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1. Applicant information

Applicant: Samsung Techwin Co., Ltd.

Address: 84, Jeongdong-ro, Seonsan-gu, Changwon-si, Gyeongsangnam-
do, Korea

Telephone: +82-70-7147-8361

Fax: +82-31-277-2784

E-mail: j$2002.kang@samsung.com

Contact name: Kim Cheol-Gyo

Manufacturer: GCT

Address: FLAT/RM 308 3/F KWONG SANG HONG CENTRE 151-

153H01 BUN ROAD SWUN TONGI

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea
TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.
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2. Laboratory information

Address

EMC compliance Ltd.
480-5, Sindong, Yeongtong-gu, Suwon-i, Gyeonggi-do, Korea
TEL: 82313369919 FAX: 82505299 8311

Certificate

KOLAS No.: 231

FCC Site Designation No.: KR0040

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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EMC compliance

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea

TEL: 82313369919 FAX: 82505299 8311

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



EMC Report No.: EMC-FCC-A0018

Comﬂllance Page: 5 of 52

http://www.emc2000.c0.kr

3. Identification of Sample

EUT Type Baby Monitor

Brand Name Samsung Techwin Co., Ltd.

Mode of Operation | FHSS

Model Number SEW-3036W

Serial Number N/A

Max. Power 16.31 dBm

Tx Freq.Range 2410.875~2471.625 MHz

Rx Freg.Range 2410.875~ 2 471.625 MHz

Antenna Type PCB Type

Normal Voltage DC3.7V

H/W Version VM9600-ALL-HMO00

S/W Version HS960020130415_1B74

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, 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
Ereqguenc Average | Max. tune - Measured Scaled 1gSAR
a Y Power up power ?:?cltlgg P(I)Estig(_)n 19SAR 1gSAR Limit
MHz Channel | (dBm) (dBm) (W/kg) (W/kg) (W/kg)
2 410.875 0 16.31 16.5 1.0447 Back_out 1.04 1.09 1.6
Erequenc Average | Max. tune . Measured Scaled 19 SAR
q Y Power up power ?:c:t:ltlgg PcI)EsLiQ;)n 19 SAR 19 SAR Limit
MHz Channel | (dBm) (dBm) (W/kg) (W/kg) | (Wikg)
2410.875 0 16.31 16.5 1.0447 Top_in 0.625 0.948 4.0

* Contain the results of the worst test SAR including battery.

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. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, 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 300 MHz to 3GHz

4 b c D e = Tdkl F i=cxgle E
Description | Tolerance’ | Probability Div. Ci Standard | Vi
Source of Uncertainty IEEE P1528 Luﬂt}' Distribution undertainty 1:}:"_
{03 ~ 3 GHz) =0 ) =% (1g)

Measurement System

Probe= calibrationk=1] EL 630 N 1 1 .30 =
Axial isotopy E2l 0.5 B T3 071 0.20 =
Hemispherical isomopy E22 1.60 = T3 07l 1.06 =
Lingarity E24 0.6 B RE 1 0.3 =
Boundary effect E23 1) B T3 1 0.5 =
System detection limits E23 L] B RE 1 0.5 =
Feadmut elecironics E26 0.30 N 1 1 0.30 =
Fespanse fime E27 0.50 B 73 1 Q.46 =
Infeeration fims E22 1.6 B 73 1 1.50 =
BF ambient conditions—noise EAl EXL E 73 1 73 =
[ TR T E . 300 R 73 1 73 =
fﬁﬂ”“m mechamical E42 0.40 R 73 1 0.23 -
EEF;?EE-L WRLIEPRIW | pg3 290 3 173 1 § =
Extrapalation, interpolation, and

miegration algorithms for max. E.5 100 E L73 1 1.15 =
SAF. evaluation

Test Sample Related

Test sample positioning E4l 471 H 1 1 471 e

Device holder umcertainty E4l .60 N 1 1 3.60 5
rgﬁmﬁiﬁmu“—ﬂm 662 500 R 1.73 1 180 -
Phantom and Tizsue Parameters

Phantom uncemainty

(shage and thickness tolerances) E3l 7.5 B .73 1 433
tm;j:;;”“‘“-‘"mam E33 3 N 1 0.64 0.98 5
Lﬂ"“”ﬂ;ﬁ*’m—“‘m“"mm‘ E33 307 N 1 06 184 5
;T;;‘.ﬁl? -deviation E32 500 R 7 0.54 %5 -
]ﬁ_ﬂf‘aﬁﬂ;?“m““ E32 5.00 R 73 06 73 -
Combined standard uncertaingy B5SS 11.2 183

Expanded uncentainty

(95% CONFIDENCE =1 s
DNTERVAL)

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea
TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.
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9. The SAR Measurement System

|

5

<SAR System Configuration>

e Astandard high precision 6-axis robot (Staubli RX family) with controller, teach pendant
and software. An arm extension for accommodating the data acquisition electronics (DAE).
*  Adosimetric 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.
*  Adata 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 between optical and electrical
of the signals for the digital communication to the DAE and for the analog signal from the
optical surface detection. The EOC is connected to the measurement server.

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

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

* A computer operating Windows 2000 or Windows XP.

*  DASY4 software.

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

e The SAM twin phantom enabling testing left-hand and right-hand usage.

e The device holder for handheld mobile phones.

e Tissue simulating liquid mixed according to the given recipes.
*  Validation dipole kits allowing to validate the proper functioning of the system.

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, 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

Directivity +0.3 dBin TSL (rotation around probe axis
- tOSdBmTSL{rotanonnoundmpmbeazls)

Dimensions Overall length: 337mm('|'|;r20mn)
Tip diameter: 2.5 mm (Body: 12 mm)
Typnaldistancefrompmbeupmdipolemiers 1 mm

DASY3, DASY4, DASY52 SAR and higher, EASY4/MR!

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, 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
Twin SAM
The shell corresponds to the specifications of the Specific
s Anthropomorphic Mannequin (SAM) phantom defined in IEEE 1528 and

Material

Liquid Compatibility
Shell Thickness

Di 3

(incl. Wooden Support)

Filling Volume
Wooden Support

Accessories

IEC 62209-1. It enables the dosimetnc evaluation of left and right hand
phone usage as well as body mounted usage at the flat phantom region. A
cover prevents evaporation of the liquid. Reference markings on the
phantom allow the complete setup of all predefined phantom pasitions and
measurement grids by teaching three peints with the robot.

Twin SAM V5.0 has the same shell geometry and is manufactured from
the same matenial as Twin SAM V4.0, but has reinforced top structure.

Vinylester, glass fiber reinforced (VE-GF)

Compatible with all SPEAG tissue simulating liquids (incl. DGBE type)
2+ 0.2 mm (6 £ 0.2 mm at ear point)

Length: 1000 mm

Width: 500 mm

Height: adjustable feet.

approx. 25 liters

SPEAG standard phantom table

Mounting Device and Adaptors

9.3 Device Holder for Transmitters

Mounting Devices and Adaptors

Mounting Device for Hand-Held

Transmitters

MD4HHTVS - Mounting Device for Hand-Held Transmitters

In combination with the Twin SAM V5.0/V5.0¢ or ELI Phantoms, the
Mounting Device for Hand-Held Transmitters enables rotation of the
mounted transmitter device to specified spherical 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 (PCM)

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea

TEL: 82313369919 FAX: 82505299 8311

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 Model DAK3.5

Dielectric Probe (rates frequency band 200 MHz to 20 GHz) in conjunction with Agilent E5070B Network

Analyzer (9 kHz -3000 MHz). The Conductivity (c) 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 (22 £ 2) °C.

(|Ii/|I'quz.) Tll;slspie Limit/Measured Permittivity (p) Conductivity (o) T?% 5)
- 52.75+ 5 % 1.91£ 5%
2410875 | MsLoaso | REcommended Limit | 551131 ~55.3882) | (18180~2.0004) | 222
Measured, 2015-05-13 52.99 1.92 20.81
— 52.71£ 5 % 1.94% 5%
2441950 | MsLoaso | REcommended Limit | 50 6745 55.3455) | (1.8430~2.0370) | 22*2
Measured, 2015-05-13 52.84 1.97 20.81
— 52.70% 5 % 1,95+ 5 %
2450.000 | MsL2aso | REcommended Limit |- 54 n650 - 55.3350) | (18525~ 2.0475) | 222
Measured, 2015-05-13 52.79 1.98 20.81
— 52.68% 5 % 1.98% 5 %
2471625 | MsLoaso | necommended Limit |- 5 0460 ~ 55.3140) | (18810~ 2.0790) | 222
Measured, 2015-05-13 52.65 2.01 20.81

<Table 1.Measurement result of Tissue electric parameters>

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, 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. 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 mW was input to the dipole antenna). During the tests, the ambient temperature of the laboratory
was in the range (22 + 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.
z y
Spacer X
3D Probe positioner
Field probe
o[ Flat phantom
. —
Dipole
Amp Dir. coupler ¥
Signal
generator — |
PM2 m-i!
Validation | Dipole Ant. | Frequency Tissue Limit/Measurement (Normalized to 1 W)
Kit SIN (MHz) Type lg 10 g
Recommended Limit 509+ 10% 236+10%
D2450V2 895 2 450 MSL2450 (Normalized) (45.81 ~ 55.99) (21.24 ~ 25.96)
Measured, 2015-05-13 52.00 24.16

<Table 2.Test System Verification Result>

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea

TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.
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11. Operation Configurations

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.

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea
TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.
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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
ofthe device under test in the batch process. The Minimum distance of probe sensors to
surfacedetermines the closest measurement point to phantom surface. The minimum distance of probe
sensorsto surface is 2 mm. This distance cannot be smaller than the Distance of sensor calibration
points toprobe 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
doinga fine measurement around the hot spot. The sophisticated interpolation routines implemented in
DASYsoftware can find the maximum locations even in relatively coarse grids. When an Area Scan
hasmeasured all reachable points, it computes the field maximal found in the scanned area, within a
rangeof the global maximum. The range (in dB) is specified in the standards for compliance testing.
Forexample, a 2 dB range is required in IEEE Standard 1528 and IEC 62209 standards, whereby 3 dB
is arequirement when compliance is assessed in accordance with the ARIB standard (Japan). If only
oneZoom Scan follows the Area Scan, then only the absolute maximum will be taken as reference.
Forcases where multiple maximums are detected, the number of Zoom Scans has to be
increasedaccordingly.

Area Scan Parameters extracted from KDB 865664 D01 SAR Measument 100 MHz to 6 GHz v01r03.

<3 GHz 3 GHz
Maximum distance from closest measurement point i g .
S g 5+ 1mm 20 Inf2) £ 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom 30° + 1° 20° + |
- bl . A Y b o =
surface normal at the measurement location i
<2 GHz: < 15 mm 3-4GHz =12 mm
2-3GHz <12 mm 4 -6GHz < 10mm
Maximum area scan spatial resolution: AX ... A¥ar When the x or v dimension oflhke test device. in the
measurement plane onentation, 1s smaller than the above,
the measurement resolution must be < the corresponding
x or v dimension of the test device with at least one
measurement pomt on the test device

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea
TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.
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Step 3: Zoom Scan

Zoom Scans are used to assess the peak spatial SAR values within a cubic averaging volume
containingl 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 scanjob within the same
procedure. When the measurement is done, the Zoom Scan evaluates theaveraged 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 v01r03.

< 3 (GHz 3 aHz
, <2 GHz: < 8 mm ‘ 3-4GHz: <5mm’
Maximum zoom scan spatial resolution: AXz . AVzeom . . . . .
2-3GHz:<5mm 4-6GHz: <4 mm
3-4GHz: <4 mm
uniform grid: Azzon(n) <5 mm 4-5GHz <3 mm
5-6 GHz: <2 mm
-4 ~ e 2 EX 'y -
Mu.\_mmm zoom scan AZz00m( 1): betveen 3-4GHz: <3mm
spatial resolution, 17 two points closest <4 mm 4-5GHz: =25 mm
normal to phantom to phantom surface 5-6 GHz: <2 mm
surface graded -
grid
| AZzoan(n=1):
between subsequent < 1.5 AZzoqm(n-1)
| pomts
Mini 3 -4 GHz: = 28 mm
Minimum zoom scan x g :
ol X, V.2 = 30 mm 4-5GHz: =25 mm
(3
5-6GHz =22 mm

Note: § is the penetration depth of a plane-wave at normal incidence to the tissue medium: see draft standard [EEE
P1528-2011 for details
When zoom scan is required and the reported SAR from the area scan based I-g SAR estimation procedures of
KDB 447498 15 < 1.4 Wikg, < S mm, = 7 mm and < 5 mm zoom scan resolution may be apphed, respecuively, 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
powerreference measurement within the same procedure, and with the same settings. The Power
DriftMeasurement gives the field difference in dB from the reading conducted within the last
PowerReference Measurement. This allows a user to monitor the power drift of the device under test
within abatch 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
onedimensionalgrid. In order to get a reasonable extrapolation, the extrapolated distance should not
belarger than the step size in Z-direction.

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

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea
TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.
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13. Test Equipment Information

Test Platform

SPEAG DASYS5 System

DASYS5 : Version 52.8.8.1222

Version SEMCAD : Version 14.6.10 (7331)

Location EMC compliance Lab.

Manufacture SPEAG

Hardware Reference

Equipment Model Serial Number Date of Calibration r?eli(et (Cj:?fit;)rfation
Shield Room Shield Room None N/A N/A
DASY5 Robot TX90XL Speag F12/5L7FA1/A/01 N/A N/A
DASYS5 Controller TX90XL Speag F12/5L7FA1/C/01 N/A N/A
Phantom SAM Twin Phantom | 1728 N/A N/A
Mounting Device Mounting Device None N/A N/A

DAE DAE4 1342 2014-07-24 2015-07-24
Probes EX3DV4 3865 2014-08-25 2015-08-25
Dipole Validation Kits D2450V2 895 2014-07-24 2016-07-24
Network Analyzer E5071B MY42403524 2014-07-15 2015-07-15
Dual Directional Coupler | 772D 2839A00719 2014-08-29 2015-08-29
Signal Generator E4438C MY42080486 2015-01-19 2016-01-19
Power Amplifier 2055 BBS3Q7E9I 1005D/C0521 2014-05-15 2015-05-15
LP Filter LA-30N 40058 2014-08-29 2015-08-29
Dual Power Meter E4419B GB43312301 2014-07-17 2015-07-17
Power Sensor 8481H 3318A19377 2014-08-30 2015-08-30
Power Sensor 8481H 3318A19379 2014-08-30 2015-08-30
Drelectric Assessment | pa-3.5 1078 2014-08-19 2015-08-19
Humidity/Baro/Temp. |y, 5 36551 73871 2014-08-26 2015-08-26

Data Recorder
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14. RF Average Conducted Output Power

14.1 Average Conducted Output Power

Mode

Conducted Powers (dBm)

2410.875 2441.250 2471.625
FHSS 16.31 14.69 16.13
14.2 Max. tune up power
Mode Target Power Tolerance Max. Allowed Power
FHSS 14.5 dBm +2dB 16.5 dBm
15. SAR Test Results
15.1 Body SAR
Ereqguenc Average | Max. tune - Measured Scaled 1gSAR
q Y Power | up power ?f:cltlgg P(')ESLth;I;n 1gSAR 1g SAR Limit
MHz | Channel | (dBm) | (dBm) (Wikg) | (Wikg) | (Wikg)
2441.250 3 14.69 16.5 1.5171 Front_out 0.203 0.308
2441.250 3 14.69 16.5 15171 Back_out 0.570 0.865 16
2410.875 0 16.31 16.5 1.0447 Back_out 1.04 1.09 '
2471.625 5 16.13 16.5 1.0889 Back_out 0.512 0.558

<Note> SAR valueswere scaled to the maximum allowed power to determine compliance per

KDB Publication 447498D01v05r02.

15.2 Limb SAR
Frequency Average | Max. tune Scaling EUT Measured Scaled Slgg
MHz Channel Power | up power Factor Position DG SR ] TR Limits
(dBm) (dBm) (W/kg) (W/kg) (Wikg)
2441.250 3 14.69 16.5 15171 Front_out 0.107 0.162
2441.250 3 14.69 16.5 15171 Back_out 0.270 0.410
2441.250 3 14.69 16.5 15171 Top_in 0.299 0.454
2441.250 3 14.69 16.5 15171 Left_out 0.011 0.017 40
2441.250 3 14.69 16.5 15171 Right_out 0.000 0.000
2441.250 3 14.69 16.5 15171 | Bottom_out 0.001 0.002
2 410.875 0 16.31 16.5 1.0447 Top_in 0.625 0.948
2471.625 5 16.13 16.5 1.0889 Top_in 0.275 0.417

<Note> SAR valueswere scaled to the maximum allowed power to determine compliance per
KDB Publication 447498D01v05r02.
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16. Test System Verification Results

System check for 2450 MHz(2015-05-13)
Procedure Name: d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)

Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f= 2450 MHz; 6 = 1.979 S/m; & = 52.775; p = 1000 kg/m®
Phantom section: Flat Section
DASYS5 Configuration:
e Probe: EX3DV4 - SN3865; ConvF(7.56, 7.56, 7.56); Calibrated: 2014-08-25;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn1342; Calibrated: 2014-07-24
e Phantom: SAM twin 1728; Type: QDO00P40CD; Serial: TP:1728
e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

System Performance Check at Frequencies/d=10mm, Pin=250 mW, dist=2.0mm (EX-
Probe)/Area Scan (81x101x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 19.9 W/kg

System Performance Check at Frequencies/d=10mm, Pin=250 mW, dist=2.0mm (EX-
Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm
Reference Value = 101.5 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 26.8 W/kg
SAR(1 g) = 13 W/kg; SAR(10 g) = 6.04 W/kg
Maximum value of SAR (measured) = 19.9 W/kg
Wikg

19.859
1b.887
11.915

7.944

38972
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17. Test Results

#1
Procedure Name: SEW-3036W _c.0_f.2410.875_Body Back_out

Frequency: 2410.88 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f=2410.88 MHz; 6 = 1.922 S/m; & = 52.986; p =
1000 kg/m®
Phantom section: Flat Section
DASYS5 Configuration:
e Probe: EX3DV4 - SN3865; ConvF(7.56, 7.56, 7.56); Calibrated: 2014-08-25;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn1342; Calibrated: 2014-07-24
e Phantom: SAM twin 1728; Type: QDO00P40CD; Serial: TP:1728
e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/SEW-3036W _c.0_f.2410.875_Body Back_out/Area Scan (81x81x1):
Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 1.56 W/kg

Configuration/SEW-3036W _c.0_f.2410.875_Body Back_out/Zoom Scan (7x7x7)
(12x16x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 11.62 VV/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 2.06 W/kg

SAR(1 g) =1.04 W/kg; SAR(10 g) = 0.502 W/kg

Maximum value of SAR (measured) = 1.52 W/kg

Wikg
1.520

1.216

0912

0.608

0.304
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#2
Procedure Name: SEW-3036W _c.0_.2410.875 Body Top_in 2

Frequency: 2410.88 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f=2410.88 MHz; 6 = 1.922 S/m; & = 52.986; p =
1000 kg/m®
Phantom section: Flat Section
DASY5 Configuration:
o Probe: EX3DV4 - SN3865; ConvF(7.56, 7.56, 7.56); Calibrated: 2014-08-25;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn1342; Calibrated: 2014-07-24
e Phantom: SAM twin 1728; Type: QDO00P40CD; Serial: TP:1728
e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/SEW-3036W_c.0_f.2410.875_Body Top_in 2/Area Scan (71x121x1):
Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 2.48 W/kg

Configuration/SEW-3036W_c.0_f.2410.875_Body Top_in 2/Zoom Scan (7X7x7)
(8x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 29.41 V/m; Power Drift = 0.13 dB
Peak SAR (extrapolated) = 3.26 W/kg
SAR(1 g) =1.48 W/kg; SAR(10 g) = 0.625 W/kg
Maximum value of SAR (measured) = 2.37 W/kg
Wikg

2.370
1.896
1.423

0.949

0.47%

n.oo179
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Annex A. Photographs

Annex A.1 EUT

Front View
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Back View

Right side View
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Left side View

Top side View
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Bottom side View

Annex A.2 Photographs of Test Setup

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

(a) Body_Front

(b)Body_Back
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(c) Body_Top

(d)Body_Left
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(e) Body_Right

(HBody_Bottom
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O2450v2  SNBes

(9) System Check 2 450 MHz

Annex A.4 Liquid Depth

HSL2450
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Annex B. Calibration certificate

Annex B.1 Probe Calibration certificate

Calibration Laboratory of

Schwoizerischer Kalluierdionst
Schmid & Partner Service sasae d'éstonnage
Engineering AG Secvizio svizzero di taratura
Zoughausstrasse 43, 1004 Zunch, Switzerland Swiss Calibeation Service

Accredited by e Swiss Accrid Service [SAS) Accreditstion No.: SCS 108

The Swiss Accreditation Service is one of the signstories to the EA

Multllsteral Agr for the meogration of calibra i

cient  EMC Comp m) WW‘MA_MQ“
|CALIBRATION CERTIFICATE

Object EX3DV4 - SN:3865

Caliveaon procedurofs) QA CAL-01.39, QA CAL-12:v8, QA CAL-14.v4, QA CAL-23.v5,
Calibration procedure for dosimetnc E-field probes

Catbemtion date:

August 25, 2014

This calitcation cenfcate documents e traceabity 10 naticoat standards. which feaize 1he phiyscal units of measwraments (S1)
The maaswements and the unceriainties with confidence protabiity ara gven on B Tolowing pages and ana part of Ihe cenficaln

Al calbrations have bean conducted in the cossd

y facsity el Yo

{22 £ 3YC and bumisty < 10%

Calbration Equpment usec (MATE crtoal for calbration)

This caditranon cericate sl not be reproduced axpept © ful without wetten approval of the

[ Primary Surdans ) Cal Ditm (CurtiFcate No.| Scheculed Catbraton
Power meter E44198 G841290874 CO-Apr-34 {No, 217-09011) Apr-15
Power sansor E44124 MYA4 1480087 G3-Apr-14 [No, 217.01811) Aprs
Foferonce 3 dB Allenaator SN: 55068 (32) C3-Apri4 (No. 217.09015) Ape-15
Reterence 20 dB Atlerwator SN: 88277 (2w} -Apr-14 (No. 217-01619) Apris
et 30 4B Atlwresaton SN: 55120 (300) 3-Apr-14 (Ne. 217-01920) Agr-15
Reforence Probe ESI0VZ | SN: 3013 _ 30.0ec.13{No. E53.3013 Decta) | Doc1d
DAE4 an: 8650 13-Dmc-13 (o DAE4-650_Dec13) Dec-14
Secorssary Siandds ) - Check Dale {n house) Schodued Check
RF gererator HF B648C US364X01700 4A00-99 [in house chack Agr-13) In house check Ape-16
| Network Anslyzer WP 8753 | US37330085 180001 (in housa chack Oct. 13 In house check: Dot-34
Name Function
Cabbomtnd try mm Mym
Apzraved by ‘il Fokoe

Issusd Apgust 29, 2014

N (o2

! -
o ¥

Y f‘ ‘-1':, %/rll

Gertificate No: EX3-3865_Aug14
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Calibration Laboratory of L, §  Sehmvizsrischer Kafdrieed
Schmid & Pariner — G Service suisse d'étslonnags
Engineering AG Sorvizio svizzero di taratura
m"?..‘l‘m% 3004 Zurich, Switzariand @3} S wiss Cakbration Sarvice
n
Aczredited by the Swiss Hon Sendos (SAS) Accreditation No.: SCS 108
Tha Swiss Accredaation Service is coe of the signatores fo the EA
Multllstoral Agressment foe the recognition of calibration certificates
Glossary:
TSL fissue simulating liquid
NORMx.y.z sansilivity in free space
ConvF sensitivity in TSL / NORMx.y,2
pDCce diode compeession point
CF crast factor (1/duty_cycls) of the RF signal
AB.C.D modusation dependent linearization parameters
Polarization ¢ @ ratation around probe axis
Polarization 8 8 rotation around an s hat is in the plane noemal 1o probe axis (at measurement center),
Le., 8 =0 15 normal to probe axis
Connector Angle information used in DASY system to align prebe sensor X to the robot coordinale system

Calibration Is Performed According to the Following Standards:

8) |EEE Std 1528-2013, "IEEE Racommended Practice for Determining the Peak Spatial-Averaged Specific
Ahsorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques®, June 2013

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)", Fedruary 20086

Melhods Applied and Interpretation of Parameters:

NORMx,y.z: Assessad for E-field polarization & = 0 {f < 900 MHz in TEM-ceX f> 1800 MHz- R22 mveguﬂe)
NORMx,y,z are only intarmediate values, i.e., the untertainties of NORMx,y,z does not affect the Efiekd
uncertainty inside TSL (see below Convi).

o NORM(fIxY,2 ® NORMx,y.2 * Irequency_response (see Frequency Response Chart). This inearizaticn is

implemented in DASY4 software varslons Ister than 4.2, The uncertainty of the fraquency response le Included

in the stated uncertainty of ConviE

*«  DCPx,y,z: DCP are numerical ineanzation paramelers assessed based on the dala of power sweep with CW
signai (no uncertainty required). DCP does not depend on frequency nor media.

« PAR: PAR I3 the Peak to Average Ratio that is not callbrated but determined basad on the signal

characteristics
o Axyz Bryz Cxyz Oxyz: VRx.y.z A, B, C, D are numerical inearization pemmetsrs assessed based on
the data of power sweep loe specific madulation signal. The par ters do nol depend on frequency nor

media. VR is the maximum callbration range expreesed in RMS voltage across the diode.

«  ConvF and Boundsry Effect Parameters: Assessed in flat phantom using E-field {or Temperature Transfer
Standard for f = 800 MHz) and inside waveguide using analytical fieki distributions based on power
measurements for > 800 MHZ The same selups are used for assasement of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
usad in DASY4 software to improve prode accuracy close to the boundary. The sensitivity in TSL comespends
1o NORMx,y,z * ConviF whereby the uncertainly corresponds to that given for Conv, A frequency dependent
ConvF i used in DASY version 4.4 and higher which alowe extending the vaidily from + 50 MHz o = 100
MHz

«  Sphevical isofropy (3D dewation from isotropy): in a field of low gradiants realized using a flat phantom
exposaed by a paich antenna.

« Sansor Offser: The sensor offsel comrasponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.

«  Conmector Angle: The angle is assessed using the information gained by deterrnining the NORMx (no
uncartainly required).

Certificate No: EX3-3565_Aug14 Pags 2of 11
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EX30V4 - SN:3965 August 25, 2014

Probe EX3DV4

SN:3865

Manufactured:  February 2, 2012
Calibrated: August 25, 2014

Calibrated for DASY/EASY Systems

{Nete: non-compatible with DASY2 systeml)
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EX3DV4- SN3865 August 26, 2014

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

Basic Callbration Parameters
Sensor X Seansor Y Sensor 2 Unc (k=2)
Norm (pV/(Vim)*)* 0.42 0.37 0.41 101 %
DCP (mv)” 77 100.8 98.2

Modulation Calibration Parameters
A0

Communication System Name | A B c ) VR Unc-

dB dBVRV a8 mv (k=2}

o ow X 0.0 0.0 1.0 000 129.5 230%
Y 0.0 00 10 133.2
4 0.0 00 1.0 1442

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

* The uncarainties of NomX,Y,Z do not atfect the E¥-fekd uncertai-ty inside TSL [sis Pages 5 and 6)
* Numerical Insarizarion : d

Y NG 263
% Uncertainty & dstemined using the s, ion from inear ppding quior dstrbuton and is expressed for e squame of the
e valus.
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EX30V4- SN:3855 August 25, 2014

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

Calibration Pammeter Detorminod In Head Tissue Simulating Media

c lvity Depth® | Unct.
f (MMz}© pcrmgvny' [glmj ConvE X | ConvEY | ConvFZ | Alpha® | (mm) (k=2)
300 453 0.87 11.64 11.94 184 | oM 120 | 4133%
450 435 0.87 10.98 10.96 1098 | 014 160 | +133% |
850 41.5 0.92 1003 | 1003 10.03__| 0.30 120 | +120%
900 415 0.97 10.03 10.03 1003 | 028 104 | +120%
1750 40.1 1.37 8.62 8.62 8.62 032 | 083 | £120%
1900 40.0 1.40 8.32 8.32 B.32 046 | 070 | £120%
2450 39.2 1.80 7.63 763 7.63 050 | 068 | £120%
2600 39.0 1.96 744 7.44 7.44 035 | 083 | $120%
5200 360 4.66 478 4.78 4.78 0.35 1.80 | +131%
5300 359 4.76 4.58 4.58 458 035 | 180 | +131%
5500 356 4.96 4.50 4.50 4.50 0.35 180 | +13.4%
5600 36.5 5.07 4.31 431 4.31 0.40 180 | £131%
5800 | 353 527 4.48 448 4.48 0.40 l 1.80 | £131%

°=mmm1-mmummgmmzadym&uhmsvwuwm(mpog.nmnumum;o:mm The
uncesiamty 1s tha RES of the Cornf 'y ang the uncerialmy for the Indicatnd frecuency band. Frequency validity
bolow 300 MMz is £ 10, 26, mwmrumuwwmwnu 128, 150 and 220 MMz respectively. Asove & Giz fequency
waldity can ba extended o + 110 MHz

" At trequencies below 3 GHz, memdmmmkon&u)mumm:1mﬂlmﬂwmmnmnwdw

medsred SAR valies Al Faguencies above 3 GHz, the valicity of Sszue i (candc) s icdnd %0 £ 5%, Tho uncerainty & the RSS of
e Come wr ynty for ﬂmmm,.

L Apha/Dapth are ined during SPEAG that the doe 1o he boundary effect aher compensaton &
mmmm,mimmmmmammm-smmmmummucnzmmmmmwmmw
dismeter o e bousdary
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EX30V4- SN:3885 August 25, 2014

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

Calibration Parameter Determined in Body Tissue Simulating Media

1 (MHz) p.“.;m'L' Cov(\:’.l':)lvly ConvF X_| ConvFY | ComvFZ | Alpha® m= 1(1:_.:;’
300 582 0.02 1181 | 1161 | 116t | 00z | 120 | +133% |
450 56.7 0.94 1149 | 1149 | 1149 | 007 | 120 | +133%
850 55.2 0.98 0.87 9.87 9.87 030 | 135 | £120%
200 55.0 1.05 9.91 5.1 9.91 075 | 082 | £120%
1750 53.4 1.49 8.39 539 B39 | 034 | 089 | £120%
1900 53.3 1.52 7.96 7.96 796 | 041 | 081 | £120%
2450 _s527 196 7.56 7.66 756 | 078 | 055 | =120%
2600 52.5 2.18 7.42 7.42 742 | 080 | 0% | +120%
5200 49.0 5.30 474 474 474 | 035 | 190 | 2£131%
5300 489 542 4.52 452 452 035 | 180 | +131%
5500 486 5.65 4.15 a.15 4.15 040 | 190 | +13.1%
5600 485 5.7 3.98 396 396 040 | 190 | s131%
5800 48.2 600 | 429 4.23 429 045 | 190 | x131%

=rwm1mmaoouud:mom:mynwmumsvwcwnw(mpagezpooeuwmdnxsow: The
uncaranty ks the RSS of the Conw uncertainty at catbraticn frequency a7 the unosssinty for S y band. Fy waldly
bolow 300 A%z & + 10, 25, 40, 50 and 70 MHz for Comf® assessments at 30, 84, 128, 150 and 220 mmmmy msmmm
voldty can be extended to & 110 MHz

F At oquancies below 3 GHz., the valdtty of seae paramators (¢ ond o) can be rebaeed fo £ 10% ¥ liquis compermeton formds is appied o
measured SAR valuss, Al frequencies abova 3 Gz, e validity of tissos pas {fcarda)is to & 5%. The uncertainty is the RSS of
1% Com uncertaimy for indicated target Sssue paramaters.

Alpha'Depth arn determined during calbration. SPEAG warrants $at the remuining ceviston cus 10 the toundiry affect #h compansation 1k
alwarys less than £ 19 Jor foquencies bolow 3 GHz and Selow £ 2% for frequancies betwaan 3-8 GHz #1 any cistanc lrger than half B probe 5p
dameter from the boundary.
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EX3DV4- SN:3BES August 25, 2014

Frequency Response of E-Field
{TEM-Cell:ifi110 EXX, Waveguide: R22)
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g 08+ - S
& orf
0.6~ i
0.6 : L 'l 1 1 A Ll A l | | 1 1 1 1 t i1 1 T : 1L 1 1
0 500 1000 1500 2000 2800 3000
fIMHZ)
Uncertainty of Frequancy Response of E-field: £ 6.3% (k=2)
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EX3DV4- SN 3865 Augus: 25, 2014

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
b « . .
Tt : : 3 Toe : : :

004 e<rail g8 gut—e. it A AR R g g gug et t-ge-get § Bilan ».|
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- Aok ]
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Uncartainty of Axial Isotropy Assessment: £ 0.5% (k=2)

<
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EX3DV4- SN3565 August 25, 2014

Dynamic Range f(SAR}cad)
(TEM cell , fou= 1900 MHz)
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not compensated compensated
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment
=900 MMz WGLS RE (H_con) = 1750 MHzZ. WGLS R22 (H_comf)
o
t T ] .\

F ) £

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

-0 -08 08 -04 02 00 02 04 D6 05 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3DV4- SN:3585 August 25, 2014

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

Other Probe Parameters
Sansor Arrangement Trianguar
Connector Angle (%) 245
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overa! Length 337 mm
Prebe Body Diameter 10mm
Tip Length 9 mm
Tip Diamster 2.5 mm
Probe Tip to Sensor X Calibration Paint 1 mm
Probe Tlp to Sansor Y Calibration Point 1 mm
Probe Tip to Sanzor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 14mm

Certificate No: EX3-3068_Aug 14 Page 11 cf 11

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea
TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.



EMC Report No.: EMC-FCC-A0018

comD“ance Page: 40 of 52

http://www.emc2000.c0.Kr

Annex B.2 DAE Calibration certification

Calibration Laboratory of _&'\'g"/""-,., Schweszarischar Kalibe
Schmid & Partner % c Seevice sulsse of étalonnage
Engineering AG = Servizio svizzero di taratura

Zeughausstrasse 43, 0004 Zurich, Switzertand % ,'ffl\\.\ S Swiss Calibration Service

Accmdiiod by the Swiss Accredeasion Senica (SAS) Accreditation No.; SCS 108

The Swiss Accreditation Seevice is one of the signatories to the EA

Multilatoral Ag for the recognition of calibration cartificates

ciem  EMC Compliance (Dymstec) Cortificate No: DAE4-1342_Jul14
[CALIBRATION CERTIFICATE |
‘ 1

Gtjot DAE4 - SD 000 D04 BM - SN: 1342

Calbention procedureys) QA CAL-06.v26

Calibration procedure for the data acquisition electronics (DAE)

Callbration date July 24, 2014 l
o ) =
?a[ ] 4 ]
This caltwation canificate cocumants the traceabilty fo national stancards, wiveh reclize hisgwy wals ( ‘431(\ ST, ¢
The maasuromants and the ur wih ¢ B biily &6 given on e filowing pages and ar pan of ha cenficale

Al calbrations hava boan condumed in tha closed aboemory fadity: enviranment lemperstue (22 « 3)"C and hamidity < 70%

Caltrahon Equpenent used (MATE criticl for calinration)

Primary Standards . [P Cal Dt {Certficate No.) Schetidng Calbvation
Kaithiey Multimatar Type 2001 SN 0810278 01-0ct-13 {No 13976) Oct-14
Secondary Stancasds |ow Check Date {in hause) Schechied Check
Auto DAE Catbeaton Unit SE UWS 053 AA 1001 O7-Jan-14 (In housa check) In house check: Jan-15
Cafibrator Box V2.1 SE UMS 006 AA 1002 07-Jan-14 (n house oheck) In house check: Jan-15
Name Function Signature
Calteatod by Eric Hanfeld Yochrican e
,g—::—_..-e,;z."c:'é""

Approved by: Fin Bomhah Ooprny Tochnical Marager y/‘é;?@:
SV

S=sued: July 24, 2004 ’

Thia calbesson cenficate snall not be regroduced axcept in tul without wiittan appeoval of the tabamlory.
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Calibration Laboratory of

BN el

Schmid & Partner c Service sulase ¢ dtalonnage
Engineering AG Servizio svizzero di tarntura

Zeughaussirasse 43, 004 Zurich, Switzerland S Swiss Calibration Service

Accradtad by the Swiss Accrodiation Sendoo (SAS) Accruditation No.: SCS 108

The Swiss Acoreditation Service is one of the signatories to the EA

Muttilatera) Agr far the recogniton of callaration cenlficatas

Glossary

DAE data acquisition electronics

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

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

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

« The following parameters as documented in the Appendix contain technical information as a
result from the periormance 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
measurement.

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

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

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

« Input Offset Measurement. Qutput voltage and statistical results over a large number of
zero voltage measurements.

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

* Input resistance: Typical vaiue for Information: DAE input resistance at the connector,
during intemal auto-zeroing and during measurement.

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

« Power consumption; Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
A/D - Converter Resofution nominal
High Range: 1LSB = 6.1uV, full range «  -100...+300 mV
Low Range: 1LSB = 61av, full range =  -1......+3mV
DASY measurement paramaters: Auto Zero Time: 3 sec; Measuring tme: 3 sec
Calibration Factors X Y z
High Range 404.079 £ 0.02% (k=2) | 404.229 £ 0.02% (k=2) | 404.193 + 0.02% (k=2)
Low Range 397184 £ 1.50% (x=2) | 3.97818 = 1.50% (k=2} | 3.97832 + 1.50% (k=2)
Connector Angle

[ Connector Angle to bs used in DASY system

365°+1°
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Appendix (Additional assessments outside the scope of SCS108)
1. DC Voltage Linearity

High Range Reading (pV) Ditference (uV) Error (%)
Channel X  +Input 19999448 271 0.00
Channel X + Input 20003.12 204 .01
Channel X = Input -19988.22 256 0.0
Channel ¥ + Input 198994.67 237 -0.00
Channel Y + Input 20000.20 -0.94 -0.00
Channei Y - Input -20001 .55 -0.79 0.00
Channel Z « Input 199893.69 329 -0.00
Channel Z + Input 20000.13 -0.85 0.00
Channel Z - Input 2000136 0.53 0.00
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2000,66 -0.29 -0.01
Channel X + Input 201 .58 0.18 0.09
Channel X = Input -198.71 -0.04 .02
Channel Y + Input 2001.18 0.25 0.01
Channel Y + Input 201.20 -0.03 -0.02
Channel Y - Input -199.87 -1.04 0.53
Channel Z + Input 2001.06 0.27 0.01
Channel Z + Input 200.54 -0.49 0.24
Channel Z = Input -200.18 -1.24 0.62
2. Common mode sensitivity
CASY measurement parameters: Auto Zero Time: 3 sec, Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading {uV)
Channel X 200 11.07 9.27
- 200 -8.95 -10.56
Channel Y 200 0.81 058
- 200 -2.58 276
Channel Z 200 1.15 0.69
- 200 273 3,02
3. Channel separation
DASY rr nem o sers: Auto Zero Tirme: 3 sec: Measuring time. 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 - 4.50 -2.81
Channel Y 200 0.68 - 8.7
Channel Z 200 10.07 7.09
Cenificaie No: DAE4-1342_Jult4 Pagod4ofS
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4. AD-Converter Values with inputs shorted

DASY measurement p Auto Zero Tima: 3 gec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 15049 15477
Channel Y 16473 14871
Channel Z 15667 14031

5. Input Offset Measurement
DASY measurement parameters: Aulo Zaro Time: 3 sec, Measuring time: 3 sec

Input 10MQ
Average (V) | min. Offset (uV) | max, Oftsetuv) | ' WIV) n

Channel X 0.59 -0.36 1.97 0.56
Channel Y -0.70 -1.87 051 054
Channel Z -0.60 -1.90 078 0.80

6. Input Offset Current
Nominal Input circuitry offset ourrent on all channels: <251A

7. Input Resistance (Typical valuss for information)

Zeroing (kOhm) Measuring (MOhm)

Channei X 200 200
Channel Y 200 200
Channel Z 200 200

8. Low Battery Alarm Voltage (Typica! valuss for Information)
Typical values Alarm Level (VDC)
Supply (+ Vec) «78
Supply (- Vec) -7.6

9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.01 +8 +14
Supply (- Vee) -0.01 ] K
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Annex B.3 Dipole Calibration certification
D2450V2

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 0004 Zurich, Switzeriand

S5 Kaltyr

Servioe sulsse d'étalonnage
c Servizio svizoero o taratura
S Swiss Clibration Service

Accredied by the Swiss Accrediianon Saves (SAS)
The Swiss Accreditation Service |s one of the signatories to the EA

Accreditation No.: SCS 108

Multitateral Agr for the of calibeation certificates
cient  EMC Compliance (Dymstec) Cartificate No- D2450V2-895 Jul14
CALIBRATION CERTIFICATE |
Object D2450V2 - SN: 895
Caitiraticn procedure(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz
| Calbeation dae July 24, 2014

A2 4|4 |4 9

3 / _p'l"—' 747
This calbrasion camilicate documants the tracaablity to natonal standanis, th';me e pirsical unies d%amsnls 1S

Tha measunements and the unceriartes with conddence probabifly are ghvee on T Tolowing pages &nd ate pan of The carificate.

All calrations Ninos been conductad In the cicsed y factity: er torr

(22 + 3Y'C avd humichty < 700
Catbration Eguipment used (MSTE ciscal 3o calbration)

Primary 0

___Cal Datw (Cartifcale No ) Schwckind Calmtion
Porwar msdss EPM-4424 GBarroTNd 08-0c2-13 (Mo, 217-01827) 0114
Powar sansor HP 8481A USS72ae7El 08-Oct-13 (N0, 217-01827) Oct-14
| Pawer sensar HP 84814 | MY 41082317 09-0c3-13 (Na. 217-01628) Oct-14
Ralerenca 20 dS Anenuator SN 5058 (20k) D3-Ape-14 (No, 217-01818) Apr-135
Typa-N mismatch combination SN: 5047 2/ B3y C-Apr-14 (No. 217-015821) Apr-15
Referance Probe ESIONG SN 3205 30-Dac-13 (No. ES3.3205_Dec1d) Dec-14
DAE4 SN: 601 30-0pe-14 (No. DAES-B0I_Aprid) Apr-14
ry Standarc oA Crck Date (n house) 5 1 Chack
FF genorator RAS SMT-00 100006 O4-Aug-89 (in house chsck Oct-13) I house chace Oct-16
Netwark Analyzer HP 87558 US37300565 S4206 1800101 {In hause check Oct-13) In hoase checic Oct-14
ama Funcsion | Signaku
Caiitrated bty Clautio Leutier Laborloy Technidian \%-
| AR RS
Appeoved by: Kaljs Pokovic Tachnical Managar ‘%/{%
Issued July 24, 2014
| This shall not De reproduced sxcept i Il without wilmen aporovad of e labormarny.
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Calibration Laboratory of W, & s v
Schmid & Partner S Service swsse d'étalonnage
Engineering AG Mg Servizio svizzero i taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland %m Swiss Colibration Service
Mcredited by Ihe Swiss AccrodRaion Service (BAS) Accrecitation Mo.: SCS 108

The Swiss Accreditaion Service is one of the signatories to the EA
Muttllateral Agreament for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

¢} KDB 865664, “SAR Measurement Requirements for 100 MHz to 8 GHz"

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

* 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
connector.

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

The re&orted uncertainty of measurement is stated as the standard uncenainty of measurement
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 system configuraticn, as far as not given on page 1.
DASY Version DASYS V52,88
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 Mz = 1 MMz
Head TSL parameters
Thne following parameders and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220*C 39.2 1.80 mho/m
Measured Head TSL parameters (220+02)°C 378+6% 1.85 mho/m 6 %
Head TSL temperature change during test <05°C e
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.4 Wikg
SAR for nominal Head TSL parameters normekzed o 1W 52.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Hoad TSL congition
SAR measured 250 mWV input power 6.20 Wikg
SAR for noeninal Head TSL paramaters normakzed 1o 1W 24.5 Wikg = 16.5 % (k=2)
Body TSL parameters
Tne following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mho/m
Measured Body TSL parameters {220+02)°C 506+6% 2,03 mho/m £ 6 %
Body TSL temperature change during test <05°C -
SAR result with Body TSL
SAR averaged over 1 om’ (1 g) of Body TSL Cendition
SAR measuwred 250 mW input power 13.1 Wikg
SAR for nominal Body TSL parameters normalized to 1W 50.9 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR megasured 250 mW Input power 6.01 Wikg
SAR for nomingl Body TSL parameters normakzed to 1W 23,6 Wkg = 16.5 % (k=2)
Certdicate No: D2450V2-835_Ml14 Page 3of 8
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impadance, transformad to feed point 53.00+ 160

Raoturn Lose -295d8
Antenna Parameters with Body TSL

Impedancs, transformed to feed paint 50.6Q+370

Return Loss 2870638
General Antenna Parameters and Design

| Electricai Delay (one direction) | 1157 ns

After long term use with 100W rediated power, cnly a slight warming of the dipole nesr the feedpoint can be measurad,

The digole Is made of standard semirigid coaxial catde. The canter conductor of the feeding ling is directly connected to the
second amm of the dipole, The antenna Is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the Epole arms In order 1o Improve matching when loaded according to the position as explaned in the
*Measurement Conditions® paragraph. Tha SAR data are not affected by this change. The overall dipole length is slill

according to the Standard.

No excessive force must be applled to the dpole arms, becausa they might bend or the soldered connacticns naar the

feedpoint may be damagad.

Additional EUT Data

Manufactured by

SPEAG

Manulaciured on

June 19, 2012
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DASYS5 Validation Report for Head TSL

Date: 24.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: §95

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

Medium parameters used: { = 2450 MHz; o = 1.85 S/m; & = 37.8; p= 1000 kgjm‘
Phantom section: Flut Section

Measurement Standard: DASYS (IEEE/NEC/ANSI C63.19-2011)

DASYS52 Conliguration
« Probe: ES3DV3 - SN3205; ConvF(4.53, 4.53, 4.53): Calibrated: 30.12.2013;
« Sensor-Surface: 3mm (Mechanical Surfuce Detection)
«  Electronics: DAEA Sn601; Calibrated: 30,04.2014
«  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001
o DASYS2 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 102.2 Vim: Power Drift = 0,08 dB

Peak SAR (extrapolated) = 27.9 Wikg

SAR(1 g) = 13.4 Wikg; SAR(10 g) = 6.2 W/kg

Maximum value of SAR (measured) = 17.9 W/kg

1mx

22.9%

0dB =179 W/kg= 1253 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 16.07.2014
Test Laboratory: SPEAG, Zurich, Switzertand
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 895

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

Medium parameters used: ['= 2450 MHz; 0 = 2.03 S/m; & = 50.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/NEC/ANSIC63.19-2011)

DASY352 Configurstion:
« Probe: ES3DV3 - SN3205; ConvF(4.35, 4.35, 4.35); Calibrated: 30.12.2013;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2014
« Phantom: Flat Phantom 5.0 (back); Type: QDUOOPSOAA: Serial: 1002

« DASYS252.8.8(1222); SEMCAD X 14.6.10(7331)

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 = 95.39 V/m: Power Drift =-0,00 dB

Peak SAR (extrapolated) = 27.6 Wikg

SAR(1 g) = 13.1 W/kg: SAR(10 g) = 6.01 W/kg

Maximum value of SAR (measured) = 17,3 Wikg
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0dB =173 W/kg = 1238 dBW/kg
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Impedance Measurement Plot for Body TSL
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