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Appendix A.4 Dipole Calibration certificate

Calibration Laboratory of \\\\i:i?'/’/ G Schweizeriacher Kalibrierdienst
Schmid & Partner M c Sarvice sulsse @ étalonnage
Engineering AG R Servizio svizzero ol taratura
Zoughausstrasse 43, B004 Zurich, Switzertand AN S swiss Calibration Service
"l
Accredited by the Swiss Accreditation Sanvice [SAS) Accreditation No: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

client  KCTL (Dymstec) Certificate No: D750V3-1183_Sep20
|CALIBRATION CERTIFICATE |

Obgece D750V3 - SN:1183

Calbration procedureds) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Cafibeation date September 15, 2020

This calibratica certificate documants the traceabilty 1o nationad standards, which raalize the physical units of measuremens (81
Tha measurements and the uncartainges with confidance probability ars gven on the following pages and oo part of the certilicate.

Al catbrations have been conducted = tha ciosed laboratory facility: enviranment temparalwe {22 = 3)°C and humidity < 70%

Calitration Equipment used (MATE criticed for calibrasion)

Frim:m Standards D¢ ‘l}nliData {Cantilicate No.) Scheduled Calibration
Powsr mater NRP SN 104778 01-Apr-20 (No. 217-03100/0G101) Apr-21
Power sansar NAP-Z91 SN: 102244 01-Apr-20 (No. 217-03100) Apr-21
Power sensor NAP-Z291 SN 103245 01-Apr-20 (No. 217-03101) Apr-21

| Relerance 20 4B Attanuatar SN- BHB394 |20k) 31-Mar20 (No. 217-03106) Agr-21
Type-N mismalch combination SN- 310982 / 06327 31-Mar-20 (No, 217-03104) Agr21
Raferance Prabe EX30V4 SN: 7408 28-Jun-20 (No. EX3-7405_Jun20) Jun-21

| DAE4 SN 601 27-Dec-18 (No. DAE4-601_Deotii) Dec-20
Secondary Standards oe Chack Dare (1 house) Scheduled Check
Power moter E42198 SN: GB3a512475 30-0ct-14 (in house check Feb-19) In house check: Oct<20
Power sansor HP 84814 SN: US3T292743 Q7-0ct-15 (in house check Oat-18) In house check: Oct-20
Power sensoe HP B481A | 5N MY41092317 07-0ct-15 (In house chack Oci-18) In house check: Oct-20
RF genarator AAS SMT-06 SN: 100072 15-Jun-15 (n house check O41-18) In house check: Oct-20
Netwark Analyzar Agient EBISBA | SN: US41080477 31-Mar-14 (in house check Oct1§) In house ahack: Oct-20

Namae Funcson Signaturo

Cafibwated by Michasl Webar Laboratory Techrician Iys
Approved by Katjm Pokavic Tachnical Manager /M’

Issuad: Septamber 17, 2020

Thiz calibration cerificata shall not ba reproduced excopt in full without witien approval of the labaratory
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servitio svizzero di taratura

S Swiss Calibration Service

Accredited by the Swiss Accrediation Service (SAS) Accreditation No,: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA

Multilateral Agr for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

* Antenna Parameters with TSL: The dipole is mounted with the spacer to 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 Retumn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

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

* SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

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

Measurement Conditions

DASY system configuration, as far as not glven on page 1.

DASY Version DASYS V52104

Extrapoiation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Conter - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5mm

Frequency 750 MHz £ 1 MH2
Head TSL parameters

The following parameters and caloulations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 41.9 0.88 mho/m

Measured Heoad TSL parameters (220=02)°C 42.4 +6 % 0.91 mhaim + 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 maasured 250 mW input powaer 2.12 Wikg

SAR for nominal Head TSL parameters normalized to 1W 8.36 Wikg £ 17.0 % (k=2)

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

SAR measured 250 mW Input power 1.39 Wikg

SAR for nominal Head TSL parameters normalized to 1W 5.49 Wikg = 16,5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedancs, transformed to feed point 534Q-19jQ
Retumn Loss -28508
General Antenna Parameters and Design
l Electrical Delay (one direction) 1.030 ns

After long term use with 100W radiated power, only a slight wamming of the dipole near the feedpoint can be measured.

The dipole |5 made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connacted 16 the
second am of the dipole. The antenna Is therefare shomt-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order 10 improve matching when loaded according 1o the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not affected by this changs. The overall dipole fength is still

accordng 1o the Standard,

No excessive lorca must be applied to the dipole arms, becauss they might bend or the soldered connections near the

feadpoint may be damaged

Additional EUT Data

Manufactured by

SPEAG
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DASYS5 Validation Report for Head TSL

Date: 15.09.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1183

Communication System: UID 0 - CW; Frequency: 750 MHz
Medium parameters used: f= 750 MHz: o = 0.91 S/m; &= 42.4; p = 1000 kg/m?
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI €63.19-2011)
DASYS52 Configuration:
» Probe: EX3DV4 - SN7405: ConvF(10, 10, 10) @ 750 MHz; Calibrated: 29.06,2020
* Sensor-Surface: |.4mm (Mechanical Surfuce Detection)
» Electronics: DAE4 Sn601; Calibrated: 27.12,.2019
» Phantom: Flat Phantom 4.9 (front); Type: QD 0L P49 AA: Serial: 1001

» DASY5252.10.4(1527); SEMCAD X 14.6.14(7483)
Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Mecasurement grid: dx=5mm, dy=5mm, dz=Smm
Reference Value = 58.38 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 3.22 Wikg
SAR(1 g) = 2.12 W/kg; SAR(10 g) = 1.39 W/kg
Smallest distance from peaks to all points 3 dB below = 18.9 mm

Ratio of SAR at M2 to SAR at M1 = 65.9%
Mauximum value of SAR (measured) = 2.84 W/kg

-2.40
-4.80
-7.20
-9.60

-12.00

0dB =2.84 Wikg = 4.53 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzeriand

Accradtad by tha Swiss Accreditalion Service (SAS)
The Swiss Accreditation Service is one of the signatories

Appendix A.5 Dipole Calibration certificate

a1y,
WY 7,

1o the EA

Multitateral Agreament for the recoganition of callibration cenificates

Chent

KCTL (Dymstec)

nwoow

ischer Kalib i
Service sulsse d'étalonnage
Servizio svizzero di tarstura
Swiss Calibration Servics

Accreditation No.: SCS 0108

Certinicate No: DBS0V2-1006_Apr20

CALIBRATION CERTIFICATE

Quject

Callbration procedirsis)

QA CAL-05.v11

Caltbration date

April 21, 2020

Cadbration Equipment used (MATE criticadl for calibeation)

D850V2 - SN:1006

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

This calibeation certificate documents e traceabilty 1o natonai standards, which realize the plysical units of measurements (S1)
The measuremants and the uncertainies with confidence probablity are givan an the fcllowing pages and ara pan of the canicale

All calibrations have bean conduciad in the closad laborasary facility: enviranment temperature (22 = 3)'C and humicity < 70%

Name
Casbrated by Jeton Kastrall
Approvad by Katia Pokovia

Function
Laborsory Technician

Technical Manager

Primary Standands iDw Cal Date (Cantificate No.) Schoduled Calbration
Power metor NRP SN: 104778 01-Ape-20 (No. 217-03100/03101) Apr-21

Fower sansor NRP-Z81 SN: 103244 01-Ape-20 (No. 217.03100) Apr-21

Power sansor NAP-Z81 SN. 103245 01-Ape-20 (No. 297-03101) Apr-21

Asderence 20 dB Atterwator SN BHEGHM [20k) 31-Mar-20 (No. 217-03106) Apr-21

Type-N mismatch combination SN; 310882 / 06527 31-Mar-20 (No. 217-03104) Apr-21

Refecence Prabe EXI0VA SN: 7349 31-Doc- 18 (No, EX3-7340_Dec19) Dac-20

DAE4 SN: 801 27-Doc-19 {(Na, DAE4-601_Dec18) Dac-20

Secondary Standards 1D # Chack Date (in house) Scheduled Check
Power meter E44198 SN: GB3eS12475 30-0¢1-14 (in house check Fol-18) In house chack: Oct 20
Power sensor HP B481A SN: US37292783 07-0c1-15 fin house check Oc1-16) In house check: Oct-20
Power sansor HP 84814 SN MY41062317 07-00t-15 {In house check OC1-1E) In housa check: Oct-20
AF generator RAS SMT-06 SN 100872 15-Jur-15 (in house check Oct-18) In houge check: Oct-20
Netwark Anglyzer Agilent EBIESA | SN: US41080477 31-Mar14 (in house check Oct-16) In housa chack: Oct-20

Signature

—

2

Issued: Apnl 24, 2020

Certificate No: DB50V2-1006_Apr20
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Calibration Laboratory of Sy,

S S olzerisch

Schmid & Partner S e :f:;. wnm:m:v::l.m

Engineering AG N ¢ Servizio svizzero dl taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland %, /;7-\?\\ S Swiss Calibration Servico
Accradsud by the Swiss Accrediation Sarvios (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agr for the recog of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)*, March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

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

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

DASY systam configuration, as lar as not given on page 1

DASY Version DASYS V52104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 850 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations wera applied.
Temperature Pormittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.92 mho/m
Measured Hoad TSL parameters (220202)°C 42126% 0.93 mha/m + 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 250 mW input power 2.50 Wikg
SAR for nominal Haad TSL parameters nomalized to 1W 9.95 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measurad 250 mW input power 1.62 Wikg
SAR for nominal Head TSL parameters normalized 10 1W 5.45 W/ikg £ 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed 10 feod poim 51.7Q-252

Retumn Loss -30.4dB
General Antenna Parameters and Design

Elecirical Detay (one direction) 1434 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured

The dipole is made of standard semirigid coaxial cable. The center conducior of the feading line is directly connected to the
second arm of the dipole. The antenna s therefore shont-circuited for DC-signals. On some of the dipoles, small end capa
are added to the dipole arms in order {o improve matching when loadad according 1o the position as sxplained in the
‘Measurerment Conditions® paragraph, The SAR data are not affected by this change. The overall dipole length is still

acoording to the Standard,

No excessive force must be applied to the dipole arms, because they might bend or the soldered conneclions near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

| SPEAG
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DASYS5 Validation Report for Head TSL

Date: 21.04,2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipoie 850 MHz; Type: D850V2; Serial: D850V2 - SN: 1006

Communication System:; UID 0 - CW; Frequency: 8§50 MHz

Medium parameters used: f = 850 MHz; o = 0.93 S/m; & = 42.1; p = 1000 kg/m’
Phantom section; Flat Section

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

DASYS52 Configuration:
s Probe: EX3DV4 - SN7349; ConvF(9.78, 9.78, 9.78) @ 850 MHz; Calibrated: 31.12.2019
o Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Culibrated: 27.12.2019
« Phantom: Flat Phantom 4.9 (front); Type: QD O00L P49 AA; Serial: 1001

o« DASY3252.10.4(1527), SEMCAD X 14.6.14(7483)

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

Reference Value = 63.51 V/im; Power Drift =-0,03 dB

Peak SAR (extrapolated) = 3.77 W/kg

SAR(1 g) = 2.5 W/kg: SAR(10 g) = 1.62 W/kg

Smallest distance from peaks to all points 3 dB below = 16 mm

Ratio of SAR at M2 10 SAR at M1 = 66%

Maximum value of SAR (measured) = 3.34 Wikg

2,00
-4.00
-6.00

-8.00

-10.00

() dB = 3.34 W/kg = 5.24 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of
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Engineering AG
Zeughsusstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kallbrierd|enst
Service sulsse o'étalonnage

c Servizio svizzero di tarstura

S Swiss Cafibration Service

Accrediled by the Swiss Accredftation Semice [SAS) Accraditation No.. SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ag t for the r gnition of calibration cartificates

KCTL (Dymstec)
|CALIBRATION CERTIFICATE |

Client

Certificate No: D1750V2-1072_Apr20

Coject D1750V2 - SN:1072

QA CAL-05.v11
Calibration Procedure for SAR Validation Sources batween 0.7-3 GHz

Callbrutian procedureds)

Calbration date

April 20, 2020

This calibraton carificate documents the lraceabiity 10 natongi standards, which realize the
The maasureamants and the uncenalinbes with conlidence probablity are given on the following pages and are pan of the certficale

physicsl units of measurements (S1)

Al calibrations have bagn conductod in the closad kaboratory facility: environmen! temperature (22 + 31°C and humidily < 70%

Caltration Equipment used (MATE crtcal for cakbration)

Primary Standards D& Cad Date (Curtiticate No.) Scheduled Calibiration
Powar mater NRP SN: 104778 01-Apr-20 (No. 217-0310003101) Apr-21

Powar sarsar NRE. 201 SN: 10Q244 Gt-Apr-20 (No. 21703100) Apr21

Power sansar NRP-Z91 SN: 105245 M-Apr-20 (No. 217-03101) Apr-21

Reference 20 48 Atlenustcr SN: BRS04 (20K) J1-Mar-20 (No. 217-03106} Apr-21

Type-N mismatch combination SN. 310962 / 06327 31-Mar-20 (No, 217-03104) Apr-21

Refarance Probe EX3OV4 SN: 7340 31-Dec-19 (No. EX3-7340_Dec19} Dec-20

DAE4 SN e 27-Dac-18 (No. DAE4-60Y_Dec18) Dec-20

Secondary Standurds {1D# Check Date (In house) Schedubed Chack
Pawar mater E44158 SN: GBOSS512475 J0-Oct- 14 (in hausa chock Fab.18) In house check: Oct-20

Power senser HP BA81A

Pawer sensce HP 84814

AF panerator AAS SMT-06
Natwork Anatyzar Agient EB356A

Calibested by

Approved by

SN; US27282763
SN. MY41082317
SN 100972

SN: US41080477

Name
Claudio Leublor

Kalja Pokovic

07-Oct-15 (in house check Oct-18)
07-0ct-15 {in howsa chack Oct-18)
15Jun-15 {In heuse check Oct-18)
31-Mar-14 {n housa chack Qct-19)

Function

Lahcratoty Technician

Technical Marager

In house check: Oct-20
In house check: Oct-20

In howse check: Oc
In house checic Qct-20

Ta.

Issued: April 21, 2020

Ths calibration cantfficate shall not ba reproduced except m full without written appeoval of the laboratory.
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Calibration Laboratory of _‘q’\‘“il;""’-,__ Schweizerischer Kalibrierdienst

Schmid & Partner N “ S Service suisse d'dtalonnage
Englineering AG % C garvizio svizzoro di tarsturs

Zeughausstrasse 43, 8004 Zurich, Switzerland % ,{r}‘\\\ S swiss Callbration Service

Accredited by the Swiss Accradiation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service ks one of the signatories to the EA

Multilsteral Ag t for the gnition of callbration certificates

Glossary:

TSL tissue simuiating liquid

ConvF sensitivity in TSL / NOBRM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector 10 the feed point. The Return Loss ensures low
reflected power, No uncertainty required.

= Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

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

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

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

Cartificate No: D1750V2-1072_Apr20 Page2oté

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIA002-004/3 KP20-06768



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

KCTL Inc.

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

TEL: 82-31-285-0894

Report No.:
KR21-SPF0001-A
Page (226) of (274)

Measurement Conditions
DASY system configuration, as far as not

ven on page 1.

DASY Version DASYsS V52104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 2204 401 1.37 mho/m
Measured Head TSL parameters (220202)°C 405286% 1.35 mho/m = 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
SAH measured 250 mW input power 9.02 Wikg
SAR for nominal Head TSL parameters [ normalized to 1W 36.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input power 4.75 W/ikg
SAR for nominal Head TSL parameters nommakized to 1W 19.1 Wikg = 16,5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5080-07iQ
Return Loss 394dB
General Antenna Parameters and Design
' Electrical Delay {one direction) ] 1.217 ns

After long term use with 100W radiated power, only a slight wamming of the dipole near the feedpoint can be measured

The dipole is made of standard semirigid coaxial cable. The centar conductor of the feeding fine is directly connected 1o the
second amm of the dpole., The antenna is therefore short-circuited for DC-signais. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according 10 the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is stil

according to the Standard

No axcessive force must be applied to the dpole arms, because they might bend or the soldered connections near the

leedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG
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DASYS5 Validation Report for Head TSL

Dute: 20.04.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1072

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: {= 1750 MHz; 6 = 1.35 S/m. &, = 40.5; p = 1000 kgjm;
Phantom section: Flar Section

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

DASY52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(8.76, 8.76, 8,76) @ 1750 MHz; Calibrated: 31.12.2019
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
* Phantom: Flat Phantom 5.0 (front); Type: QD 000 P30 AA: Serial: 1001

« DASY5252.104(1527); SEMCAD X 14.6.14(7483)

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

Reference Value = 106.3 V/im; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 16,9 Wikg

SAR(I g) = 9.02 W/kg; SAR(10 g) = 4.75 W/kg

Smallest distance from peaks to ull points 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M| = 53.7%

Maximum value of SAR (measured) = 14.1 Wrkg

-3.00
-6.00
-9.00

-12.00

-15.00

0dB = 14.1 W/kg = 11.49 dBW/kg
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Impedance Measurement Plot for Head TSL

Eloe Yew Channel Swaep Cafbration Trace Scals Marker System ‘Window Heb

Stalus CHI: &N [ C*1Port

Avg=2 Delay
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Appendix A.7 Dipole Calibration certificate 00VvV2 5d160

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweézerischer Kalibrierdianst
Sarvice suisse d'étalonnage

c Sorvizio svizzero di taratura

S Swiss Calibration Service

Accrediied by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA

Multilateral Agr for the r gnition of calibration certificates

cient  KCTL (Dymstec) Certificate No: D1900V2-5d160_Apr20

|CALIBRATION CERTIFICATE

Chject D1900V2 ~ SN:5d160

| Calibeabon procedureds) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GH2

Calibraton data A.pf“ 22, 2020

This calibration cartificate documents the fraceabilty to national standards, which reakzs tha physical units of measurements (S1)
The measurements and the uncotaintes with confidance probability ae givan on the folowing pages and are part of 1he certiticate
Al calBrations have bean conducted in the dosed labaratory faclity, ervironmant temperature (22 » 3)°C and humidity < 70%,

L=

Cafibration Equipment used (MATE cnical for calbration)

Primary Standards DA Cal Date (Certificate No.) Schaduled Calbeation

Powar metar NAP | SN: 104778 01-Apr-20 (No, 217-C3100/03101) Apra1

Power sensor NAP-281 | SN: 103244 0% Apr-20 (No. 217-00100) Apt-21

Power sansor NRP-221 SN 108245 -Agr-20 (Na. 217-03101) Apr-21

Haterance 20 dB Atftenuator SN! BHI354 (20%) J1-Mar-20 (No. 217-03108) Apr-21

Typa-N msmasch combination SN: 3108862 / 06327 3-Mar) (No, 217-03104) Apr-21

Asference Probe EX30V4 SN: 7349 21-Dec-18 (No. EX3-7549 Dec19) Dac20

DAE4 SN: 601 27-Dec-19 (No. DAES-601 Dect9) Dac-20

Secondary Standards LD#& - Check Date (in house) Scheduled Check

Power meter E44188 SN: GB32512478 30-0Oct-14 (In houss chack Feb-19) In house chock: Oct-20

Power sansor HP BAB1A SN. US37202783 07-0¢8-15 (in houss chack Oce-18) In house chack. Dee-20

Power sansor HP B4S1A SN MY41092317 07-0¢a-15 (In housa check Oct-18) In house check: Oc-20

R¥ ganarator R&ES SMT-08 SN 100672 15Jun-15 {in house check Ogl-1B) In house chack, Ogt-20

Neatwark Analyzer Agilort ES358A | SN: US41080477 31-Mar-14 (in housa chack Oct-18) In hause check: Oce-20
Name Function Signature

Caibrsted by Jeltrey Katzmaun Laboeatary Technican / é; é

Appraved by Katja Fokovic Tacheical Manages :,.fffzf’y‘g

Issued Apnl 24, 2020

T_l_n_.-s l;q.‘_l_ly;}hqr cer}:!,c:!:.- shall not be reproduced except in iUl without wratten approval of the abomsory
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Calibration Laboratory of

] S Schweizerischer Kafibrierdianst
Schmid & Partner c Service suisse d'étalonnage
Englneering AG Servizio svizzero di taratura
Zeughsusstrssse 43, 8004 Zurich, Switzerland S Swiss Calibration Service
hccredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilsterai Agreement for the recognition of calibeation certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
{SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

» Maeasurement 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 centar marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point,
No uncertainty required.

* SARA measured: SAR measured at the stated antenna input power,

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not

iven on page 1

DASY Version DASYS V52,104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx,dy,dz =5mm
Frequency 1900 MHZz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mha'm
Measured Head TSL parameters (220=202)°C AM1x6% 1.3 mho/m = 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 250 mW input power 8.75 Wikg
SAR for nominal Head TSL parameters normalized o 1W 39.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 5.10 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.5 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transformed to feed point 5080+58|Q

Rewm Loss -24.7 dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.195 ns

Alter long term use with 100W radiated power, only a shight warming of the dipole near the feedpoint can be measured

The dpole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole, The antenna is therefore shont-circuiled for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms in ordar to improve matching when loaded according 1o the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole fength is stil
according to the Standard

No excessive force must be applied to the dipole arms, because thay might bend or the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

[ Manufactured by SPEAG
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DASYS5 Validation Report for Head TSL
Date: 22.04.2020
Test Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d 160
Communication System: UID 0 - CW; Frequency: 1900 MHz
Medium parameters used: f= 1900 MHz; o = 1.39 S/m; & =41.1; p = 1000 kg/m*
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANS] C63.19-2011)
DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.6, 8.6, 8.6) @ 1900 MHz; Calibrated: 31,12,2019
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
« Phantom: Flat Phantom 3.0 (front); Type: QD 000 P50 AA; Serial: 1001

« DASYS252.10.4(1527); SEMCAD X 14.6.14(7483)

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 = 108.8 V/m; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 18.1 Wikg

SAR(1 g) = 9.75 W/kg; SAR(10 g) = 5.10 W/kg

Smallest distance from peaks to all points 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M1 = 54.3%

Maximum value of SAR (measured) = 15.2 W/kg

-3.40
-6.80
-10.20
-13.60

-17.00

0 dB =152 W/kg = 11.82 dBW/kg
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Impedance Measurement Plot for Head TSL

Gl Vew Channel

Swaep Calbration Trace Scals Marker System Yondow tislp
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Stahus

Centificate No: D1900V2-5d160_Apr20

Page 6ol 6

This test report shall not be reproduced, except in full, without the written approval
KP20-06768

KCTL-TIA002-004/3


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

65, Silrsvgj[)!_YeLTg(tf).ng-gu, Report No.:
Suwon-si, Gyeonggi-do, 16677, Korea KR21-SPF0001-A
TEL: 82-31-285-0894  FAX: 82-505-299-8311 Page (236) of (274)

www.kctl.co.kr

Appendix A.8 Dipole Calibration certificate (D2450V2 895

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, B004 Zurich, Switzarland

S Schwelzerischer Kalibrierdienst

c Service sulsse d'étalonnage
Servizio svizzero di tarstura

S Swiss Calibration Service

Accredited by the Swiss Accrediation Sandcs (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multiisteral Agreement for the recognition of callbration cartificates

ciient ~ KCTL (Dymstec) Certificats No: D2450V2-895 Jul20
([CALIBRATION CERTIFICATE =

Object D2450V/2 - SN:885

Calibration procedure(a) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calbmavian date JU'Y 21 , 2020

Thiz caliaration cortficate documsnts the fraceability fo natiane standards, which reallze the phyuical units of messurémernts (S1).

The measurements and the uncaraintes with confidance probatiiRy are grvan on e lollowing papes and are parn of the cedificata

All calibriations have bean conductad in the dosagd Isberutary taciity: envirconment temparature (22 = 3)°C and humidity < 70%

Calration Equipment ussed (MATE artticsl for calibe alion)

f Primacy Standards [0 Cal Date (Certificate No.) Scheduled Calbratior

Powar metor NRFP SN 104778 01-Apr-20 (No. 217-0310003101) Apr-21

Power senaor NRP-Z91 SN: 106244 Ut-Apr20 (No. 217-03100) Apr-21
Power sengor NRP-291 SN: 103245 Q1-Ape20 (No. 217-08101) Apr-21
| Atderence 20 dB Attenuator SN: BHA304 (20K) 31-Mar-20 (No. 217-03106) Ape-21
{ Type-N mismatch cambination SN: 310982 / D6327 J1-Mar-20 (No. 217-03104) Ape-21
| Reference Probe EX30V4 SN: 7348 29-Jun-20 (No. EX3-7349_Jun20) Jun-21
DAEA ‘ SN 601 27-Dec-19 (No, DAEAEDT_ Dar19) Dec-20
Secandary Standards | D# Check Date (In houss) Scheduted Check
| Power meter E44198 SN GE3351247% 30-0ct-14 (In hausa chook Fab-19) in housa chack: Oct-20
1 Power sensor HP 8481A SN US37282763 07-0Oct-15 {in house check Oct-18) n hause chack: C 0 |
Power sensor HP 8481 A SN MYa1082317 07-0ct-15 (n house check Oct-18) In house check: Oct-20
AF genamlor AAS SMT-08 SN 100872 15-Jur-15 (in hause chack Oct-18) In house check: Oct-20
I Network Analyrer Aglont ES358A | SN US41080477 31-Mar-14 (in house check Oct-1§) In house check: Oct-20
Narme Functian Signalure
Calibrated by Jaftray Katzman Laborhory Tachnician

| Approved by Katlg Pokivic Technical Menager /&%

Issuac: July 23, 2020
Thia callbeation cantificale shail not be raproduced except in full without weitten approvt of the laborstory
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Calibration Laboratory of 280, S  Schweizerischor Kalibrierdienat
Schmid & Partner %ﬁ G Service suisse détsionnage
Engineering AG e Servizip svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland N S swiss Callbration Service
LTI L
Acoredned by the Swiss Accredtalion Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreamant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) |EC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHzZ"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

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

The reported unceriainty 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%,
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version _‘ DASYS V52.10.4
Extrapolation Advanced Extrapolation
Phantom Moduiar Flat Phantom
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 parametess and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mho'm
Measured Head TSL parameters (220=02)"C 385+£6% 1.84 mho'm + 6 %
Head TSL temperature change during test <05°C — -
SAR result with Head TSL
1' SAR averaged over 1 cm? (1 g) of Head TSL Condition

SAR measured

250 mW input powar

13.3 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

52.4 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW Input power

812 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

24.3 Wikg = 165 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point ] 5650+35|Q
Retum Loss -242dB

General Antenna Parameters and Design

[E!e::!ncai Detay (one direction) [ 1.158 ns |

After long term use with 100W radiated power, anly a slight waming of the dipole near the feadpoint can be measured

The ¢ipole is made of standard semirigid coaxlal cable, The centsr conductor of the faeding line I directly connected to the
second arm ol the dipole, The antenna is therefore short-circuited for DC-signals. On some of the dipotes, small erxd caps
are sdded o the dipolo amms in order to improve matching when loaded according to the position as explained in the
‘Measurement Conditions" paragraph, The SAR data ara not affected by this change. The overall dipole length is still
according to the Standard

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

Additional EUT Data

77}
0
m
I
©

[ Manufactured by
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DASY5 Validation Report for Head TSL

Date: 21.07.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 895

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

Medium parameters used: f = 2450 MHz; o = 1.84 S/m; g, = 38.5; p = 1000 kg/m’
Phantom section; Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 1)

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(7.74, 7,74, 7.74) @ 2450 MHz, Calibrated: 29.06.2020
» Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001

« DASYS5252.10.4(1527); SEMCAD X 14.6.14(7483)

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

Reference Value = 117.4 V/m; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 26.4 Wikg

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6.12 W/kg

Smallest distance from peaks to all points 3 dB below = 9 mm

Ratio of SAR at M2 to SAR at M| = 50.2%

Maximum value of SAR (measured) = 22.0 W/kg

-4.40
-8.80
-13.20

-17.60

-22.00

0dB =220 W/kg = 13.42 dBW/kg
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Impedance Measurement Plot for Head TSL
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Appendix A.9 Dipole Calibration certificate (D2600V2 1050

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibriardienst
Sarvice auisse d'étalonnage
Sarvizio svizzero di taraturs
Swiss Calibration Service

mwow

Accrediied by the Swiss Accreditalion Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 10 the EA
Muttiiateral Agreement for the recognition of calibration certificates

cient  KCTL (Dymstec) Certificats tio: D2600V2-1050_Jui20
|CALIBRATION CERTIFICATE

Copct D2600V2 - SN: 1050

Caltration prococurais) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

‘, Caitration date July 21, 2020

Ths caltration certificale documants the racsatslity 10 national standasds. which readzo the physical units of measwremants (S9)
Tha measurements and tha uncertainties with confidance probability are given an the lellowing pages and are pan of the cetficato
Al cafibrations have been conducted in e cosad abomstory Taciiity: enviranmant temparature (22 = 3)°C and humidity < 70%.

Caltsration Equipment used (MATE cntical for catbration)

Primary Standards ) ‘ D # Cal Date (Cerificaie No.) Scheduled Calibeation -
} Powor metec NRP 01-Aar-20 (Na, 217-C3100/03101) Apr-21
“ Powee sonsor NRF-201 01-Anr-20 (No. 217-03100) Ape-21

Power sensor NRP-251 01-Agr-20 (No, 217-03101) Apr-21

Aeterence 20 dB Attanuator

31-Mar-20 (No. 217-03104) Aor-21

Typa-N mismatch combination Mar-20 (No, 217-03104) Apr-21
Aefarance Probe EXADVa ‘ 2%Jun-20 (No. EX3-7348_Jun20) Jun-21
| DAE4 27-Dac-1% {No. DAE4-B01_Dec18) Dec-20
Saeccndary Standards Chack Date (in housa) Schedulad Check
Power meter £44108 30-Oct-14 (in house check Fab-18) In house check: Oct-20

Powesr sunsar HP B2B81A US37292783 07-0c1-15 {in houso chack Oc1-18) In house

| Power ssnsar 4P 84814 SN: MY41062317 070c1-15 {In house chack Oct18) In house checke Oct-20

| BF ganerator R&S SMT-08 SN: 100672 15 un-15 (In house oheck Oct-18) In house check: Oct-20

| Natwark Analyzer Agllent EBISBA | SN: US41060477 31-Mar-14 {In housa check Oct-19) In howse checlc Det-20
Name Function SOnaiure

Caitratad by Jetfray Katzman Labsratory Technician C/
;% #\
| Approved by Katla Pokonic Tochnicsl Managay /d 4

Issuag: July 23, 2020

This catbration cestiticate shall nat be reproduced axcspt In full without weitien sppeovi of the Eboralory.
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Calibration Laboratory of PO

R Schweizerischer Kalibrierdienst

Schmid & Partner N X S Servics suisse d'étalonnage

Engineering AG T C  servisio svizzero i tavatura
Zsughsusstrasse 43, 8004 Zurich, Switzerland BT S swiss Callbration Service
Accrecitad by the Swiss Actraditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accroditation Service |s one of the signatories 1o the EA
Multilsters! Ag: for the gnition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-heid and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) |EC 62209-2, “Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 8 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not

ivan on page 1

DASY Version DASYS V52.10.4
Extrapolation Agvanced Extrapoation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 Mz = 1 MHz
Head TSL parameters
The following parameters and calculations ware appiied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.98 mho/m
Measured Head TSL parameters (220+02)°C 378926% 201 mho'm+ 6 % I
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 250 mW input power 14.3 Wikg
SAR for nominal Head TSL parameters nomalzed to 1TW 56.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL candition }
SAR measured 250 m\W input power | 6.30 Wikg
SAR for nominal Head TSL parameters nomalized to 1W i 24.9 W/kg = 16.5 % (kn2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

l Impedance, transformed to feed point 48B0Q-84|Q

Retumn Loss -236dB

General Antenna Parameters and Design

Efsctrical Dalay (one direction) l 1.150 ns

After long term use with 100W radlated power, anly 8 séight warming of the dipole near the feedpoint can be measured

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line Is direotly connectad to the
second arm of the dipole. The antenna is therefore short-Gircuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms In order to improve matching when loaded according 10 the position as explained in the
‘Measurement Conditions* peragraph. The SAR data are not aftected by this change. The overall dipole tength is still
according 1o the Standard

No excessive force must be apphed to the dipole arms, bacause thay might bend or the soldered connections near the
feedpoint may be damaged

Additional EUT Data

- o

l Manufactured by SPEAG |
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DASYS5 Validation Report for Head TSL

Date: 21.07.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1050

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; o = 2.01 S/m: & = 37.9; p= 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration;
« Probe: EX3DV4 - SN7349; ConvF(7.54, 7.54, 7.54) @ 2600 MHz; Calibrated: 29.06,2020
« Seasor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

» DASYS5252.10.4(1527); SEMCAD X 14.6,14(7483)

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

Reference Value = 120.5 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 29.4 Wikg

SAR(1 g) = 14.3 W/kg; SAR(10 g) = 6.30 W/kg

Smallest distance from peaks to all points 3 dB below = 8.9 mm

Ratio of SAR at M2 1o SAR st M1 = 48.7%

Maximum value of SAR (measured) = 24.3 Wikg

-4.80
-9.60
-14.40

-19.20

-24.00

0dB =243 W/kg = 13.86 dBW/kg
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Impedance Measurement Plot for Head TSL
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Appendix A.10 Dipole Calibration certificate (D56zV2_1134)

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Zurich, Switzerdand

(3 Schweizerischer Kalibrierdienst
Service suisse d'étalonnage

c Sarvizio avizzeco oi tarstura

S Swiss Calibration Service

Accradited by the Swiss Accreditation Servics (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories o the EA

Muttitateral Agr for the ¢ gnition of cal canifi

Client KCTL (Dymstec) Certificate No: DSGH2ZV2-1134_May20

|CALIBRATION CERTIFICATE 1

‘Cb,-&r;l D5GHzV2 - SN:1134

Calbration peocadure(s) QA CAL-22.v4
Calibration Procedure for SAR Validation Sources between 3-8 GHz

Cadibeation date May 20, 2020

This caltiration cedificale documents the traceatility 10 natknal standards, which realize 1he physcst units of measwoements {54

Tha measuromaoms and the incertninties with confidence pe obability are given an the following pages and are part of the cetficale

All calibrations have been conducied i (he dosed abormony facility: environment temparature (22 & 3)°C ang humidity « 70%

Calbration Equipment used (M&TE critical lor calibeasion)

Primay Standards 0y Cal Data (Certncate No.) Schedued Calbration

Power meter NRP SN: 104778 01-Apr-20 (No. 217-03100/:03101) Ape-21

Power sensar NRP- 261 SN 103244 D1-Apr-20 (No. 217-03100) Ape-21

Power sensor NRP-Z81 SN 109245 01-Apr-20 (No. 217-03101) Apr-21

Aedecence 20 dB Attanuator SN BHBGEOM (20K) 31-Mar-2) (No, 217-03104) Apr-21

Typa-N mismateh combination SN 310062 / 06327 I-Mar-20 (No, 217-03104) Apr21

HAedarence Prode EX3DVA4 SN 3503 31-Dec-19 (No. EX3-3503_Dec19) Dec20

DAES SN: 6 27-Dec-18 (No. DAES-801_Dec19) Dec-20

Saconduey Standurds | 10 # _Chack Date (n [o)uavl ?«:fl'gd:ne'l Check

Power metor £44168 SN: GB39512475 30-Oct-14 (In house check Fab19) In house checx: Oct-20

Power sensar 4P BAB1A | SN US372a2ran 0740ct-15 (In house check Oot-18) In house check: Oct-20

Power sansor HP 82814 SN MY410€2317 0H0ct-15 (In houss check Oct-18) In house check: Oct-20

RF genecator RES SMT-06 SN: 100872 15-Jun-15 (n house gheck Oct-18) In house check: Oct-20
| Natwork Analyzer Agliant EE3E8A | SN: US41080477 31-Mar-14 [in houss chack Oc1-18) In house checik: Oct-20

Mame Functon Sgralus
Cafbrsted by Jellray Kalzman Laboratory Technician % % i 5
Agproved by Katja Pokovic Tachnicat Managar
Issuac. May 20, 2020

Ths calbration cedifcate ;.'lnll nat be reprotucad axcet In full -\imj.;u. wrilten approvad of the kaboratory
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Calibration Laboratory of _,\-“'&EZ:"-,,. g Schweizerischer Kalibrierdienst

Schmid & Partner i%/ﬁ Service sulsse & étalonnage
Engineering AG e C garvisio svizao i tarstirn

Zeughausstrasse 43, 8004 Zurich, Switzerland 0;7 ?‘w\? S swiss Calibration Servics

Aceraditod by the Swiss Accreditation Senvce (SAS) Accreditation No.: SCS 0108

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

Multilateral Agr for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c¢) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

* Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

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

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

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

DASY system configuration, as far as not given on page 1
| DASY Version DASYS V52.10.4
v Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx. dy = 10.0 mm, dz =10.0 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5200 MH2z = 1 MHz
5300 MHz £ 1 MHz
5500 MHz + 1 MHz
5600 MHz £+ 1 MHz
58500 MHz + 1 MHz

Head TSL parameters at 5200 MHz

The following parameters and calculations were applied

Temperature Permittivity Conductivity

Nominal Head TSL parameters 20°C 36.0 4.66 mho/m

Measured Head TSL paramaters (220102)"C 354:6% | 449 mhoim 26 %

Head TSL temperature change during test <05°C —- l —
SAR resuit with Head TSL at 5200 MHz

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

SAR measured 100 mW input power 7.93 Wikg

SAR far nominal Head TSL paramelers normalized to 1W 79.0 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2.25 Wikg

SAR for nominal Head TSL parameters normalized o 1W 224 Wikg £ 19.5 % (k=2)
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Head TSL parameters at 5300 MHz

The following parameters and calcuations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 359 4.76 mha/m

Measured Head TSL parameters (220202)"C 353+68% 4,80 mho/m £ 6 %

Head TSL temperature change during test <05°C —_ —_
SAR result with Head TSL at 5300 MHz

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

SAR measured 100 mW input power 8.26 Wikg

SAR for nominal Head TSL parameters narmalized to 1w B2.3 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2.34 Whyg

SAR for nominal Head TSL parameters normalized to 1W 23.2Wikg £19.5 % (k=2)
Head TSL parameters at 5500 MHz

The following parameters and calculations were applied
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 356 4.96 mho/m

Measured Head TSL parameters {220+02)'C 350+6% 480 mhoim+6 %

Head TSL temperature change during test <05°C S— —
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 8.64 Wikg

SAR for nominal Head TSL parameters normalized to 1W 86.0 Wikg £ 19.9 % (k=2)

SAR averaged over 10 cm” (10 g) of Head TSL condition

SAR measured 100 mW input power 2.43 Whkg

SAR for nominal Head TSL parameters normalized to 1W 242 Wikg £ 19.5 % (k=2)

Certificate No: DSGHzV2-1134_May20

Page 4 of 9

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

KCTL-TIA002-004/3

KP20-06768



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

KCTL Inc.

65, Sinwon-ro, Yeongtong-gu,

Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894

FAX: 82-505-299-8311
www.kctl.co.kr

Report No.:
KR21-SPF0001-A
Page (252) of (274)

KCTL

Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mha/m
Measured Head TSL parameters (220202)*C 34B+£6% 4.90 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 measured 100 mW input power 6.46 Wikg

SAR for nominal Head TSL parameters

normalized 1o 1W

84.1 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2,40 Wikg

SAR for nominal Haad TSL parametars normalized to 1W 23.8 Wikg £ 19.5 % (k=2)
Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL paramoters 220°'C 353 5.27 mha/m

Measured Head TSL parameters {220:0.2)"C 345+8% 511 mho/m £ 6 %

Head TSL temperature change during test <05°'C —-— —
SAR result with Head TSL at 5800 MHz

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

SAR measured

100 mW input power

8.20 Wikg

SAR for nominal Head TSL parameters

nomakized 10 1W

81.5 Wikg £ 19,9 % (k=2)

SAR averaged over 10 ¢m’ (10 g) of Head TSL

cendition

SAR measured

100 mW input power

2.29 Whkg

SAR for nominal Head TSL parameters

normalized to 1W

22.7 Wikg £ 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 01 08)
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed 10 feed point 4880 -98 12
Retumn Loss -201dB

Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformed to feed point 4950-7810Q

Retum Loss -221d8

Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 5120-40iQ
Retumn Loss -278dB

Antenna Parameters with Head TSL at 5600 MHz

Impedancs, transformed 1o feed point 8370-31jQ
Retum Loss -266dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed 1o feed point 541Q-37jQ

Retumn Loss -254 48

General Antenna Parameters and Design

[ Electrical Delay {(one direction) 1208 ns J

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circulted for DC-signals, On some of the dipoles, small end caps
are added to the dipole arms in order 1o improve matching when lcaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affectad by this change. The overall dipole length s stll
according 1o the Standard,

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
leedpoint may be damaged

Additional EUT Data

Manutactured by [ SPEAG i
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DASYS5 Validation Report for Head TSL

Date: 20.05.2020
T'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1134

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

Medium parameters used: = 5200 MHz; o = 4.49 S/m; &, = 35.4; p = 1000 kg/m”

Medium parameters used: = 5300 MHz; o = 4.60 S/m; & = 33.3; p = 1000 kg/m’,

Medium parameters used: f'= 5500 MHz; o = 4.80 S/m; & = 35.0; p= 1000 kg/m’
Medium parameters used: f= 5600 MHz; o = 4,90 S/m; &= 34.8: p = 1000 kg/m? ,
Medium parameters used: {= 5800 MHz 6 = 5.11 S/m; & = 34.5; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEJEC/ANSI €63.19-2011)

DASY52 Configuration:

» Probe: EX3DV4 - SN3503: ConvF(5.8, 5.8, 5.8) @ 5200 MHz, ConvF(5.49, 5.49, 5.49) (@ 3300
MHz, ConvF(5.25, 5.25, 5.25) @ 5500 MHz, ConvF(5.1, 5.1. 5.1) @ 5600 MHz, ConvF(5.01, 5.01.
5.01) @ 5800 MHz: Calibrated: 31.12.2019

» Sensor-Surface: |.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 27.12.2019
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001

« DASYS252.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1L4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 76.98 V/im; Power Drift = -0.01 dB

Peak SAR (extrapolated) ~ 28.4 Wikg

SAR(I g) = 7.93 W/kg; SAR(10 g) = 2.25 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 68.9%

Maximum value of SAR (mcasured) = 17.8 Wikg

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 ~ 78.24 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 29.7 W/kg

SAR(1 g) = 8.26 W/kg; SAR(10 g) = 2.34 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 68.8%

Maximum value of SAR (measured) = 18.6 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm. dz=1.4mm

Reference Value = 77.84 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 33.6 Wikg

SAR(1 g) = 8.64 Wikg; SAR(10 g) = 2.43 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 66.2%

Maximum value of SAR (measured) = 20.0 Wikg

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

Reference Value = 77.98 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 31.8 Wikg

SAR(I g) = 8.46 W/kg: SAR(10 g) = 2.4 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 66.9%

Maximum value of SAR (measured) = 19.8 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0; Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 75.71 Vim; Power Drift = -0.00 dB

Peuk SAR (extrapolated) = 33.0 Wikg

SAR(] g) = 8.20 W/kg; SAR(10 g) = 2.29 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 65.1%

Maximum value of SAR (measured) = 19.5 Wikg

0.dB = 20,0 Wkg = 13.01 dBW/ke
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Impedance Measurement Plot for Head TSL
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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 5525?80*
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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