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Appendix A.2 Dipole Calibration certificate (D2450V2 895
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Measurement Conditions

DASY system cenliguralion, as far as not giver: on paga 1.

DASY Version DASYS2 V52,104
Extrapolation Aavanced Extrapalation
Phanlom Modular Flat Phantem

Distance Dipole Center - TSL

10 mm

with Spacer

Zoom Scan Resolution

dx, dy, dz =5 mm

Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following paramelers and calculations wers appliad
Temperature Permittivity Conductivity
Nominal Head TSL psrameters 220°C 39.2 1.80 mha'm
Measured Head TSL parameters (220+02)°C 37Tx6N 1.84 mham £ 6%
Head TSL temperature change during test <05°C -
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Conditicn
SAR measured 250 mW = pul power 13.3 Wikg

SAR for neminal Head TSL paramatsrs

normalized to 1\

52.2 Wikg +17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.26 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

24.7 Wik + 16.5 % (k=2)

Cortlicaie No: D2450V2-835_Sep23
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, Lranslormad 1o faed point

5440+ 410

Retum Leas -2404dB
General Antenna Parameters and Design
rFI<>::IriC:iI Delay [one direction) 1.157 ns

Alter leng tem use wilh 100W radialed power, cnty a slight warming of the dipeols near tha feedpoint can be measurad.

The dipole is made of standard semirigi coaxial cable. The center cenducler ¢f the feedng ing is direclly connected to the
second arm of tha dipale. Tha antanns is therefore shart-circuited for DC-slgnals. On some of the cipales, small end caps

ara added fo the dipoke arms in order to improve matching wihan loaded according to the pasition as explained in the
‘Measurement Concitions” paragraph, The SAR data ars not affected by this change. The overall dipole length iz atlll

according to the Standard

No excessive force must be applied fe the dipole arms, becauss they might band or the solderad connections near the

faedpeint may ba damaged.

Additional EUT Data

Manufactured by

Certificate Mo: D2450V2-895_Se023
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Appendix A.3 Dipole Calibration certificate (D5GHzV2 1134
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5250 MHz

Impedance, ransiormed Lo feod point

4860-78j0

Return Loss

-220d8

Antenna Parameters with Head TSL at 5600 MHz

Impedance. lrensformed to feed paint

l

5480-22jQ

Retum Loss

-259d8

Antenna Parameters with Head TSL at 5800 MHz

Impedance, fransformead to feed paint

8480-2.7I0

Retum Loss -256dB
General Antenna Parameters and Design
Elactrical Delay (ona direction) 1,204 ns

Afler long term use with 100W radiated power, only a slight waming of the dipale near the feedpeinl can be measured.

The dipole 15 mace of stancard semirigid coaxial cable. The center conductar of the feeding line is directy connected to the
sacond arm of the dipole. The antenna is Iherelore shorl<ircuited for DC-signals. On some of the dipoles, small end caps

are sdded to the dipole arms In order ta Improve malching when loaded according to the position as expiained in the
"Measurement Conditions” paragraph. The SAR data are net affected by Ihis change, Tre overall dipo'e length is still

according lo the Standard.

No excessive loree must be applied to the dipole arms, because they might bend or the soidered conneaclions near the

feadpoint may be damaged,

Additional EUT Data

Manufactured by

SPEAG

Certificate No: DEOHzV2-1154_Jan24
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DASYS5 Validation Report for Head TSL
Date: 17,01.2024
Test Laboratory: SPEAG, Zurich, Swilzerland

DUT: Dipole DA3GHzV2; Type: DSGHzV2: Serial: DSGHzV2 - SN:1134

Communication System: UID 0 - CW: Frequency: 5250 MHz, Frequency: 5600 MHe, Frequency: 5800
MHz

Medium purameters used: = 5250 MHz; o ~ 4.65 Sifm; &~ 36.5; p ~ 1000 kgim®

Medium parameters used: = 5600 MHz: ¢ = 5.04 S/m: g = 36.1; p = 1000 ke/m’

Medium parameters used: [ = 5800 MHz; ¢ = 5.22 S/m; £ = 35.9; p = 1000 kg/m®

Phantom section: Flat Seclion

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

DASYS52 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(3.5, 5.5, 5.5) @ 5250 MHz, ConvF(5.1, 5.1, 5.1} @ 5600 Mz,
ConvF(3.01, 5.01, 5.01) @ 5800 MHz; Calibrated; (47.03,2023

o Sensor-Surface: 1.4mm (Mcchanical Surface Detection)

e Electronics: DAT4 Sna01; Calibrated; 03,10.2023

e Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA: Serial: 1001
o  DASYS252.1004(1335), SEMCAD X 14.6.14(7501)

Dipole Calibration for ITead Tissue/Pin=100mW, dist=10mm, {=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 75,52 V/m: Power Drift - -0.09 dB

Peak SAR (extrapolated) = 26.5 Wikg

SAR(I g) = 7.88 Wikg; SAR(10 g) = 2.28 Wike

Smallest distance from peaks to all points 3 dB below ~ 7.4 mm

Ratio of SAR at M2 to SAR at M1 =T71.1%

Maximum valuc of SAR (mcasured) ~ 18.2 Wikg

Dipole Calibration for Ilead Tissue/Pin=100mW, dist=10mm, =5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 73,91 Vim: Power Drift - (.02 4B

Peak SAR {extrapoluted) = 29,6 Wikg

SAR(] g) = 8.22 W/kg; SAR(10 g) = 2.36 W/kg

Smallest distance from peaks to all points 3 dB below ~ 7.2 mm

Ratio of SAR at M2 (o SAR at M| =68.6%

Maximum value of SAR (measured) — 19.7 Wikg

Certificate No: DSGHzV2-1134_Jan24 Page Gaf g
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Appendix A.4 Dipole Calibration certificate (D6.5GHzV2 1005
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Measurement Conditions

DASY sysiem configuration, 25 far 23 not glven on page 1.
DASY Version DASYS Vi6.2
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom |
Distance Dipole Center - TSL 5 mm with Spacer
Zoom Scan Resolution dx, dy =3.4 mm, ¢z =1.4mm Graced Ralio = 1.4 (Z direction)
Frequency 6500 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculationa were sppliec.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 4.8 6.07 mhoim
Measured Head TSL parameters (220+02)"C 333+6% 6.09 mhalm £6 % |
Head TSL temperature change during test <05°C ——
SAR result with Head TSL
| SAR averaged over 1 cm-{ (1 g) of Head TSL Condition
SAR measured 100 mW input power 29.3 Wikg
| SAR for nominal Head TSL parameters normalized o 1W 201 Wikg £ 24.7 % (k=2)
SAR averaged over 8 cm? (B g) of Head TSL Conditicr
SAR measured 100 MW Inout power 6.61 Wikg
SAR for nominal Beac TSL paramelers normalized to 1W 65.5 Wikg £ 24.4 % (k=2)
! SAR averaged over 10 cm?® (10 g) of Head TSL conditicn
| SAR measured 100 mW inpul power 5.41 Wikg
| SAR for nominal Head TSL parameters narmalized to 1W 53.6 Wikg & 24.4 % (k=2)
Cartficats Nao: D6.5GHzV2-1005_82023 Page 3of 6
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

| Impedance, transformed to feed point 5460 -20i0Q

‘ Return Loss -26.5¢B

APD {Absorbed Power Density)

APD averaged over 1 e’ Conditicn
APD measured 100 m'.','..'nput power 290 Wim?

_APD meazured normalized to 1W 2900 Wim# £29.2 % (k=25~
APD averaged over 4 cm? condition N

| APD measured 100 mW input power 132 Wim?

| APD measured | normalized to 1W 1320 Wim? £ 28.9 % (k=2)

*Tha reparted A2D valyas hava baen cardved Leing the peSART Y ard paSARS;.

General Antenna Parameters and Design
After long term use with 100W radialed power, enly a shght warming of the dipole near the feadpoint can be measured,

The dipole is made of standard semlrigid ceaxial eable. The center conductor of Ihe feeding line is directy connacted to the
second arm of the dipole. Tha antenna is therefora short-clreuited for DC-signals. On some of the dipoles, small end caps
are addec Lo he dipole arms in order to improve matching when loaded sccording to the pesition as explained in the
"Measurement Conditions” paragraph. The SAR data are not affacted by this change. The overall dipole lenglh is still
according to the Stancard

No excaszive force must be spplied 1o the dipele arms, because they might bend or tha soldersd connections near the
feedpoint may be damaged.

Additional EUT Data

NManufactured by SPEAG

Certificate No: D6.50H2Y2-1005_Sep2i Psge 4 of 6

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIA002-004/6(220705) KP24-06260



http://www.kctl.co.kr/

Eurofins KCTL Co.,Ltd.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-70-5008-1021 FAX: 82-505-299-8311
www.kctl.co.kr

Report No.:

KR24-SPF0025
Page (98) of (104)

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

KCTL-TIA002-004/6(220705)

KP24-06260



http://www.kctl.co.kr/

Eurofins KCTL Co.,Ltd.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-70-5008-1021 FAX: 82-505-299-8311
www.kctl.co.kr

Report No.:

KR24-SPF0025
Page (99) of (104)

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

KCTL-TIA002-004/6(220705)

KP24-06260



http://www.kctl.co.kr/

Eurofins KCTL Co.,Ltd.

65, Sinwon-ro, Yeongtong-gu, Report No.:
Suwon-si, Gyeonggi-do, 16677, Korea KR24-SPF0025
TEL: 82-70-5008-1021 FAX: 82-505-299-8311 Page (100) of (104)

www.kctl.co.kr

Instead of the typical annual calibration recommended by measurement standards, longer
calibration intervals of up to three years may be considered when it is demonstrated that the SAR

target, impedance and return loss of a dipole have remain stable according to the following
requirements

RSS-102.SAR.MEAS requirements
a) Return loss: < - 20 dB, within 20 % of previous measurement
b) Impedance: within 5 Q from previous measurement.

2450 MNHz
. Date of Return Loss o Impedance
Dipole Antenna | Head/Body Measurement (dB) A% Q) AQ
D2450V2 2023-09-26 -24.78 54.43
SN 895 Head 2024-09-25 -26.55 715 53.71 0.72
1 Active ChITrace 2 Response 3 stimuls nalysis 5 Instr Stake.

Misc setup |
Backight
on

Firmware
o

IFBW 70 kHe Stop 2 65 GHz

< Figure 1. Measurement result o Head eturn Loss> < Figure 2. Measurement result of Head Impedance>

6500 MH:
. Date of Return Loss o Impedance
Dipole Antenna | Head/Body Measurement (dB) A% Q) AQ
D6500Vv2 2023-09-21 -26.48 54.54
SN 1005 Head 2024-09-20 2814 6.28 52.58 +1.96
T Active ChiTrace Flesponse fimulus & MkrfAnalysis —  Instr State

1 Active ChyTrace 2 Response 3 3timulus 4 Mkefanalysis S Instr State:

Abort Printing

Printer Setup...

Mutjport Test Set

Mulipart Test et
Setup

Sehup

Backlight
Ohl

Firmware
Revisian

IFBI 70 kHz Span 2 GHz [

Meas :31

< Figure 1. Measurement resultof Head Retn Los> < Figure 2. Measurement result of Head Impedance
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Appendix B. SAR Tissue Specification

The brain mixtures consist of a viscous gel using hydrox-ethl cellullose(HEC) gelling agent and saline
solution. Preservation with a bacteriacide is added and visual inspection is made to make sure air
bubbles are not trapped during the mixing process. The mixture is calibrated to obtain proper dielectric
constant (permittivity) and conductivity of the desired tissue.

Frequency (i) 750 ~ 835 1750 1900 2 450 o
Tissue Type Head | Body | Head | Body | Head | Body | Head | Body | Head | Body
Ingredient % by weight
Water 40.29 | 51.97 | 53.00 | 68.00 | 55.00 | 70.50 | 72.00 | 73.00 | 65.52 | 80.00
Salt (NaCl) 1.38 0.93 0.40 0.20 0.35 0.30 0.10 0.10 0 0
Sugar 57.90 | 47.00 0 0 0 0 0 0 0 0
HEC 0.24 0 0 0 0 0 0 0 0 0
Bactericide 0.19 | 0.10 0 0 0 0 0 0 0 0
Triton X-100 0 0 0 0 0 0 20.00 0 17.24 0
DGBE 0 0 46.60 | 31.80 | 44.65 | 29.20 0 26.90 0 0
Diethylene glycol hexyl ether 0 0 0 0 0 0 7.90 0 17.24 0
Polysorbate (Tween) 80 0 0 0 0 0 0 0 0 0 20.00
Tissue parameter target by C. Gabriel and G. Harts grove.
Salt: 99 % Pure Sodium Chloride Sucrose: 98 % Pure Sucrose
Water: De-ionized, 16 M resistivity HEC: Hydroxyethyl Cellulose

DGBE: 99 % Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy) ethanol]
Triton X-100(ultra-pure): Polyethylene glycol mono[4-(1,1,3,3-tetramethybutyl)phenyl] ether
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