=fmm, dyv=8Bmm, d==3mm

Reference Value = 21,147 Vim; Power Drift = 4004 dB

Peak SAR (exteapolatedy = 1000 mW /g
SARI(1 g) = 0.567 mWig: SAR(TH g) = 0300 mW/z
Maximum value of SAR (measured) = 0,779 Wik

di
]

=441
-0.9%
-13.4%

=17.90

-22.30

OdB=0779 Wike=-2.17dB Wike
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Diate: 200 2=11-=16

Test Laboratory © 5G5S Korea {Gunpo Laboratory)
File Mame:; GPES1900 Bear CH312? 2TX . da53:0

Ambicmt Temp : 23.3 C Tissue Temp - 22,3 T
DUT: GMSISYAA; Type: AUTO-CHEKT; Serial: NiA

Comauinication System: GPRS 1900 2TX; Frequency: 1830.2 MHz Duty Cycle: 14, 14934
Medinm parameters used (inferpolated): £= 18502 MHr: o= 1.459 mho/m: g = F1ARL p= 10

kg

Phamtom section; Flai Seciion

DASYSED Configumiion:

- Probe: EX3DW4E - SK3862: ComvF(7.9, 7.9, 7.9 Calibrated: 19.07.2012;
- Bensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Snl340; Calibrated: 10007 2012

= Phantom: SARM with CRP; Type: SAM: Serial: TP-1720

- DASYEY 328 W TSEMCAD X 14.6.046824)

GPRS1200/GPRSIND Rear CHS512 2TX Area Scan (S1x101x1): Interpolated gnd:
dx=1.500 mm, dy=1.50{ mm

Info: Inferpolated medinm parameters used for SAR evaluation
Maximum value of SAR (merpolated) = 1.06 Wike

GPRS1900/GPRS190_Rear CHS12_2TXZoom Sean (Sx5x7)'Cube 0 Measuremeni
grid: dx=8mm, dy=8mm, dz=>mm

Reference Value = 22,079 Vim: Power Drift = <06 dB

Peak SAR (extrapolmied) = 1270 mWig

SAR(1 g) = 0.818 mWig: SAR(10 g) = 0L.503 mWig

Info:; Inerpolated medinm parameters used for SAR evaluation
helaximum value of SAR (measured) = 106 Wik

1.2
-h.44
.67

-12.6049

1611

0 dB = 1.06 Wikg =051 dB Wikg

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

Member of SGS Group(Sociéte Genérale de Sunvellance)



Report File No. : F690501/RF-SAR002033

Date of Issue : 2012-11-20
Page : 31/67
Z Scan
1g/10g Averaged SAR
E— =
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Diate: 200 2=11-=16

Test Laboratory @ SGS Korea {Gunpoe Laboratory)
File Mame; GPES1900 Bear CHEID 2TX das3:0

Ambicmt Temp : 23.3 C Tissue Temp - 22,3 T
DUT: GAMSISYAA; Type: AUTO-CHEKT; Serial: NiA

Commumnication System: GPRS 1900 2TX; Fraquency: 159098 MHz Duty Cycle: 14, 14934
Medinm parameters used: I = 1910 MHz o = L33 mho/m; B~ 31,25, p= 1000 kg-‘rn'l
Phantom section: Flat Section

DASY 52 Configuratzan:

- Probe; EX3IVE - SNI862; ComvF(7.9, 7.9, 7.9 Calibrated: 19.07.20112;
- Semsor-Surfece: 2mm (Mechanical Surlace Delection)

- Electronics: TDAES Sal340; Calikrsted: 10072012

- Phamtom: SAM with CRP; Type: 5AM; Senal: TP-1720

= DASY S 52 B H9aSEMUCAD X 14 6.606824)

GPRSI9H/GPRS19H Rear CHS10 2TX/Area Scan (81x101x1): Interpolated grid:
dx=1. 500 mm, dy=150{ mm
Melpximum valne of 2AR (interpolated) = 009493 Wikg

GPRS19G/GPRS190 Rear CHS10_2TX/Zoom Scan (5x5x7)Cube 02 Measureman
grid: dx=fmm, dyv=Bmm, d==3mm

Reference Value = 19482 Vim; Power Drift = 4000 dB

Peak SAR (extrapolated) = 1183 mW/g
SAR(1 g) = 0,748 mWig: SAR(10 g) = 0,453 mW/g
Maximum value of SAR (measured) = 0975 Wikg

=1.29
-6.58
-9.a7

BERLH

-16.45

OdB =0975 Wikg =-022 dB Wikg
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Diate: 200 2=11-=16

Test Laboratory @ SGS Korea {Gunpoe Laboratory)
File Mame; GPES1900 Bear CHEID 2TX das3:0

Ambicmt Temp : 23.3 C Tissue Temp - 22,3 T
DUT: GAMSISYAA; Type: AUTO-CHEKT; Serial: NiA

Commumnication System: GPRS 1900 2TX; Fraquency: 159098 MHz Duty Cycle: 14, 14934
Medinm parameters used: I = 1910 MHz o = L33 mho/m; B~ 31,25, p= 1000 kg-‘rn'l
Phantom section: Flat Section

DASY 52 Configuratzan:

- Probe; EX3IVE - SNI862; ComvF(7.9, 7.9, 7.9 Calibrated: 19.07.20112;
- Semsor-Surfece: 2mm (Mechanical Surlace Delection)

- Electronics: TDAES Sal340; Calikrsted: 10072012

- Phamtom: SAM with CRP; Type: 5AM; Senal: TP-1720

= DASY S 52 B H9aSEMUCAD X 14 6.606824)

GPRSI9H/GPRS19H Rear CHS10 2TX/Area Scan (81x101x1): Interpolated grid:
dx=1. 500 mm, dy=150{ mm
Melpximum valne of 2AR (interpolated) = 009493 Wikg

GPRS19G/GPRS190 Rear CHS10_2TX/Zoom Scan (5x5x7)Cube 1: Measureman
grid: dx=fmm, dyv=Bmm, d==3mm

Reference Value = 19482 Vim; Power Drift = 4000 dB

Peak SAR (extrapolated) = 1150 mW /g
SARI(1 g) = 0.653 mWig: SAR(T0 g) = 1,349 mW/g
Maximum value of SAR (measured) = 0906 Wike

=414
-0.28
-12.41

<1655

-20.63

0 dB = 0906 Wike = -0.86 dB Wikg
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Appendix B

Uncertainty Analysis
Measurement uncertainty for 300 MHz to 3 GHz averaged over 1 gram

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

Sectio | Tol Prob . Div. Ci 19 Vi

nin (%) Dist. (1g) ui (%) | (Veff)
Uncertainty Component P1528
Probe calibration E.21 6.0 N 1 1 6.00 ©
Axial isotropy E2.2 0.5 R 1.73 0.71 0.20 o
hemispherical isotropy E.2.2 2.6 R 1.73 0.71 1.06 ©
Boundary effect E23 0.8 R 1.73 1 0.46 o
Linearity E2.4 0.6 R 1.73 1 0.35 o
System detection limit E.2.5 0.25 R 1.73 1 0.14 ©
Readout electronics E2.6 0.3 N 1 1 0.30 o
Response time E.2.7 0 R 1.73 1 0.00 ©
Integration time E2.8 2.6 R 1.73 1 1.50 o
RF ambient Condition —Noise E.6.1 3 R 1.73 1 1.73 ©
RF ambient Condition - reflections E.6.1 3 R 1.73 1 1.73 ©
Probe positioning— mechanical tolerance E6.2 1.5 R 1.73 1 0.87 o
Probe positioning— with respect to phantom E.6.3 2.9 R 1.73 1 1.67 ©
Max. SAR evaluation E5.2 1 R 1.73 1 0.58 o
Test sample positioning E.4.2 5.84 N 1 1 5.84 9
Device holder uncertainty E.4.1 3.6 N 1 1 3.60 o
Output power variation-SAR drift measurement 6.62 5 R 1.73 1 2.89 o
Phantom uncertainty (shape and thickness tolerances) E.3.1 4 R 1.73 1 2.31 ©
Liquid conductivity — deviation from target values E.3.2 5 R 1.73 0.64 1.85 o
Liquid conductivity — measurement uncertainty E.3.2 0.7 N 1 0.64 0.45 5
Liquid permittivity — deviation from target values E.3.3 5 R 1.73 0.6 1.73 o
Liquid permittivity — measurement uncertainty E.3.3 0.56 N 1 0.6 0.34 5
Combined standard uncertainty RSS 10.83 ©
(65% CONFIDENCE INTEAVAL =2 2165
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Appendix C
Calibration Certificate
- PROBE
- DAE
- 835 Mk DIPOLE

- 1900 Mz DIPOLE
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- PROBE Calibration Certificate

Calibration Laboratory of s Schwnizerizchar Kalibrisrdienss

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

Zeughaussirasse 43, 004 Zurich, Swizerland Swins Calbration Service

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

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

Muliilabeal Agr Tor the grition of calibeation certificates

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

CALIBRATION CERTIFICATE

Difoct EX3DW4 - SN:3862

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

Calibration procedure for dosimetric E-field probes

Calibration dme: July 18, 2042

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

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

Calibration Equipment used [MATE ortical for calioration)

Privary Slandard n Cal Dt {Corilicale N ) Seheduled Calibration

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

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

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

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

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

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

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

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

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

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

Galbrated by Jelon Hastrati Laboratony rmr-:n

Approved by Katja Eokaia Technical Managar

Issued: Juby 23, 2012

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

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

Zpughausstrasse 43, BDDM Turich, Ewitrerland

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

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

Glossary:

TSL lizsue simutating liguid

NORMx, 2 sensiflivily in free space

ComF sensifivity in TSL / NORMy vz

DCP diode compression point

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

ABC madulation dependent lineearization parameaders

Polarizaticn g i rodetion around probe axis

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

e, B =0 s nodimal o probe dkis

Calibration is Performed According to the Following Standards:

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

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

Iﬂnﬂ'mds Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

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

Probe EX3DV4

SN:3862

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

Calibrated for DASY/EASY Systems

[Nobe: non-compatible with DASY2 systam!)

Cartificala Mo: EX3-3862_Jul12 Page 3 of 11

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

Member of SGS Group(Sociéte Genérale de Sunvellance)



EX3DVa- SM3B52

Report File No. : F690501/RF-SAR002033

Date of Issue : 2012-11-20
Page : 39/67
July 18, 2012

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

Basic Calibration Parameters

Sensor X Sensor ¥ Sensor 2 Unc (k=2}

DGP {mYy)

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

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

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

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

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

SGS Korea Co., Ltd. (Gunpo Laboratory)

#18—34, Sarﬁbon dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t+82 31 428 5700 48231 427 2370 www.kr.sgs.com/ee

Member of SGS Group(Sociéte Genérale de Sunvellance)



Report File No. : F690501/RF-SAR002033

Date of Issue : 2012-11-20
Page : 40/ 67
EXIDN4- SNARED Juy 18, F012

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

Ballhmtbnn Parameter Determined in Head Tissue Slmulating Media

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

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

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

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

Calibration Parameter Determined in Body Tissue Simulating Media

T Relative Conductivity Dapth et

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

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

Carificate Moo EX3-3862_Jul12 Page & af 11
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EXI0Nd~ SH:AB62 July 19, 2012

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

=

=~
*

e
a

TTT illl-'l'|'1_rlll r|r'r!|"|'|“|
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Frequency response (normalized)
=
:
!
i
:
*

T TTar T r T TITT

M 11 1 1| | I I | | T T T - O | 11 1 1 11 . |

1*530 I'I:CI 2500 3000
= " s

Uncartainty of Frequency Response of E-field: £ 6.3% (k=2)
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EXI0V4- 5N:3862 July 18, 2042
Receiving Pattern (¢), 3 =0°
=600 MHz.TEM =1800 MHz,R22
L nes H“ ‘“- o 7 1 = = L'.ﬂ-.:nl, CENTAY
- W s - vl
e N

K ] ] & ~E 5 _.j
Tl X ¥ z Tal x = .

g f i bl b
|§ nn-:--dr : i"ﬂ.l#’_‘%“.lq:-]:l- em%q;ﬂﬂt*d
S SR - - S— : : |
e T
Roll 7]

l@ﬂ EE[ﬁ_Hﬂ ﬁﬁ','l'ﬂHl Iﬁm‘ﬂﬂl

Uncertainty of Axial Isotropy Assessmaent:  0.5% (k=2)
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EXA0V4- Sh3862 Jdy 18, 2013

Dynamic Range f(SARyead)

(TEM cell , f = 900 MHz)

102 194 W 1 1

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

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

Conversion Factor Assessment

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

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

"
il rcnae l'#l —--le

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

A0 08 05 04 92 00 D02 04 05 DA 1.0
Uncertainty of Spharical lsotropy Assessment: £ 2.6% (k=2)
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EXION Y SM-3882 Juby 15, 2012

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

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

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrasse 43, B004 Zurich, Switzariand

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

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

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

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

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

Calibrasion dals: July 10, 2012

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

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

Caliration Equipment ussd [METE critical for calibration)

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

Approved by Fin Bamholt RED Direcior

N Bl

Issund: July 10, 2012

This eafibration carificate shall nat be reproduced excenl I Tul without wiian approval of The laborstory,
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Calibration Laboratory of
Schmid & Partner

Enginearing AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

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

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

Glossary

DAE data acquisiticn electronics

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

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

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

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

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

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

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

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

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

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

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

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

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

mades.
Cedificate Ma: DAE4-1340_Juli2 Page 2 of B
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DC Veltage Measurement
AD - Corverter ResoluBion nominsl
High Ramgea: 1LSB = B.1pV, full range = -100..+300 my
Liver Feaamges: 1LSB= Giny , full range = -1......+3mV
DASY mussuremen| pararmeders: Aulo Zero Time: 3 sec; Measuring time: 3 aac
Calibration Factors X Y z
High Range 404 816 + 0.1% (k=2) | 404267 +£0.1% (k=2) | 404.287 £ 0.1% (k=2)
Low Range 398096 + 0.7% (k=2) | 3886711 0.7% (k=2) | 308083 +0.7% (k=2)
Connector Angle
| Connector Angle to be usad in DASY systam 256%+1*®
Cenilicate No: DAE4-1340_Jull2 Fage 3ol 5
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Appendix
1. DC Voltage Linearity

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

2. Common mode sensitivity

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

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

High Range (LSB) Low Range (LSB)
Channel X 160348 14887
Chanmel ¥ 15054 14821
Channal Z 16767 154485
5. Input Offset Measurement
DASY measurement perameters: Auto Zero Time: 3 sec; Measuring ime: 3 sec
Input 10K
Average (V) | min. Offset (V) | max. Offset(bv) | [:I::;"‘“”
Channel X -1.38 -2.24 014 0.356
Channel ¥ -1.50 238 .04 043
Channel Z 383 -4.85 =285 0.42
6. Input Offset Current
Marringl Inpul cincuitey offset curent on all channels: <25(4
7. Input Resistance [Typical values for informalion)
Zeruing (kOtim) Measuring (MOm])
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for farmation)
Typical values Alarm Level (VDC)
Supply (* Vee) +Ha
Supply (- Voo -T.6
9. Power Consumption (Typical values for infarmation)
Typical values Switched off (mA) | Stand by (ma) Transmitting {ma)
Supply [+ Voe) +0.01 +§ +14
Supgly (- Vo) 0.0 -4 Ll
Carlificate Moc DAES-1340_Jul12 Page & ol 5
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- 835 Mz Dipole Calibration Certificate

Calibration Laboratory of L Schwelzerischer Kalibriardienst
Schmid & Partner % Servics sulsse ddalonnngs
Enginearing AG Barvizio svizzars di taratura

Zoughsussirasse 43, 3004 Turich, Switzerland Swiaa Callbration Service

e
Accradiiod by the Swiss Accrediation Serdos [3A3)

Tha Swiss Accredilation Service is one of the signataries to the EA
Multitsteral Agreement for the recognition of calibration certifioates

client  SGS (Dymstec)
CALIBRATION CERTIFICATE

Accreditation Ho: SCS 108

Certificate No: DBIEV2-4d138_Jul2

Objeel DB36V2 - SM: 4d138

Calibration procedurs|s) QA CAL-05.v8

Calibration precedura for dipole validation kits above 700 MHz

Cadibration dater July 10, 2012

This calimation oadilicate documents the Irapaahiity 1o national standams, which realze the physical units of measuramants (S
Thia messauremsants and e uncertaintes with confidence probability ane ghvan on Bha folkowing pages and & part of tha carificiia,

All calibmtions have boen conducted in the closad labombony Taciity; anvimnmsant tempaniung (22 4 370 and Fumidity < 7059,

Calibration Equipment used (METE critical tor calinaticn)

Piimssy Slandeda IC Cal Oate ﬂ:uf“ll:uluhkl.:l Schadubad Calbmiicn
Pawer metar EFM-3420, GEITAR0TH CS-0ea-11 M. 217-01451) Cet-12

Power sansor HP B481A LUS3T2a7A3 O5-0et-11 (Mo 217-00451) Oct-12

Retamnce 30 4B Atenualon SIN: SO5A (206) AT-Mar-12 (Mo 217-018303 Apir-13

Typi-N migmatch eambination SN: 50472/ OER27 2F-Mar-12 (Mo, 21701533} Aprdd

Ralarance Probe ES30WI SN 05 20-Dec-11 (Mo, ES3-3205 Deo11) Dag-12

DAE4 SH: FrJun-12 {ho. DAE4-G01 _Juntg) Jur-13

Sacondary Standards [F] Chiack Dirle (in Feousa) Girheechibeed Chasck
Power ssngor HP B4514 MY 41095517 18-Oct-02 (in housa check Oct-11) In house chack: COo-13
AF ganaraler AAS SMT-06 100006 Od-%ug-5 (in house chack Ool=11) Iri housa chack; Do-13
Hatwark Analyrar HP B75IE USATE050E S4306 1B-Oct-01 (in housa check Ocb11) Iri house chack; Do-12

MNams Funiticn Signahse
Caltmaled by: Dimoa llew Labomtory Techniosn J?j m
Approemd by Kalja Paiovic Techrinal Mersgar

ey A

Issund: July 11, 2012

This calibration carificale shall naot bnr‘l;_pradumd axcepd in full withou! wiithan approval of thi laboratong,
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Calibration Laboratory of AU g Schweizerischer Kalibrierdionst
Schmid & Partner A, g Service suisse diétsionnage
Engineering AG > 3 Sarvizio svizzera di taratirs
Zaughausstrasse 43, B004 Turich, Switzerand “‘ﬁsz%ﬁ}‘r 5  Swiss Callbration Service
eyl
Accradited by the Swiss Acorodiabion Senvice (SAS) Accreditstion Ma.: SCS 108

The Swias Accreditation Service ks one of the signatarias 1o the EA
Multilxinral Agreamant for the recognition of calibration cartilicales

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL / MORM x,y,z
MIA 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 62209-1, *Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢} Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Fortable 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:

« Maasurement 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 indicatad.

« 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.

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positionad under the liguid filled phantom, The impedance stated is transformed from the
measurement at the SMA connector 1o the fead point. The Return Loss ensures |ow
reflected power. No uncartainty required.

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncerainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds 1o a covarage
probability of approximately 95%.

Cerlificate Mo: DB3SVE-40138_Jul 2 Fapa 2 of B
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Measurement Conditions
DASY system condiguratlon, &3 far as not ghven on page 1.
DASY Version DASYS VEZ.B.1
Extrapaolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL i5 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequancy 835 MHz + 1 MHz
Head TSL parameters
The following parameters and caleulations were applied.
Temperature Parmittivity Condustivity
Hominal Head TSL paramelers 22.04C 415 .90 mho'm
Measured Head TSL parameters {22.0£0.2)°C 405+ 6% 0,83 mhiom = 6%
Head TSL temperaiure change during fest < 0.5 °C —
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SARA meazwed 250 mW input power 231 mwWig
SAR for nominal Head TSL parametens pammalized o 1W 927 mW /g = 17.0 % (k=2)
SAR averaged over 10 em® {10 g} of Head TSL condition
SAR reasuned 250 miW input powar 151 mW /g
SAR for nominal Haed TSL pararnetars normalized o 1% B.06 mW /g = 16.5 % (k=2)
Body TSL parameters
The following parameiers and caloulations wene applied.
Temperature Permittivity Conductivity
HNominal Body TSL parameters 220°C 552 .97 mbadm
Measured Body TSL parameters {220+ 02)°C 53528% 0.99 mhoim = 6 %
Body TSL temperature change during test < 0.5 "0 - -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR maasured 250 mW inpul power 243 mW g
SAR for nominal Body TSL parameters nommalized to W 9,50 mW /g = 17.0 % (k=2)
SAR averaged over 10 em” (10 g} of Body TSL condition
SAR measunad 250 mW inpul power 1.60 mW /g
S8R fer nomingl Bady TSL paramaters normalizad to 1W 628 mW /g = 16.5 % (k=2)
Cartilicate No: DEISVZ-4d138_Jull2 Page 3 of B
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Appendix
Antenna Parameters with Head TSL
Irngadance, transformed (o feed polmt 51.70-37f0
Ratum Lose = 268.0 dB
Antenna Parameters with Body TSL
Irmpedance, ransformed to fead paint 47.50-51jQ
Rafum Loss - 24,7 4B
General Antenna Parameters and Design
| Electrical Delay (one direction) 1.388 ne

Aftar long term use with 100W rediated power, only a slight warming of the dipole near the leedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding Eine is direclly connected o the
second am of tha dipole. The antennas is therefore shon-cinculted for DC-signals. On some of the dipoles, srmall end caps
are added to the dipole anms i order 1o imgrove matching when leaded according to the position as axplained in thae
“Measuremant Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
aceosding 1o the Standard.

Mo excessive Torce must be applied to the dipole arms, because they might bend ar the scldersd connections naar the
feedpaint may e damaged.

Additional EUT Data

Manufactured by SPEAG
Manulactured on July 22, 2011
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DASYS Validation Report for Head TSL
Drate: 10.07.2012

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DEISV2; Serial: DEISV2 - SN: 4d138

Communication System: CW; Frequency: B35 MHz

Medium parameters used: [ = 835 MHz; o = 0,82 mho/m; & = 40.5; p = 1000 |'C5\-‘1'ﬂ'1I
Phantom section: Flat Section

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

DASYS2Z Configuration:
» Probe: ES3DV3 - SN3205; ConvF(6.07, 6.07, 6.07); Calibrated: 30.12.2011;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601: Calibrated: 27.06.2012
«  Phantom: Flat Phantom 4.90; Type: QDOO0P49AA; Serial: 1001
« DASYS2 52.8.1(838); SEMCAD X 14.6.5(6469)

Diipole Calibration for Head Tissue/Pin=250 mW, d=15mm 2/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 57,222 ¥im; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3408 mWig

SAR(L g) =231 mW/g: SARD g) = 151 mW/g

Maximum value of SAR (measored) = 2.70 mWig

-6.00

500

1508

0dB =270 mW/g = §.63 dB mW/g
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Impedance Measurement Plot for Head TSL

F690501/RF-SAR002033
2012-11-20
57167

12 Juwl 2AZ 1ZF1AS042

EHID $44 4 U FS 10 EL682 1 -Z7ARS & S1.363 pF 35989 988 HHz
S
< W,
" e = I
g !
=] | lr.l ! = =
/ ’ - A
Car | ¥ .
| I
l -I
5
v Y o
167 N, o
e
o
Hld oo
CHI iﬂ-_kﬁﬁ_rﬁ_ﬂﬂé&rfn:il. =27, 435,030
o st it - —
I |
i - ;s -
Bar | iy o
- i
| ) /|
— %f‘r 1
e |
:I.l-‘ W | 1
Hid -
| '~ |
STRRT 635898 628 fHz ETOP 1 198,848 G@B MHx

Cedificate Mo: DB3SY2-4d136_Ml12 Page Gof 8

+8231 428 5700 {48231 427 2370 www.kr.sgs.com/ee

#18—34, Sarﬁbonfdong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t:
I

Member of SGS Group(Société Genérale de Sunvellance)



Report File No. : F690501/RF-SAR002033

Date of Issue : 2012-11-20
Page : 58 /67
DASYS Validation Report for Body TSL
Drate: 10.07.2012

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DB3SV2; Serial: DE3SV - SN: 4d138

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz, o = 0,99 mho/m; & = 53.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY 52 Configuration:
= Probe: ES3DV3 - SM3205; ConvF(6.02, 6.02, 6.02); Calibrated: 30.12.2011;
« Sensor-Surface: 3Imm (Mechamical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 27.06.2012
+  Phantom; Flat Phantom 4.9L; Type: QDODOPA9AA; Serial: 1001
« DASYS2 528 1(B38); SEMCAD X 14.6.5(6469)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid; dx=5mm, dy=3mm, dz=>mm

Reference Value = 55,568 V/m; Power Drift =001 dB

Peak SAR (extrapolated) = 3546 mW/g

SAR(L g) = 243 mW/g; SAR(1D g) = 1.6 mW/g

Maximum valuc of SAR (measured) = 2.83 mW/g

o

240

400

500

azan
5.0

0dB =283 mWig =904 dB mW/g
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Impedance Measurement Plot for Body TSL
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Dinjact D1900%2 - SN: 5d158

Calibrafon procadure(s) QA CAL-05 w8

Calibration procedure for dipole validation kits above 700 MHz

Calibrafion dabs: July 11, 2012

This caliration carificata decumsants the racaabilty o national stardands, which realize the physical units of measurements (S,
Thie measumemens and e uncenainies with conlidance prababiity ane gven on the follmsing pages and ane part of the certificabs.
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Primary Standands [ f] Cal Date [Carificain Ma.] Scheduled Calitealion
Powor meter EPM-4424, GBITAEIT 05-0ci-11 Mo, 217-09451) Cot12

Prowmr sonsoe P S4014 USIFIGaTED 06-0ei-11 (o, 217-00451) Ocl-12

Faleranca 20 dB ARenuabor SN: SO8S {20kY 27-Mar-12 (Mo, 217-01530) Apr-13

Typa:M mismalch combinatian Enl: B04T 2§ DESET A7-kar-12 (Mo, 217-005kN Apr-13

Fataranss Probs ES30V3 Sl 3206 30-Deo-11 (Moo ES3-3208_Dect1) Das-12

DAE4 SN B0 27-Jure 12 (Mo, DAES-821_Jun12y Jur-13
ﬂﬂaﬂ_ﬁﬂ&m ma Check Dats [In: hoiisa] Echoduled Check
Fowar sansor HF 825814 MY410820 7T 18-Oct-02 (in houss chedk Cel-11) In house check: Dg-13
AF ganaraior RES SMT-06 100005 4-Aug-88 {in house check Oo-11) I house check: Oct-13
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Calibration Laboratory of A Sohweizrischer Kalibrisrdienst
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Engineering Al = 2 Servizio svizzers di taratsra

Zeughaisssirasse 43, 008 Zurlch, Switzertand ’if,ﬂq“;\? Swiss Callbration Service

Acerecited iy 1he Swiss Awradiation Serice (5A5) Accrediation No.: SCS5 108

The Swiss Azcreditalion Servcs s one of the signatories o the EA

Multilabersl Agr fiae 1het reeesgritian of callbration earifiates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy.2

MEA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “IEEE Recommendad Practice far Determining the Peak Spatial-
Avaraged Specific Absorption Rate (3AR) 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)",
Fabruary 2005

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

«  Maasurament Conditions: Further details are available from the Validation Report at the end
of the carificata. All figuras statad in the cerificate are valid at the frequency indicated.

= Antenna Parameters with TSL: The dipole is mountad with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the ams orientad
parallel to the body axis.

+  Feed Point Impedance and Aetum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impadance stated is transformed from the
measuremant &t the SMA connector to the feed point. The Return Loss ensures low
raflected power. Mo uncertainty required.

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

SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measuned, 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 resull.

The reported uncerainty of measurament is stated as the standard uncenainty of measuremant
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY systam canfi ion, as far as nof given on 1.
DASY Version DASYS V52.B.1
Extrapalation Advenced Extrapolation
Phantam Madular Flal Phartam
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resaclution dx, gy, dz =5 mm
Frequency 15900 MHz + 1 MHz
Head TSL parameters
Tha fallewing pasarmelens and calculalions wens apped.
Temperatuns Parmittivity Conductivity
Mominal Hesd TSL parameters 22.0°C 40.0 1.40 rmhadm
Measured Head TSL parameters (22.0+02)"C =% 1.38 mho'm = 6 %
Head T5L temperature change during test = 0.5 "G
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
S8R measuned 250 mW input power ST0 MW fg
SAR for nominal Head TSL parametars nomalized to W 39,1 mW g = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condition
SAR maasurad 250 mW input power S13mW g
SAR for nominal Head TSL parametens normmallzad to 1W 2006 mW /g = 16.5 % (k=2)
Body TSL parameters
Tha following parsmieters and caloulations were applied,
Temperatune Permittivity Conductivity
Maominal Body TSL parameters 22.0°C 53.3 1.52 mho'm
Measured Body TSL parameters (22.0x0.2)"C 5268 % 1.52 mho'm + 8 %
Body TSL temperature change during test 205G - -
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Canditien
SAR messumad 250 miW lingut powear MWImwig
SAR fer nomingl Body TSL parameters normalizad 1o 1W 403 W g 2 17.0 % (ks2)
SAR averaged over 10 em® (10 g) of Body TSL onlition
SAR maasurad 250 miW input povwar 534 mW i g
SR for nominal Bady TSL paramabess narmalized 1o 19W N3 mW g = 16.5 % (k=)
Cartifizate Moo 01 B800V2-50156_Jul12 Paga 3ol B
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Appendix
Antenna Parameters with Head TSL
Impadance, transfonmed to Fesd poin 5300 + 5.4 2
Hetum Loss . P4 4 B
Antenna Parameters with Body TSL
Impedance, transformed to feed poing 430 (2 + 5.9 |2
Aeturn Loss - 243 dB
General Antenna Parameters and Design
[ Etecrical Delay fone direction) 1.188 ng

After long tarm wsa with 1008 radiated power, only a slight warming of the dipole near the feedpoind can be measuned,

The dipole |z made of standard eemirigid coaxial cabla. The centar condwctor of the feeding ling is directly connactad io the
gacond am of the Sgala. The antenna s therefose short-circuitad for DG-signals. On some of the dipoles, small and caps
are added 1o the dipole ams in onder 1o improve matching when lbaded according to the position a8 explained in the
"Mgasuremenl Condilions™ paragraph. The SAR data are nol alfested by this change. The overall dipale kength s still
aceording bo the Standand.

Mo excessive force must be applied 1o the dipole arms, because they might bend or the soldered conngclions near the
fesdipaint may ba damagead

Additional EUT Data

Manufasturad by SPEAG
Manufastened on December 20, 2011
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DASYS Validation Report for Head TSL
Drate: 11.07.2012

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D19D0V2; Serial: D900V - SN: 5d158

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: £ = 1900 MHz; o = 1.38 mho/m; & = 39.9; p= 1000 kg.-'m’
Phantom section: Flat Section

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

DASYS2 Configuration:
« Probe; ES3DV3 - SN3205; ConvEF(5.01, 5.01, 5.01); Calibrated: 30.12.2011,;
« Sensor-Surface: Imm (Mechanical Surface Detection)
«  Electronics: DAE4 Snf01; Calibrated: 27.06.2012
«  Phantom; Flat Phantom 5.0 (front); Type: QDNOOPS0AA; Senal: 1001
« DASYS252.8.1(838); SEMCAD X 14.6.5(6469)

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

Reference Value = 96,671 ¥/m; Power Drift = 0.0 dB

Peak SAR (extrapolated) = 17,215 mW/g

SAR(L g) = 9.7 mW/ig; SAR(LD g) =513 mW/g

Maximum value of SAR (measured) = 12.0 mW/g

-d.00

-0.00

12080

1680 /

20,00 e
0dB = 12.0 mW/g = 21.58 dB mW/g

Cartificats Mo: 01 B00W2-50156_Jul12 Paga Sof &
SGS Korea Co., Lid. (Gunpo Laboratory) #1834, Sarﬁbonfdong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t+82 31 428 5700 f+82 31 427 2370 www.kr.sgs.com/ee
I

Member of SGS Group(Sociéte Genérale de Sunvellance)



SGS Korea Co., Ltd. (Gunpo Laboratory)

Report File No.
Date of Issue :
Page :

Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 11.07.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2E; Serial: D1900V2 - SN: 5d158

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: f= 1900 MHz; o= 1.52 mho/m; £ = 52.6; p = 1000 Iq;fm"
Phantom section: Flat Section

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

DASYS2 Configuration:
s Probe: ES3DWV3 - SN3205; ConvF(4.62, 4.62, 4.62); Calibrated: 30,12,2011;
s Sensor-Surface: 3mm (Mechanical Surface Detection)
«  Electronics: DAE4 Sn601; Calibrated: 27.06.2012
« Phantom: Flat Phantom 5.0 (back); Type: QDODOP50AA; Seral: 1002
« DASYS52 52.8.1(838); SEMCAD X 14.6.5(6469)

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

Reference Value = 95.435 Vim; Power Drift = 0.00 B

Peak SAR (extrapolated) = 17.558 mW/g

SART gh =101 mW/g; SAR(10 g) = 534 mW/g

Maximum value of SAR (measured) = 12.7 mW/ig

-1 tai
0dBE = 12.7 mW/g = 22.08 dB mW/g
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Impedance Measurement Plot for Body TSL
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