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1. Applicant information

Applicant:
Address:
Telephone No. :
Facsimile No.:

Contact Person :

Manufacturer:
Address:

Trinus Systems Inc.
#801, llsan-Ro 142, llsandong-Gu, Goyang-Si, Gyeonggi-Do, Korea
+82-31-904-5588
+82-31-904-5696
Kichul Seong / seong@trinus.co.kr

Trinus Systems Inc.
#801, llsan-Ro 142, llsandong-Gu, Goyang-Si, Gyeonggi-Do, Korea
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2. Laboratory information

Address

EMC compliance Ltd.

65, Sinwon-ro, Yeongtong-gu, Suwon- si, Gyeonggi-do, 443-390, Korea
Telephone No.: 82-31-336-9919 Facsimile No.: 82-505-299-8311

Certificate

KOLAS No.: 231

FCC Site Registration No.: 687132

VCCI Site Registration No.: R-3327, G-198, C-3706, T-1849
IC Site Registration No.: 8035A-2
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3. Identification of Sample

Mode of Operation Wireless Transceiver System
Model Number ARB-HT3G TX

Serial Number N/A

Sample Version N/A

Tx Freg.Range 902.5 MHz ~ 927.5 MHz

Rx Freg.Range 902.5 MHz ~ 927.5 MHz

RF Output Power 21 dBm (125.89 mW)
Antenna Type F-PCB Type

Antenna Gain -0.698 dBi

Normal \Voltae DC 3.7 V (Li-Polymer Battery)

EMC compliance Ltd. 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-390, Korea
TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.
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4.Test Result Summary
Head
Frequenc RF Output | Max. tune . . Measured | Scaled
q Y Power up power Sl EUT DIEIETES 19 SAR 19 SAR
MHz Ch. (dBm) (dBm) Factor | Position (mm) (Wikg) (Wikg)
927.5 51 19.27 21 1.49 Front 25 0.371 0.553
Body
Erequenc RF Output | Max. tune . . Measured | Scaled
d y Power up power cezling EUT DISEEE 1gSAR 19 SAR
MHz Ch. (dBm) (dBm) Factor | Position (mm) (W/kg) (W/k)
914.5 25 19.54 21 1.40 Back 0 0.0976 0.137
-Pouch

5. Report Overview

This report details the results of testing carried out on the samples listed in section 3, 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 test report is used in any

configuration other than that detailed in the test report, the manufacturer must ensure the new configuration

complies with all relevant standards and certification requirements. Any mention of EMC Compliance Ltd

Wireless lab or testing done by EMC Compliance Ltd Wireless lab made in connection with the distribution or use

of the tested product must be approved in writing by EMC compliance Ltd Wireless lab.

6. Test Lab Declaration or Comments

None

7. Applicant Declaration or Comments

None

EMC compliance Ltd.

65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-390, Korea
TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.
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8. Measurement Uncertainty

All measurements and results are recorded and maintained at the laboratory performing the tests and
measurement uncertainties are taken into account when comparing measurements to pass / fail criteria.

Uncertainty of SAR equipments for measurement Head 300 MHz to 3GHz

A b c D e = fid ki £ i=cxgle k
Description | Tolerance! | Probability Div. Ci Standard Vi
IEEEP1328 |U inty | Distributi i .
Source of Uncertaintv Uncertainty | Distribution uncertainty or
- value Veff
(0.3 ~3 GHz) =% (1g) =%, (1g)
Measurement System
Probe calibration(k=1) Ell 6.30 N 1 1 6.30 o0
Amial 1sotmopy E212 0.30 R 1.73 0.7 0.20 o0
Hemuspherical 1sotropy E22 260 24 1.73 0n 1.06 =
Linearity E24 .60 R 1.73 1 033 =
Boundary effect E23 1.00 R 1.73 0.58 o0
System detection limits E23 1.00 E L73 .58 @
Feadout elecromcs Eld (.30 N 1 (.30 =
Fesponse time E27 .20 24 1.73 1 .46 =
Integration time E28 260 |4 1.73 1 1.50 =
EF ambient conditions-neise E&l 3.00 E L.73 1 1.73 @
EF ambient conditions-reflections Efl 3.00 R 1.73 1 1.73 w
Probe positioner mechamical E&2 0.40 7 173 i 0.3 w
tolerance
Probe positioning with respectto | 4 200 R 173 1 167 »
phantom shell
Extmapoladon, mterpolation. and
integration algorithms for max. E3 200 R 1.73 1 1.15 =
SAR evaluation
Test Sample Related
Test sample posifioning E42 471 N 1 1 471 a
Device holder uncertainty Edl 3.60 N 1 1 3.60 5
Quiput power variation—SAR 662 5.00 R 173 2189
dnft measurement
Phantom and Tissue Parameters
Phantom uncertamty . - . ,
(shape and thickness tolerances) E3l 6.10 R L7 : 332 -
Liqud FD@JEI‘.jT}’—m&ﬁSUIEEEuT £33 53 N 0.64 0.08 5
uncertainty
Liqud Penfutt]*.r}'—mﬂnsmemﬂnt £33 10 N 06 g4 5
Uncertainty
Liduid conduetivity-deviztion E32 5.00 R 173 0.64 185 =
from target values
Liquid permittivity-deviation fom - = - . -
arget values E32 5.00 R 1.73 0.6 1.73 o0
Combined standard uncertamty RSS 11.00 165
Expanded umcertaimty
(95% CONFIDENCE E=2 22.00
INTERVAL)

compliance Ltd. 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-390, Korea
TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.
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Uncertainty of SAR equipments for measurement Body 300 MHz to 3GHz
__
A b E D e =fid ki g i=cxgle k
Description | Tolerance/ | Probability Div. Ci Standard Vi
) IEEE P1528 | Uncertainty | Distribution uncertainty | or
Source of Uncertainty .
value Veff
(0.3 ~3 GHz) +% (1g +%,(1g)
Measurement System
FProbe calibranon(k=1) E21l 630 bt 1 1 6.30 o
Axial isotropy E22 0.50 E 1.73 0.71 0.20 *
Hemizpherical isotropy E22 260 E 1.73 0.71 1.08& o
Linearity El4 060 E 1.72 0.35 ®
Boundary effect E23 1.00 E 1.73 0.58 b
System detecton limits E215 1.00 E 1.73 0.58 o
Feadout electronics El6 0.30 H 1 0.30 *
Fesponse time E2T7 0.ED E 1.73 0.46 o
Intezration time E238 2,60 E 1.73 50 ®
FF ambisnt conditions—noise E6l 3.00 E 1.73 73 o
T e Eondons- E6.1 3.00 R 173 7 =
P1?abE positioner mechanical E&2 0.40 R 173 023 "
tolerance
FProbe ]:-a:Jqu:-JIJ;:g with respect to E63 100 R 173 &1 -
phantom shell
Extrapolation, nterpolation, and
integration alzorithms for max E5 200 E 1.73 1 1.15 o
SAFR. evaluation
Test Sample Related
Test sample posiionmg E42 471 M 1 1 471 9
Device holder uncertainty E41 3.60 N 1 1 3.60 5
C.)utput power varation—5SAR 662 500 R 173 . 380 "
drift measurement
Phantom and Tissue Parameters
Phiantom uneertamty i . )
(shape and thickness tolerances) E3l 50 E 1.73 433 -
Ligmd \.'_'Dlld'.'.cl:ﬁ".-.'j.'-maZZI.IJ.'E:IJJEDI: E13 153 . 1 06 0.9% 5
umeartainty
.I._'.r_'_l.ud :TJEI:II..U.].H'.‘.'I.I.'_\'-]J.]EE:-I.I.I'ED’.E:[ E33 307 N ) 06 " 5
mmeartalnty
Liguid conductivity-daviation £33 500 R 173 06 55 "
from target values
Liguid penu.trt'.t'w_\'-de‘.';ajau E32 5.00 E 173 0.6 7 u
from target values
Combmed standard uncertamty FSS 11.29 183
Expanded uncertanty
(95% CONFIDENCE E=Z 2157
INTERVAL)

compliance Ltd. 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-390, Korea
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9. The SAR Measurement System

~

/i
‘\ y

abat controSer

A

<SAR System Configuration>

*  Astandard high precision 6-axis robot with controller, teach pendant and software. An arm extension
for accommodating the data acquisition electronics (DAE).

* Anisotropic Field probe optimized and calibrated for the targeted measurement.

»  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.

*  The Electro-optical converter (EOC) performs the conversion from optical to electrical signals for the
digital communication to the DAE. To use optical surface detection, a special version of the EOC is
required. The EOC signal is transmitted 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.

e The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the probe
positioning.

* A computer running WinXP or Win7 and the DASY5 software.

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

*  The phantom, the device holder and other accessories according to the targeted measurement.

EMC compliance Ltd. 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-390, Korea
TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.
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9.1 Isotropic E-field Probe EX3DV4

Calibration ISO/IEC 17025 calibration service available.
Directivity 4 0.3 dB in TSL (rotation around probe axis)

+0.5 dB in TSL (rotation normal to probe axis)

Dimensions Overall length: 337 mm (Tip: 20 mm)
Tip diameter: 2.5 mm (Body: 12 mm)
Typical distance from probe tip to dipole centers: 1 mm

‘Compatibility DASY3, DASY4, DASY52 SAR and higher, EASY4/MRI

EMC compliance Ltd. 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-390, Korea
TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.
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9.2 Phantom

Shell Thickness 2402 mm (6 + 0.2 mm at ear point)

Shell Thickness 2.0+ 0.2 mm (bottom plate)

Filling Volume approx. 30 liters

EMC compliance Ltd. 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-390, Korea
TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.
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9.3 Device Holder for Transmitters

Mounting Devices and Adaptors

MD4HHTVS - Mounting Device for Hand-Held Transmitters

In combination with the Twin SAM V5.0/V5.0c or ELI Phantoms. the
Mounting Device for Hand-Held Transmitters enables rotation of the
mounted transmitter device to specified sphencal coordinates. At the
heads, the rotation axis is at the ear opening. Transmitter devices can be
easily and accurately positioned according to IEC 62209-1, IEEE 1528,
FCC, or other specifications. The device holder can be locked for
positioning at different phantom sections (left head, right head, flat).

Material: Polyoxymethylene (POM)

Mounting Device for Hand-Held
Transmitters

EMC compliance Ltd. 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-390, Korea
TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.
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10. System Verification

10.1 Tissue Verification
The dielectric properties for this Tissue Simulant Liquids were measured by using the Speag DAK-3.5 in

conjunction with Agilent E5071B Network Analyzer. The Conductivity (o) and Permittivity (p) are listed in

Table 1. For the SAR measurement given in this report. The temperature variation of the Tissue Simulant
Liquids was (21 + 2) C.

(E/Tﬁi) Tll;spl:}e Limit/Measured Permittivity (p) Conductivity (o) T((a[gg)
— 415%5% 0.97%5%
000 | Heag | RECOMMmended Limit | a9 45 - 43.575) (0.9215~1.0185) | 21 *2
Measured, 2014-01-13 40.31 0.97 19.93
— 415%5% 0.97%5%
0025 | Heag | ccommended Limit | 39 455~ 43.575) (0.9215~1.0185) | 21 *2
Measured, 2014-01-13 40.29 0.98 19.93
— 415%5% 0.98+5%
0145 | Heag | ecommended Limit | 39 455 - 43.575) (0.9304~10283) | 21 *?
Measured, 2014-01-13 40.10 0.99 19.93
— 4148+ 5% 0.99% 5%
0275 | Heag | commended Limit | 39 404 ~ 43.552) (0.9358~10343) | 21 *?2
Measured, 2014-01-13 39.94 1.00 19.93
— 55.0 % 5% 105£5%
900 | Body | ~ccommendedLimi (52.25 ~ 57.75) (0.9975 ~ 1.1025) 2lx2
Measured, 2014-02-25 56.32 1.08 21.0
— 55.0 % 5% 1.05£5%
0025 | Body | ccommended Limit (52.25 ~ 57.75) (0.9975~1.1025) | 21*2
Measured, 2014-02-25 56.28 1.08 21.0
— 55.0 £ 5% 1.06 % 5 %
0145 | Bogy | commended Limi (52.25 ~ 57.75) (Loop4~11123) | 21*2
Measured, 2014-02-25 56.09 1.09 21.0
— 5498+ 5% 107£5%
0275 | Bogy | ccommendedLimit | (55200 ~ 57.727) (Lo122~11187) | 21*2
Measured, 2014-02-25 55.94 111 21.0

<Table 1. Measurement result of Tissue electric parameters>

EMC compliance Ltd. 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-390, Korea
TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.
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The following tissue formulations are provided for reference only as some of the parameters have not been
thoroughly verified. The composition of ingredients may be modified accordingly to achieve the desired target
tissue parameters required for routine SAR evaluation.

Ingredients Frequency (MHz)

(% by weight) 450 835 915 1900 2450
Tissue Type Head | Body | Head | Body | Head | Body | Head | Body | Head | Body
Water 3856 5116 | 4145 524 41.05 56.0 549 404 627 732
Salt (NaCl) 395 149 145 1.4 135 0.76 0.18 0.5 0.5 0.04
Sugar 5632 | 46.78 56.0 450 565 41.76 0.0 580 0.0 0.0
HEC 098 052 1.0 1.0 1.0 121 0.0 1.0 0.0 0.0
Bactericide 0.19 0.05 01 0.1 0.1 027 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 00 00 00 00 0.0 4492 00 0.0 267
Dhaelectric Constant | 4342 580 4254 561 420 56.8 399 540 398 525
Conductivity (S/m) 085 083 091 095 1.0 107 142 145 188 178

Salt: 997% Pure Sodium Chloride Sugar: 98" % Pure Sucrose

Water: De-iomized, 16 M)~ resistivity HEC: Hydroxyethyl Cellulose

DGBE: 997% Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy)ethanol]

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

EMC compliance Ltd. 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-390, Korea
TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.
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10.2 Test System Verification

The microwave circuit arrangement for system verification is sketched below picture. 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 900 MHz. The tests were conducted on the same days as the
measurement of the EUT. The obtained results from the system accuracy verification are displayed
in the table Table 2 (A power level of 250 mWV was input to the dipole antenna). During the tests, the
ambient temperature of the laboratory was in the range (21 + 2) C, the relative humidity was in the
range (50 £ 20) % and the liquid depth above the ear/grid 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.

Validation | Dipole Ant. Frequency Tissue Limit/Measurement (Normalized to 1 W)
Kit SIN (MHz2) Type lg 10 g
Recommended Limit 10.6 £ 10 % 6.82+ 10 %
D900V2 1d138 900 Head (Normalized) (9.54 ~ 11.66) (6.138 ~ 7.502)
Measured, 2014-01-13 11.08 7.08
Recommended Limit 109+ 10% 7.00+ 10 %
D900V2 1d138 900 Body (Normalized) (9.81~11.99) (6.3~7.7)
Measured, 2014-02-25 11.2 7.36

<Table 2. Test System Verification Result>

EMC compliance Ltd.

This test report shall not be reproduced, except in full, without the written approval.

65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-390, Korea
TEL: 82313369919 FAX: 825052998311




EMC Report No.: EMC-FCC-A0008

comﬂliance Page: 16 of 65

http://www.emc2000.c0.kr

10.3 Justification for Extended SAR Dipole Calibrations

Instead of the typical annual calibration recommended by measurement standards, longer calibration
intervals of up to three years may be considered when it is demonstrated that the SAR target,
impedance and return loss of a dipole have remain stable according to the following requirements

KDB 865664 requirements
a ) return loss : < - 20 dB, within 20 % of previous measurement

b ) impedance : within 5Q from previous measurement.

Dipole Antenna | Head/Body MeE:utfe%en ¢ Reuégé;‘ 033 A % Imp(egince AQ
D900V?2 Head August 07, 2012 -335 - 52.2 -

SN 1d138 August 05, 2013 -32.1 4.2 52.1 0.1
D900V?2 Bod August 07, 2012 -31.2 - 48.3 -

SN 1d138 y August 05, 2013 -29.8 4.5 48.0 0.3

11. Operation Configurations

For the Wireless Transceiver SAR tests, a communication link is set up with the operating mode for
can be controlled by EUT. The Absolute Radio Frequency Channel Number is allocated to 1, 25 and
51 respectively in the case of 902.5 ~ 927.5 MHz. During the test, at the each test frequency channel,
the EUT is operated at the RF continuous emission mode.
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12. 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 mm. This distance cannot be smaller than the Distance of sensor calibration points to
probe tip as defined in the probe properties.

Step 2: Area Scan

The Area Scan is used as a fast scan in two dimensions to find the area of high field values, before
doing a fine measurement around the hot spot. The sophisticated interpolation routines implemented in
DASY software can find the maximum locations even in relatively coarse grids. When an Area Scan
has measured all reachable points, it computes the field maximal found in the scanned area, within a
range of the global maximum. The range (in dB) is specified in the standards for compliance testing.
For example, a 2 dB range is required in IEEE Standard 1528 and IEC 62209 standards, whereby 3 dB
is a requirement when compliance is assessed in accordance with the ARIB standard (Japan). If only
one Zoom Scan follows the Area Scan, then only the absolute maximum will be taken as reference.
For cases where multiple maximums are detected, the number of Zoom Scans has to be increased
accordingly.

Area Scan Parameters extracted from KDB 865664 D01 SAR Measument 100 MHz to 6 GHz v01r02.

< 3 GHz = 3 GHz
Maximum distance from closest measurement point S e e
3 o ; 541 mm »6-1n(2) £ 0.5 mm
{geometric center of probe sensors) to phantom surface
Maxinum probe angle from probe axis to phantom 30° + 1° 20° 4 1°
. 3 30°+ 1° 20°%1°
surface normal at the measurement location
<2 GHz: < 15 mm 3—-4GHz: < 12 mm
2-3GHz: =12 mm 4 -6 GHz: < 10 mm
Maximum area scan spatial resolution: AX e, AV are When the x or y dimension of the test device, in the
measurement plane orientation. is smaller than the above.
the measurement resolution must be < the corresponding
x or v dimension of the test device with at least one
measurement point on the test device.
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Step 3: Zoom Scan

Zoom Scans are used to assess the peak spatial SAR values within a cubic averaging volume
containing 1 g and 10 g of simulated tissue. The Zoom Scan measures 5x5x7 points within a cube
whose base faces are centered on the maxima found in a preceding area scan job within the same
procedure. When the measurement is done, the Zoom Scan evaluates the averaged SAR for 1 g and 10
g and displays these values next to the job’s label.

Zoom Scan Parameters extracted from KDB 865664 D01 SAR Measument 100 MHz to 6 GHz v01r02.

=3 GHz =3 GHz
_— Al R A <2 GHz: < 8 mm ‘ 3-4GHz <5mm’
Maxinun zoom scan spatial resolution: AXzgoem A¥zoo : ; 3
3 2 = 2-3GHz: <35 mm 4-6GHz: <4 mm
2 -4 GHz: =4 mm
uniform g@rid: AZzzg.efn) < 5 mm 4-5GHz: =3 mm
S-6GHz: <=2 mm
Maxunum zoom scan AZ7,.:(1): between 3~4GHz: =3mm
spatial resolution, 1" two points closest <4 mm 4-35GHz: <2 5mm
normal to plmmom to plmn(o]n surface 5.6 GHz <2 mm
surface graded
grid
AZzom(i>1):
between subsequent < 1.5 A2z000dn1-1)
points

3 -4 GHz: =28 mm
X.vz =30 mm 4-5GHz =25 mm

5~ 6GHz: =22 mm

Minumum zoom scan
volume

Note: 6 is the penetration depth of a plane-wave at normal incidence 1o the tissue medium: see draft standard IEEE
P1528-2011 for details
" ‘When zoom scan is required and the reported SAR from the area scan based 1-g SAR estimation proceduses of
KDB 447498 is < 1.4 W/kg, < 8§ mm, < 7 mm and < § mm zoom scan resolution may be applied, respectively, for
2 GHz to 3 GHz. 3 GHz to 4 GHz and 4 GHz to 6 GHz,

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.

* Z Scan Report on Liquid Measure the height Annex A.4 Liquid Depth photo to replace
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13. Test Equipment Information

Test Platform

SPEAG DASYS5 System

Description

SAR Test System (Frequency range 300MHz-6GHz)

Software Reference

DASY5: VV52.8.4.1052, SEMCAD: V14.6.8 (7028)

Hardware Reference

Equipment Model Serial Number Date of Calibration r?eL;(et (Cj:?ﬁk;):ation
DASY5 Robot TX90XL Speag F12/5L7FAL1/A/01 N/A N/A
DASY5 Controller TX90XL Speag F12/5L7FA1/C/01 N/A N/A
Phantom TwinSAM Phantom | 1724 N/A N/A
Phantom TwinSAM Phantom | 1728 N/A N/A
Phantom 2mm Oval Phantom |, 7¢ N/A N/A
ELIS

Mounting Device Mounting Device None N/A N/A

DAE DAE4 1342 2013-07-29 2014-07-29
Probe EX3DV4 3865 2013-08-27 2014-08-27
Dipole Validation Kits D900V2 1d138 2012-08-07 2014-08-07
Network Analyzer E5071B MY42403524 2013-07-10 2014-07-10
Dielectric Assessment Kit DAK-3.5 1078 2013-08-24 2014-08-24
Dual Directional Coupler 778D 16059 2013-09-25 2014-09-25
Signal Generator E4438C MY42080486 2014-02-11 2015-02-11
Power Amplifier GRF5039 1062 2013-07-20 2014-07-20
Dual Power Meter E4419B GB39290551 2013-05-13 2014-05-13
Power Sensor 8481H 3318A19377 2013-10-15 2014-10-15
Power Sensor 8481H 331BA19379 2013-10-15 2014-10-15
LP Filter LA-15N 36543 2013-09-25 2014-09-25
Humidity/Data Recorder MHB-382SD 73871 2013-09-25 2014-09-25
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14. RF Average Conducted Output Power

Frequency RF Output Power Max. tune up power .
(MH?2) (dBm) (dBm) Scaling Factor
902.5 19.03 21 1.57
914.5 19.54 21 1.40
927.5 19.27 21 1.49
15. SAR Test Results
Head
Frequenc RF Output | Max. tune . . Measured | Scaled
q y Power up power Sl EUT DIEIENEE 19 SAR 19 SAR
MHz Ch. (dBm) (dBm) Factor | Position (mm) (Wikg) (Wikg)
9145 25 19.54 21 1.40 Front 25 0.337 0.472
902.5 1 19.03 21 1.57 Front 25 0.234 0.367
927.5 51 19.27 21 1.49 Front 25 0.371 0.553
927.5 51 19.27 21 1.49 Front 25 0.216 0.322
- Pouch
<Note>

SAR values were scaled to the maximum allowed power to determine compliance per KDB Publication 447498

D01v05r02.

Per FCC KDB Publication 447498 D01v05r02 section 6.1: A test separation distance of 25 mm must be applied
for in-front-of the face SAR test exclusion and SAR measurements.

Per FCC KDB Publication 447498 D01v05r02 section 4.2.1: in front of the face, should be tested using a flat

phantom according to the required published RF exposure KDB procedures.

Body
Erequenc RF Output | Max. tune : : Measured | Scaled
q Y Power up power ?:C:CII'QE PcIJEsLth;I;)n Dg&rl'rr:)c € 19 SAR 19 SAR
MHz Ch. (dBm) (dBm) (W/kg) | (W/kg)
Back
914.5 25 19.54 21 1.40 Pouch 0 0.0976 0.137
902.5 1 19.03 21 157 Back 0 0079 | 0.125
-Pouch
927.5 51 19.27 21 1.49 Back 0 0.0830 0.124
-Pouch
Back
914.5 25 19.54 21 1.40 -Pouch 0 0.0653 0.091
(Ear-Mic)
<Note>

SAR values were scaled to the maximum allowed power to determine compliance per KDB Publication 447498

D01v05r02.

Body SAR was tested according to KDB Publication 447498 D01v05r02 section 4.2.2. Body-worn accessory

exposure conditions.
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16. Test System Verification Results

System check for 900 MHz - Head(2014-01-13)

DUT: Dipole 900 MHz D200V2; Type: D9OV2; Serial: D900V2 - SNixxx
Procedure Name: D90OV2 Validation

Commumication System: ewl , Frequency: 900 MHz.Duty Cycle: 111
Medium parumeters used: £~ 900 MHz; ¢ = 0.969 Sy, &= 40.299; p = 1000 kg/m’
Phantom section: Flat Section

DASYS Configurution

Probe: EX3DV4 - SN386S, ConvF(9.77, 9,77, 9.77), Calibrated: 2013-08-27,
Sensor-Swface: 2mum (Mechanical Surface Detection)

Electronics: DAE4 Snl1342, Calibrated 2013-07-29

Phantom: SAM twin SN1724; Type. QDOOOP4OCD, Serial: TP 1724
Measurement SW: DASY 52, Version 52.8 (4), SEMCAD X Version 14.6.8 (7028)

Configuration/ D906V 2 ValidationZoom Scan (SxSx7yCube 0; Measurement gnd
dx=8mm, dv=8mm, dz=5mm

Reference Value = 62.165 Vim, Power Dnft =0.04 dB

Peak SAR {extrapofated) = 424 Wikg

SAR(1 21 = 2.77TW/kg SAR(10 2) = L7TW/kg

Maximum value of SAR (measured) = 3.57 Wikg

2.3
463
‘6.94

-9.26

-11.57

0 dB = 3.57 Wikg = 5.53 dBW/kg
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System check for 900 MHz - Body(2014-02-25)

DUT: Dipole 900 MHz D900V2; Type: D900V2; Serial: D900V2 - SN:1d138
Procedure Name: D900V2 Validation

Communication System: cw1; Frequency: 900 MHz;Duty Cycle: 1:1
Medium parameters used: £=900MHz, 6= 1.077 3/m; &, =56.318; p = 1000 k.g!m3
Phantom section: Flat Section

DASYS Configuration:

Probe: EX(3DV4 - SN3865; ConvF(9.64, 9.64, 9.64); Calibrated: 2013-08-27,
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1342; Calibrated: 2013-07-29

Phantom: ELIv5.0sn1178; Type: QDOVAOO2A A, Serial: TP:1178

Measurement SW: DASYS52, Version 52.8 (4); SEMCAD X Version 14.6.8 (7028)

Configuration/D900V2 Validation/Area Scan (41x111x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 3.51 Wikg

Configuration/D900V2 Validation/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dz=8mm, dy=8mm, dz=5mm

Reference Value = 58.141 Vim; Power Drift =0.03 dB

Peak SAR (extrapolated) =4.11 Wikg

SAR(1 g) = 2.8 Wikg; SAR(10 g) = 1.84 Wikg

Maximum value of SAR {measured) = 3.53 Wikg

-2.14

-4.28

-6.41

-8.55

-10.69

0dB =353 Wikg =548 dBWikg
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17. Test Results

Head 914.5 MHz_Front_Gap 25mm

DUT: ARB-HT3G; Type: GFSK MODULATION; Serial: N/A
Procedure Name: ARB-HT3G_Ch25_f.914.5 Front_Gap 25mm

Communication System: FHSS, Frequency: 914.5 MHz;Duty Cycle: 1:1
Medium parameters used: £=914.5 MHz; o= 0.989 S/m; 5, =40.103; p = 1000 kg)‘m3
Phantom section: Flat Section

DASYS Configuration:

Probe: EX(3DV4 - SN3865; ConvF(9.77, 8.77, 8.77); Calibrated: 2013-08-27,
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1342; Calibrated 2013-07-29

Phantom: SAM twin SN1724; Type: QDO00P40CD; Serial: TP: 1724
Measurement SW: DASY52, Version 52.8 (4); SEMCAD X Version 14.6.8 (7028)

ARB-HT3G/ARB-HT3G_Ch25 £914.5_Front_Gap 25mm/Area Scan (61x81x1):
Interpolated grid: dz=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.431 Wikg

ARB-HT3G/ARB-HT3G_Ch25 £.914.5 Front_Gap 25Smm/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dg=8mm, dy=8mm, dz=5mm

Reference Value =21.121 Vim; Power Dnft=0.02 dB

Peak SAR (extrapolated) = 0.510 Wikg

SAR(1 g) = 0.337 Wrkg; SAR(10 g) = 0.218 Wike
Maximum value of SAR (measured) = 0422 Wikg

-2.91

-5.83

-8.74

-11.66

-14.57

0dB =0422 Wikg=-375dBWikg
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Head_902.5 MHz_Front_Gap 25mm

DUT: ARB-HT3G; Type: GFSK MODULATION; Serial: N/A
Procedure Name: ARB-HT3G_Chl_f.902.5 Front_Gap 25mm

Communication System: FHSS, Frequency: 902.5 MHz;Duty Cycle: 1:1
Medium parameters used: £=902.5 MHz; o= 0.975 S/m; g, =40.286; p = 1000 l-cg)‘m3
Phantom section: Flat Section

DASYS Configuration:

Probe: EX3DV4 - SN3865; ConvF(9.77, 9.77, 8.77); Calibrated: 2013-08-27,
Sensor-Sutface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1342; Calibrated 2013-07-29

Phantom: SAM twin SN1724; Type: QD000P40CD, Serial: TP: 1724
Measurement SW: DASYS52, Version 52.8 (4); SEMCAD X Version 14.6.8 (7028)

ARB-HT3G/ARB-HT3G_Chl_£902.5_Front_{Gap 25mm/Area Scan (61x81x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.298 Wikg

ARB-HT3G/ARB-HT3G_Chl_£.902.5 Front_Gap 25mm/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dg=8mm, dy=8mm, dz=5mm

Reference Value = 17797 Vim; Power Drift =0.00 dB

Peak SAR (extrapolated) = 0.351 Wikg

SAR(]1 g) = 0.234 Wrkg; SAR(10 g) = 0.152 Wikg
Maximum value of SAR (measured) =0.293 Wikg

-2.90

-5.80

-8.70

-11.60

-14.50

0dB =0293 Wikg=-533dBWikg
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Head 927.5 MHz_Front_Gap 25mm

DUT: ARB-HT3G; Type: GFSK MODULATION; Serial: N/A
Procedure Name: ARB-HT3G_ChS1_f927.5_Front_Gap 25mm

Communication System: FHSS, Frequency: 927.5 MHz;Duty Cycle: 1:1
Medium parameters used: £=927.5 MHz; o= 1.003 S/m; g, =32.939, p = 1000 l-cg)‘m3
Phantom section: Flat Section

DASYS Configuration:

Probe: EX3DV4 - SN3865; ConvF(9.77, 9.77, 8.77); Calibrated: 2013-08-27,
Sensor-Sutface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1342; Calibrated 2013-07-29

Phantom: SAM twin SN1724; Type: QD000P40CD, Serial: TP: 1724
Measurement SW: DASYS52, Version 52.8 (4); SEMCAD X Version 14.6.8 (7028)

ARB-HT3G/ARB-HT3G_Ch51_f927.5_Front_Gap 25mm/Area Scan (61x81x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.467 Wikg

ARB-HT3G/ARB-HT3G_ChS1_f.927.5 Front_Gap 25Smm/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dg=8mm, dy=8mm, dz=5mm

Reference Value =21.951 Vim; Power Drift=0.01 dB

Peak SAR (extrapolated) = 0.560 Wikg

SAR(1 g) = 0.371 Wrkg; SAR(10 g) = 0.239 Wikg
Maximum value of SAR (measured) = 0.464 Wikg

-2.92

-5.83

-8.75

-11.66

-14.58

0dB =0464 Wikg=-333dBWikg
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Head 927.5 MHz_Front_Pouch_Gap 25mm

DUT: ARB-HT3G; Type: GFSK MODULATION; Serial: N/A
Procedure Name: ARB-HT3G_ChS1_f927.5_Front_clip_Gap 25mm

Communication System: FHSS; Frequency: 927.5 MHz;Duty Cycle: 1:1
Medium parameters used: £=927.5 MHz, 6= 1.003 3/m; g, =39.939; p = 1000 l-c(g/m3
Phantom section: Flat Section

DASYS Configuration:

Probe: EX3DV4 - SN3865; ConvF(3.77, 9.77, 9.77), Calibrated: 2013-08-27,
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1342; Calibrated 2013-07-29

Phantom: SAM twin SN1724; Type: QDO00P40CD, Serial: TP: 1724
Measurement SW: DASYS2, Version 52.8 (4); SEMCAD X Version 14.6.8 (7028)

ARB-HT3G/ARB-HT3G_Ch51_f927.5 Front_clip_Gap 25mm/Area Scan (61x81x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) =0.271 Wikg

ARB-HT3G/ARB-HT3G_ChS1_£927.5 Front_clip_Gap 25mm/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 16.384 Vim; Power Dnift = 0.05 dB

Peak SAR (extrapolated) = 0.310 Wikg

SAR(1 g) = 0.216 Wikg; SAR(10 g) = 0.146 Wikg
Maximum value of SAR (measured) = 0.268 Wikg

-2.37

-4.74

7.1

-9.48

-11.85

0dB =0.268 Wikg=-572dBWikg
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Body 914.5 MHz_Back_Pouch_Gap Omm

DUT: ARB-HT3G; Type: GFSK MODULATION; Serial: N/A
Procedure Name: ARB-HT3G_Ch25_f.914.5 Back_clip_Gap Omm

Communication System: FHSS; Frequency: 914.5 MHz;Duty Cycle: 1:1
Medium parameters used: £=914.5 MHz; o= 1.09 5/m; 5, =56.087, p = 1000 kg)‘m3
Phantom section: Flat Section

DASYS Configuration:

Probe: EX(3DV4 - SN3865; ConvF(9.64, 9.64, 9.64); Calibrated: 2013-08-27,
Sensor-Sutface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1342; Calibrated 2013-07-29

Phantom: ELIv5.0sn1178; Type: QDOVAOO2A A, Serial: TP:1178

Measurement SW: DASYS52, Version 52.8 (4); SEMCAD X Version 14.6.8 (7028)

ARB-HT3G/ARB-HT3G_Ch25 £914.5_Back_clip_Gap Omm/Area Scan (81x101x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) =0.118 Wikg

ARB-HT3G/ARB-HT3G_Ch25 £914.5 Back_clip_Gap Omm/Zoom Scan (5x5x7)/Cube
0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 8.674 Vim, Power Drift =-0.04 dB

Peak SAR (extrapolated) = 0.132 Wikg

SAR(]1 g) = 0.098 Wrkg; SAR(10 g) = 0.070 Wikg

Maximum value of SAR (measured) =0.118 Wikg

Wikg
0.118

0.097

0.077

0.056

0.035

0.014
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Body 902.5 MHz_Back_Pouch_Gap Omm

DUT: ARB-HT3G; Type: GFSK MODULATION; Serial: N/A
Procedure Name: ARB-HT3G_Chl_{.902.5 Back_clip_Gap Omm

Communication System: FHSS, Frequency: 902.5 MHz;Duty Cycle: 1:1
Medium parameters used: £=902.5 MHz; o= 1.082 Sfm; 5, =56.28; p = 1000 kg)‘m3
Phantom section: Flat Section

DASYS Configuration:

Probe: EX(3DV4 - SN3865; ConvF(9.64, 9.64, 9.64); Calibrated: 2013-08-27,
Sensor-Sutface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1342; Calibrated: 2013-07-29

Phantom: ELIv5.0sn1178; Type: QDOVAOO2A A, Serial: TP:1178

Measurement SW: DASYS52, Version 52.8 (4); SEMCAD X Version 14.6.8 (7028)

ARB-HT3G/ARB-HT3G_Chl_£902.5_Back_clip_Gap Omm/Area Scan (81x101x1):
Interpolated grid: dz=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0958 Wikg

ARB-HT3G/ARB-HT3G_Chl_£.902.5_Back_clip_Gap Omm/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dg=8mm, dy=8mm, dz=5mm

Reference Value =7.756 Vim, Power Drift =0.07 dB

Peak SAR (extrapolated) = 0.108 Wikg

SAR(]1 g) = 0.080 Wrkg; SAR(10 g) = 0.057 Wikg

Maximum value of SAR (measured) =0.0971 Wikg

Wikg
0.097

0.080

0.063

0.046

0.029

0.011
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Body 927.5 MHz_Back_Pouch_Gap Omm

DUT: ARB-HT3G; Type: GFSK MODULATION; Serial: N/A
Procedure Name: ARB-HT3G_ChS1_f.927.5 Back_clip_Gap Omm

Communication System: FHSS, Frequency: 927.5 MHz;Duty Cycle: 1:1
Medium parameters used: £=927.5 MHz; o= 1.107 S/m; 5, =55.94; p = 1000 kg)‘m3
Phantom section: Flat Section

DASYS Configuration:

Probe: EX(3DV4 - SN3865; ConvF(9.64, 9.64, 9.64); Calibrated: 2013-08-27,
Sensor-Sutface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1342; Calibrated: 2013-07-29

Phantom: ELIv5.0sn1178; Type: QDOVAOO2A A, Serial: TP:1178

Measurement SW: DASYS52, Version 52.8 (4); SEMCAD X Version 14.6.8 (7028)

ARB-HT3G/ARB-HT3G_Ch51_£927.5_Back_clip_Gap Omm/Area Scan (81x101x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0977 Wikg

ARB-HT3G/ARB-HT3G_ChS51 9275 Back_clip_Gap Omm/Zoom Scan (5x5x7)/Cube
0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 8.057 Vim; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 0.110 Wikg

SAR(]1 g) = 0.083 Wrkg; SAR(10 g) = 0.060 Wikg

Maximum value of SAR (measured) = 0.0984 Wikg

Wikg
0.098

0.081

0.064

0.047

0.029

0.012
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Body 914.5 MHz_Back_Pouch_Ear_Mic_Gap Omm

DUT: ARB-HT3G; Type: GFSK MODULATION; Serial: N/A
Procedure Name: ARB-HT3G_Ch25_f.914.5 Back_clip_Gap Omm

Communication System: FHSS; Frequency: 914.5 MHz;Duty Cycle: 1:1
Medium parameters used: £=914.5 MHz; o= 1.09 5/m; 5, =56.087, p = 1000 kg)‘m3
Phantom section: Flat Section

DASYS Configuration:

Probe: EX(3DV4 - SN3865; ConvF(9.64, 9.64, 9.64); Calibrated: 2013-08-27,
Sensor-Sutface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1342; Calibrated: 2013-07-29

Phantom: ELIv5.0sn1178; Type: QDOVAOO2A A, Serial: TP:1178

Measurement SW: DASYS52, Version 52.8 (4); SEMCAD X Version 14.6.8 (7028)

ARB-HT3G/ARB-HT3G_Ch25 £914.5_Back_clip_Gap Omm/Area Scan (81x101x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0776 Wikg

ARB-HT3G/ARB-HT3G_Ch25 £914.5 Back_clip_Gap Omm/Zoom Scan (5x5x7)/Cube
0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 6.565 Vim, Power Drift=0.15 dB

Peak SAR (extrapolated) = 0.0880 Wikg

SAR(]1 g) = 0.065 Wrkg; SAR(10 g) = 0.047 Wikg

Maximum value of SAR (measured) = 0.0783 Wikg

Wikg
0.078

0.064

0.051

0.037

0.023

0.00895

EMC compliance Ltd. 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-390, Korea
TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.



EMO Report No.: EMC-FCC-A0008

comnl'ance Page: 31 of 65

http://www.emc2000.c0.Kr

Annex A. Photographs

Annex A.1 EUT

Front View
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Back View

Right side View

Left side View
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Top side View

Bottom side View
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Front_Pouch

e — e W

Back_Pouch
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Right_Pouch

Left Pouch
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Top_Pouch

Bottom_Pouch
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Annex A.2 Photographs of Test Setup

Photograph of the SAR measurement System
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Annex A.3 Test Position

(a) Head_Front(25 mm)

(b) Head_Front_Pouch(25 mm)
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(c) Body_Back _Pouch

(d) Body_ Back_Pouch_Mic
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g

(f) Body Validation 900 MHz
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AnnexA.4 Liquid Depth

Head 900 MHz

Body 900 MHz
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Annex B. Calibration certificate

Annex B.1 Probe Calibration certificate

Clllbt_'alion Laboratory of 1(\'@*,,_" X
Schmid & Partner — G Service suisas fetsionnage
Engineerinq AG ——— Secvizio svizzero & tarntiara
Toeghausstrases 43, 1006 Turion, Switseriand \(\‘,\V‘v‘ S Bwins Calibestion Service
Vo, fe?
by the Swes Accr Servee (SAS) Accreditson No.: SCS 108
The Swisa Acoreditation Service (s one of the signatories 10 the EA
M ! or the recogr of .
Coject EX3DV4 - SN:3866
Caltraton protecuma(s) QA CAL-01.v8, QA CAL-12.v8, QA CAL-14.v4, QA CAL-23.v5,
QA CAL-26\6
CaRnatien date August 27, 2013
RIS Calitrston Gortioate me ¥ \0 rasicte which restize (he physicel usty of reaassremmanty (55)
‘f!o s and the s wth cooth y oo given on the Infowng pages and are part of e cotfcam
'
| AN callbratioes Save e sonducted in fie closnd y dacilty ¥ ler {22 2 3°C and numidy < TO%
| Caltiration Equiosent used (MATE ardical for celbosiion)
_ﬁmm_—‘j{{_“ e Ll Oimtw (C N Schedued Cotymion
Puwer moter EA4198 GB4 1793874 04 Apr13 (No, 21701758 Ape.14
Power sensor £8412A | MYAE38087 O6-Ape-13 (No, 21709750 Ape-14
Fatwrercs ) di Ahermter | SN 50054 De) OhApe13 (No. 29709737 Apr- 4
Fofwenos 20 dB Angouaior | BN SE2TT (G0 OdApr 13 (No. 217.01708) Ape-14
Reflerence X o8 ARenusir | BN S5129 (300) | OdAp-13 (No. 217.01758) Ape-14
Ratyreres Prode BSA0V2 | SN 00 F5-Dwc-17 (N0, ES3-3013_Deci) Dac-13 ‘
DAES — 1] Atdun 13 o, DAEA-800 Janiy) | Jev-i4 |
|
Secoeoary Stnmsds {0 o OackDawgntionse) Scheciuled Chech = ]
RF germrator HP 0543C | ussstauot7oo 4 Aeg-99 (n house chock Ape-13) iy houam seck: Agr 15
| mwmuuﬁ USITIR0NS 16-0ct01 (In houss phacx Og1-17) N housE ek Cax-13
e Functon uqnlnn

| Catbrated by duten K Mw@*—f—— L~
Aaproved by g Pebone  Tacnme MaagR ﬂ? &

lasued Acgust 28 2013

This calibitico cerfoste shall Nt 56 mprodices sxcapt n Sl without sritan apovina of B Wbomiary
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Calibration Laboratory of )
Schmid & Partner L
fing AG

Zoughausstrasse €3, 1004 Lurich, Swtzartand ‘*@»’

B

Swiss Caltiration Servics

Accradie By e Swiss Acormitation Sarvics (SAS) Actredinason No.: SCS 108
mmwmuwunmnnu
"o’ for the recogr of calibrstion oervficates
Glossary:
TSL Sssue simulting lgule
NORMx y.2 senitivity in lreo spoce
ConvF ' sensitivity in TSL / NORMx,y 2
ocP diocie compression point
CF crest factor (1/0uty_cycke) of the RF signal
ABCD maodulation dependent linearization
Polarzation ¢ o rotation around probe axis
Polarzation 8 # rotation pround an axis that is in the plane normal 1o probe axis (at measurement center),
12, 8 =0 s normal 10 probe X6

Calibration is Performed According to the Following Standards:
a) |EEE Swd 1528-2003, YEEE Recommended Pracice for Determining the Peak Spatial-Averaged Specific
Absarpton Rate {SAR) in the Human Head from Wireless Communications Devices: Measurement
T ", Dacember 2003

Techniques®,
b} IEC 62200-1, "Procedura 1o measure the Specific Absorption Rate (SAR) for hand-held devices used in close
mwbmeamunwwaaoommmcmr.rwmm

Mothods Applied and Interpretation of Parameters:
NORMx. .z Assessad for E-field polarization § = 0 (f < 500 MMz in TEM-ced; f> 1800 MMz R2Z waveguide)
NORMx,y,z are only intermediate values, 8., the uncertainties of NORMx.y.2 does not affect the E*-finkd
uncertainty Inside TSL (see below Com)

o NORMMxy.z = NORMx.y,.z * froq (ama Fi y Response Chart). This linearization is
unpwndunDASYAmMummwmmlz Ymummvdmkemmwsmlwed
in the stated uncertainty of

. DCny:DCinw_ 1 aters d based on the data of power sweap with CW

signal (no uncertainty requined). DCFdoeanudomaonmqmcymmm
e  PAR: PAR s the Peagk 1o Average Ratio that is nol calivaiad but determined based on the signal
charactenstics

o Axyz Bryx Coyx Dxyz VRyz A 8 C, Dare numadcal linsarization pacametors assessed based on
the dota of power p for specific modulation signal. The parameters do not depend on frequency nor
mmsmmmalmqummmwmmm.

o ConvF and Boundary Effect Parameters: Assassad in flat phantom using E-field (or Temperature Transfer
Standard for 1 < 800 MHz) and inside waveguide using analytical fisld distnbutions based on powor
measurements for { > 800 MH2. 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 10 improve probe sccuracy closs Lo the boundary. The sensithvily in TSL comesponds
1 NORMx.y,2 * ConvF whersby the uncerainty corresponds 10 that given for ConvF. A frequency dependant
ConvF I8 used in DASY varsion 4.4 and higher which aliows extending the validity from = 50 MHz to £ 100
MHz

o Spherical isotropy (30 deviabon from sotropy): In 8 fieid of low gradients realized using a flat pharom
exposed by a patch antenna.

*  Sensor Offset: The sanscr offse! correaponds 10 the offset of virtua! messurement center from the probe tip
(on probe axis). No lolerance required.
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EXIOVA- SN 3865 August 27, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3865

Basic Calibration Parameters

Senaor X Senaoe Y Sensor L Unc (k=2) |
["Norm GVIVImET: 042 0.37 0.41 172901 % |
L DCP {(m\)" 96.0 94.4 852 ]
Modulation Calibration Parameters
D | Communication Sysiem Name F F a1 8 c | o VR | Une” |
} : s o8 | dBypv o
{D ow x 00 00 1.0 0.00 1536 27T%
{ | B - Y1 00 00 10 185.5

[z] oo | oo | %0 | [ 1517 |

Tha reported uncartainty of measuremeant is stated as the standard uncertainty of measurament
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%

* The uncertartes of NoraX Y 2 00 not afect the £ Seld unoemamty inscde TSL 1sas Pages & and ¢

* Nmeniza Imeanzaton oarametet unceranty not reqeted

¥ Urcertainty & deterrmined uming the masx. devialios Fom inesr sespones sopiyng rectangeisr derButon and & expmsted & the square of Pe
fwd valia
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EXSDV4- SN 3888 Acgust 27, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3865

Callbration Parameter Determined in Head Tissue Simulating Media

| A c tivity | Depth | Unct
T(MKs)© | Porittivity’ | (Sm)” | ConvFX | ConvFY | ConvFZ | Alphs | (mm) (h=2)
0 | 435 087 1064 | w64 | 1084 | 014 | 167 | £134% |
650 | ‘a15 082 1008 | 1006 | 1008 | 028 | 102 | $+120%
800 | 418 0.97 a77 077 | ar 018 | 138 | =+ |2ov.ﬁi
1780 | 401 137 a6 861 | 861 | 041 | 075 | s120% |
1900 40.0 1.40 8.8 8.36 836 | o070 | 085 | +120% |
2450 392 1,80 7.40 7.48 7as | 026 | 09 | s120% |
| 2600 | 0 | 198 727 7.2 727 | 03s | os4 | +120%
5200 36.0 4.68 469 4.68 ag0 | 030 | 180 | $+131%
5300 359 47 450 450 a0 | 030 | 180 | s1219%
5500 5.6 496 "4.60 480 460 | 030 | 180 ! 2131%
S800 — 388 807 L 439 4.30 4239 0.30 1.80 £13.1%
5800 353 8.27 450 459 | 4m | o030 | 180 | s1314%

E Freguancy valdty of £ 100 Mz arly sopies & DASY Wi £ and hNgher (5on Page 21 wise 2 s restrcasd 10 ¢ 50 M2 The wceriainty & the RSH
of #ve Comd® uncetiakty ot colltration frecuency and Bw wcananty for the nacated Yegeency tend

" AL requescies below 3 GHZ. Do valddity of iSsue parseters (c and o) cen be releced 10 ¢ 10% # Bould compeenstisn fomes & spuied (0
measind SAR vifes. AL begusncies sbovs 5 Griz. the vilidity of Bssue parameteny (4 and o) ik eSINCIes 2 1 5% The uncenarsy & T RSS of
e ConvF wncertainty for irdcated sarget issue paramaters
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EXIOV4- SNIBES August 27, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3865

Calibration Pan_r_l!_o_tgr Determined in Body Tissue Simulating Media

el Condu et " | m ™ w |

((MHR S | Peemimivity” (9m)” | ConvFX | ConvFY | ConvFZ | Alpha | (mm) | (w3) |
450 567 0.54 142 | 1142 | 1142 | o008 | 190 | s134% |
850 Y 0.89 a7 977 o7 | 020 | 135 | s120% |
900 | 880 1.08 964 9.64 984 | 026 | 119 | 2120% |
1750 53.4 149 321 8.21 821 | 033 | 088 | +120% |
1900 53.3 1.52 7% 7.92 792 | oas | ors | s120% |
2450 521 185 | 745 745 745 | 045 | ors | s+120% |
_ w00 | s 216 | 719 | 790 | 710 | o080 | 0s0 | s120% |
5200 450 530 | 447 447 447 | 040 | 190 | s131% |
5300 489 542 419 419 ate | o045 | 190 | s131% |
5500 486 565 "300 3.99 390 | 045 | 190 | 2131% |
5600 48.5 5.77 374 3.74 374 0.50 1.80 £13.1% |
se00 | 482 600 | 395 | 3905 | 305 [o0ss | 190 | 2133% |

Froquescy salcRy of £ 100 MMz only appien Sor DASY i 4 and hgher (400 Papge 7). olee £ I resircted 10 ¢ 50 MM Tha wncertality & the RSS
of the Com® uncadaity st callbration frequency and De unceranty for the ndcsted Yequency band
" Al fequencies below 3 GHE. the valkiey of fasue pammetons (¢ and o) cen be ratied to 2 10% ¥ kguid compersaton ‘ot & apoked o
madsred SAR viluas AL Fequencies atove 3 GHE Be valdity of 58608 PRREan i and 7) ik reaincied 1 = 5% The uncsnanty & Be RSS of
e Com urcertainty for isdcatet target Sssue parsmeters
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EXI0Va- SN August 27,2012

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

zed)

requency response (normak

0 500 1000 1500 2000 2500 3000
i -
f jrrd

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3DV4e- SN 3865

Augist "
Receiving Pattern (¢), 9 =0°
=600 MHz, TEM =1800 MHz R22

i 1

3 iy o oo ritririlcege 43

a

Hrd .
Aot [

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX3I0Ve-SNI& August 27,2013

Dynamic Range f(SAR},ea4)
(TEM cell , f = 900 MHz)

>
- .
| W0y g
:-
o »
= »
10 3
L]
L ]
10
.
o 10 10 10 o2 o
SAR [mWicm3)]
=) o]
not compansated oOMmpons3tec
‘p", .._....",_.‘._.........o"‘
vl
100 10 W
SAR [mWiernd|
.| .
At COMp ens a0 compananted
Uncertainty of Linearity Assesament: £ 0.6% (k=2)
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EX30V4- SNy August 27,2013

Conversion Factor Assessment

f = B50 MHz, WGLS RE (H_comf) 1= 1800 MH2 WGLS R22 (H_comf)

Liwes
2| L 5] =

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

10 08 08 04 02 00 02 04 08 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EXAOVA— SN 4565 Augusl 27, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3865

Other Probe Parameters

Sensor Arrengameant Triangular
| Gonnecior Angle (*) | 243 |
| Mechanical Surface Detection Made | enablod |
| Opticsl Surtece Delection Mode disabled
Probe Overad Length - | 347 men |
Probe Boay Diameter | 10 mem |
| Ti:; Length | Smm |
Tip Diameter 25 mm
| Probe Tip 1o Sensor X Calibration Point T mm
[ Prove T to Sensor Y Calibraton Point == e 1 1mm |
[ Probe Tip 1o Sensor 2 Callbration Paint 1 mm
Racommendad Messurament Distance from Surfscs 2mm
Cerlificals Ne: EX3A865_Aug13 Page 110f 1Y

EMC compliance Ltd. 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-390, Korea
TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.



EMC Report No.: EMC-FCC-A0008

ComD“ance Page: 53 of 65

http://www.emc2000.c0.Kr

Annex B.2 DAE Calibration certification

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zouvghaussirasse 43, 8004 Zunch, Switzartand

Accrndited by e Swiss Accroditanon Serace (BAS) Accreditation Mo,: SCS 108
The Swiss Accreditation Senvice s one of the signatories 1o the EA
Multiistersi Age for (he o of cufibvration certificates

crart  EMC Compliance (Dymstec) Cortibessn No: DAE4-1342_Jul13
CALIBRATION CERTIFICATE

Otyect DAE4 - SD 000 D04 BJ - SN: 1342

Calivention procedurnm(s) QA CAL-08.v26
Calibration procedure for the cata acquisition slectronics (DAE)

Calitraton gatu: July 29, 2013

This calbration certificate cocuments the ecesbilty 1o natonal standands, wicn realize the physices units of masscrements (31}

The it and e ur with gond y are given on e olowing pages and are part of e carificale

A) cabbratons have been conducted n the gosed y faciiy: &f e (22 2 37°C and hurnidity <« 20%

Camitatan Equement uses (MATE crtcs tor caibration)

Prirary Suvdante =1 Casl Davte {Cartificate No | Sitwadac Casbragon

Keithloy Muttrneter Type 2001 | $3¢ 0810278 02012 N0 12728) Oct-15

Secondary Standants 0e Check Date (0 sousa) Schecumc Cheox

| A DAE Catoraton Uit SE UWS 053 AA 1001 07-Jan-13 (in house check) I house check: Jen-14

| Caltyrster Sox V2.1 SE UMS 0N AA 1002 07.Jan 13 (in house check) In houme check: Jan 14
Nams Functon Sgratun

Calerated by. L0 Harted Techiisan 'M

Approved by Fit Bomihest Denuty Technica) Marwr M(-m" J

Maued: Juy 29 2013
This calbration cectificate shall not &¢ reproduced owcept in & withost weitian approval of the mborsory
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Calibration Laboratory of 20 s facher Kaki

Schmid & Partner -y QV//}" s Service suimes 4 atalornage
Engineering AG % C garvirio wizaess & tarmiurs

Zaughausstrasse 41, 8004 Zurich, Switzeriand K "ﬁf S swies Caiibration Service

oy the Swiss Ac Sarvice (345) Aczreditation No.: SCS 108

Tha Swins Accreditotion Service is one of the signatories to the EA

Wuttilateral Agresment for the recognition of calibramtion certificates

Glossary

DAE data acquisition electronics

Connector angle , Information used In DASY system 1o 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
cormasponds 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
resuit from the parformance test and require no uncertainty.

* DC Voitage Measurement Linearity; Verfication of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

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

« Channel separation: Influence of a voltage on the naighbor channeis not subject to an
Input voltage

e AD Converter Values with inputs shorted: Values on the intemal AD converter
corresponding to zero input voltage

o Input Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measurements, |

« [nput Offset Current: Typical vatue for information; Maximum channe! input offset
current, not considering the input resistance.

* Input resistance; Typical value for information: DAE input resistance at the connector,
during Internal auto-zeroing and during measuremant.

+ 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.
émw-uo DAS4-1342_Jui1d Paga 2ol
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DC Voltage Measurement
AD - Converiet Rasolution nominal
High Range: ILsg= 6.1uV full renge = <100, +300 mV
Low Range ILSE = SinV full range = -1, «3mV
DASY messurement parameters: Auto Zero Tima! 3 sac; Measwring tine: 3 sec

Calibration Factors X Y Z

High Range 404,083 = 0.02% (k=2) | 404.233 = 0.02% (k=2) | 404.203 + 0.02% (k=2)
Low Range 3.07261 + 1.50% (k=2) | 3.97008 < 1.50% (k#2) | 3.97967 + 1.50% (k=2)
Connector Angle
| Connector Angle 10 b used in DASY system 3B50+1°
Certficate No: DAE4-1342 Jult3 Pagalaofh
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Appendix
1. DC Voltage Linearity
High Range Roeading (V) Differonce (V) Error (%)
Channel X  + Input 128907 53 058 .00
Channel X + Input 20005.43 424 0.02
Channel X - Input -19998.03 234 o0
Channel ¥ + input 190998 02 0.01 0.00
Channel Y + Input 20001.47 035 0.00
Channel Y - Input 2000072 0.24 0.00
ChannalZ '+ input 190608 18 000 0.00
Channel Z + Input 2000042 -0.58 0.00
Channel Z - Input ~20000.83 -0.24 0.00
Low Range Reading (1V) Difference (uV) Error (%)
Channel X + Input 2002 83 105 0.08
Channel X + Input 202.80 0sr 0.48
Channel X « Input -197.48 0.54 027
Channel Y + Input 2002.71 143 007
Channel Y + Input 202.23 0.52 0.28
Channel Y - Input 198 64 0,44 0z
Channel Z + Input 2001 55 oM 002
Channel 2 + lnput 201.13 0,54 027
Channel 2 - Input 20078 251 127
2. Common mode sensitivity
DASY maasurement parameders: Auto Zero Time: 3 sec. Measuring lims. 3 ssc
Common mode High Range Low Range
Input Voltags (mV) Average Reading (1V) Average Reading (uV)
Channel X 200 11.62 9.65
- 200 r 838 -10.87
Channel Y 200 ' 0.96 047
-200 295 222
Channel Z 200 0.38 0.38
<200 320 a0
3. Channel separation
DASY messurement parameters: Auto Zero Time: 3 sec; Measuring ime: 3 80
Input Voltage (mV) | Channel X (xV) | Channel Y (4V) | Channel Z (V)
Channel X 200 . 432 280
Channel Y 200 0.47 - 5.86
Channel Z 200 1022 7.18
Cenficate No: DAE4-1342_Ju13 Pagedols
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4. AD-Converter Values with inputs shorted
DASY measurament porameters: Auto Zero Time: 3 sec, Measuting time: 3 sec

High Range (LSB) Low Rangs (LSB)
Channel X 15935 13944
Channel ¥ 18474 14968
Channel Z 15663 13516

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

input 10MO)
Average (V) | min. Offset (V) | mox. OMset (o) | ' “’:“,"’"“"
Channel X 019 212 141 062
Channel Y 049 478 116 0.55
Channel Z 0.35 1,85 113 082
6. Input Offset Current
Normanal Input circultry offset current on all channels: <2814
7. Input Resistance (Typial values for information)
Zarolng (kOhm) Maasuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VOC)
Supply (+ Vec) 479
Supply (- Vec) 78
9. Power Consumption (Typical vauss for inffonmaton
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vee) +0.01 -t ~14
Supply (- Vec) -0.01 Y] 9
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Annex B.3 Dipole Calibration certification
D900V?2

Calibration Laboratory of LU

P S S .
Schmid & Partner o = G 5orvice sulsss détaionasge
Engineering AG % 3 Servizio svizzero & tarstura
Zeughasusstrasse £, 0004 Zurich, Seitzeriand ‘u_«._//\/.\\'_-r’ S Swise Cattiention Garvice

Accradted by the Swas Accredintion Service (SAS)
The Swiss Accrecitation Service s one of the signatories 1o the EA
Mullliateral Agreemnant for the recognition of calibration certilicates

crent  EMC Compliance (Dymstec) Cartificsts Ne: DOOOV2-1d138_Aug12
CALIBRATION CERTIFICATE |

Otymc

DB0OV2 - SN: 1d138

Caltrason procetrs(s) OA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

I'¥és calinton ceIicrie cocaTerts the traceatily Yo nanonel slandands, waich reakse T PRySON Wl of meassuments L]
The mumascrseneits ard v o with, cor Y A0S VN on B SOROWg pages and are pait of e ceticas

Cailbtabon daw

August 07, 2012

Ab caltxshons fures Deon condutted n the coses kboratory tacilty svwonment temperatae (27 « 3)°C and hurility « 7o,

Calttration Enuiprment used IMATE ole:al Yo caliteution)

PanwyGuededs _ |OKF  ColDete{Corifcale No) Schedued C

| Povwsy moter EPWA442A GEIT4B0T04 060c1-1% PNo. 21701451) Oct-12

Power sessor HP 82814 USSTIeTe 060011 (No. 217-01451) Oct12

Reternrce 20 98 Anerator SN 5058 (0x) ZT-Mar-12 No. 217015304 Apr-13

Type-H masmanch cormbinason SN: 5047.2 / 06327 F7Mar 12 (No. 1701533 Apt 13

Hefernnce Probe ESSDVS SN 3208 J0-08c-11 (Ne. ESS 2208 Deot1) Dwe-12

OAE4 | BN 001 2T Jurv 12 No. DAES-001T_Jus12) a3

Secondary Shandesds Lo CwoDsenouses) 0 Schedues Chieck
Powar sarmeor HP B51A MYAL108331T 10Ot 42 [ houss cheek Ces-11) 0 hocse cheok: Ot 1Y
M penerator RAS SMT 00 100008 (4-Aup-9 o houen check Oct-11) I hosse cheok: Oet-13
MNatwork Anadyzer HP §753E USSTINOGSES S4000 S0-0ct 01 (1 hinse chock Ot 1) I houss cneox: Oct-12

N Furcion Signatise
Calbrased by larao £ Naowg Labormery Toctrsaan | G
Approves by Horgn Sokowic Tocnmcal Marmger '::’?f;'/ v
Heued Augat 722

s cabiiation canticrte shall not be reprodUced wicept In Yl withaut wenen agprovied of e aboranory
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Calibration Laboratory of K0, Lyt

Schmid & Partner % g Service sussie d stalonnags
Engineering A 5 Servizlo svizzero ol taratura

manﬁom.m ‘x@f S Swise Calibestion Service

A by e Swes Accs Serace (SAS) Accreditation Ma.: SCS 108

The Swiss Accreditation Sarvice is one of the sigmstorion t the EA

Multistersl Age tor the recogr of casbiration cestificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z

NA not applicabie 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: Measurement Techniques”, December 2003

b) IEC 622081, "Procedure 1o measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

» Feed Point impedance and Return Loss: These parameters are measured with the dipole
pasitionad under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector 1o the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

« Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No 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
connactor,

« 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 o a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on pags 1
DASY Version DASYS vs28.2
Extrapolation Advanced Extrapolation
Phantom Modular Flist Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, gy, d2 « 5 mm
Frequency 800 MHz = 1 MH2
Head TSL parameters
The following parameters and caloutations were sppled.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C a5 0.97 mho'm
Moasured Heod TSL parameters {220=202)C WEs8% 0.96 mha'm = 6%
Head TSL tempersture change during test <05°C —_ —
SAR result with Head TSL
SAR averagad over | cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 205mW /g
SAR for nominal Head TSL parameters nommakzed o 1W 10.6 mW /g = 17.0 % (k=2)
SAH averagod over 10 cm’ (10 g) of Hesd TSL condition
SAR measured 250 mW nput power 170mW /g
SAR for nominal Head TSL parameters nommalzed fo 1W 6,02 mW /g = 16.5 % (k=2)
Body TSL parameters

The following parameters and caloulations were

Tomperature Pormittivity Conductivity

Nominal Body TSL parameters 20'C 580 1.05 mhoim

Measured Body TSL parameters (220:02)°C S2726% 1.05 mhom = 8 %

Body TSL temperature change during test «05C - —_
SAR result with Body TSL

SAR averaged over 1 om’ (1 g) ot Body TSL Condition

SAH measured 250 mW input power 275mW /g

SAR for nominad Body TSL parsmeters normalized to 1W 109 mW /g = 17.0 % (k=2)

SAR averaged over 10 em” (10 g) of Body TSL condion

SAR measured 250 mW Input power 176mW/g

SAR for nominal Body TSI, parmmeters normalized fo TW TO0mW /g 2165 % (k=2)
Cartificase No: DS00OV2.1¢138_Aug12 Pagedole
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Appendix
Antenna Parameters with Head TSL
Impedance, ranstormed 10 fead point e2n-02jQ
Retum Loss - 33508

Antenna Parameters with Body TSL

Impedancs, transformed 10 feed point 4a3aa-20)0
Ratum Loss «312d8

General Antenna Parameters and Design

[ Eloctrical Delay (one direction) I 141208

Aher lang term use with 100W radiated power, only a slight warming of the dipole near the leedpomt can b measured.

Tha dipole is made of standard semirigid coaxinl cable. The center conductor of the lesding line is direcily connected 10 the
secand am of the dipole. The antonna is therelors short-circutied for DC-signals. On some of the dipoles. small end caps
are aodad 10 the dipcla ams i order 10 improve madching when icaded according 1o e position &s explained in the
"Measurement Condisions” paragraph. The SAR data e not affected by this change, Tho overall dipole length is st
according to the Standard

No excessive force must be applied 10 the dipole arms, because they might bend of the soldered connections near the
fsodpoint may be damaged

Additional EUT Data

Manulactured by SPEAG
Manulactured on Dacember 10, 2070
Centilicate No: DROOV2-14138_Aug12 Page ol 8
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DASYS Validation Report for Head TSL

Date: 07.08.2012
Test Laborstory: SPEAG, Zunch, Switzerland
DUT: Dipole 900 MHz; Type: D9OOV2; Serial: D9OOV2 - SN: 14138

Communication System: CW; Frequency: 900 MHz

Medium parameters used: = 900 MHz: a = 0.96 mho/m; & = 40.6; p = 1000 kg/m
Phantom section! Fiat Section

Measurement Standurd: DASYS (IEEE/TEC/ANSI C63.19-2007)

DASYS2 Configuration
o Probe: ES3DV3 - SN3205; ConvF(5,97, 597, 53.97); Calibeated: 30.12.2011:
o  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAES Sn601; Calibrated: 27.06.2012
o Phantom: Flat Phantom 4.90; Type: QDOOOPA9AA; Senal: 1001

o DASYS252820961) SEMCAD X 14.6.6(6316)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement gnd: dysSmm, dy=Smm, dz=5mm

Reference Value = 58.685 V/im; Power Drift = -0.01 dB

Peuk SAR (extrapolated) = 3,968 mW/g

SAR(! g) =265 mW/g; SAR(10g) = 1.7 mW/g

Maximum valve of SAR (measured) = 3.11 Wikg

LR L) e
0dB =311 Whkg =956 dB Wikg

Conificae No: DS00V2-14138_Aug12 Page5of 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 06.08.2012
Test Laboratory: SPEAG, Zurich, Switzeriand
DUT: Dipole 900 MHz; Type: D900OV2; Serial: D900V2 - SN: 1d138

Communication System: CW; Frequency: 900 MHz

Medium parsmeters used: { = 900 MHz: o = 1.05 mho/m; & = 52.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Stndurd: DASY S (IEEENEC/ANST C63.19-2007)

DASYS2 Configuration
» Probe: ES3DVI - SN3205; ConvF(3.94, 5.94, 5.94); Calibrated: 30.12.2011;
o Semsor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sa601; Calibrated: 27.06.2012
¢ Phantom: Flat Phantom 4.91; Type: QDOOOP49AA; Seral: 1001

« DASYS5252.8.20961) SEMCAD X 146.6(6816)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Mecasurement grid: dxeSmm, dy=Smm, dz=Smm

Reference Value = 56.908 V/im; Power Dnft = -0.02 dB

Peak SAR (extrupoluted) = 4,203 mW/g

SAR(I g) =275 mW/g: SAR(10 g) = 1.76 mW/g

Maximum value of SAR (measured) = 3,23 Wikg

-

nsa
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Impedance Measurement Plot for Body TSL
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