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1. DUT INFORMATION
DUT Description Wireless X-ray Detector
Model Name S3025-W (Alternative Model Name : FDX2530RPW, FDX2530VPW )
Serial Number Identical Prototype

Mode of Operation WLAN

2412 MHz ~ 2462 MHz (802.11 b/g/n_HT20)
5180 MHz ~ 5240 MHz (802.11 a/n_HT?20)
5190 MHz ~ 5230 MHz (802.11 n_HT40)
5260 MHz ~ 5320 MHz (802.11 a/n_HT20)
TX Frequency Range 5270 MHz ~ 5310 MHz (802.11 n_HT40)
5500 MHz ~ 5700 MHz (802.11 a/n_HT20)
5510 MHz ~ 5670 MHz (802.11 n_HT40)
5745 MHz ~ 5825 MHz (802.11 a/n_HT?20)
5755 MHz ~ 5795 MHz (802.11 n_HT40)

Maximum Average Conducted
. 18.04 dBm (802.11n_HT20 ch6 MCSO0)
ower

Body Worn Accessory N/A

Patch Antenna

Ant 0
2450 MHz : -6.96 dBi / 5200 MHz : -11.64 dBi
5300 MHz : -8.39dBi / 5500 MHz : -10.53 dBi
5600 MHz : -16.44 dBi / 5700 MHz : -19.78 dBi
Antenna Type & Gain 5800 MHz : -20.56 dBi

Ant 1
2450 MHz : -11.10dBi / 5200 MHz : -14.04 dBi
5300 MHz : -12.92 dBi / 5500 MHz : -14.69 dBi
5600 MHz : -22.43 dBi / 5700 MHz : -22.74 dBi
5800 MHz : -21.26 dBi

Antenna Operation 2 Antenna transmit together

Battery 11.4 VvDC/ 3.4Ah
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2. INTRODUCTION

The FCC and Industry Canada have adopted the guidelines for evaluating the environmental effects of radio
frequency (RF) radiation in ET Docket 93-62 on Aug. 6, 1996 and Health Canada Safety Code 6 to protect the
public and workers from the potential hazards of RF emissions due to FCC-regulated portable devices.

The safety limits used for the environmental evaluation measurements are based on the criteria published by
the American National Standards Institute (ANSI) for localized specific absorption rate (SAR) in IEEE/ANSI
C95.1-1992 Standard for Safety Levels with Respect to Human Exposure to Radio Frequency
Electromagnetic Fields, 3 kHz to 300 GHz and Health Canada RF Exposure Guidelines Safety Code 6. The
measurement procedure described in IEEE/ANSI C95.3-2002 Recommended Practice for the Measurement
of Potentially Hazardous Electromagnetic Fields - RF and Microwave is used for guidance in measuring the
Specific Absorption Rate (SAR) due to the RF radiation exposure from the Equipment Under Test (EUT).
These criteria for SAR evaluation are similar to those recommended by the International Committee for Non-
lonizing Radiation Protection (ICNIRP) in Biological Effects and

Exposure Criteria for Radiofrequency Electromagnetic Fields,” Report No. Vol 74. SAR is a measure of the
rate of energy absorption due to exposure to an RF transmitting source. SAR values have been related to

threshold levels for potential biological hazards.

2.1 SAR Definition
Specific Absorption Rate is defined as the time derivative (rate) of the incremental energy (dU) absorbed

by (dissipated in) an incremental mass (dm) contained in a volume element (dV) of a given density (p).

Fa
[

d ( dw\ d( dw )
de\ dm I_ rfr‘ odV )

SAR is expressed in units of watts per kilogram (W/kg). SAR can be related to the electric field at a point by

SAR =

\
%,

SAR = oglE

)ﬂ
where:
o = conductivity of the tissue (S/m)
p = mass density of the tissue (kg/m?)
E = rms electric field strength (V/m)
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3. SAR MEASUREMENT SETUP

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

» An isotropic 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.

* 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.

-
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3.1 Dasy 5 system

Components 1 TXSOXL Staubli Robot and Controller CS8c incl. Cabinet
) , 1 EOCx Electro Optical Converter (mounted on robot arm)
typical cantigurabion) 1 Robot Stand for TX0XL

1 Robot Arm Extension and Adaptors

1 Robot Remote Control ;

1 LB5 Light Beam Switch for Probe Tooling (incl. LB Adaptor)

1 Light Beam Mounting Plate

1 DASYS Measurement Server

1 PC Intel Core 2 Dual / 3.16 GHz (or higher) incl. Color-Monitor 23"
-4 GB RAM, 220 GB HD (or larger) / Win7

1 SAM Twin Phantom V5.0 incl. Support DASYS

1 MD4HHTV5 Mounting Device for Hand-Held Transmitters

1 DAEx Data Acquisition Electronics ;

1 ES3DVx SAR Probe (incl. ConvF for HSL at 900 and 1750 MHz)

3.2 E-Field Probe

Calibration ISOVIEC 17025 calibration service available.

Directivity + 0.3 dB in TSL (rotation around probe axis)
+ 0.5 dB in TSL (rotation normal to probe axis)

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

Material Vinylester, glass fiber reinforced (VE-GF)

Shell Thickness 2.0 + 0.2 mm (botiom plate)

Filling Velume approx. 30 liters

3.4 Mounting Device
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Uncertainty of SAR equipment for measurement Body 0.3 GHz to 3 GHz

Uncertainty | Uncertainty | Probe | Div C. Ll Fi

Mo Error Description Value {1 g) Tue (10 g DHst. 1e) g {1z 10 g or Fesr

(24)
1 | v#ez |Probe Calibration 6530 N o0 o0 630 o0
2 | wem. |Lsotropy 1.87 7 | AT o0 1.08 ]
3| vz |Linsarity 0.60 E A3 o0 035 @
4 | LiFRur) | Probe modulation responss 140 14 R A3 o0 132 ]
& | vor, |Detection Limits 00 BT | Lo 058 @
5 | w=s |Boundary=fect 100 E 3 o0 058 @
7 | wme; |Rezdout Elsctronics 030 N 100 i 030 @
% | UTer |Responss Time 0.80 R A3 ] 046 B ]
o | D7 |Intzgration Tims 160 1 E ~3 o0 150 @
10| Lidac,) |BF zmbisnt conditions—noize 300 E 3 i) 173 T @
11| Lder) |BF zmbisnt conditions—r=flactions 300 R 3 i) 173 T oo
11 | t¥8~/ | Probe positionsr mech Restrictions e 4 R 3 o 023 2 o
13 | LR~ | Probe positioning with rezpact to phanton 180 1 E A3 i 167 T =
14 |L#FF )| Post-processing(for mex. SAFR evaluation) 200 2 R A3 o0 113 ]
15| wory |Device Holder Uncertzinty 3.60 N 100 i 3.60 300
15 |20 2er)| Tast s2mple positioning 232 7 b ] ] 232 7 2000
17| ves |Powsrsczling U0 E A3 0D U ]
18| vy |Drift of output powen{mezsured SAR drift) 500 E ~3 i) 1ED 2 =
19| vre |Phantom Uncartzinty 510 R A3 ] 352 y) ]
20 | L0 2g | Acpemstien. for comocmng B4R for drvamens tn pemmimmn and 140 ¥ 100 | 100 - 1490 =
21 | wz<y |Liguid Conductivity {mezs) 133 K 100 | D78 119 500
12 | weFuy |Liguid Pemittivity (mezs) 3407 T K oh | 033 0.71 500
13 | WL x| Liguid conductiviba{iemperature unosrtzin 418 - E A4 | oTE 187 T =
24 | LiFr) | Liguid permittivitn{temperature wnosrtzing 0E4 - E ~A3 | 023 011 =
Lijzar) Combined standard uncertainty (%) 1207 1174 S0
Extended uncertainty LY %) 2504 23 48
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Uncertainty of SAR equipment for measurement Body 3 GHz to 6 GHz

Uncertainty | Uncertainty | Frobe | Div. C: C Lol L% Fi

No. Error Description Value (1 =) Value (102 Dist. {1g) | (102 lg) 10g or For

(24)
1 | v#ez [Probe Calibration 6530 530 N o0 00 | 1.00 6530 530 o
1 | wrRy |Isotropy 187 187 E 3 o0 | 1.00 1.08 1.08 @
3| vz [Linsarity 0.60 0.60 E ~3 o0 | 1.00 035 0335 @
4 | PR | Probe modulation responss 140 140 E A3 oD 135 o]
§ | wory |Detsction Limits ki 1.0:0 E AT ki 058 @
5 | w=g |Boundaryefect 200 100 E 3 o0 115 ]
7 | wme; |Rezdout Elsctronics 030 030 N 100 ki 030 @
B | U |Rzzponse Tims 0.B0 080 E Wil oD 048 - o]
o | D7 [Intzgration Tims 260 160 E ~3 o0 150 ]
10| Lt | BF zmbient conditions—noize 30D 3.0 E 3 i) 173 T =
11| t#e) |BF zmbiznt conditions—r=flactions 300 3.00 R A3 oD 1.0 173 1.73 =1
11 | L%8.) | Probe positionsr mech Restrictions 08D 0Bl R 3 o e 4 @
13 | L#FR.-) | Probe positioning with respect to phanton 670 T E 3 ki 3BT T =
14 |L¥FFuns| Post-processing(for max. SAR evaluation) i) 4.0 L i) 131 1 =
15| oy |Device Holder Uncertzinty 3.60 X i) i) 3.60 300
15 |0 2| Test szmple positioning T.T6 .03 ¥ i) i) T.T6 Q.00
17| wws |Power sczling 000 R E] ] 000 ]
18| weo, |Drift of owtput powen{mezsured SAF drift) 500 E il ki 1E8 1 =
19| vy |Phantom Uncertzinty 6.60 | ~/7 | L0D EX: @
0 | LS g | Acipossctien. Sor comecmng SR Sor Acviacions tn pemmissvicy and 120 N 100 100 0E4 120 1.6 @
21 | wzy [Liguid Conductivity {(mezs) 150 K oh | O.7B T 11 T 5.00
12 | wrFw (Liguid Pemittivity (mezs) 113 1123 K oh | 033 1 051 5.00
13 | WLC ) | Liguid conductivita{t=mperaturs uncertzin 212 112 E -3 | 0T T 083 T =
24 | LiLFr) | Liguid permittivite{t=mperaturs uncertzing ] 040 E PR L] 1 005 =
Lifrar} Combined standard uncertainty (%) 1326 1227 71
Extended uncertainty I7%) 26,52 2454

EMC-003 (Rev.2)

HEAD OFFICE : 301-14 Daessangnyeong-ri, Chowol-eup, Gwangju-si, Gyeonggi-do 464-862 Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)
EMC Testing Div. : 307-51 Daessangnyeong-ri, Chowol-eup, Gwangju-si, Gyeonggi-do 464-862 Korea (TEL: 82-31-765-8289, FAX: 82-31-766-2904)



ONETECH

Page 10 of 112 Report No. E147R-066

5. ANSI/IEEE C95.1-2005 RF EXPOSURE LIMIT

In order for users to be aware of the body-worn operating requirements for meeting RF exposure compliance,

operating instructions and cautions statements are included in the user’s manual.

5.1 Uncontrolled Environment
Uncontrolled Environments are defined as locations where there is the exposure of individuals who have no
knowledge or control of their exposure. The general population/uncontrolled exposure limits are applicable to
situations in which the general public may be exposed or in which persons who are exposed as a
consequence of their employment may not be made fully aware of the potential for exposure or cannot
exercise control over their exposure. Members of the general public would come under this category when
exposure is not employment-related; for example, in the case of a wireless transmitter that exposes persons

in its vicinity.

5.2 Controlled Environment
Controlled Environments are defined as locations where there is exposure that may be incurred by persons
who are aware of the potential for exposure, (i.e. as a result of employment or occupation). In general,
occupational/controlled exposure limits are applicable to situations in which persons are exposed as a
consequence of their employment, who have been made fully aware of the potential for exposure and can
exercise control over their exposure. This exposure category is also applicable when the exposure is of a
transient nature due to incidental passage through a location where the exposure levels may be higher than
the general population/uncontrolled limits, but the exposed person is fully aware of the potential for exposure

and can exercise control over his or her exposure by leaving the area or by some other appropriate means.

Human Exposure Limits

UNCONTROLLED ENVIRONMENT CONTROLLED ENVIROMENT
General Population Profiessional Population
(ke o (inWiz) (W) o (mWie)
SPATIAL PEAK SAR'
Brain 1.60 8.00
SPATIAL AVEREAGE SAR”
Whole Bocly 0.08 0.40
SPATIAL PEAK SARS 5
Hands, Feet, Ankles, Wrists wbd 20.00

! The Spatial Peak value of the SAR averaged over any 1 gram of tissue (defined as z tissue volume in the shape of
a cude) and over the appropriate averaging time.

* The Spatial Average valve of the SAR averaged over the whole body,

* The Spaftial Peak value of the SAR averaged over any 10 grams of issue {defined az a tissue volume in the shape
of a cube] and aver the appropriate averaging time,
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6. SYSTEM AND LIQUID VERIFICATION

6.1 System Verification setup

Spacer
30 Probe positioner
Fieid prace [
_~-a | Fiat Phantom
=
= | Dipale
-
Dir.Coupler
Signal e . = { BB f— o W '
Generator ! - Cable Att1.
Att3 | |
! | PM1
Att2 Pms

PMZ

System Setup for System Evaluation

The system performance check verifies that the system operates within its specifications. System and
operator errors can be detected and corrected. It is recommended that the system performance check be
performed prior to any usage of the system in order to guarantee reproducible results. The system
performance check uses normal SAR measurements in a simplified setup with a well characterized source.
This setup was selected to give a high sensitivity to all parameters that might fail or vary over time. The
system check does not intend to replace the calibration of the components, but indicates situations where the

system uncertainty is exceeded due to drift or failure.

In the simplified setup for system evaluation, the DUT is replaced by a calibrated dipole and the power source
is replaced by a continuous wave that comes from a signal generator. The calibrated dipole must be placed
beneath the flat phantom section of the SAM twin phantom with the correct distance holder. The distance
holder should touch the phantom surface with a light pressure at the reference marking and be oriented

parallel to the long side of the phantom. The equipment setup is shown below:

1. Signal Generator
2. Amplifier

3. Directional Coupler
4. Power Meter

5. Calibrated Dipole

The output power on dipole port must be calibrated to 30 dBm (1000 mW) before dipole is connected.
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Numerical reference SAR values (W/kg) for reference dipole and flat phantom

I 2 h:| & 5 [
Frequency Phastom  shall 1§ LaR i g LAR Locs B4R Local LAR
Kz trdekonas & W wing = m:t]m = 'I.HI;I'"EI; l#;"! &M
ot g Teadpoint)
g
i 81 103 a0 L il
c 21 2855 b 21+ L s
&50 53 S5 128 T3 120
&0 20 a8 108 875 288
P 28 ] LY 128 45
£ 20 158 - 141 490
08 24 s =] e 8,80
¥ &5 20 =00 1] 5z 850
1 800 20 EL 21 [ -IL: 530
1 w0 24 ) 5 7.l 530
T 85 il k] k] TLT aa0
2 Bad 24 11 ey Tid 450
4 =X 20 ie 2432 12s T
2 555 20 5g 244 s )
4 B3 20 13 248 3 A3
3 0ag 2l Lt aa.T 1a0 130
350 24 & 254 e 12
5 ™o 21 &2 282 L By} | e
5 DD 20 e 21 5 151
5 20 20 TS 15 g f= 159
S 500 24 B3 =54 ) 1&4
5 BoO a0 hr 1=} il L7 | k|
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6.2 Liquid Validation
The dielectric parameters were checked prior to assessment using the DAK dielectric probe kit. The dielectric

parameters measured are reported in each correspondent section.

6.3 Recommended Tissue Dielectric Parameters
The head and body tissue dielectric parameters recommended by KDB865664 have been incorporated in the

following table.

Target Frequency Head Body
(MHz) g o (S/m) g o (S/m)
150 523 0.76 619 0.80
300 453 0.87 58.2 092
450 435 0.87 56.7 0.94
835 41.5 0.90 552 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1300 — 2000 40.0 1.40 53.3 1.52
2450 392 1.80 52.7 1.95
3000 38.5 2.40 52.0 273
5800 353 5.27 482 6.00

(&, = relative permittivity, ¢ = conductivity and p = 1000 kg/m’)
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6.4 Liquid Confirmation Results
6.4.1 System Verification
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Frequency | Tissue Liquid Target Measured o Limit
(MHz) Type Temp.(C) Parameter Value value Deviation (%) Date
Permitivity 39.20 38.27 -2.37% +5
2450 Head 20.62 — 07/09/2014
Conductivity 1.80 1.86 3.33% +5
Permitivity 52.70 54.30 3.04% +5
2450 Body 20.89 — 07/10/2014
Conductivity 1.95 2.02 3.59% +5
Permitivity 36.00 36.18 0.50% +5
5200 Head 21.48 — 07/14/2014
Conductivity 4.66 4.49 -3.65% +5
Permitivity 49.03 48.64 -0.80% +5
5200 Body 20.51 — 07/16/2014
Conductivity 5.35 5.30 -0.93% +5
Permitivity 35.90 36.07 0.47% +5
5300 Head 21.48 — 07/14/2014
Conductivity 4.76 4.60 -3.36% +5
Permitivity 48.90 48.40 -1.02% +5
5300 Body 20.51 — 07/16/2014
Conductivity 5.46 5.45 -0.18% +5
Permitivity 35.50 35.70 0.56% +5
5600 Head 20.84 — 07/15/2014
Conductivity 5.07 4.99 -1.58% +5
Permitivity 48.48 46.89 -3.28% +5
5600 Body 20.64 — 07/17/2014
Conductivity 5.79 5.96 2.94% +5
Permitivity 35.30 34.41 -2.52% +5
5800 Head 21.03 — 07/11/2014
Conductivity 5.27 5.15 -2.28% +5
Permitivity 35.30 35.40 0.28% +5
5800 Head 21.48 — 07/14/2014
Conductivity 5.27 5.11 -3.04% +5
Permitivity 48.20 47.40 -1.66% +5
5800 Body 21.17 — 07/18/2014
Conductivity 6.00 6.21 3.50% +5
6.5 System Verification Results
. Amb. | Liquid | Input . 1w 1w
(';/'I’qu.) T_Il_sst;e Temp | Temp | Power Dlsr;(;:e Psr(/)ze Mse:;u;ed Normalized Target Deviation Date
Pl ) | (o) | mw) 9 | sarig | sAR1g
2450 Head 210 20.7 250 923 3666 13.4 53.6 52.4 2.29% 07/09/2014
2450 Body 20.9 20.9 250 923 3666 13.3 53.2 52.1 2.11% 07/10/2014
5200 Head 211 214 250 1094 3666 19.2 76.8 76.3 0.66% 07/14/2014
5200 Body 211 20.5 250 1094 3666 18.8 75.2 74.6 0.80% 07/16/2014
5300 Head 211 214 250 1094 3666 19.7 78.8 79.8 -1.25% 07/14/2014
5300 Body 211 20.5 250 1094 3666 19.4 77.6 76.3 1.70% 07/16/2014
5600 Head 20.9 20.9 250 1094 3666 20.4 81.6 80.2 1.75% 07/15/2014
5600 Body 210 20.6 250 1094 3666 19.8 79.2 80.8 -1.98% 07/17/2014
5800 Head 213 211 250 1094 3666 19.8 79.2 77.9 1.67% 07/11/2014
5800 Head 211 215 250 1094 3666 19.9 79.6 77.9 2.18% 07/14/2014
5800 Body 20.9 21.2 250 1094 3666 19.2 76.8 75.2 2.13% 07/18/2014
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7. 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.

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.

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.
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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 C. Liquid Depth photo to replace

Maxinmim area scan spatial resolntion: Axams, AV aza

=3 GHz =3GHz
Maxinmm distance from closest measurement pomt g z
(geometric center of probe sensors) to phantom surface 5%1mm #%61n2)£0.5 mm
Maximmum probe angle from probe axis to phantom surface 300410 205+ 10
normal at the measurement location T -
<2 GHz: = 15 mm 3-4GHz =12 mm

2-3GHz =12 mm

4-6GHz = 10 mm

When the x or y dimension of the test device, in the
measurement plane orientation. is smaller than the above, the
measurement resolution mmst be < the comespondmg x or y
dimension of the test device with at least one measurement

point on the test device.

Maximum zoom scan spatial resolution” Axzoce., AVzoom

=2GHz =8 mm
2-31GHz =5mm’

3-4GHz = 5Smm’
4-6GHz: < 4 mm’

3-4GHz =4mm

uniform gnd: Azz,..(n) =5 mm 4-5GHz = 3mm
5—-6GHz <= 2mm
Maxinmm zoom scan AzZoce(1): between 17 3-4GHz =<3 mm
spm resolution, two pomts closest to =4 mm 4-5GHz: =25 mm
no) to phantom hantom surface - L
p 5-6GHz =2
surface graded i
erid
AZZoe(n=1); between e
subsequent points =15 8220(n-1)
B | 3-4GHz: =28 mm
I\.-lmmumzoomscan g =30mm 4-5GHz =25mm
volume -/

5-6GHz:>22 mm

2011 for details.

"

Note: & is the penetration depth of a plane-wave at normal incidence to the tissue mednmm; see draft standard IEEE P1528-

When zoom scan is required and the reported SAR from the area scan based 1-g SAR estimarion procedures of KDB
44749815 = 1.4 Whe, < S mm = 7 mm and = 5 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.
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8. TEST EQUIPMENT LIST
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Manufacturer Model Serial No. Description Cal. Date |Cal. Interval| Cal. Due | Used
STAUBLI RX90XL FO7/56X0A1/A/01 [DASY5 Robot N/A N/A N/A \Y%
STAUBLI CS8C Speag TX90XL FO7/56X0A1/C/01 |DASY5 Controller N/A N/A N/A \Y

SPEAG SE UMS 011 AA 1019 DASY5 Measurement Server N/A N/A N/A \Y
STAUBLI RX90BL FO01/5J92A1/A/01 [DASY 4 Robot N/A N/A N/A
STAUBLI CS7MBsp RX90BL F01/5J92A1/C/01 |DASY 4 Controller N/A N/A N/A
SPEAG SE UMS 001 BC 1164 DASY 4 Measurement Server N/A N/A N/A
STAUBLI SP1 D 211421 02 Robot Remote Control N/A N/A N/A \Y
STAUBLI Manual Control Il Operator D 221 340 01 Robot Remote Control N/A N/A N/A \
Di-Soric LB5 80 Light Beam N/A N/A N/A
Di-Soric LB2 270 Light Beam N/A N/A N/A
SPEAG Twin Phantom TP-1069 Head Phantom N/A N/A N/A
SPEAG Twin Phantom TP-1086 Head Phantom N/A N/A N/A
SPEAG Twin Phantom TP-1112 Head Phantom N/A N/A N/A
SPEAG Twin Phantom TP-1155 Head Phantom N/A N/A N/A
SPEAG ELI4 Phantom SM 000 TO1 DA |Body Phantom N/A N/A N/A Vv
SPEAG Triple Phantom QD 000 P51 CA |Body Phantom N/A N/A N/A
SPEAG Mounting Device N/A Head Positioner N/A N/A N/A
SPEAG Mounting Device SM LH1 001 AC |Laptop Holder N/A N/A N/A \
Agilent 85033E N/A Calibration Kit N/A N/A N/A \
SPEAG DAE4 444 DAE 12/02/2013 1 Year 12/01/2014
SPEAG DAE3 383 DAE 12/02/2013 1 Year 12/01/2014
SPEAG EX3DV4 3666 SAR Probe 11/27/2013 1 Year 11/26/2014 \Y%
SPEAG ES3DV3 3171 SAR Probe 11/22/2013 1 Year 11/21/2014
SPEAG D2450v2 923 Dipole Antenna 11/13/2013 1 Year 11/12/2014 \Y
SPEAG D5GHzV2 1094 Dipole Antenna 12/16/2013 1 Year 12/15/2014 \Y
SPEAG DAK-3.5 1140 Dielectric Assessment Kit 11/26/2013 1 Year 11/25/2014 \
HP 8665B 3744A01333 Signal Generator 11/11/2013 1 Year 11/10/2014 \Y
EMPOWER BBS3Q7ELU-2001 1009D/C0105  |High Power RF Amplifier 12/27/2013 1 Year 12/26/2014 \Y%
VARIAN VZC6961K11212 6673 RF Amplifier 12/09/2013 1 Year 12/08/2014 \Y%
HP 778D 12679 Dual Directional Coupler 11/04/2013 1 Year 11/03/2014
Agilent 772D 2839A01119 Dual Directional Coupler 11/04/2013 1 Year 11/03/2014 \
Agilent E4419B MY 41291366 Dual Power Meter 11/26/2013 1 Year 11/25/2014 \Y
HP 437B 3125025121 Power Meter 04/30/2014 1 Year 04/29/2015 \
HP 8481H 3318A18722 Power Meter Sensor 11/08/2013 1 Year 11/07/2014 \
HP 8481H 3318A17600 Power Meter Sensor 11/08/2013 1 Year 11/07/2014 \
HP 8481A 155A14928 Power Meter Sensor 11/05/2013 1 Year 11/04/2014 \
HP 8491A 50864 Coaxial Fixed Attenuator 10/30/2013 1 Year 10/29/2014 \
HP 8491A 18610 Coaxial Fixed Attenuator 10/30/2013 1 Year 10/29/2014
WAAINWRIGHT WLJS1500-6EF 1 Low Pass Filter 12/07/2013 1 Year 12/06/2014
WAAINWRIGHT WLJS3000-6EF 1 Low Pass Filter 12/07/2013 1 Year 12/06/2014
WAAINWRIGHT WLJS6000-7EF 1 Low Pass Filter 12/07/2013 1 Year 12/06/2014 \
Agilent E8357A US41070399 Pna Series Network Analy zer 11/05/2013 1 Year 11/04/2014 \Y
Rohde-Schwarz FSP 100017 Spectrum Analy zer 11/05/2013 1 Year 11/04/2014 \Y
LKM electronic GmbH DTM3000-spezial 3247 Digital Hand-held Thermometers | 01/20/2014 1 Year 01/19/2015 \Y
CAS TE-201 N/A Hy gro-Thermometer 01/20/2014 1Year 01/19/2015 \Y
CAS TE-201 N/A Hy gro-Thermometer 01/20/2014 1 Year 01/19/2015
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9. RF CONDUCTED POWER

Report No. E147R-066

9.1 Antenna O
<802.11b >
Fre 802.11b Conducted Power (dBm) Tolerance
Mode (MH(;.) CH Data Rate (Mbps) (@Bm)
1 2 5.5 11
2412 1 17.96 17.91 17.87 17.79
802.11b 2437 6 18.04 18.01 17.98 17.85 18.0£1.5
2462 11 17.55 17.49 17.44 17.35
< 802.11g >
802.11g Conducted Power (dBm)
Freq. Tolerance
Mode (MH2) CH Data Rate (Mbps) (dBm)
6 9 12 18 24 36 48 54
2412 1 1581 | 15.71 | 15.68 | 15.62 | 15.54 | 15.34 | 15.10 | 15.02 | 15.0+15
802.11g | 2437 6 17.17 | 17.23 | 17.10 | 16.99 | 16.89 | 16.77 | 16.61 | 16.48 | 18.0+15
2462 11 | 15.49 | 15.41 | 15.36 | 15.28 | 15.20 | 15.13 | 14.97 | 1490 | 15.0+15
<802.11n HT20 >
802.11n HT20 Conducted Power (dBm)
Freq. Tolerance
Mode (MHz) CH Data Rate (Mbps) (dBm)
6.5 13 20 26 39 52 58 65
2412 1 16.22 | 16.10 | 15.97 | 15.87 | 15.71 | 15.60 | 1548 | 1540 | 16.0+x1.5
Son.l_;én 2437 6 18.04 | 17.90 | 17.78 | 17.70 | 1753 | 17.42 | 17.31 | 17.19 | 18.0+1.5
2462 11 | 15.95 | 15.78 | 15.69 | 15.60 | 1549 | 1542 | 1531 | 1524 | 16.0+1.5
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< 802.11a >
Eleq 802.11a Conducted Power (dBm) Tolerance
Mode (MHz.) CH Data Rate (Mbps (dBm)
6 9 12 18 24 36 48 54

5180 36 | 11.42 | 11.37 | 11.34 | 11.28 | 11.22 | 11.11 | 11.01 | 10.97
5200 40 | 1254 | 12.47 | 12.43 | 12.39 | 12.33 | 12.24 | 12.15 | 12.10 120+15
5220 44 | 1251 | 12.45 | 12.42 | 12.39 | 12.34 | 12.24 | 12.13 | 12.09
5240 48 | 1247 | 12.37 | 12.34 | 12.28 | 12.24 | 12.15 | 12.04 | 11.95
5260 52 | 15.15 | 15.11 | 15.09 | 15.03 | 14.97 | 1494 | 14.84 | 1475 | 150+ 1.5
5280 56 | 1452 | 14.46 | 14.42 | 14.38 | 14.35 | 14.29 | 14.26 | 14.21
5300 60 | 14.14 | 14.11 | 14.09 | 14.05 | 13.99 | 13.97 | 13.85 | 13.72
5320 64 | 14.12 | 14.03 | 14.00 | 13.95 | 13.88 | 13.82 | 13.77 | 13.72 140+15
5500 | 100 | 14.21 | 14.18 | 14.14 | 14.10 | 14.06 | 14.01 | 13.94 | 13.88
5520 | 104 | 13.83 | 13.81 | 13.78 | 13.74 | 13.68 | 13.65 | 13.59 | 13.55
5540 | 108 | 14.09 | 14.07 | 14.04 | 13.98 | 13.92 | 13.88 | 13.84 | 13.75

802.11a 5560 | 112 | 14.88 | 14.85 | 14.81 | 14.77 | 14.70 | 14.66 | 14.64 | 14.61
5580 | 116 | 14.81 | 14.77 | 14.74 | 14.70 | 14.67 | 14.62 | 14,59 | 14.55
5600 | 120 | 15.33 | 15.30 | 15.27 | 15.22 | 15.18 | 15.12 | 15.08 | 15.04
5620 | 124 ] 15.23 | 15.16 | 15.14 | 15.09 | 15.04 | 15.01 | 14.98 | 14.95 150+ 15
5640 | 128 | 15.58 | 15.54 | 15.49 | 15.44 | 15.39 | 15.35 | 15.29 | 15.27 B
5660 | 132 ] 15.25 | 15.21 | 15.19 | 15.12 | 15.07 | 15.01 | 14.94 | 14.85
5680 | 136 | 15.14 | 15.11 | 15.08 | 15.03 | 14.96 | 14.90 | 14.81 | 14.74
5700 | 140 ] 15.49 | 15.45 | 15.42 | 15.37 ]| 15.31 | 15.26 | 15.21 | 15.19
5745 | 149 | 1454 | 1451 | 14.48 | 14.42 | 14.36 | 14.32 | 14.26 | 14.16
5765 | 153 | 14.47 | 14.42 | 1440 | 14.35 | 14.29 | 14.22 | 14.17 | 14.13
5785 | 157 | 14.14 | 14.11 | 14.07 | 14.02 | 13.95 | 13.86 | 13.73 | 13.67 | 14.0+£15
5805 | 161 | 14.04 | 14.00 | 13.97 | 13.91 | 13.84 | 13.81 | 13.68 | 13.60
5825 | 165 ] 14.41 | 14.33 | 14.30 | 14.27 | 14.24 | 14.18 | 14.10 | 14.07
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< 802.11n HT20 (5GHz) >

802.11n HT20 (5GHz) Conducted Power (dBm)

CH Data Rate (Mbps

6.5 13 20 26 39 52 58 65
5180 | 36 | 9.82 9.75 9.69 9.65 9.53 9.45 9.37 9.30 10.0+1.5
5200 | 40 | 10.43 | 10.36 | 10.30 | 10.25 | 10.15 | 10.12 | 10.10 | 10.05
5220 | 44 | 10.48 | 10.41 | 10.34 | 10.32 | 10.20 | 10.11 | 10.07 | 10.02 | 10.5+15
5240 | 48 | 9.88 9.79 9.73 9.68 9.64 9.57 9.54 9.49
5260 | 52 | 12.09 | 12.03 | 11.99 | 11.95 | 11.86 | 11.81 | 11.74 | 11.69

Tolerance
(dBm)

Freq.

Mode (MHz)

5280 56 | 11.29 | 11.21 | 11.16 | 11.13 | 11.05 | 11.01 | 10.98 | 10.94 120+15
5300 60 | 11.09 | 11.03 | 10.97 | 10.91 | 10.82 | 10.80 | 10.76 | 10.72 115+ 15
5320 64 | 10.97 | 10.89 | 10.84 ]| 10.80 | 10.70 ] 10.61 | 10.59 | 10.54
5500 | 100 | 12.19 | 12.15 | 12.10 | 12.07 | 11.96 | 11.92 | 11.80 | 11.76 125+15
5520 | 104 | 12.35 | 12.29 | 12.25 | 12.21 | 12.12 | 12.06 | 12.01 | 11.98
5540 | 108 | 12.58 | 12.51 | 12.45 | 12.42 | 12.39 | 12.37 | 12.33 | 12.29 13.0+ 15
802.11n | 5560 | 112 | 12.95 | 12.88 | 12.85 | 12.82 | 12.75 | 12.69 | 12.66 | 12.61
HT20 5580 | 116 | 13.27 | 13.21 | 13.14 | 13.10 | 13.06 | 13.03 | 12.98 | 12.94
5600 | 120 ] 13.41 | 13.35 | 13.29 | 13.24 | 13.20 | 13.17 | 13.13 | 13.07 135+ 15

5620 | 124 ] 13.29 | 13.21 | 13.16 | 13.12 | 13.08 | 13.05 | 13.00 | 12.95
5640 | 128 | 13.74 | 13.67 | 13.61 | 13.57 | 13.51 | 13.46 | 13.39 | 13.32
5660 | 132 | 12.06 | 11.99 | 11.92 | 11.86 | 11.81 | 11.76 | 11.72 | 11.68
5680 | 136 | 12.32 | 12.26 | 12.21 | 12.16 | 12.11 | 12.06 | 12.01 | 11.94 | 14.0+£15
5700 | 140 ) 12.82 | 12.77 | 12.70 | 12.66 | 12.59 | 12.51 | 12.46 | 12.42
5745 | 149 ] 11.76 | 11.70 | 11.63 | 11.58 | 11.48 | 11.44 | 11.38 | 11.33
5765 | 153 | 11.74 | 11.68 | 11.62 | 11.57 | 11.46 | 11.36 | 11.32 | 11.29
5785 | 157 | 12.24 | 12.17 | 12.11 | 12.06 | 11.96 | 11.94 [ 11.89 | 11.84 | 125%15
5805 | 161 | 12.14 | 12.07 | 12.01 | 11.95 | 11.88 | 11.83 | 11.76 | 11.73
5825 | 165 | 12.15 | 12.07 | 12.02 | 11.97 | 11.86 | 11.79 | 11.74 | 11.69
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< 802.11n HT40 (5GHz) >

802.11n HT40 (5GHz) Conducted Power (dBm)

Mode (IIZ\;eHc;) CH Data Rate (Mbps To(ldeé?)ce
13.5 27 40.5 54 81 108 1215 | 135

5190 | 38 | 9.76 9.66 9.59 9.50 9.44 9.31 9.24 9.13 100+ 15
5230 | 46 | 9.71 9.58 9.47 9.37 9.26 9.17 9.11 9.02

5270 | 54 | 1158 | 11.46 | 11.35 | 11.24 | 11.16 | 11.10 | 11.01 | 10.89 | 11.5+1.5

5310 | 62 | 10.74 ]| 10.62 | 10.52 | 10.43 | 10.31 | 10.20 | 10.13 | 10.02 | 10.5+1.5

802.11n 2510 | 102 | 855 8.42 8.32 8.23 8.12 8.04 7.92 7.84 9.0+15

HT40 5550 | 110 ] 8.81 8.70 8.61 8.49 8.33 8.22 8.13 8.08 9.5+15
5590 | 118 | 8.54 8.43 8.32 8.22 8.10 7.98 7.89 7.80
5630 | 126 | 8.68 8.56 8.45 8.35 8.22 8.15 8.03 7.96 10.0+1.5
5670 | 134 ] 9.58 9.44 9.33 9.26 9.10 9.02 8.94 8.85
5755 | 151 | 8.78 8.66 8.56 8.48 8.32 8.17 8.10 8.05

9.0£15
5795 | 159 | 8.76 8.64 8.53 8.43 8.30 8.18 8.06 7.98
9.2 Antenna 1
<802.11b >
Fre 802.11b Conducted Power (dBm) Tolerance
Mode (Mqu.) CH Data Rate (Mbps) (dBm)
1 2 5.5 11
2412 1 17.38 17.33 17.30 17.13
802.11b | 2437 6 17.91 17.85 17.78 17.71 18.0+15
2462 11 17.51 17.46 17.41 17.35
<802.11g >
Fre 802.11g Conducted Power (dBm) Tolerance
Mode (Mqu.) CH Data Rate (Mbps (dBm)
6 9 12 18 24 36 48 54

2412 1 1581 | 15.72 | 15.69 | 15.58 | 1548 | 15.35 | 15.14 | 15.05 | 15.0+x15
802.11g | 2437 1759 | 1751 | 1745 | 17.36 | 17.26 | 17.22 | 17.02 | 16.96 | 18.0+1.5
2462 11 [ 15.85 | 15.76 | 15.73 | 15.63 | 15.53 | 15.36 | 15.23 | 15.10 | 15.0+1.5

»

< 802.11n HT20 >

e 802.11n HT20 Conducted Power (dBm) Tolerance
Mode (MH2) CH Data Rate (Mbps (dBm)
6.5 13 20 26 39 52 58 65
802.11n 2412 1 | 17.00 | 16.94 | 16.81 | 16.75 | 16.72 | 16.66 | 16.60 | 16.52 [ 16.0+1.5
HT20 2437 6 18.02 | 1791 | 17.78 | 1769 | 1756 | 1745 | 17.39 | 17.30 [ 18.0+1.5
2462 11 | 16.63 | 1655 | 16.44 | 16.36 | 16.19 | 16.12 | 16.02 | 1594 | 16.0+ 1.5
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<802.11a >
e, 802.11a Conducted Power (dBm) Tolerance
Mode (MH2) CH Data Rate (Mbps (dBm)
6 9 12 18 24 36 48 54

5180 36 | 11.63 | 11.56 | 11.49 | 11.43 | 11.37 | 11.32 | 11.29 | 11.22
5200 40 | 11.77 | 11.72 | 11.69 | 11.64 | 11.58 | 11.54 | 11.46 | 11.38 120+ 15
5220 44 11183 | 11.80 | 11.76 | 11.71 J 11.66 | 11.61 | 11.59 | 11.52
5240 48 11195 | 11.89 | 11.85 | 11.80 | 11.73 | 11.68 | 11.60 | 11.51
5260 52 | 15.31 | 15.25 | 15.16 | 15.11 | 15.07 | 15.03 | 14.94 | 1485 | 15.0x1.5
5280 56 | 14.25 | 14.22 | 14.19 | 14.13 | 14.09 | 14.05 | 14.03 | 13.99
5300 60 | 14.64 | 14.60 | 14.58 | 1452 | 14.46 | 14.40 | 14.33 | 14.29
5320 64 | 13.88 | 13.83 | 13.80 | 13.75 | 13.69 | 13.62 | 13.58 | 13.51 140+15
5500 | 100 | 14.43 | 14.40 | 14.38 | 14.32 | 14.27 | 14.22 | 14.17 | 14.12
5520 | 104 | 13.97 | 13.93 | 13.90 | 13.85 | 13.80 | 13.76 | 13.71 | 13.66
5540 | 108 | 14.47 | 14.44 | 14.40 | 14.35 | 14.29 | 14.25 | 14.19 | 14.15

802.11a 5560 | 112 | 14.62 | 14.59 | 14.56 | 14.50 | 14.44 | 14.39 | 14.33 | 14.27
5580 | 116 | 15.15 | 15.12 | 15.10 | 15.04 | 14.99 | 14.93 | 14.85 | 14.81
5600 | 120 | 15.04 | 15.00 | 14.97 | 14.92 | 14.85 | 14.80 | 14.72 | 14.64
5620 | 124 ] 1495 | 14.88 | 14.84 | 14.79 | 14.73 | 14.69 | 1457 | 14.52 150+ 15
5640 | 128 | 14.84 | 14.81 | 14.78 | 14.72 | 14.66 | 14.60 | 14.52 | 14.43 -
5660 | 132 | 15.14 | 15.10 | 15.08 | 15.03 | 14.97 | 14.88 | 14.86 | 14.80
5680 | 136 | 15.07 | 15.02 | 14.99 | 14.94 | 14.86 | 14.83 | 14.76 | 14.70
5700 | 140 | 15.03 | 1499 | 14.93 | 14.87 | 14.81 | 14.77 | 14.72 | 14.65
5745 | 149 | 14.23 | 14.19 | 14.15 | 14.10 | 14.05 | 13.98 | 13.92 | 13.85
5765 | 153 | 14.19 | 14.15 | 14.13 | 14.06 | 14.01 | 13.91 | 13.86 | 13.80
5785 | 157 | 14.09 | 14.06 | 14.03 | 13.97 | 13.91 | 13.83 [ 13.76 | 13.72 | 14015
5805 | 161 ] 13.93 | 13.89 | 13.84 | 13.77 | 13.75 | 13.70 | 13.65 | 13.61
5825 | 165 ] 13.80 | 13.75 | 13.72 | 13.68 | 13.62 | 13.55 | 13.49 | 13.44
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< 802.11n HT20 (5GHz) >

802.11n HT20 (5GHz) Conducted Power (dBm)
CH Data Rate (Mbps
6.5 13 20 26 39 52 58 65
5180 36 | 9.98 9.90 9.84 9.80 9.73 9.66 9.59 9.51 10.0+1.5
5200 | 40 | 10.15 | 10.08 | 10.01 | 9.97 9.90 9.86 9.81 9.74
5220 | 44 | 10.14 | 10.08 | 10.02 | 9.99 9.93 9.90 9.82 9.76 105+1.5
5240 | 48 | 9.81 9.76 9.72 9.66 9.61 9.57 9.51 9.45
5260 52 | 11.00 | 10.94 | 10.88 | 10.83 | 10.80 | 10.77 | 10.72 | 10.67

Tolerance
(dBm)

Freq.

Mode (MHz)

5280 | 56 | 10.67 | 10.62 | 10.56 | 10.53 | 10.44 | 10.41 | 10.38 | 10.34 12015
5300 | 60 | 10.60 | 1053 | 10.47 | 10.43 | 10.38 | 1034 | 10.29 [1023 | ,, . ¢
5320 | 64 | 1052 | 10.48 | 10.45 | 10.43 | 10.39 | 10.34 | 10.31 | 10.28
5500 | 100 | 11.01 [ 10.95 | 10.89 | 10.86 | 10.77 [ 10.68 | 10.62 [ 10.55 [ ., ., ,
5520 | 104 | 10.55 | 10.49 | 10.43 | 10.39 | 10.34 | 10.29 | 10.25 | 10.20
5540 | 108 | 10.84 | 10.78 | 10.74 | 10.71 | 10.63 | 10.56 | 10.49 | 10.42
802.11n 13.0+ 1.5
5560 | 112 | 112.67 | 112.62 | 11.56 | 11.49 | 11.42 | 11.35 | 11.28 | 11.24
HT20 5580 | 116 | 12.76 | 12.70 | 12.65 | 12.62 | 1250 | 12.51 | 12.47 | 12.43
5600 | 120 | 13.35 [ 13.25 | 13.21 [13.18 | 1308 | 12.99 [ 12.95 [12.90 | . ;¢

5620 | 124 ] 13.13 | 13.05 | 12.98 | 12.94 | 12.85 | 12.77 | 12.72 | 12.69
5640 | 128 ] 13.07 | 13.00 | 12.94 | 12.90 | 12.80 | 12.71 | 12.66 | 12.62
5660 | 132 | 12.06 | 12.01 | 11.96 | 11.91 | 11.83 | 11.74 | 11.70 | 11.66
5680 | 136 | 11.90 | 11.84 | 11.75 | 11.71 | 11.61 | 1153 | 11.50 | 11.47 | 14015
5700 | 140 ) 12.34 | 12.27 | 12.19 | 12.13 | 12.05 | 11.96 | 11.91 | 11.88
5745 | 149 [ 11.64 | 11.58 | 11.53 | 11.49 | 11.40 | 11.32 | 11.25 | 11.20
5765 | 153 ] 11.61 | 11.54 | 11.48 | 11.42 | 11.30 | 11.21 | 11.18 | 11.14
5785 | 157 ( 11.62 | 11.53 | 11.49 | 11.45 | 11.35 | 11.27 [ 11.21 | 11.19 | 125+15
5805 | 161 [ 11.52 | 11.45 | 11.38 | 11.32 | 11.24 { 11.19 | 11.13 | 11.08
5825 | 165 ] 11.38 | 11.29 | 11.24 | 11.19 | 11.12 | 11.03 | 10.95 | 10.92
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< 802.11n HT40 (5GHz) >

Frea) 802.11n HT40 (5GHz) Conducted Power (dBm) Tolerance
Mode (MHz) CH Data Rate (Mbps (dBm)

13.5 27 40.5 54 81 108 1215 | 135

5190 | 38 | 10.53 | 10.47 | 10.36 | 10.30 | 10.25 | 10.19 | 10.12 | 10.08 100+ 15
5230 | 46 | 10.66 | 10.62 | 10.54 | 10.47 | 10.35 | 10.21 | 10.11 | 10.02

5270 | 54 | 11.15 | 11.04 | 10.93 | 10.84 | 10.70 | 10.56 | 10.42 | 10.39 | 11.5+1.5

5310 | 62 | 10.74 ]| 10.63 | 10.52 | 10.43 | 10.29 | 10.20 | 10.11 | 10.06 | 10.5+1.5

802.11n |.2510 | 102 | 7.27 7.24 7.16 7.09 6.93 6.81 6.75 6.68 9.0+1.5

HT40 5550 | 110 | 7.75 7.62 7.50 7.43 7.31 7.22 7.11 7.03 95+15
5590 | 118 | 7.90 7.78 7.67 7.59 7.43 7.30 7.18 7.08

5630 | 126 | 8.34 8.23 8.15 8.03 7.89 7.78 7.66 7.58 10.0+1.5
5670 | 134 | 8.62 8.49 8.41 8.33 8.18 8.02 7.95 7.91

5755 | 151 | 8.48 8.37 8.26 8.20 8.09 7.95 7.89 7.85 90+15
5795 | 159 | 8.44 8.33 8.22 8.14 8.00 7.85 7.72 7.67

Justification for reduced test configurations for WIFI channels per KDB Publication 248227
D01v01r02 and October 2012/April 2013 FCC/TCB Meeting Notes:

For 2.4 GHz, highest average RF output power channel for the lowest data rate for IEEE 802.11b
were selected for SAR evaluation. Other IEEE 802.11 modes (including 802.11g/n) were not
investigated since the average output powers over all channels and data rates were not more than
0.25 dB higher than the tested channel in the lowest data rate of IEEE 802.11b mode.

For 5 GHz, highest average RF output power channel for the lowest data rate for IEEE 802.11a were
selected for SAR evaluation. Other IEEE 802.11 modes (including 802.11n 20 MHz and 40 MHz)
were not investigated since the average output powers over all channels and data rates were not
more than 0.25 dB higher than the tested channel in the lowest data rate of IEEE 802.11a mode.
When the maximum extrapolated peak SAR of the zoom scan for the maximum output channel is
<1.6 W/kg and the reported 1g averaged SAR is <0.8 W/kg, SAR testing on other channels is not
required. Otherwise, the other default (or corresponding required) test channels were additionally
tested using the lowest data rate.

The bolded data rate and channel above were tested for SAR.
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10.SAR TEST RESULTS

< 802.11b/n_HT20 Head SAR >

. Measured | Reported
wode | 1| | antenna| Sondected | s Alewes | satna| "’ | S | sum
(W/kg) (W/Kg)
0 18.04 19.5 1.40 0.099 0.138
11b | 2437 | 6 0.340
1 17.91 19.5 1.44 0.140 0.202
11n 0 18.04 19.5 1.40 0.112 0.157
2437 | 6 0.413
HT20 1 18.02 19.5 1.41 0.182 0.256

< 802.11b/n_HT20 Body SAR >

Measured | Reported

oce| (1% | i amenna | Condicied | s oues | S0 | g sam | Sa | sum
(W/kg) (W/KQ)
0 18.04 19.5 1.40 0.084 0.118
11b | 2437 | 6 0.388
1 17.91 19.5 1.44 0.187 0.270
11n 0 18.04 19.5 1.34 0.108 0.151
2437 | 6 0.456
HT20 1 18.02 19.5 1.12 0.217 0.305
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< 802.11a Head SAR >

. Measured | Reported
wose| (| [ antema | Condicies | o et | oo g car | San | sum
(W/kg) (WIKg)

0 11.42 135 161 0.005 0.008

11a | 5180 | 36 0.031
1 11.63 135 154 0.015 0.023
0 12.47 135 1.27 0.018 0.023

1la | 5240 | 48 0.127
1 11.95 135 143 0.073 0.104
0 15.15 16.5 1.36 0.071 0.096

11a | 5260 | 52 0.290
1 15.31 15.5 1.04 0.185 0.193
0 14.12 16.5 1.73 0.045 0.077

11a | 5320 | 64 0.209
1 13.88 15.5 145 0.091 0.132
0 13.83 15.5 1.47 0.061 0.089

11a | 5520 | 104 0.129
1 13.97 15.5 1.42 0.029 0.041
0 14.81 16.5 1.48 0.005 0.008

11a | 5580 | 116 0.192
1 15.15 16.5 1.36 0.135 0.184
0 15.23 16.5 1.34 0.003 0.005

1la | 5620 | 124 0.103
1 14.95 16.5 143 0.069 0.099
0 15.14 16.5 1.37 0.003 0.005

11a | 5680 | 136 0.025
1 15.07 16.5 1.39 0.015 0.021
0 14.54 15.5 1.25 0.003 0.004

11a | 5745 | 149 0.020
1 14.23 15.5 1.34 0.012 0.016
0 14.14 15.5 1.37 0.000 0.000

11a | 5785 | 157 0.016
1 14.09 15.5 1.38 0.012 0.016
0 14.41 15.5 1.29 0.002 0.003

11a | 5825 | 165 0.020
1 13.8 15.5 1.48 0.012 0.017
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< 802.11a Body SAR >

. Measured | Reported
wode| (1| [ antema | Sondicies | o et | Seol9) g car | San | sum
(W/kg) (WIKg)

0 11.42 135 161 0.008 0.013

11a | 5180 | 36 0.038
1 11.63 135 154 0.016 0.025
0 12.47 135 1.27 0.018 0.023

1la | 5240 | 48 0.117
1 11.95 135 143 0.066 0.094
0 15.15 16.5 1.36 0.073 0.100

11a | 5260 | 52 0.288
1 15.31 15.5 1.04 0.180 0.188
0 14.12 16.5 1.73 0.079 0.136

11a | 5320 | 64 0.259
1 13.88 15.5 145 0.085 0.123
0 13.83 15.5 1.47 0.054 0.080

11a | 5520 | 104 0.114
1 13.97 15.5 1.42 0.024 0.034
0 14.81 16.5 1.48 0.008 0.012

11a | 5580 | 116 0.179
1 15.15 16.5 1.36 0.122 0.166
0 15.23 16.5 1.34 0.004 0.005

11a | 5620 | 124 0.089
1 14.95 16.5 143 0.059 0.084
0 15.14 16.5 1.37 0.037 0.051

11a | 5680 | 136 0.074
1 15.07 16.5 1.39 0.016 0.023
0 14.54 15.5 1.25 0.003 0.004

1la | 5745 | 149 0.006
1 14.23 15.5 1.34 0.002 0.002
0 14.14 15.5 1.37 0.003 0.004

11a | 5785 | 157 0.019
1 14.09 15.5 1.38 0.011 0.015
0 14.41 15.5 1.29 0.003 0.003

11a | 5825 | 165 0.022
1 13.8 15.5 1.48 0.013 0.019

EMC-003 (Rev.2)

HEAD OFFICE : 301-14 Daessangnyeong-ri, Chowol-eup, Gwangju-si, Gyeonggi-do 464-862 Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)
EMC Testing Div. : 307-51 Daessangnyeong-ri, Chowol-eup, Gwangju-si, Gyeonggi-do 464-862 Korea (TEL: 82-31-765-8289, FAX: 82-31-766-2904)



ONETECH

Page 28 of 112 Report No. E147R-066

ANNEX A. SYSTEM VERIFICATION PLOTS

< 2450 MHz Head / Date : July 09, 2014 >

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:923

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1.1

Medium parameters used: f = 2450 MHz; o = 1.86 mho/m; &r = 38.3; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3666; ConvF(7.78, 7.78, 7.78); Calibrated: 2013-11-27

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

- Electronics: DAE4 Sn444; Calibrated: 2013-11-22

- Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: 1030

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

2450MHz SPC/Area Scan (71x101x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 20.8 mW/g

2450MHz SPC/Zoom Scan (7x7x7)/Cube 0. Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 106.6 V/m; Power Drift = 0.030 dB

Peak SAR (extrapolated) = 27.7 W/kg

SAR(1 g) = 13.4 mW/g; SAR(10 g) = 6.22 mW/g

Maximum value of SAR (measured) = 20.6 mW/g

dB
]

-4.44
-8.68
-13.3

-17.8

2

K.

-22.2

0 dB = 20.6mW/g
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< 2450 MHz Body / Date : July 10, 2014 >

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:923

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1.1

Medium parameters used: f = 2450 MHz; o = 2.02 mho/m; €r = 54.3; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3666; ConvF(7.45, 7.45, 7.45); Calibrated: 2013-11-27

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

- Electronics: DAE4 Sn444; Calibrated: 2013-11-22

- Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: 1030

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

2450MHz SPC/Area Scan (71x101x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 20.3 mW/g

2450MHz SPC/Zoom Scan (7x7x7)/Cube 0. Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 101.3 V/m; Power Drift = 0.021 dB

Peak SAR (extrapolated) = 26.4 W/kg

SAR(1 g) = 13.3 mW/g; SAR(10 g) = 6.23 mW/g

Maximum value of SAR (measured) = 19.8 mWi/g

2

K.

0 dB = 19.8mW/g

EMC-003 (Rev.2)

HEAD OFFICE : 301-14 Daessangnyeong-ri, Chowol-eup, Gwangju-si, Gyeonggi-do 464-862 Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)
EMC Testing Div. : 307-51 Daessangnyeong-ri, Chowol-eup, Gwangju-si, Gyeonggi-do 464-862 Korea (TEL: 82-31-765-8289, FAX: 82-31-766-2904)



ONETECH

Page 30 of 112 Report No. E147R-066

<5200 MHz Head / Date : July 14, 2014 >

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN:1094

Communication System: CW; Frequency: 5200 MHz;Duty Cycle: 1.1

Medium parameters used: f = 5200 MHz; o = 4.49 mho/m; €r = 36.2; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3666; ConvF(5.57, 5.57, 5.57); Calibrated: 2013-11-27

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

- Electronics: DAE4 Sn444; Calibrated: 2013-11-22

- Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: 1030

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

5200MHz SPC/Area Scan (81x121x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 40.5 mW/g

5200MHz SPC/Zoom Scan (8x8x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 95.2 V/m:; Power Drift = 0.025 dB

Peak SAR (extrapolated) = 80.5 W/kg

SAR(1 g) = 19.2 mW/g; SAR(10 g) = 5.48 mW/g

Maximum value of SAR (measured) = 37.3 mWi/g

dB
0
-7.84
15.7
y
-23.5 r M
4.
e
.
-31.4 .
Z..
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0 dB = 37.3mW/g
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<5200 MHz Body / Date : July 16, 2014 >

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN:1094
Communication System: CW; Frequency: 5200 MHz;Duty Cycle: 1:1

Report No. E147R-066

Medium parameters used: f = 5200 MHz; o = 5.29 mho/m; &r = 48.6; p = 1000 kg/m3

Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3666; ConvF(4.99, 4.99, 4.99); Calibrated: 2013-11-27

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

- Electronics: DAE4 Sn444; Calibrated: 2013-11-22

- Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: 1030

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

5200MHz SPC/Area Scan (81x121x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 39.6 mW/g

5200MHz SPC/Zoom Scan (8x8x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 90 V/m; Power Drift = -0.055 dB
Peak SAR (extrapolated) = 83 W/kg

SAR(1 g) = 18.8 mW/g; SAR(10 g) = 5.28 mW/g
Maximum value of SAR (measured) = 35.7 mW/g

dB
0
-9.06
-18.41
g
.
g
g |
S .
F
s
W

.
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I
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-45.3
0dB =35.7mW/g
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<5300 MHz Head / Date : July 14, 2014 >

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN:1094

Communication System: CW; Frequency: 5300 MHz;Duty Cycle: 1:1

Medium parameters used: f = 5300 MHz; o = 4.59 mho/m; €r = 36.1; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3666; ConvF(5.41, 5.41, 5.41); Calibrated: 2013-11-27

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

- Electronics: DAE4 Sn444; Calibrated: 2013-11-22

- Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: 1030

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

5300MHz SPC/Area Scan (81x121x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 40.9 mW/g

5300MHz SPC/Zoom Scan (8x8x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 95.1 V/m:; Power Drift = -0.00611 dB

Peak SAR (extrapolated) = 84.7 W/kg

SAR(1 g) = 19.7 mW/g; SAR(10 g) = 5.66 mW/g

Maximum value of SAR (measured) = 38.7 mW/g
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<5300 MHz Body Date : July 16, 2014 >

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN:1094

Communication System: CW; Frequency: 5300 MHz;Duty Cycle: 1:1

Medium parameters used: f = 5300 MHz; o = 5.45 mho/m; &r = 48.4; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3666; ConvF(4.68, 4.68, 4.68); Calibrated: 2013-11-27

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

- Electronics: DAE4 Sn444; Calibrated: 2013-11-22

- Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: 1030

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

5300MHz SPC/Area Scan (81x121x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 40.9 mW/g

5300MHz SPC/Zoom Scan (8x8x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 88.7 V/m; Power Drift = -0.053 dB

Peak SAR (extrapolated) = 84.5 W/kg

SAR(1 g) = 19.4 mWI/g; SAR(10 g) = 5.5 mW/g

Maximum value of SAR (measured) = 38.4 mW/g
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<5600 MHz Head / Date : July 15, 2014 >

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN:1094
Communication System: CW; Frequency: 5600 MHz;Duty Cycle: 1.1

Medium parameters used: f = 5600 MHz; o0 =5 mho/m; &r = 35.7; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3666; ConvF(4.91, 4.91, 4.91); Calibrated: 2013-11-27

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

- Electronics: DAE4 Sn444; Calibrated: 2013-11-22

- Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: 1030

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

5600MHz SPC/Area Scan (81x121x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 44 mW/g

5600MHz SPC/Zoom Scan (8x8x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 96.1 V/m; Power Drift = -0.153 dB

Peak SAR (extrapolated) = 91.5 W/kg

SAR(1 g) = 20.4 mW/g; SAR(10 g) =5.78 mW/g

Maximum value of SAR (measured) =41.6 mWi/g
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<5600 MHz Body / Date : July 17, 2014 >

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN:1094

Communication System: CW; Frequency: 5600 MHz;Duty Cycle: 1.1

Medium parameters used: f = 5600 MHz; o = 5.96 mho/m; €r = 46.9; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3666; ConvF(4.2, 4.2, 4.2); Calibrated: 2013-11-27

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

- Electronics: DAE4 Sn444; Calibrated: 2013-11-22

- Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: 1030

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

5600MHz SPC/Area Scan (81x121x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 41 mW/g

5600MHz SPC/Zoom Scan (8x8x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 87.7 V/Im; Power Drift = 0.00371 dB

Peak SAR (extrapolated) = 91.2 W/kg

SAR(1 g) = 19.8 mW/g; SAR(10 g) = 5.53 mW/g

Maximum value of SAR (measured) = 38.8 mW/g
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<5800 MHz Head / Date : July 11, 2014 >

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN:1094
Communication System: CW; Frequency: 5800 MHz;Duty Cycle: 1:1

Report No. E147R-066

Medium parameters used: f = 5800 MHz; o = 5.15 mho/m; €r = 34.4; p = 1000 kg/m3

Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3666; ConvF(4.97, 4.97, 4.97); Calibrated: 2013-11-27

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

- Electronics: DAE4 Sn444; Calibrated: 2013-11-22

- Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: 1030

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

5800MHz SPC/Area Scan (81x121x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 42.7 mW/g

5800MHz SPC/Zoom Scan (8x8x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 93 V/m; Power Drift =-0.248 dB
Peak SAR (extrapolated) = 86.9 W/kg

SAR(1 g) = 19.8 mW/g; SAR(10 g) = 5.66 mW/g
Maximum value of SAR (measured) = 39.1 mW/g
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<5800 MHz Head / Date : July 14, 2014 >

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN:1094

Communication System: CW; Frequency: 5800 MHz;Duty Cycle: 1:1

Medium parameters used: f = 5800 MHz; o = 5.11 mho/m; &r = 35.4; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3666; ConvF(4.97, 4.97, 4.97); Calibrated: 2013-11-27

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

- Electronics: DAE4 Sn444; Calibrated: 2013-11-22

- Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: 1030

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

5800MHz SPC/Area Scan (81x121x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 42.2 mW/g

5800MHz SPC/Zoom Scan (8x8x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 96 V/m; Power Drift =0.107 dB

Peak SAR (extrapolated) = 91.9 W/kg

SAR(1 g) = 19.9 mW/g; SAR(10 g) = 5.66 mW/g

Maximum value of SAR (measured) = 40.8 mW/g
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0 dB = 40.8mW/g
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<5800 MHz Body / July 18, 2014 >

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN:1094

Communication System: CW; Frequency: 5800 MHz;Duty Cycle: 1:1

Medium parameters used: f = 5800 MHz; o = 6.21 mho/m; &r = 47.4; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3666; ConvF(4.68, 4.68, 4.68); Calibrated: 2013-11-27

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

- Electronics: DAE4 Sn444; Calibrated: 2013-11-22

- Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: 1030

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

5800MHz SPC/Area Scan (81x121x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 40.6 mW/g

5800MHz SPC/Zoom Scan (8x8x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 85.4 V/m; Power Drift = 0.106 dB

Peak SAR (extrapolated) = 89.9 W/kg

SAR(1 g) = 19.2 mW/g; SAR(10 g) =5.41 mW/g

Maximum value of SAR (measured) = 39.2 mW/g

Pt

|
o2
=
.
s
G
o

FeRa

&
S
i
S
Pty

e

2

K.

0 dB = 39.2mW/g

EMC-003 (Rev.2)

HEAD OFFICE : 301-14 Daessangnyeong-ri, Chowol-eup, Gwangju-si, Gyeonggi-do 464-862 Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)
EMC Testing Div. : 307-51 Daessangnyeong-ri, Chowol-eup, Gwangju-si, Gyeonggi-do 464-862 Korea (TEL: 82-31-765-8289, FAX: 82-31-766-2904)



ONETECH

Page 39 of 112 Report No. E147R-066

ANNEX B. SAR TEST PLOTS

< 802.11b CH6 1Mbps Head / Date : July 09, 2014 >
DUT: S3025-W; Type: Sample; Serial: Not Specified

Communication System: 802.11 b/g/n; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; o = 1.85 mho/m; &r = 38.3; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3666; ConvF(7.78, 7.78, 7.78); Calibrated: 2013-11-27

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

- Electronics: DAE4 Sn444; Calibrated: 2013-11-22

- Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: 1030

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

802.11b_ch6_2437MHz_1Mbps_Head_Ant 1/Area Scan (51x101x1): Measurement grid:
dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.221 mW/g

802.11b_ch6_2437MHz_1Mbps_Head_Ant 1/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 7.35 V/m; Power Drift =-0.794 dB

Peak SAR (extrapolated) = 0.433 W/kg

SAR(1 g) = 0.140 mW/g; SAR(10 g) = 0.049 mW/g

Maximum value of SAR (measured) = 0.230 mW(/g

0 dB =0.230mW/g
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<802.11n_HT20 CH6 MCSO0 Head / Date : July 09, 2014 >
DUT: S3025-W; Type: Sample; Serial: Not Specified

Communication System: 802.11 b/g/n; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used : f = 2437 MHz; o = 1.85 mho/m; €r = 38.3; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3666; ConvF(7.78, 7.78, 7.78); Calibrated: 2013-11-27

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

- Electronics: DAE4 Sn444; Calibrated: 2013-11-22

- Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: 1030

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

802.11n20_ch6_2437MHz_MCS0_Head_Ant 1/Area Scan (51x101x1): Measurement grid:
dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.285 mW/g

802.11n20_ch6_2437MHz_ MCS0_Head_Ant 1/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 8.28 V/m; Power Drift =-0.725 dB

Peak SAR (extrapolated) = 0.558 W/kg

SAR(1 g) = 0.182 mW/g; SAR(10 g) = 0.064 mW/g

Maximum value of SAR (measured) = 0.296 mW(/g
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< 802.11a CH48 6Mbps Head / Date : July 14, 2014 >
DUT: S3025-W; Type: Sample; Serial: Not Specified

Communication System: 802.11a; Frequency: 5240 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5240 MHz; o = 4.53 mho/m; €r = 36.1; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3666; ConvF(5.57, 5.57, 5.57); Calibrated: 2013-11-27

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

- Electronics: DAE4 Sn444; Calibrated: 2013-11-22

- Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: 1030

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

802.11a ch48_5240MHz_6Mbps_Head_Ant 1/Area Scan (61x121x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.178 mW/g

802.11a ch48 5240MHz_6Mbps_Head_Ant 1/Zoom Scan (9x9x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 6.29 V/m; Power Drift =-0.146 dB

Peak SAR (extrapolated) = 0.407 W/kg

SAR(1 g) =0.073 mW/g; SAR(10 g) = 0.017 mWI/g

Maximum value of SAR (measured) = 0.200 mW(/g
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< 802.11a CH52 6Mbps Head / Date : July 14, 2014 >
DUT: S3025-W; Type: Sample; Serial: Not Specified

Communication System: 802.11a; Frequency: 5260 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5260 MHz; o = 4.55 mho/m; €r = 36.1; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3666; ConvF(5.41, 5.41, 5.41); Calibrated: 2013-11-27

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

- Electronics: DAE4 Sn444; Calibrated: 2013-11-22

- Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: 1030

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

802.11a _ch52_5260MHz_6Mbps_Head_Ant 1/Area Scan (61x121x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.436 mW/g

802.11a _ch52_5260MHz_6Mbps_Head_Ant 1/Zoom Scan (9x9x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 9.92 V/m; Power Drift =-0.379 dB

Peak SAR (extrapolated) = 0.836 W/kg

SAR(1 g) = 0.185 mW/g; SAR(10 g) = 0.049 mW/g

Maximum value of SAR (measured) = 0.438 mW(/g
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< 802.11a CH116 6Mbps Head / Date : July 15, 2014 >
DUT: S3025-W; Type: Sample; Serial: Not Specified

Communication System: 802.11a; Frequency: 5580 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5580 MHz; o = 4.97 mho/m; €r = 35.7; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3666; ConvF(4.91, 4.91, 4.91); Calibrated: 2013-11-27

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

- Electronics: DAE4 Sn444; Calibrated: 2013-11-22

- Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: 1030

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

802.11a ch116 _5580MHz_6Mbps_Head_ Ant 1/Area Scan (61x121x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.275 mW/g

802.11a chl116_5580MHz_6Mbps_Head_ Ant 1/Zoom Scan (9x9x12)/Cube 0: Measurement
grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 7.79 V/Im; Power Drift =-0.053 dB

Peak SAR (extrapolated) = 0.595 W/kg

SAR(1 g) = 0.135 mW/g; SAR(10 g) = 0.043 mW/g

Maximum value of SAR (measured) = 0.267 mW/g
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< 802.11a CH165 6Mbps Head / Date : June 14, 2014 >
DUT: S3025-W; Type: Sample; Serial: Not Specified

Communication System: 802.11a; Frequency: 5825 MHz;Duty Cycle: 1:1
Medium parameters used : f = 5825 MHz; o = 5.14 mho/m; €r = 35.4; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3666; ConvF(4.97, 4.97, 4.97); Calibrated: 2013-11-27

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

- Electronics: DAE4 Sn444; Calibrated: 2013-11-22

- Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: 1030

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

802.11a_chl165 5825MHz_6Mbps_Head_ Ant 1/Area Scan (61x121x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.032 mW/g

802.11a chl165 5825MHz_6Mbps_Head_ Ant 1/Zoom Scan (9x9x12)/Cube 0: Measurement
grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 2.19 V/m; Power Drift = 1.06 dB

Peak SAR (extrapolated) = 0.141 W/kg

SAR(1 g) = 0.012 mW/g; SAR(10 g) = 0.00209 mW/g

Maximum value of SAR (measured) = 0.028 mW/g

3 4

K.

0dB =0.028mW/g

EMC-003 (Rev.2)

HEAD OFFICE : 301-14 Daessangnyeong-ri, Chowol-eup, Gwangju-si, Gyeonggi-do 464-862 Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)
EMC Testing Div. : 307-51 Daessangnyeong-ri, Chowol-eup, Gwangju-si, Gyeonggi-do 464-862 Korea (TEL: 82-31-765-8289, FAX: 82-31-766-2904)



ONETECH

Page 45 of 112 Report No. E147R-066

< 802.11b CH6 1Mbps Body / Date : July 10, 2014 >
DUT: S3025-W; Type: Sample; Serial: Not Specified

Communication System: 802.11 b/g/n; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used : f = 2437 MHz; o = 2 mho/m; &r = 54.3; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3666; ConvF(7.45, 7.45, 7.45); Calibrated: 2013-11-27

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

- Electronics: DAE4 Sn444; Calibrated: 2013-11-22

- Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: 1030

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

802.11b_ch6_2437MHz_1Mbps_Body_Ant 1/Area Scan (51x101x1): Measurement grid:
dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.238 mW/g

802.11b_ch6_2437MHz_1Mbps_Body_Ant 1/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 10.5 V/m; Power Drift =-0.353 dB

Peak SAR (extrapolated) = 0.573 W/kg

SAR(1 g) = 0.187 mW/g; SAR(10 g) = 0.064 mW/g

Maximum value of SAR (measured) = 0.314 mW/g

dB -
u &

-b.16

-12.3

-18.5

-24.6

-30.8

0dB =0.314mW/g
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<802.11n_HT20 CH6 MCSO0 Body / Date : July 10, 2014 >
DUT: S3025-W; Type: Sample; Serial: Not Specified

Communication System: 802.11 b/g/n; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used : f = 2437 MHz; o = 2 mho/m; &r = 54.3; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3666; ConvF(7.45, 7.45, 7.45); Calibrated: 2013-11-27

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

- Electronics: DAE4 Sn444; Calibrated: 2013-11-22

- Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: 1030

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

802.11n20_ch6_2437MHz_ MCS0_Body_Ant 1/Area Scan (51x101x1): Measurement grid:
dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.283 mW/g

802.11n20_ch6_2437MHz_ MCS0_Body_Ant 1/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 11.4 V/m; Power Drift =-0.471 dB

Peak SAR (extrapolated) = 0.666 W/kg

SAR(1 g) =0.217 mW/g; SAR(10 g) = 0.075 mWI/g

Maximum value of SAR (measured) = 0.363 mW(/g

0dB =0.363mW/g
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< 802.11a CH48 6Mbps Body / Date : July 16, 2014 >
DUT: S3025-W; Type: Sample; Serial: Not Specified

Communication System: 802.11a; Frequency: 5240 MHz;Duty Cycle: 1:1
Medium parameters used : f = 5240 MHz; o = 5.33 mho/m; €r = 48.5; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3666; ConvF(4.99, 4.99, 4.99); Calibrated: 2013-11-27

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

- Electronics: DAE4 Sn444; Calibrated: 2013-11-22

- Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: 1030

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

802.11a ch48 _5240MHz_6Mbps_Body_Ant 1/Area Scan (61x121x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.184 mW/g

802.11a _ch48 _5240MHz_6Mbps_Body_Ant 1/Zoom Scan (9x9x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 5.92 V/m; Power Drift =-0.237 dB

Peak SAR (extrapolated) = 0.294 W/kg

SAR(1 g) = 0.066 mW/g; SAR(10 g) = 0.017 mWI/g

Maximum value of SAR (measured) = 0.177 mW/g

3 4

K.

0dB =0.177mW/g
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< 802.11a CH52 6Mbps Body / Date : July 16, 2014 >
DUT: S3025-W; Type: Sample; Serial: Not Specified

Communication System: 802.11a; Frequency: 5260 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5260 MHz; o = 5.35 mho/m; €r = 48.4; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3666; ConvF(4.68, 4.68, 4.68); Calibrated: 2013-11-27

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

- Electronics: DAE4 Sn444; Calibrated: 2013-11-22

- Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: 1030

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

802.11a _ch52_5260MHz_6Mbps_Body_Ant 1/Area Scan (61x121x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.437 mW/g

802.11a _ch52_5260MHz_6Mbps_Body_Ant 1/Zoom Scan (9x9x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 9.48 V/m; Power Drift =-0.105 dB

Peak SAR (extrapolated) = 1.03 W/kg

SAR(1 g) = 0.180 mW/g; SAR(10 g) = 0.047 mWI/g

Maximum value of SAR (measured) = 0.453 mW/g

z

K.

0dB = 0.453mW/g
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< 802.11a CH116 6Mbps Body / July 17, 2014 >
DUT: S3025-W; Type: Sample; Serial: Not Specified

Communication System: 802.11a; Frequency: 5580 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5580 MHz; o = 5.93 mho/m; €r = 46.9; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3666; ConvF(4.2, 4.2, 4.2); Calibrated: 2013-11-27

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

- Electronics: DAE4 Sn444; Calibrated: 2013-11-22

- Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: 1030

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

802.11a ch116_5580MHz_6Mbps_Body_Ant 1/Area Scan (61x121x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.248 mW/g

802.11a ch116_5580MHz_6Mbps_Body_Ant 1/Zoom Scan (9x9x12)/Cube 0: Measurement
grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 6.87 V/m; Power Drift =0.113 dB

Peak SAR (extrapolated) = 0.759 W/kg

SAR(1 g) = 0.122 mW/g; SAR(10 g) = 0.039 mW/g

Maximum value of SAR (measured) = 0.241 mW(/g

dB Sa

z

K.

0dB =0.241mW/g
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< 802.11a CH165 6Mbps Body / Date : July 18, 2014 >
DUT: S3025-W; Type: Sample; Serial: Not Specified

Communication System: 802.11a; Frequency: 5825 MHz;Duty Cycle: 1:1
Medium parameters used : f = 5825 MHz; o = 6.24 mho/m; €r = 47.3; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

- Probe: EX3DV4 - SN3666; ConvF(4.68, 4.68, 4.68); Calibrated: 2013-11-27

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

- Electronics: DAE4 Sn444; Calibrated: 2013-11-22

- Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: 1030

- Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

802.11a chl165 5825MHz_6Mbps_Body_Ant 1/Area Scan (61x121x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.030 mW/g

802.11a _chl165 5825MHz_6Mbps_Body_Ant 1/Zoom Scan (9x9x12)/Cube 0: Measurement
grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 2.58 V/m; Power Drift = 0.607 dB

Peak SAR (extrapolated) = 0.162 W/kg

SAR(1 g) = 0.013 mW/g; SAR(10 g) = 0.00245 mW/g

Maximum value of SAR (measured) = 0.033 mW(/g

3 4

K.

0dB =0.033mW/g
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ANNEX C. PHOTOGRAPHS

< System Verification >

Front view of Ant O (front of DUT)
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Side view of Ant O (front of DUT)

Front view of Ant 1 (front of DUT)
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< Liquid Depth >

2.4GHz
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5GHz
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< DUT Photograph >

g 6g bE BE 2 Uk UEBE
g &

Svez lcelosy e

L!sb| X

&§ Lo

Front

S X

—— ey o ke v s

™

Back

EMC-003 (Rev.2)

: 301-14 Daessangnyeong-ri, Chowol-eup, Gwangju-si, Gyeonggi-do 464-862 Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)

HEAD OFFICE
: 307-51 Daessangnyeong-ri, Chowol-eup, Gwangju-si, Gyeonggi-do 464-862 Korea (TEL: 82-31-765-8289, FAX: 82-31-766-2904)

EMC Testing Div.



ONETECH
N

Page 56 of 112 Report No. E147R-066

ANNEX D. ANTENNA INFORMATION

< Antenna location >

219.3

51.1
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< Antenna Data Sheet >

Ve

Attn. : SAMSUNG

SPECIFICATION

Product Name : C1 X-ray Detector Antenna
Product P/N :MI42-01001A [ MI42-01002A

Approval Model : SDR-G4335W

Accepted for this product

{ Approval No. : )
Division Circuital Mech. Approved
Approval Name
by
SAMSUNG Signature
Division Submitted Checked Approved
Approval ——
By

IVIEW co.,Ltd.

Address @ A-#808, DaeSung D-POLIS, Knowledge Industry Center, 543-1
Gasan-dong, Geumcheon-gu, Seoul City, Korea

Tel. 1 +82-70-4101-1056
FAX 1 +82-303-3130-1056
C.P 1 +82-10-2629-1056

E-mail : myogeun@i-view.co.kr
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1. OUTLINE
This Approval sheet is regulation for WIFI ANTENNA

2. STANDARD
Refer to the outdrawing of WIFI Antenna including material specification on page 6-7.

3. ELECTRICAL SPEC.
3.1 Frequency Range

Sarvice WIFI

Frecguency 2.45GHz 5.4GHz

Frequency(MHz) 2400 ~ 2500 5200 ~ 5800

3.2 Directivity
OMNI-DIRECTIONAL

3.3 V.5.W.R.

Impedance Matching optimization is performed under the below mentioned
environment.

3.3.1 Free-space Environment

Service WIFI
Mod Frequency(MHz)
2450 5400
(WIFL V.S WL ) <30 <3.0
V.5 W.R.
) < 3.0 < 3.0
(WIFI_SAMSUNG-003

(Free Space means the handset is held in a non-condudtive device and away from
any conductive objects)

3.3.2 V.5.W.R. Measurement Method
- By using Mebwork Analyzer, Needs to clibrate with testing cable.
- Network Analyzer calibration range is from 2000[MHz] fo 3000[MHz].
- Sat the probe length within 500mm after pasitioned with tarost device.
- Measure the target device after put on roughly 20cm polystyrene from battom surface,
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3.4 Gain
3.4.1 WIFI-SAMSUNG-002(MI42-01002A) Antenna
Peak & 3D Avg. Gain (Efficiency)  (unit:de:)
WIFI
Mod Frequency({MHz)
2400 FH0
Peak Gain -3.0 -3.0
Avg. Gain
¥ -8.0 -8.0
(Efficiency)
3.4.2 WIFI-SAMSUNG-003(MI42-01001A) Antenna
Peak & 3D Avg. Gain (Efficiency)  (Unit:dEi)
WIFIL
Mod Frequency({MHz)
2400 5400
Peak Gain -7.0 -9.0
Avg. Gain
i -11.0 -15.0
(Efficiency)

3.4.3 Measurement Method

Measure the radiation pattem from the different frequency (Rommin, Rxmax) each other of

twio service band.

On the anechoic chamber, measure the source antenna polarization after put on the target

device like as Fig 3.5.1 (a),

Fig 3.5.1(b) is measured the average value for maximum oain and average gain for average
value of each different frequency after check the recsiving level of target device by each

rotate angle with vertical polarization & horizontal polarization.

o r3 -
{
E L Fmflmchyily
s I CILIT PasHicrssr
Dual Polarized '
Bsasarament Antenna
T s - axis
| - Fom Deuction
'] ipal @ I Py T —
H
@-pol z I
i =
i - axis
Fra [nweisn H |
ul Fousintms |
1|
Shisided Anschaoic Ghambsr f_ = = _.l
L

Fig.3.5.1 Gain Measurement system.
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3.6 Handling Power
P = 2W under

Etc. Ttems
1} Follow by mutuzl consent when if add the new item besides this approval shest.
2) Motice : This WIFI Antenna may become damage for organic solvent, acidified
aqueous solution, alkali agueous solution, so please handle it carsfully
3) For TBD{To Be Determined) ftems, it will be fixed after decided packing spedification.
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4, DRAWING
4-1. Antenna Drawing
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VIEW

5. ELECTRICAL PERFORMANCE
5.1 3D Gain Pattern
5.1.1 WIFI-SAMSUNG-002 Antenna

AT
% asoGHT 5_A00GHE .
£ k ¥
'\! _.
- 4 %
oS | Hig=siy Elipeiti |Engesa
o freg (%] [Swolang |Peakgasi) |sssa) |pseal ] Fask b | Sles | BATdes] | A deni] [Fa ki) (el
1 T Fri- 4 1538 -SST|-1Inm| |am <1410 082 23500 121 27 1S5 EX 2421 M |-~ -15 38 SRS 110 Dy S
NS ESE e 27| | mm] -6 F L ars] wum| mem] e 2a|am|  nw
D ALE0 EEIEL R R 055 ass00| osm|  aazs]  gome| | seero]  1meo B
4 eem| s e e |-wsn| eson]  oaszs|  aoze| wmoool  man] i R e R g o] Ao
¥ waen]  an ) B EET ] BN 525 1a500]  1ara| s az|amm| tas0]  Ex 45| e Ao
] Y] ETYT) BT a2 | o]  am) A4 moa| msr| e e BT S BLE|im|  mEs
T 50N By 1023 406 0000|150 00 -3 A B3| 13500 Jam <1175 -EE1| -13.00 =5a na =102 -5 | <120 DO n»w
1 SRS -y “1E44 1104 |-13500) 4500 -13.80 -1218| 3500 11813 -18.78| 24| -1310 58 g -1628) =132 -00.00 o
o s e aere|  azee| | s omer| oum|esmo| s neal cwwomm| mw] cmes|  oues[amm|  ws
|  eew] o] o] esefowoo ] aemd]  asad] nom| v o] aase| asm|  wmes] mwe]  oviss] | s
5.1.2 WIFI-SAMSUNG-003 Antenna
anl IF!
0 AS0GHS l:' & AR HE
na "
4 e £
B ol ) B
1 e
" -~ -
= Pt S [museaei [Esiu=ti [Ezigemsey
mo |rmg. [empa |Avpgasg |Pessiong |sec |idest | Sealeni [Peakgo Mgchasd | Ao it | Peakgeni] |ofssal Aag. [ckti]| Pk [t | #{cdg] | BT sen]
1 A 134 14 -10531| -2000| =00 A4 -11.TE| 130 00| TRl 1412 11321 | -2500 00 48 -10.74] -2000| 5 0a
AR L T M| mm| mml 8] vom|  tee] o am| sm| smm] -nm Am| goon| smm
3 mme] s qan a3a8] 7eeo| moo|  arer|  creee| ow]  wies| cem| s mw| mas]  arw 4223] aRan| 00
o g ams|  qam A 0| wm| e D EEE D 2| ww| wmen] 214 A1) te00] emm
§ e 5m R R ET R EEEEE a4 | smed] g 771 e wmm
NI T E T I T RS EE T D 77| mw| wmon] o A as00] wnm
T 5500 10 BER] <141| -2500| 8OO0 =1 08 =1290| 12000 mner ST ] =127 (181 1] TR0 44 A5 -2%40 o
L} L= 1] oar Erefh] -15D4| 2200|4500 a2 -1548| 1E5 .00 D4 -arm =H AT |1 4000 =2 -21.00 -{854] 250D 2 00
o ] om|  zam| asw| wmoof mo] me|  aosr|wom| men] uw 19| .xmm| wao] ;s s veon] smm
A eme] ams| ] aaas| weoo| woe]  cessl  aesn] mmw| s oos g | oo sl asw|  aa18] 7eon] e
B/8

EMC-003 (Rev.2)
HEAD OFFICE : 301-14 Daessangnyeong-ri, Chowol-eup, Gwangju-si, Gyeonggi-do 464-862 Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)
EMC Testing Div. : 307-51 Daessangnyeong-ri, Chowol-eup, Gwangju-si, Gyeonggi-do 464-862 Korea (TEL: 82-31-765-8289, FAX: 82-31-766-2904)




ONETECH

N’

Page 65 of 112

Report No. E147R-066

ANNEX E. PROBE AND DIPOLE CALIBRATION CERTIFICATES

< E-Field Probe : EX3DV4 — SN 3666 >

Calibration Laboratory of S,

Schmid & Partner P—

Engineering AG M et

Enughaussirasse 43; 8004 Zurich, Switceriand %-rﬁﬁs
BT

hocradied by the Swiss Accreditation Service |SAS)
Thi Swiss Accraditation Service is one of the signatories (o the EA
Mulidateral Agresment far the recognition of cafibrotion certificates

Client One-Tech (Dymstac)

[ Schweirerischor Kalibrierdianst

C EBarvice sulsse d'dalonnage

s Sorvizie svizzero di taratura
Swiss Calibration Servico

Accreditation No.: SCS 108

Certifcate No: EX3-3666_Nov13

CALIBRATION CERTIFICATE

Oibjeat EX30V4 - SN:3666

Calibrabion procedurs(s)

Calibration date: MNovernber 27, 2013

| Calibrafion Equipment used (MATE citical far calibralion)

QA CAL-01.v8, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6
Calibration procedure for dosimetric E-field probes

This calibration cerlificale documents ihe traceability bo nafional standards, which reafize (he physacal units of measuwamants. {51)
The measuwremants and the uncarsenties with confidence prabakility ane given on the iollieing pages and are par of thae canfcala.

Al calibrations have bean conducted i the clesed Rbaralory Taslily. environment temperature (22 = 3)°C and humidity < T0%

Primary Standards L] Cal Data (Cartificats Mo.) Scheduled Cakbralion
Pewar meter E44108 GE41 203074 04-Agr-13 (Mo, 217-01733) Apr-14
Powar sensor E44124 1Y 21480087 0d-Apr-13 (Mo, 247-01733) Apr14
Refarans 2 dB Afteruaice SN: S5054 (2] {4-Apr-13 [Mo, 217-01737) Apr-14
Reference 20 0B Atlenuator | SN: SB27T (20x) Od-Apr-13 [No, 217-01735) Agr-14
Refarence 30 0B Misnuator | Shi: 5512 (30b) QA1 3 (Mo, 217-01728) Agr-14
Refarence Probe ESI0V2 SN: 3013 28-Dec-12 (Ho, ES3-3043_Deci2) Dec-13
DAEd SN: 650 4-5ep-13 (Mo, DAEL-660_Sep1d) Sep-14
Secondary Standarcs I | chesk st in nousey Scheduled Check
RF qeneralor HP BE4AC UIS3R42LI00 00 d4-Aug-98 (in housa chack Apr-13} In house check: Apr-13
m Analyzer HE BISIE LISATHB05A5 18-0ci-01 {in house check Oot-13) In house chack: Ocl-14
i MHame Functian Signalura
Calibrated by! barae Ei-Manaiq Laboratery Techaisian O
Neger E(- -:uu-dr
Approead by Katja Pokavic

T—- G2

Issued: Movember 33, 2013

This cafibealion cenificata shall not be reproduced axcedl in il withou writlen aparoval of the leooEiory

Cerfificate Mot EX3-3606_Nov13
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Calibration Laboratory of N Seh her Kalibrierdi
Schmid & Partner i Mﬁi Service suisse d'étalonnage
Engineering AG 3 X Servizin svizzero di taratura
Zoughausstrages 43, 3004 Zurich, Switzerand a‘;#ﬁ\.,f Swiss Calibratlon Service
fLlIT T
Acesedtad by he Swiss Accreditalion Sarvics (SAS) Accreditation Ne.; SCS 108

The Bwiss Accreditation Sarvice is ona of the signatories to the EA
Multilataral Agreamant for the recognition of cafibration cerificates

Glossary:

TSL tEsua simulating lquid

MWORMzx,y,z sensitivity in free space

ConvF sensifivity m TSL / NORMx, v,z

DCP diode comprassion point

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

A BCD modulation dependent linsanzation parameters

Polarization « ip rotation around probe axis

Folarization 3 rotation around an axis that is in the plane normal to probe axis (at measurement center},
i.e., 8 =0 is normal fo probe axis

Connector Angle information used in DASY system to align probe sensor X to the robol coordinate system

Calibration is Performed According to the Following Standards:

a)

B

IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Feak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wirelass Communications Devices: Maasurement
Technigues®, June 2013

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 200 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

NORMx. .z Assessed for E-field polarization 4 = 0 (f = 900 MHz in TEM-cell; f > 1800 MHz: R22 wavaguida).
MORMx,y,z are only intermediate values, i.e., the uncertainties of MORMyx,y,z doas not affact the EZ field
uncertainty inside TSL (see below ConvlF).

NORM(Fx Y. 2 = NORMx, Y, 7 * frequency_response (see Frequency Respanse Chart). This inearization is
implemented in DASY4 software varsions later than 4.2. Tha uncertainty of the frequency response is included
in the stated uncertainty of ComeF,

DGRy, v,z DOP are numarical linearization parameters assessad based on the data of power sweep with CW
signal (no uncertainty raguired). DCP does not depend on frequency nar media

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

Ax vz Bey. Cx.y.z Dxwz VRxy.z A, 8, C, D are numerical linearzation parameters assessed based an
the data of power swaep for specific modulation signal. The parameters do not depend on frequency nor
media, V& is the maximum calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assassed in flat phantom using E-field (or Temperature Transfer
Standard for [ < BO0 MHz) and inside waveguide using analytical fisld distributions based on power
measurements for f = 800 MHz, The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which lyplcal uncertainty values are givean. Thase parameters are
wsed in DASY4 software to improve probe accuracy close to the boundary. The sensiiivity in TSL corresponds
o NORM:x, .z * ConuE wherehy the uncerainly comespends to that given for ConvFE. A frequency dapendent
ConvF Is used in DASY varsion 4.4 and higher which allows extending the validity fram £ 50 MHz 1o £ 100
MHz

Sphercal isoiropy (30 deviation from isolropy): in a fisld of low gradiants realized using a flat phantom
exposed by a patch antenna.

Sensor Offset, The sensor offsat corresponds to the offset of virual measurement cantar from the probe tip
(on probe axis), Mo tolarance required.

Connector Angie: The angle is assessed using the information gainad by determining the NORAMx (no
uncerainty required).

Carificate Mo: EX3-3066_Nov13 Page 2 of 11
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EX3004 - SM366E Nowvamber 27, 2013

Probe EX3DV4

SN:3666

Manufactured: October 20, 2008
Calibrated: MNovember 27, 2013

Calibrated for DASY/EASY Systems

{Mete: non-compatible with DASY 2 systeml)

Cerlificals Mo: EX3-3686_Nov13 Page 3 af 11
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EX3DNd- SN-3666

Mewvember 27, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3666

Basic Calibration Parameters

Sensor X Sensor Y Sensor £ Une (k=2
Norm {uVIim)T" 0.57 .52 0.55 +10.1 %
DCP (mv]" 98.5 87.8 ar.3
Modulation Calibration Parameters

o Communication Syatem Name " B C o VR Une"
) d8 | dBvv d8 | mv | (k=2)
o oW X 0.0 0o 10 oo0 | was | x25%

¥ 0.0 0.0 1.0 138.6

z 0.0 0.0 10 1617

The reported uncartainty 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%.

* Tha uncetairfies of NamX,¥ 2 da not affect ihe E'ield uncerlamnby inside TSL (e Pagas 5 and §).

¥ Numerical ineanzation parsmater uncestainty nol requred

F Uncarigirty |s debsrmined using the max. deviallon from inear rasponse apphing reciengulsr distnbuton and & sxpressed for the sguare of the
fiedd valua

Cerilicale Mo EX3-3666_Mov13
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EX3DV4- SN, 3666 Movember 27, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3666

Calibration Parameter Determined in Head Tissue Simulating Media

- Relstive | Conductivity i Deplh - Unct,

| f(MHz) Parmittivity (Sim) ConvFX | ConwFY | ConvFZ | Alpha” {mm) (k=2)
2450 3.2 .80 .78 7.78 .78 .31 0.96 +12.0%
5200 3s.0 4,66 5.57 5.57 5.57 0.30 1.80 £13.1%
5300 35.9 476 541 5.41 5.4 0.30 1.80 131 %
5500 35.6 4,98 5.09 5.00 500 | 035 | 180 | £13.1%
5600 355 507 4.01 40 4.9 035 1.80 131 %
5800 ! 35.3 5.27 4.97 497 4497 .40 1.80 £131%

* Frequercy vaidity of 2 100 Mz criy applies for DASY v 4 and higher {s=e Page 7], else il is restrichad i & 50 MHz. The uncedsinty is the RSS
of tha GonvF uncarainty & cal@ration fraquenoy and the uncertamty for the indicated frequancy band,

' AL frequencies balow 3 GHz, the valkdity of lissus paramedters {e and 4} can ba relexad fo = 10% i liguid compansation formula is appdied 1o
measuad SAR velues. Al frequancies abova 3 GHz, the valdily of tssus paramatars (¢ and a) is estrcted {0 £ 5% Tha uncertainty is the BSE of
the CornFF uncertainty far indicabad target lissis paramelers.

"".ﬂ.lph.m'lzll;lmh are determinad dring calibraban. SPEAG warrants that the ramaining dewialion cue 1o the boundary ellecl aller comgenssation is
ahsays less than = 1% for frequencies below 3 GHz and below £ 2% for frequencies betwasn 3-8 GHx at amy distance larger than half the prabe bp
diameger from the boundary.

Cerlificale No: EX3-3666_Now13 Page 5aof 11
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EX3DV4a- M. 3666

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3666

Calibration Parameter Determined in Body Tissue Simulating Media

November 27, 2013

Relative Conductivity Depth Unct,
fiMHz) " | Permittivity (Sim)* ConvF X | ConvEY | ComvFZ | Alpha®| (mm) (w=2)
2450 52.7 1.95 7.45 7.45 7.45 0.50 0.80 + 120 %
5200 48.0 6.30 4.80 4,88 4,89 0.35 1.80 +13.1%
5300 488 S5.42 4.68 4.68 4.68 0.40 1.80 1 131 5‘&.-;
5500 48 6 5.65 4,46 4 46 4 46 0,40 1.90 + 13.,1_1;1“.
5800 48.5 577 4,20 4.20 4,20 0.45 1.80 131 %
5800 48.2 B.00 4.68 4.68 4.68 0.45 1.80 131 %

£ Frequency walidity of + 100 MHz onty soplies for DASY vé.4 and highor [see Paga ). eise it is restricted 10 + 50 MHz. The unceriainty is the RSS

of tha ConvE uncartanly at calibrebon frequancy and the uncertainty for the incheated fraquency band

" AL Ireqquancsas below 3 GHz, he valicsy of tisgus perametens (¢ and o) can ba relaxed o = 10% if iquid comparsation fommaula is applied o
messured SAR vales. A requancias above 3 GHE, the validity of tissue parametars (¢ and o) 5 restricted 1o £ 5%, The uncerainty is the RSS of
the ConvF uncerairty for indicated larged lissue pararnalans.
5 alphatDeglh are dalemined duning calibration, SPEAG warrants thal the remainng deviation due bo the bound ey affect after compesnastian is
ahways bass than 2 1% far requencas below 3 GHe end balow = 2% for fraguencies betwaen 3-8 GHz atany distanoe larger than half the probe tip
diamuoter fram the boundary

Cartificate Mo EX3-3666_Mov13
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EX3DV4— SN:3666

Frequency Response of E-Field

(TEM-Cell:ifi110 EXX, Waveguide: R22)

Newambaer 27, 2013

1.4-f
e I H ¥
o L i
- ST AN R DO e R b
£ |
E 114 i
fﬂ- F = 1 |
= 1__0_7_.......... e e S '. el ..+ F— il
o
E E | | |
o - I
g . - i |
06
.;]_5_: L | Il Ly N L i | |
2000

Uncertainty of Freguency Response of E-field: £ 5.3% (k=2)

Cartificate Mo: EX3-3666_MNow13
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EX30Va— SN 3666 Movernber 27, 2013

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz R22
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Uncertainty of Axial Isotropy Assessmant: £ 0.5% (k=2)
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EX3DVid— N385 Movember 2, 2013

Dynamic Range f(SARjead)
(TEM cell , f = 900 MHz)

Input Signal [uv]

a . At —;_ - I i - —is |
1 1! 1t 10! 107
SAR [mWWiem3]

]
102 10

10 i 107
SAR [mWW/em3] A
=] L5 |
nck com pansated compenastad

Unecertainty of Linearity Assessment: £ 0.8% (k=2)

Cerlificate Mo EX3-3666_Nov13 Fage 9 of 11
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EX30V4- 5M.3666 Movembsar 27, 2013

Conversion Factor Assessment

f= 2450 MHz WGELS F22 (H_comf) { = 2450 MHz WGLS R22 (M_comwF)
| £
-.u =1
= ]
l 1
'J.I| ..- I.-
g
E JD: E 1]
E 155 & L® J
I ~ b T
:.;_ i H L_-"_' i ui.-- L T .'u
e 13 0 1n lr::.m 2% o : £ o 5 L) i ;|f.|-.'| 3 m ]
Deviation from Isotropy in Liquid
Error (¢, &), f=2900 MHz
40 -08 08 04 -02 OO0 02 04 06 08 10
Uncertainty of Spherical lsotropy Assessment: £ 2.6% (k=2)
-Gartiﬁr.m.a Mo EX3-3856 Mov13 Pagea 10 of 11
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EX3DV4- SN:3668

Nowvember 27, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3666

Other Probe Parameters

Sensar Arrangement Triangular |
Cannector Angle {7) 164
| Mechanical Surface Detection Mode enablad
' Optical Surface Deleclion Mode disabled
| Probe Cverall Lengih 337 mm
Probe Body Diameter 10 mm
Tip Length S mm
Tip Diameter 2.5mm
"Probe Tip to Sensor X Calibration Point 1 mm
Proba Tip to Sensor ¥ Calibration Poinl 1 mm
Probe Tip to Sensor £ Calibration Point 1 mm
Recommended Measurement Distance from Surface Zmm |

Cerlificate Noc EX3-3060_Movia
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< Dipole Antenna : D2450V2 — SN 923 >

Calibrlation Laboratory of “\\}l_i_:,;p’ Schweizerischer Kalibrigrdienst
Schmid & Partner g 2 Earvice suisse d'flalonnage
Enginearing AG s Sarvizio avizzero di taratura
Zoughaussirassa 43, 8004 Zurich, Switzerland e Swiss Calibration Sarvice
okt
Accraditad by the Swiss Acsradilalion Serdee (SAF) Accreditation No.: SCS 108

The Swiss Accreditation Service is one ol the signatories to the EA
Multilataral Agreament for the recognition of calibration certificates

ciient  One-Tech (Dymstec) Certificate No: D2450V2-923_ Mov13
CALIBRATION CERTIFICATE |
Object D2450V2 - SM: 923

Cadbration procedurss) QA CAL-05v3

Calibration procedure for dipole validation kits above 700 MHz

Calibration deta: Movember 13, 2013

This calibration cerdicate documents the traceabillity fo national standards, whach realize the physicsl units of measurernents (51)-
The measuremens and the wcertainlies wilh confidence probabdity are given an he lollowing pageas and are part of the carfificats.

All calibrations have been conducbed in the closed |lsbarslory facity: environment temparaiune (22 + 3)°C end humidity < 705

Calibration Equipment used (METE crillical for cashration)

Primary Standands o # Cal Oate (Carificata Ma.) Schaduled Calibration

Power mater EFM-4424 GEITAR0704 0%-0ct-13 (Ma. 217-01827) Oct-14

Power sensor HP 82814 UE37Ea2TEd OB-0c-13 {Ma_ 217 -01827) Ocd-14

Power sansar HP BAB1A MYa1082317 08-0ct-13 (Mo, 217-01828) Ded-14

Rederance 20 9B Atterusator SN 5058 [20k) Od=Apr-13 (Mo, 217-01738) Apr-14

I'ype-M mismatch combinaton SN 5047 37 08327 O4-Apr-13 (Mo, 217-01733) Apr-14

Relerence Probs ES30VA SN: 3205 2B-Dec-12 |Mo. ES3-3205_Dac!2) Dac-13

DAES EN: 601 25-Apr-13 (Mo. DAE4-E01_Apr1 3] Apr-14

Sacondery Standards 0 & Chack Dala (in house) Scheduled Ghack

AF generator RAS ST 06 100005 H-Aug-29 (in house check Ool-13) In house check; QOct-15

Matwark Anahgrar HP 8753E US37300585 54206 18-0hot-01 (i house chack Cxl-13) In house check: Oct-14
Name Funedian Signature

Calitatad by: Israe El-Maoug Laberatory Technican

Oﬁlau &l

Bppeoved by Katfe Pokovic Technecal Manaper ﬁﬁ %}_

Issamd; Nowedrbar 13, 2013

Thig callbraticn cerificate shell not be repradused gsaest n full withal willen apgrovel of the laboratony.
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Multilateral Agreement for the recognition of calibration cerlilicales

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 Systemn Handbook

Methods Applied and Interpretation of Parameters:

s  Measurement Conditions: Further details are available from the Validation Report at the end
of the cerificate. All figures stated in the cerfificate are valid at the fraquency indicated.

» Antenna FParameters 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 Refurn 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.

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

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

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

The reported uncertainty of measurement is stated as the standard uncerainty of measurament
multipliad 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 syslam configuration, as far as riob givan on page 1.

DASY Version DASYS VE2.B.T

Extrapolation Advanced Extrapolation

Phantom héodular Flat Phantom

Distance Dipole Center - TSL 10 mm wilh Spacer

Zoom Scan Resolution dx, dy, dz = 5 mm

Frequency 2450 MHz = 1 MHz
Head TSL parameters

The following paramaters and calculations were applied.
Temperature Permittivity Conductivity

Hominal Head TSL parameters 22.0°%C a9.2 1.8Q mha'm

Measured Head TSL parameters (220 + 0.2} °C 3BT +68% 1.84 mho/m =6 %

Head TEL temperature change during test <0.5°C — —
SAR result with Head TSL

SAR averaged over 1 cm” (1 g) of Head TSL Condition

SAR measured 250 mW input power 13.2 Wikg

SAR for nominal Head TSL parameters normalized to TW 52.4 Wikg = 17.0 % (k=2)

SAR averaged over 10 em’ {10 g} of Head TSL condition

SAR measured 250 mW input power 6.12 Wikg

SAR for nominal Head TSL paramaters normalized to 1W 24.4 Wikg £ 16.5 % (k=2)

Body TSL parameters
The following paramelers and caleulations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.85 mho/m
Measured Body TSL parameters (22.0 £ 0.2) °C 521 £6% 2.02 miho'rm = 6 %
Body TSL temperature change during test =05°C S
SAR result with Body TSL

| SAR averaged over 1 em® (1 g) of Body TSL Condition
5AR measured 250 mW input power 12.9 Wiy
SAR for nominal Body TSL parametars normalized o AW 50.6 Wik = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL conditian
SAR measured 250 mW input powear 5,98 Wikg
SAR for nominal Body TSL paramsters narmalized to 1W 23.7 Wikg = 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL

Impedenca, ransiormed to feed paint 53.8L)+ 0402

Heaturm Loss - 26,8 dB
Antenna Parameters with Body TSL

Impedance, translomed to feed paint | 498 (1 +1.89j0

Hatum Loss ] -34.1dB

General Antenna Parameters and Design

Electrical Delay [one direction) 1.158 ns

Adter long term use with 100W radisted powar, only a slight wearming of the dipole near tha leadpoint can be measured,

Tha dipole is made of standard semirigid coaxial cabla. The center canductor of tha feading ling is directly conmectad fo the
second arm of the dipole. The antenna is therefors shor-circuited for DC-signals. On some of the dipcules,.sma.!l end caps
ate added ta the dipole arma in order 10 improve malching when loadad according 1o the position as axplained in the
"Mamsuremant Conditions” paragraph. The SAR data are not affected by this change. The ovarall dipole length is still
according 1o the Standard.

Mo excassive force must be applied to the dipole arms, bacause they might bend or the soldered connactions near the
feadpaint may be damaged,

Additional EUT Data

Manufastured by SPEAG
Manufactured on Sapternber 26, 2013
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DASY5 Validation Report for Head TSL

Dates 13.11.2013

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 923

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

Medium parameters used; £ = 2450 MHz; o= |.84 5/m; &= 39.7; p = 1000 kgfm?
Phantom section: Flat Section

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

DASY 32 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.52, 4.52, 4,52}, Calibrated: 23.12.3012;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 25.04.2013

Phantom: Flat Phantom 5.0 (front); Type: QDOOOP30AA; Serial: 1001

DASYS2 52.8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 98.97 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 27.5 Wikg

SAR(L g)=13.2 W/kg: SAR(10 g) = 6.12 W/kg

Maximum value of SAR (measured) = 16.8 Wikg

-14.40

-24.00

0dB =168 W/kg =12.25 dBW/kg
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Impedance Measurement Plot for Head TSL

Cd

]

16

Hld

CHZ Si1  L0A

3 0B/ REF_~20_§8 N | Z-2B.THLdE 2 459.808 898 HHz
|
-I
[
|

13 How 2843 14183138

2 EATSB G B.4882 4 26517 pH 2 455.008 BBA HHz

START Z 250.000 000 HHz

STOP 2 650,008 00D FHz

Cerilicate No: D2450V2-823_Nov13

Page Gof 8

EMC-003 (Rev.2)

HEAD OFFICE
EMC Testing Div.

: 301-14 Daessangnyeong-ri, Chowol-eup, Gwangju-si, Gyeonggi-do 464-862 Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)
: 307-51 Daessangnyeong-ri, Chowol-eup, Gwangju-si, Gyeonggi-do 464-862 Korea (TEL: 82-31-765-8289, FAX: 82-31-766-2904)



ONETECH

N’ Page 82 of 112 Report No. E147R-066

DASYS Validation Report for Body TSL

Date: 13.11.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 923

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

Medium parameters used: f = 2450 MHz; o= 2.02 S/m; & = 52.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY 52 Configuration:
« Probe: ES3IDV3 - SN3205; ConvFi4.42, 4.42, 4.42): Calibrated: 2%.12.2012;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sna; Calibrated: 25.04.2013
» Phantom: Flat Phantom 5.0 {back); Type: QDO0OPSOAA; Serial: 1002
o« DASYS252.87(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 94.525 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 27.0 Wiks

SAR(L g) = 12.9 W/kg; SAR(10 g) = 5.98 Wr/kg

Maximum value of SAR (measured) = 17.0 Wikg

de
=0

-10.20

0dB=17.10 "-"-"fkg = 1230 dB“rﬂig
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Impedance Measurement Plot for Body TSL
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< Dipole Antenna : D5GHzV2 — SN 1094 >

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughasussirasse 43, 8004 Zurich, Switzeriand

Accradited by the Swiss Accraditgtion Serace (SAS)
The Swiss Accreditation Servica is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerlificales

cilent  One-Tech (Dymstec)

e
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Schwelzeriacher Kalibrierdianst
Service sulsse d'étalonnoge
Servizio svizzero di tarature
Swiss Calibration Service

Accraditation Ne.: SCS 108

Certificate No: DSGHZV2-1094_Dec13/2

Ohb|ect

| Calibration data:

Calitralion procedura(s)

[CALIBRATION CERTIFICATE (Replacement of No:D5GHzV2-1094_Dec13) |

D5GHzVE - SN: 1094

QA CAL-22.v2

Calibration procedure for dipole validation kits betw=en 3-6 GHz

December 16, 2013

| Calibratien Equipment usad {M&TE critical for calibradian)

Théz calibration cadificaln documants the traceabiity 10 national standards, which realize the physacal units of measurements (S1)
The measurements and the uncarainties wih confidence prabability are given an the iollowing peges and are part of the cerlificala.

Al calibrations hawve bean canductad in the closed labarmory Raciity. envinonment tamparatung (22 & 3)°5 and humidily < 70%.

Primary Standands o # Cal Data (Certfflcale Mo Schaduled Calibration
Power matar EPM-4434 GRITIA0T0L 09-0cs-13 (Mo, 297-01827) Col-14
Powar sansar HF BAE1A LISAT2027ES 08-0c1-13 (Mo, 217-01827T) Ol-14
Powar sensar HP B481A MY 41082377 089-0oi-13 (Mo, 217-01828) Cizl-14
Relerence 20 dB Atlenuator SN 5058 (20k) (4-Ape-13 (Mo, 217-01736) Ape-14
Type-N mismatch combination EN: 5047.3 ! OB32T 0d-Ape-13 (Mo, 217-01738) Apr-14
Raterence Probe ES30VI SN 3205 28-Dec-12 [No. ES2-3205_Dec12) Dec-13
DAE4 SN B 25-Apr-13 (Mo, DAE4-801_Apri3) Apr-1d
Secondary Standards 10 # Ghick Date (In housa) Scheduwied Chack
AF generalar A&S SMT-06 100005 O04-Aug-99 (in house check Oct-13) In house check: Oct-15
Bebwork Anakyzer HP BT53E USa7I006B5 S4208  18-0ci-01 (in house chack Oct-13) In house chack: Jct-14

Mame Funotion izl Ill\
Calbratad by: Claudio Leubler Laboratary Technician X

N

Approvad by Fatjn Pokovic Technical Manager

Isguad: March 21, 2014

This calibration cenificate shall nol be repreduced except in full wilhout wiilien approval of tha labomtary.
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: ; HhlhE
Calibration Laboratory of f"*‘lf__&jﬂ/h g  Schweizerischer Kalibrierdienst
Schmid & Partner iﬁi ¢ Service suisse détalonnage
Engineering AG il Sarvizio svizzero di taratura
Zoughaussirasse 43, B004 Zurich, Switzerland vﬁk Swiss Calibration Serviee
(LT L s =
Accraditad by the Swiss Accreditation Senice [SAS) Accraditation No.: SCS 108

The Swiss Acereditallon Service is ona of the signatories o the EA
Multilateral Agreameant for the mcognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / MORM x,y.2
/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC 62209-2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
& GHz: Human models, Instrumentation, and Procedures”; Part 2; “Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

s 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 o calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurarnent
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.
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Measurement Conditions

Head TSL parameters at 5200 MHz

DASY system configuration, as far as nol given on page 1.
DASY Version DASYS V52.8.7
Extrapolation Advancad Extrapolation
Phantom Modular Flat Phamom V5.0
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy=4.0mm, dz = 1.4 mm

Graded Ratio = 1.4 {Z direction)

Frequency

5200 MHz £ 1 MHz
5300 MHz + 1 MHz
5500 MHz + 1 MHz
E&00 MHz + 1 MHz
5300 MHz = 1 MHz

The tollowing parametars and calculations ware applied.

Temperatira Permittivity Conductivity
Nominal Head TSL parameters 220G 36.0 4,66 mho/m
Measured Head TSL parameters (22.0 + 0.2} "G 355+6% 4,43 mho/m £ 6 %
Head TSL temperature change during test < 0.5 = e
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 em” (1 g) of Head TSL Condition
3AH measured 100 mW input power 766 Wilg

AR for nominal Head TSL parameters

mormalized to 1YW

76.3 W/kg = 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measurad 100 mW input power 218 Wikg
SAR for nominal Head TSL parametera normalized to 1W 21.8 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5300 MHz
The fallowing parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 35.9 4.76 mho'm
Measured Head TSL parameters (22002} C 3BI+6% 454 mham+ 6 %
Head TSL temperature change during test =050 ———
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Candition
SAR measured 100 mW Inpul power .02 Wikg
SAF for nominal Head TSL parameters normalized 1o 1W TO.E W/ kg = 19.9 % (k=2)
SAR averaged over 10 em™ (10 g) of Head TSL condition
SAR measured 100 mW Enput powar 2.30 Wikg
SAR for nominal Haad TSL parametars normalizad to 1W 22.8 Whkg £ 19.5 % (k=2)
Head TSL parameters at 5500 MHz
The foliowing paramelers and calculations were appied.
Temperatura Permittivity Conductivity
Hominal Head TSL parameters 220"C 358 496 mha'm
Measured Head TSL parameters (220 =+ 0.2} 'C 35.1 £6% 475 mho'm £ 6 %
Head TSL temperature change during test =D05"C e e
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm’ (1 g} of Head TSL Condition
SAR measured 100 mW Input power B.44 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

B4.0 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SaR measured

100 mW input power

2 41 Wikg

SAR lor nominal Head TSL parameters

normakized to 1W

24.0 Wikg = 18.5 % (k=2)
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Head TSL parameters at 5600 MHz
The follewing parameters and ealeulations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°"C 355 5.07 mha/m
Measured Head TSL parameters (220202 °C 3B02E% 4.84d mho/m <+ 6%
Head TSL temperature change during test =05°C —— —-
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm® {1 g) of Head TSL Condition
SaR maasured 100 mW input power 8,06 W'kg

SAA for nominal Head TSL parameaters

nomalized to 1W

BO.2 Wikg = 19.8 % (k=2)

SAR averaged over 10 em’ (10 g} of Head TSL

condition

SAR measured

100 mW Inpul power

2.30 Wikg

SAR for nominal Head TSL parameters

normalized te 1W

22.9 Wikg = 19,5 % (k=2)

Head TSL parameters at 5800 MHz
The following parameters and calculations ware applied.

Temperature Parmittivity Conductivity
Mominal Head TSL parameters 22.0°C 353 5,27 mho/m
Measured Head TSL parameters (22.0 £0.2) °C T 26% 508 mho/m £ 6 %
Head TSL temperature change during test =0.5°C -

SAR result with Head TSL at 5800 MHz

SAR averaged over 1 em? (1 g) of Head TSL Condition
SAR measurad 100 mW input pawar 7.83 Wikg
S&R for nominal Head TSL paamelars nomalized to 1W 77.9 Wikg = 19.9 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measurad 100 MWW input power 2.22 Wikg
SAR for nominal Head TSL parameters normalized to 1W 22.1 Wikg = 19.5 Fa (k=2)
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Body TSL parameters at 5200 MHz
Tha following parameters and calculations were applied.

SA

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

SAR measured 100 mW input powar 2,10 Wikg

SAR for nominal Body TSL parameters nomalized ta 1W 20.8 Wikg = 19.5 % (k=2)
Body TSL parameters at 5300 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Maominal Body TSL parameters 22.0°C 48.9 5.42 mha'/m

Measured Body TSL parameters (22.020.2)°C 47.0+6% 5.52 mho/m = 6 %

Body TSL temperature change during test <0E5°C = e
SAR result with Body TSL at 5300 MHz

SAR averaged over 1 cm” (1 g} of Body TSL Candition

Temperature Permittivity Conductivity
MNominal Body TSL parameters 220G 49.0 5.30 mhodm
Measured Body TSL paramelers (22.0+02)“C 472 +6% 5.38 miho'm = 6 %
Body TSL temperature change during test < (L5 A
R result with Body TSL at 5200 MHz
SAR averaged over 1 cm” {1 g) of Body TSL Condilion
SAR measurad 100 mW inpul powear T7.51 Wikg

SAR for nominal Body TSL paramelers

normalized o 1W

74.6 Wikg = 19.9 % (k=2)

SAR measured

100 mW [nput power

7.69 Wikg

SAR for nominal Body TSL parameters

normalized 1o 1W

76.3 Wikg = 19.9 % (k=2)

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

condition

SAR maasured

100 mW inpul power

2.15 Wikg

SAR far nominal Body TSL paametars

nommalized to 1W

21.3 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5500 MHz

The following parametars and calculations were applied.

Temperature Permittivity Conguetivity
Nominal Body TSL parameters 220°C 48.6 5.65 mhoim
Measured Body TSL parameters (220202 "C A7 £ B% 5.80 mho/m + & %
Body TSL temperature change during test = 05°C - -
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 cm’ {1 g) of Body TSL Condition
SAR measured 100 mW inpLt powar &.04 Wikg

SAH for nominal Body TSL parameters

normalizad ta 1W

79.8 Wikg = 18.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL

condition

SAR measured

100 W inpul power

224 Wikg

SAR for nominal Body TSL parameters

normalzed to 1W

22.2 Wikg + 19.5 % (k=2)

Body TSL parameters at 5600 MHz

Temperatire Permittivity Conductivity
Nominal Body TSL parameters 22.0"C 48,5 £.77 mhaim
Measured Body TSL parameters (22.0=0.2)"C 466+ 6 % 5.92 mihadm + 6 %
Body TSL temperature change during test <0.5°C e
SAR result with Body TSL at 5600 MHz
SAR averaged aver 1 cm® {1 g) of Body TSL Condition
SAR measured 100 mW input power 8.14 Wikg

The following parametars and calculations wene applied.

SAR for nominal Body TSL paramaters

normalized to 1W

80.8 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm”® (10 g of Body TSL

eondition

SAR measured

100 mW inpul power

2,96 Wikg

SAR for nominal Body TSL parameters

nommsalized to 1W

22.4 Wikg + 19.5 % (k=2}
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Body TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Parmittivity Conductivity

Nominal Body TSL parameters 220 48.2 6.00 mho'/m

Measured Body TSL parameters (220202 °C 482 + 6% 620 mho/m £ B %

Body TSL temperature change during test < 0.5*C ——
SAR result with Body TSL at 5800 MHz

SAR averaged over 1 cm® {1 g) of Body TSL Condition

SAR measured 100 MW input power 757 Wikg

SAR for nominal Body TSL parameters nomalized fo 1V 75.2 Wikg = 19.9 %o (k=2)

SAR averaged over 10 em” (10 g) of Body T5L candition

SAR measurad 100 mW input pawer 2.09 Wikg

SAR for nominal Body TSL paramatears normalized o 1W 20.7 Wikg = 19.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL at 5200 MHz

Impedance, transiormead 1o feed point

477 0-8.3j0

Return Loss - 20.2dB
Antenna Parameters with Head TSL at 5300 MHz

Impedance, franstormead 1o feed point 48801 -T.200

PFleturn Loss - 22648
Antenna Parameters with Head TSL at 5500 MHz

Impadance, transformead to feed point 21 L(}-52(0

Retumn Loss - 2653 dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed 1o feed point 5416 -49]0

Return Loss -24.2 dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transtormed (o fead painl 5666 -B.2j0

FRaturn Loss -21.5dB
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to feed point 47501 -9.2 02

Fetum Loss -20.3dB
Antenna Parameters with Body TSL at 5300 MHz

Impadance, transformed to feed point 4910} - 8.6 j2

Retum Loss - 23.5dB
Antenna Parameters with Body TSL at 5500 MHz

Impadanca, transiormed 1o feed point S2AL-4.6 0

Aetum Loss -26.0 dB
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Antenna Parameters with Body TSL at 5600 MHz

Impedance, transiormead fo feed point 544 (2-49j0 |

Return Loss - 239 dB |

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to fead point 5650 -54 |0
RAaturn Loss -22.0d8

General Antenna Parameters and Design

Electrical Delay {one diraction) | 1.204 ns

After long term use with 100W radiated power, only a slight warming of the dipola near the teedpeint can be measursd.

Tha dipele s made of standard semirigid coaxial cable. The center conductar of the feading line is direcily connected to tha
gecond arm of the dipole. The antenna is therefore shor-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipale arme in order o improve matching when loaded according fo the position as explained in the
*Measurement Conditions” paragraph. The SAR data are not affected by this change. The svarall dipola length is still
according to the Stendard,

Mo excessive force must be applied lo the dipole arms, because they might band or the soldared connections near the
ferdpoint may be damaged.

Additional EUT Data

| Manutactured by SPEAG
Manufactured an Sepember 24, 2010
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DASYS5 Validation Report for Head T5L

Date: 16.12.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1094

Communication System: UID 0 - CW: Frequency: 5200 MHz, Frequency: 5300 MH:z, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f=35200 MHz; o =443 5/m,; & = 35.5; p = 1000 k.gl"m3 +» Medium parameters
used; T = 5300 MHz; o =4.54 5/m; & =35.3; p = 1000 kg/m” , Medium parameters used: f = 5500 MHz; o =
475 Sim; g = 35.1; p= 1000 kgfm:" . Medium parameters used: = 53600 MHz; 5 =4.84 S/m; B = i5;p=
100 kgfrn" , Medium parameters used: £= 5800 MHz; o = 5.05 S/m; & = 34.7; p = 1000 kg/m”

Phantom section: Flat Section

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

DASYS2 Configuration:

» Probe: EX3DV4 - SN3503; ConvE(5.41, 5.41, 5.41); Calibrated: 28.12.2012, ConvF(5.1, 5.1, 5.1}
Calibrated: 28.12.2012, ConvF(4.91, 491, 4.91); Calibrated: 28.12.2012, ConvE(4.76, 4.76, 4.76);
Calibrated: 28.12.2012, ConvF(4.81, 4.81, 4.81); Calibrated: 28.12.2012;

» Sensor-Surface: 1.4mm (Mechanical Surface Detection)

= Electronics; DAE4 Sn601; Calibrated: 25.04.2013

= Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Serial: 1001
» DASYS252.87(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 64.432 Vim; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 28.1 W/kg

SAR(1 g) = 7.66 W/ke: SAR(10 g) = 2,19 W/kg

Maximum value of SAR (measured) = 17.7 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.106 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 30.0 W/kg

SAR(1 g) = 8.02 W/kg: SAR(10 g) = 2.3 W/kg

Maximum valoe of SAR {(measured) = 18.6 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 65.704 Vim; Power Drift = 0.08 dB

Peak SAR (cxirapolated) = 32.7 W/kg

SAR(] p) = 8.44 Wikg; SAR(10 g) = 241 W/kg

Maximum value of SAR (measured) = 19.9 W/kg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MH=z/Zoom Scan.
dist=1.4mm (8x8x7)/Cube 0; Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 63_ 899 V/m; Power Drift = 0.06 dB

Peali SAR (extrapolated) = 31.9 Wikg

SAR(] g) = 8.06 W/kg; SAR(10 g) = 2.3 Wikg

Maximum value of SAR (measured) = 19.3 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan.
dist=1.4mm (8xBx7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 61.848 Vim; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 32.3 W/kg

SAR(1 2) = 7.83 Wrke: SAR(10 2} = 2.22 W/ke

Maximum value of SAR (measured) = 158.8 Wike

-12.00

-18.00

-24.00

-30.00
dB =188 Wlhkg= 12.74 tlB"r"r".fkg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Dates; 12,12.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz: Type: DSGHzV2; Serial: DSGHzV2 - SN: 1094

Communication System: UID (0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 3600 MHz, Frequency: 3800 MHz

Medium parameters used: = 5200 MHz; o = 5.38 8/m; £ =47.2; p = 1000 keg/m’ , Medium parameters
used: f= 5300 MHz; o = 5.52 8/m; & = 47; p= 1000 kg/m” , Medium parameters used: = 5500 MHz; o =
5.8 8/m: g, =46.7; p= 1000 kg/m’ , Medium parameters used: f = 5600 MHz; o = 5.92 S/m; gr=466; p=
GV ]cg;"m1i , Medium parameters used: f = 5800 MHz; o = 6.2 S/m; & = 46.2; p = 1000 kg/m”

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI Ca3. 19-2007)

DASY 52 Configuration:

s Probe: EX3DV4 - SN3303; ConvB{4.91, 491, 4.91); Calibrated: 28.12.2012, ConvF(4.67, 4.67,
4.67); Calibrated: 28.12.2012, ConvF(4.43, 4.43, 4.43); Calibrated: 28.12.2012, ConvF(4.22, 4.22,
4.22); Calibrated: 28.12.2012, ConvF(4.38, 4.38, 4.38). Calibrated; 28.12.2012;

«  Sensor-Surface: |.dmm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 25.04.2013

« Phantom: Flat Phantom 3.0 (back); Type: QDOOOPS0AA; Serial: 1002
« DASYS2525701137); SEMCAD X 14.6. 1007164}

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

Reference Value = 59101 V/im; Power Drift =-0.00 dB

Peak SAR {exirapolated) = 30.0 Wike

SAR(1 g)=7.51 W/ikg; SAR(10 g} =2.1 Wikg

Maximum value of SAR (measured) = 17.6 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7 )/ Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 59,212 Vim; Power Drift = (.00 dB

Peak SAR (extrapolated) = 31.4 W/kg

SAR(1 g) = 7.69 Wikg; SAR(10 g) = 2.15 Wikg

Maximum value of SAR (measured) = 18.2 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cuobe 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 59,071 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 34.7 Wikg

SAR(] g) = 8.04 Wikg; SAR(10 g) = 2.24 W/kg

Maximum value of SAR (measured) = 19.4 Wikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mmn, dz=1.4mm

Reference Value = 59,181 V/m; Power Drift = 0.00 dB

Peak SAR (extropolated) = 36.4 Wz

SAR(1 g) = 8.14 W/kg: SAR(10 g) = 2.26 Wikg

Maximum value of SAR (measured) = 20.0 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube (: Measurement grid: de=4dmm, dyv=4mm, dz=1 4dmm

Reference Value = 35.908 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 35.7 Wikg

SARI(1 g) = 7.57 Wikg; SAR(10 g) = 2.09 W/ke

Maximum value of SAR (measured) = 18.9 Wikg

dB

—-6.00

-12.00
-18.00
-24.00
-10.00
0dB = 18.9 Wikg = 12.76 dBW/kg
Carlibcate Mo: DSGHZV2-1084_Dec1W2 Paga 15 o1 18 |

EMC-003 (Rev.2)

HEAD OFFICE : 301-14 Daessangnyeong-ri, Chowol-eup, Gwangju-si, Gyeonggi-do 464-862 Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)
EMC Testing Div. : 307-51 Daessangnyeong-ri, Chowol-eup, Gwangju-si, Gyeonggi-do 464-862 Korea (TEL: 82-31-765-8289, FAX: 82-31-766-2904)




ONETECH
N

Page 99 of 112 Report No. E147R-066

Impedance Measurement Plot for Body TSL

20 Mar 2814 10352333

O 511 1 UFS 1478080 -91%943 0 343 pF 5 200,000 000 HHz
— T
L) =
5.2 (GH= CHi Markers
e / : o 249,127 0
f 6,362 0
Cor | 5.30000 GHz
| i 1 - n 53070
T — E— I —,ATE1l 0
| e 5.20000 6Hz
) #SA.447 4
vy a?ég‘?ﬁsnguﬂ
N . f 5 = =
16 .
H 473
SE%dEd 0
SO0 GHz
Hid o =
CHX 811 |08 G dBCREF -R8 o8 000000 0 0 -2R.2P9dB S 206,088 988 MHz
l._ L et 1 — - —|
T i CHZ Harkers
T | m-zaszde
Car 5‘ EEBH
i  ——  =-26.004dB
i T 4 5,5E008 GHz
| ) f—\_.d'_""'--
= s ¢ 3 i 4-23.942 Jb
v H = L SRR
= [ |  =m-zz2e@5dE
Tl T | ) =1 5.80808 GHz
Hid | |
START & DOO.000 0B MHz = GTOP & B00,000 000 MHE
Cartificate Mo: DAGHV2-1094_Dect 3’2 Page 16 of 16

EMC-003 (Rev.2)
HEAD OFFICE : 301-14 Daessangnyeong-ri, Chowol-eup, Gwangju-si, Gyeonggi-do 464-862 Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)
EMC Testing Div. : 307-51 Daessangnyeong-ri, Chowol-eup, Gwangju-si, Gyeonggi-do 464-862 Korea (TEL: 82-31-765-8289, FAX: 82-31-766-2904)




ONETECH

N’

Page 100 of 112

Report No

. E147R-066

< Dielectric Probe : DAK-3.5 SN 1140 >

Calibration Laboratory of

; [ Schweizerischer Kalibrierdienst

Schmid & Pariner c Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura

Zevghoussirasse 43, 8004 Zurich, Switzerfand S Swiss Callbration Service

Accredibed by the Swiss Atcredilation Sendcs (SAS)
The Swiss Accreditalion Service is one of the signatories to the EA
Mudtilateral Agreement for the recognition of calibration certificates

Onetach (Dymstec)

Accraditation Mo} SCS 108

Cliond

Cortificate No: OCP-DAK3.5-1140_Novi3

[CALIBRATION CERTIFICATE

Object DAK-3.5 - SN: 1140

Caalibralinn procedursis) QA CAL-33v2
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Description of the dielectric probe

Dielectric probes are used 1o measure the diglectric parameters of issue simulating medis in a wide
frequency range. The complax permittivity £, = (g'ea) - j(e"fe0) 18 determined from the S paramelers
measured with a vector natwark analyzer (VMA) with software specific to the probe type. The
paramaters of interest e.g. In standards [1. 2, 3] and for other applications are presented are calculated
as follows:

(Relative) permittivity &' (real part of g, = ('fey) - j{&"feq) where g, = B.854 pFim is the permittivity in free
space)

Conduclivity o= 2 7 fe* &,

Loss Tangent = (£"(e)

The OCP (open ended coaxial) iz a cut off section of 50 Ohm transmission line, similar to the systam
described in [1, 2, 3, 5], used for contact measuremenl The material is maasured either by touching the
probe to the surface of a solid/gelly or by immersing it Into & llquid media. The electromagnetic fizlds at the
probe end fringe into the matenal to be measured, and its paramatars are datermined from the changs of
the Sy, parameters. With larger diameler af the dislectrics, the probe can be used down to lower
frequencies. i )

The flange surrounding the active area shapes the near field similar to a semi-infinite geometry and is
inserted fully into the measured lossy liquid.
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The probe is connected with 8 phase and amplitude stable cable to a VNA which is then calibrated with
Open, Short and a Liguid with well-known paramatars.

All parts in the setup influencing the amplitude and phase of the signal are important and shall remain
stable.

Handling of the item

Before usage, the active probe area has to be cleanad from any material residuats potentially
contaminating the reference standards. The metal and dielactric surface must be prolected to keep the
precision of the critical mechanical dimensions. The conneclor and cable quality are critical; any
movements between calibration and measurament shall be avoided.

The temperalure must ba stable and must not differ from the material lemperature.

Methods Applied and Interpretation of Parameters

The calibration of the dielactric probe system is done in the steps described below for the desired
frequancy range and calibration package {SAR/MRI liquids, Semi-solid/solid material). Because the
standard calibration in step 3 Is critical for the resulls In steps 4 to 8, the sequence 3 1o 8 is repeated 3
times. As a rasult, the resull from these 3 sets is represented.

1. Configuration and mechanical / optical status.

7 Measurement resolution is 5 MHz from 10 to 300 MHz, 50 MHz from 300 fo 6000 MHz and 250 MHz
from B to 20 GHz.

3. Standard calibration uses Air/ Short / Liguid. 1 liter iquid quantity is used to reduce the influance the
reflections. The liquid type is selected depending on the lowesl frequancy and probe diameter:

DAK-1.2, DAK-3.5, Agilent OCP: de-ionized water {approx. 22 "C)
DAK-12: =aline solution with static conductivity 1 Sim (approx. 22 *C)
MPL OCP: pure ethanol {approx. 22 °C)

4. The cable usad in the setup stays in a fixad position, i.e. the probe is fixed and measuring from the
lop in an angle of typ. 20° from the vertical axis. For DAK and Agilant probes, the refresh function
{alr standard) is used pravious to the individual measuremenis In order to compensate for possible
deviations from cable movements. After insertion of the probe into a liguid, the possible air bubbles
are ramoved from the active surface.

5 Measurement of multiple shorts if not already availabla from the calibration in the previous step
{MPL}. Evaluation of the deviation from the previous calibration shorl with graphical reprasantation of
the complex guantities and magnitude over the frequancy range. The specific probe shorl will be
used if provided. This assessment shows ability 1o define a short circull at the end of the probe for
tha VMA calibration in the setup which ks essential at high frequencies and depands on the prote
surface guality

& Measurement of validation liquids in a quantity of 1 liter at well defined temperature. Evaluation of
the deviations from the target. The targels base on traceable data from reference sources. The
deviation of the measurement is graphically presented for permittivity and conductivity (for lossy
liquids} or loss tangent (for low losses at low frequancies).

7. Measurement of lessy liquids in & quantity of 1 liter al well defined temparature. Head tissue
simulating liguid or saline solution with 0.5 S/m static conductivity are represantative. The target data
hase on traceable data from reference sourcas or from multiple measurements with precision
reference probes or different avaluations such as transmission line or slotied live methods.
Evaluation of the daviation from the target and graphical representation for permitiivity and
conductivity over the frequency range

B, Semi-zolid { solid material calibration:

Measuraments of an elastic lossy broadband semi-solid gel with parameters close to the head lissue
targel. Measurements of a planar very low loss solid microwave-substrate. The average of 4
measurements of the same sample at different location is shown as a single result, The deviation of
the permittivity and conductivity from the reference data is evalualed.

Measurements of a planar very low loss solid microwave-substrate. The average of 4 measuremenis
of the same sample at different location is shown as a single result. The relative deviation of the
permittivity and the absolute deviation of the loss tangen! is evaluated.

The largets base on multiple measurements (on the same malerial batch at identical temperature)
on convesx and planar surfaces with precision reference OCP.
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The measurement on semi-solid / solid materials is sensitive ta the quality and planarity of the probe
contact area, such as air gaps due o Imperfact probes (resulting lower permittivity values).
g, Table for the probe uncertainty: The uncertainly of the probe depending on proba type, size, material
parameter range and frequency is given in a table, I reprasents the best measurarment capability of
the specific probe but doss not include the material (deviation from the target values).
10. Appendix with detailed resuliz of all measurements with the uncertainties for the specific

measurament. In addition to the probe uncenainty (see above), it includes the uncertainty of the

refarance material used for the measurement. A set of results from independent calibrations

represents the capability of the setup and the lossy materials used, including the precision of the

measured material and the influence of temperaturs deviations. Temperature and cparator influence

was minimized and gives a good indication of the achievable repeatability of a measurement,

11, Summary assessment of the measured deviations and detailed comments if not typical for the probe

typa.

Dielectric probe identification and configuration data

ltem description

Probe typa 'OCP Open-ended coaxial probe
| Probe name SPEAG Dieleciric Assessment Kit DAK-3.5
Type No SM DAK D40 CA
Serial No 1140
Description Open-ended coaxial probe with flange
Flange diametar: 19.0 mm
Dielectric diameter: 3.5 mm
p Material: stainless stael
Connector 1 PC 3.5 pos.
Softwars version DAK Measurement Solver 1.10.321.11
Calibration Type: Air / short ( waler (sel to measured water temp.}
Probe lype: "DAK3.S" (sollware setting)

| Further =atlings

VNA bandwidth setling: 50 Hz

Accessones -
Cable Hubar & Suhner Sucoflex 404, SM; 1695, length 1 m,
PC3.5 ned. — PC3.5 neq. ]
Short DAK-3.5 shorting block, type SM DAK 200 BA

Contact area coverad with cleaned Cu stripe

Additional itemz used during measurements

Adaper 1 PC3.5 pos. — PC2.4 (VNA sids)
Adapter 2 PC3.5 pos. — PC3.5 neg. (probe side)
Notes

« Before the calibration, the connectors of the probe and cable were inspected and cleaned.

+ Probe visual inspection:

according to reguiremenis

« Short inspection: according to the requirements
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Probe Uncertainty

The foliowing tables provide material and frequency specific uncerlainlies (k=2) for the dielectric probe, The
values in the tables represent the measurement capability for the probe when measuring a matenal in the
indicated parameler range. They include all uncertainties of

probe system

possible systematic errors due 1o the design

calibration

temperature differences during the calibration and measurements, as described,

VNS noise

Apart from the material used for the callbration (de-ionized water}, material uncerainties of the reference
materials used during the measurement in Appendix A are not included in these lables.

DAK-3.5 i
Permittivity range | Frequency range (sigma (LT renge] | Unc. (k=2
1-15 10 MHz - 20 MHz e
20 MHz - 200 MHz =
200 MHz - 3 GHz LT=<031 2.4%
i 3GHz -6 GHz LT<0.1 2.0%
6 GHz - 20 GHz LT=<0.1 2.1%
10—40 | 10 MHz - 20 MHz =
20 MHz - 200 MHz o
] 200 MHAz -3 GHz sigma: 1— 10 5im 1.5%
3GHz-6 GHz sigma: 1—105/m 25%
3 6 GHz - 20 GHz | sigma > 10 Sim 3.5%
35100 | 10 MHz - 20 MHz -
20 MHz - 200 MHz =
200 MHz - 3 GHz sigma: 1-=105/m 1.6%
gl 3 GHz- 6 GHz sigma; 1—10 S/m 1.9%
6 GHz - 20 GHz sigma = 10 S/m 24%
_Conductivity range (S/m) Frequency range {epsilon /LT range) | Unc. (k=21
1=10 10 MHz - 20 MHz -—
20 MHz - 200 MHz P =i
200 MHz - 3 GHz eps 35 -100 2.7%
3 GHz -6 GH=z eps : 35-100 3.0%
i 6 GHz - 20 GHz eps; 10-40 3.0%
Loss tangent range Frequency range (epsilon / LT rangs) Unc. (k=2)
=01 10 MHz - 20 MHz —
20 MHz - 200 MHz ] ]
200 MHz - 3 GHz eps: 1-156 0.03
3 GHz -6 GHz eps.1-15 0.03
6 GHz - 20 GHz eps i 1-15 0.03
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Callbration Results

Uncertainty limits (k=2) for the material measurements in the figures of Appendix A are represented with
rad dashed lines. These uncertainties contain - in addition to probe uncertainty - the uncertainty of the
material target parametar determination.

The measurements show the results obtained from independent calibrations for the same material. The
differences belween the individual measuremeant curves give therelore an indication for the obfainable
repeatability and shall lie within the uncertainties stated in the tables.

Materials for DAK-3.5 calibration: ’
Appendix A with curves for Methanal, HSL, and 0.05 malll. NaCl selution {200 MHz - § GHz optional 20
GHz), HS gel and low loss solid subsirate are optional.
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Appendix A:  Detailed Results

A4  Probe appearance and calibration sequence

A11 Appearance

The OCP appearance is fully according to the expectations:

the flange surface is intact

A.1.2 Calibration sequence

The following sequence was repeated 3 limes in the low frequency range from 200 — 300 MHz in & MHz
steps and in the high frequency range from 300 to 6000 MHz in 50 MHz steps, and from 8 GHz to 20 GHz
ir 250 MHz steps.

" = = @ ® N

Air

Short 1 short, then immediate verification with a second shor (with evanlual rapetition)

Watar De-ionized water, temperature measurad and set in the software (for DAK-12 0.1 mol/L
saline solution, temperature measured and set in the softwara)

Methanal Pure methanol, temperature measured and set in tha software

Liguids  Measuremant of further liquids {e.0. Head tissue simulating liquid and 0,05 mol saling)

Cleaning Probe washed with water and isopropanol at the end of the sequance,

Shorts 4 additional separate short measurements (o determing the deviation from the ariginal

Refresh  Refresh with Air

Solid 4 geparate solid low loss planar subsirate measurements o determing one average
(optional)

Semisolid 4 separate head gel measurements on fresh intact surface to determine one average
{optional)

Cleaning Probe washed with water and isopropancl at the end of the sequence

Evaluation of the additional shorts from the calibrated (ideal) short point at the |eft edge of the Smith Char,
represented as magnitude over the frequency range (fig. 2.1.x) and in polar representation (fig. 2.2.x).

Evaluation of the Liguid measuremenis and representation of the permitiivity and conductivily deviation
fram their reference data at the measurement temperature, Thea results of each of tha 3 calibrations is
shawn in the appendix for each material (fig. 3ff) in black, red, blue. The red dashed line shows the
uncertainty of the reference material parameter determination,

Evaluation of the Semisolid measurements (optional) by representing the 3 average deviations (sach
resulting from the 4 separale measurements per set), equivalent 1o the liquid measuremeant.
Representation of the parmittivity and conductivity deviation from their reference daia al the nominal
termperature.

Evaluation of tha Solid measurements {optional) by rapresenting the 3 average deviations {each resulling
from the 4 separate measuraments par set), aquivalent to the liguid measurement. Represantation of the
permittivity deviation from their reference data and the loss tangent at the nominal temparature.
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A2  Short residual magnitudes

Afer each of the 3 calibrations with a single short (a5 per the DAK software), 4 additional separate, shor
measuremeants wers performed after the liquid measurements and evaluated from the 311 data. The
residuals in the graphs represent the daviation fram the Ideal short paint on the polar representation on the
WA screen.

Fn il Paiad e

[T ‘ |

Renidas! Veprhade

Presgasrey (GHEl

Fig. 2.1a Magnitude of the residual of the shorts, 200 MHz - 20 GHz, after calibration a)
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Fig. 2.1b Magnitude of the residual of the shors, 200 MHz - 20 GHz, after calibration b)
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Fig. 2.1¢ Magnitude of the residual of the shorts, 200 MHz - 20 GHz, after calibration c)
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Fig. 2.2a-c  Complex representation of the residuals of the shorts, 200 MHz - 20 GHz,

after calibrations a)-b) in the top and c) in the bottom

All shorts have good quality. Some minor deviations might be visible from contact quality {left - right).
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A3 Methanol

Methanol (99.9% pure) was measured al a lemperature of 22 +/- 2 "C, The liquid temperature was
stabilized within 0.05 *C of the desired temperalure, Deviations are presentad ralative 1o the nominal
material parameters al this temperature, calculated fram MPL data for this tamperaiure,

Permittiviy deviabian
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Flg. 3.1 Methano| permittivity devistion from target, 200 MHz — 20 GHz
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Fig. 3.2 Methanol conductivity deviation from target, 200 MHz - 20 GHz

Conductivity error can be high at low frequencies due 1o the low absolute conductivity values.
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A4  Head Tissue

Broadband head simulating liquid was measured at a temperature of 22 +/- 2 °C. The liquid temperature
was stabilizad within 0.05 °C of the desired temperalure. Deviations are presented relative to the reference
dala for this material, Those parameters have been evaluated from multiple measurements on the used
bath with precision reference OCF and further methods.

Panmlitivity daviatkan
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Fig. 4.1 HSL permittivity deviation from target, 200 MHz - 20 GHz
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Fig. 4.2 HSL conductivity deviation from targst, 200 MHz — 20 GHz
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AL 0.05 mol/L MaCl solution

0.05 melL NaCl / waler solution has a static conductivity of 0.5 S/m, similar to MRI HCL {High Canductivily
Liguid). It was measured at a temperature of 22 +/- 2 *C. The liguid temperature was stabilized within 0.05
“C of the desired temperatura. Deviations are presented relative to the reference data for this material,
These paramaters have been derived from the theorelical model according o [7], malched to the
measuremants from referance probes and other sources.

A quantity of 1 liter was used for the measurement,
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Fig. 5.1 .05 molfL solufion permittivity deviation from target, 200 MHz — 20 GHz
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Fig. 5.2 0.05 molL =olution conductivity deviation from target, 200 MHz - 20 GHz
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Appendix B:

Mominal parameters of reference materials used for calibration
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Fig. B.1 Permittivity of reference materials
i Conductivity of rofarence materials
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Fig.B.2 Conductivity of reference materials
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Fig. B.3 Loss tangent of reference matenals
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