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1. Testing Laboratory

Company Name

SGS Kaorea Co., Ltd. (Gunpo Laboratory)

Address 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807 Republic of Korea
Telephone +82 31 428 5700
FAX +82 31 427 2371

2. Details of Manufacturer

Manufacturer Audio-Technica Corporation

Address 2-46-1 Nishi-naruse, Machida, Tokyo, Japan, 194-8666
Email kamimura@audio-technica.co.jp

Phone No. +81-42-739-9128

3. Description of EUT(s)

EUT Type Wireless Headphones
Model Name ATH-CKS50TW?2
Serial Number 1

Software Version V1.00

Hardware Version V1.00

Mode of Operation Bluetooth Classic, Bluetooth LE
Duty Cycle 76.1 % (Bluetooth Classic), 41.5 % (Bluetooth Low Energy)
Body worn Accessory None

Tx Frequency Range

2 402.00 Mz ~2 480.00 Miz (Bluetooth)
2 402.00 Mz ~ 2 480.00 Mz (Bluetooth Low Energy 1M)
2404.00 Mz ~2478.00 Mz (Bluetooth Low Energy 2M)

Antenna Information*® Manufacturer AWAVE
Type Monopole Antenna
Antenna Gain (dBi) -2.80

4. The Highest Reported SAR Values

. Highest Reported SAR
Equipment Class Band 1g (W/kg)
DSS Bluetooth 0.325
DTS Bluetooth Low Energy 0.411
Simultaneous SAR per KDB 690783 D01v0r03 N/A
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5. Test Methodology
ANSI/IEEE C95.1-2005: IEEE Standard for Safety Levels with Respect to Human Exposure to Radio Frequency

Electromagnetic Fields, 3 kHz to 300 GHz. It specifies the maximum exposure limit of 1.6 W/kg / 4.0 W/kg as

averaged over any 1 gram / 10 gram of tissue for portable devices being used within 20 cm of the user in the

uncontrolled environment.

Test tests documented in this report were performed in accordance with IEEE Standard 1528-2013 and the following

published KDB procedures.

In additions;
|X| KDB 865664 D01v01r04 SAR Measurement Requirements for 100 MHz to 6 GHz
|X| KDB 865664 DO2v01r02 RF E_xposu_re Compliance Reporting and Documentation
Considerations
|X| KDB 447498 DOAVO1 RF E_xposure Procedures_and Equipment Authorization Policies for
Mobile and Portable Devices
|:| KDB 447498 D02v02r01 SAR Measurement Procedures for USB Dongle Transmitters
|| KDB 248227 D01v02r02 SAR Guidance For IEEE 802.11 (Wi-Fi) Transmitters
L | | KDB 615223 D01v01r01 802.16e/WiMax SAR Measurement Guidance
|:| KDB 616217 DO4vO1r02 SAR Evaluation Considerations for Laptop, Notebook, Netbook and Tablet
Computers
[ ] | KDB 643646 D01v01r03 SAR Test Considerations for Occupational PTT Radios
|:| KDB 648474 DO3v01r04 Ev_aluatlon and Approval Considerations for Handsets with Specific
Wireless Charging Battery Covers
|:| KDB 648474 D04v01r03 SAR Evaluation Considerations for Wireless Handsets
|:| KDB 680106 DO1vO3r01 RF Exposure C_:on_s,lderatlons for Low Power Consumer Wireless Power
Transfer Applications
|:| KDB 941225 D01v03r01 3G SAR Measurement Procedures
|:| KDB 941225 D05v02r05 SAR Evaluation Considerations for LTE Devices
|:| KDB 941225 DO6v02r01 SAR E_v_a_luatlon Procedures for Portable Devices with Wireless Router
Capabilities
[ ] | KDB 941225 DO7v01r02 SAR Evaluation Procedures for UMPC Mini-Tablet Devices

6. Testing Environment

Ambient temperature : 18°C ~ 25°C
Relative humidity : 30% ~ 70%
Liquid temperature of during the test i<* 2°C
Ambient noise & Reflection : < 0.012 Wikg
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7. Specific Absorption Rate (SAR)

7.1. Introduction
SAR is related to the rate at which energy is absorbed per unit mass in an object exposed to a radio field. The SAR
distribution in a biological body is complicated and is usually carried out by experimental techniques or numerical
modeling. The standard recommends limits for two tiers of groups, occupational/controlled and general
population/uncontrolled, based on a person’s awareness and ability to exercise control over his or her exposure. In
general, occupational/controlled exposure limits are higher than the limits for general population/uncontrolled.

7.2.  SAR Definition
The SAR definition is the time derivative (rate) of the incremental energy (dW) absorbed by (dissipated in) an

incremental mass (dm) contained in a volume element (dv) of a given density (p). The equation description is as

SAR — d (dW) . d (dW)
~ dt\dm/  dt\pdv
SAR is expressed in units of Watts per kilogram (W/kg)

below:

SAR measurement can be either related to the temperature elevation in tissue by

SAR = C (ST)
st

Where: C is the specific head capacity, 6T is the temperature rise and &t is the exposure duration, or related to the

electrical field in the tissue by
o|E|*
P

Where: ¢ is the conductivity of the tissue, p is the mass density of the tissue and E is the RMS electrical field

SAR =

strength.
However for evaluating SAR of low power transmitter, electrical field measurement is typically applied.
7.3. Test Standards and Limits

According to FCC 47CFR 82.1093(d) The limits to be used for evaluation are based generally on criteria published
by the American National Standards Institute (ANSI) for localized specific absorption rate (“SAR’’) in Section 4.2
of “IEEE Standard for Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields,
3 Kklz to 300 Gz, ANSI/IEEE C95.3-2003, Copyright 2003 by the Institute of Electrical and Electronics Engineers,
Inc., New York, New York 10017. These criteria for SAR evaluation are similar to those recommended by the
National Council on Radiation Protection and Measurements (NCRP) in “Biological Effects and Exposure Criteria
for Radio frequency Electromagnetic Fields,” NCRP Report No. 86, Section 17.4.5. Copyright NCRP, 1986,

Bethesda, Maryland 20814. SAR is a measure of the rate of energy absorption due to exposure to an RF transmitting
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source. SAR values have been related to threshold levels for potential biological hazards. The criteria to be used are
specified in paragraphs (d)(1) and (d)(2) of this section and shall apply for portable devices transmitting in the
frequency range from 100 kiz to 6 Gllz. Portable devices that transmit at frequencies above 6 Gz are to be evaluated
in terms of the MPE limits specified in 8 1.1310 of this chapter. Measurements and calculations to demonstrate
compliance with MPE field strength or power density limits for devices operating above 6 @z should be made at a
minimum distance of 5 cm from the radiating source.

(1) Limits for Occupational/Controlled exposure: 0.4 W/kg as averaged over the whole-body and spatial peak SAR
not exceeding 8 W/kg as averaged over any 1 gram of tissue (defined as a tissue volume in the shape of a cube).
Exceptions are the hands, wrists, feet and ankles where the spatial peak SAR shall not exceed 20 W/kg, as averaged
over an 10 grams of tissue (defined as a tissue volume in the shape of a cube). Occupational/Controlled limits apply
when persons are exposed as a consequence of their employment provided these persons are fully aware of and
exercise control over their exposure. Awareness of exposure can be accomplished by use of warning labels or by
specific training or education through appropriate means, such as an RF safety program in a work environment.

(2) Limits for General Population/Uncontrolled exposure: 0.08 W/kg as averaged over the whole-body and spatial
peak SAR not exceeding 1.6 W/kg as averaged over any 1 gram of tissue (defined as a tissue volume in the shape of
a cube). Exceptions are the hands, wrists, feet and ankles where the spatial peak SAR shall not exceed 4 W/kg, as
averaged over any 10 grams of tissue (defined as a tissue volume in the shape of a cube). General
Population/Uncontrolled limits apply when the general public may be exposed, or when persons that are exposed as
a consequence of their employment may not be fully aware of the potential for exposure or do not exercise control
over their exposure. Warning labels placed on consumer devices such as cellular telephones will not be sufficient
reason to allow these devices to be evaluated subject to limits for occupational/controlled exposure in paragraph
(d)(2) of this section.

Human Exposure

Uncontrolled Environment
General Population

Controlled Environment
Occupational

Partial Peak SAR

(Hands/Feet/Ankle/Wrist)

(Partial) 1.60 miwig 500 mivig
Partial Average SAR

(Whole Body) 0.08 miwig 040 mWig
Partial Peak SAR 4.00 mW/g 20.00 mW/g

1. The spatial Peak value of the SAR averaged over any 1g gram of tissue (defined as a tissue volume in the shape

of a cube) and over the appropriate averaging time.

2. The spatial Average value of the SAR averaged over the whole body.

3. The Spatial Peak value of the SAR averaged over any 10 grams of tissue (defined as a tissue volume in the

shape of a cube) and over the appropriate averaging time.
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8. The SAR Measurement System

A block diagram of the SAR measurement System is given in Fig. 1. This SAR Measurement System uses a

Computer-controlled 3-D stepper motor system (SPEAG DASY system). The model EX3DV4 field probe is used to

determine the internal electric fields. The SAR can be obtained from the equation SAR= o (|Ei|?)/ p where ¢ and p are

the conductivity and mass density of the tissue-simulant.

The DASY system for performing compliance tests consists of the following items:

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

* A dosimeter probe, i.e., an isotropic E-field probe optimized and calibrated for usage in tissue simulating liquid.
The probe is equipped with an optical surface detector system.

» 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.

Fig a. The microwave circuit arrangement used for SAR system verification

*  The Electro-optical converter (EOC) performs the conversion between optical and electrical of the signals for the
digital communication to the DAE and for the analog signal from the optical surface detection. The EOC is
connected to the measurement server.

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

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

* A computer operating Windows.

e DASY software.

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

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

e The device holder for handheld mobile phones.

e Tissue simulating liquid mixed according to the given recipes.

*  Verification dipole kits allowing to validate the proper functioning of the system.
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9. System Components
9.1. Probe
Construction :  Symmetrical design with triangular core.

Built-in shielding against static charges.

PEEK enclosure material (resistant to organic solvents,

e.g., DGBE)
Calibration : Basic Broad Band Calibration in air Conversion Factors

(CF) for HSL 835 and HSL.1900.

Additional CF-Calibration for other liquids and

frequencies upon request.
Frequency : 10 Mk to6 Clz; Linearity: £ 0.2 dB (30 Miz to 6 Giiz)
Directivity . +0.3 dB in HSL (rotation around probe axis) -

£+ 0.5 dB in tissue material (rotation normal to probe axis) EX3DV4 E-Field Probe
Dynamic Range : 10uW/gto > 100 m W/g;

Linearity: £ 0.2 dB(noise: typically < 1 uW/qg)
Dimensions : Overall length: 337 mm (Tip length: 20 nm)

Tip diameter: 2.5 mm (Body diameter: 12 mm)

Distance from probe tip to dipole centers: 1 mm
Application : High precision dosimetric measurements in any exposure

scenario (e.g., very strong gradient fields). Only probe

which enables compliance testing for frequencies up to 6

iz with precision of better 30%

NOTE:
1. The Probe parameters have been calibrated by the SPEAG. Please reference “APPENDIX C” for the Calibration
Certification Report.

9.2. SAM Phantom

Construction : The SAM Phantom is constructed of a fiberglass shell
integrated in a wooden table. The shape of the shell is
based on data from an anatomical study designed to
determine the maximum exposure in at least 90 % of all
users. It enables the dosimetric evaluation of left and right
hand phone usage as well as body mounted usage at the
flat phantom region. A cover prevents the evaporation of
the liquid. Reference markings on the Phantom allow the
complete setup of all predefined phantom positions and
measurement grids by manually teaching three points in

the robot
Shell Thickness 20 mm £0.1 mm
Filling Volume . Approx. 25 liters

9.3. Device Holder

Construction: > In combination with the Twin SAM PhantomV4.0/vV4.0C
or Twin SAM, the Mounting Device (made from POM)
enables the rotation of the mounted transmitter in
spherical coordinates, whereby the rotation point is the
ear opening. The devices can be easily and accurately
positioned according to IEC, IEEE, CENELEC, FCC or
other specifications. The device holder can be locked at
different phantom locations (left head, right head, flat
phantom).

Device Holder
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10. SAR Measurement Procedures

10.1. Normal SAR Measurement Procedure
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 1.4 mm. This distance
cannot be smaller than the Distance of sensor calibration points to probe tip as defined in the probe properties.
Step 2 and 3: Area Scan & Zoom Scan Procedures
The entire evaluation of the spatial peak values is performed within the Post-processing engine (SEMCAD). The
system always gives the maximum values for the 1 g and 10 g cubes. The algorithm to find the cube with highest
averaged SAR is divided into the following stages:
1. The extraction of the measured data (grid and values) from the Zoom Scan.
2. The calculation of the SAR value at every measurement point based on all stored data (A/D values and

measurement parameters)
3. The generation of a high-resolution mesh within the measured volume
4. The interpolation of all measured values from the measurement grid to the high-resolution grid
5. The extrapolation of the entire 3-D field distribution to the phantom surface over the distance from sensor to
surface

6. The calculation of the averaged SAR within masses of 1 g and 10 g.
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. SAR drift shall be kept within &+ 5 % and if it without £ 5 %, SAR retest according to measurement

procedure step 1~4.
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< Area and Zoom Scan Resolutions per FCC KDB Publication 865664 D01v01r04 >

=3 GHz >3 GHz
Maximum distance from closest measurement point .
. ) point 5 mm + 1 mm Y5:40In(2) mm £ 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom o4 1o .
= . 30°+1 20°+1
surface normal at the measurement location
<2 GHz: < 15mm 3—4GHz: <12 mm
2—-3GHz <12mm 4 —6GHz: <10 mm

When the x or v dimension of the test device. in the
measurement plane orientation, is smaller than the
above. the measurement resolution must be < the
corresponding x or y dimension of the test device with
at least one measurement point on the test device.

Maximum area scan spatial resolution: AXarea. AVarea

_ , , <2 GHz: < 8 mm 3-4GHz: <5 mm’
Maximum zoom scan spatial resolution: AXzoom. AVZoom _ . .
2-3GHz: =5 mm 4-6GHz: <=4 mm
3—-4GHz: =4 mm
uniform grid: AZzoem(12) <5 mm 4-5GHz: <3 mm
5-6GHz: =2mm
Maximum zoom
. . : — :<3
scan spatial Af?x’m(l}'. between , 3-4GHz = tum
resolution. normal to 1% two points closest =4 mm 4-5GHz: =25 mm
phantom surface graded | to phantom surface 5—-6 GHz: =2 mm
arid
AZzoom(n=1):
between subsequent < 1.5 AZzoom(01-1) min
points
Mini 3—4GHz: =28 mm
finimum zoom
XV.Z =30 mm 4—-5GHz: =25 mm
scan volume _
5—-6GHz: =22 mm

Note: ¢ is the penetration depth of a plane-wave at normal incidence to the tissue medinm: see IEEE Std
1528-2013 for details.

* When zoom scan is required and the reporfed SAR from the area scan based 1-g SAR estimation procedures of
KDB Publication 447498 is < 1.4 W/kg, <8 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.

Report File No:  F690501-RF-SAR000457 Date of Issue:  2024-05-28

(All SGS services are rendered in accordance with the applicable SGS conditions of service available on request and
accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.)

SAR7081-04 (2020.12.15)(0) A4 (210mm x 297mm)



SGS

SGS Korea Co., Ltd.

Tel. 031-428-5700 / Fax. 031-427-2371
http://www.sgsgroup.kr

4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807

Page: 12/60

11. SAR System Verification

The microwave circuit arrangement for system verification is sketched in Fig 1. The daily system accuracy

verification occurs within the flat section of the SAM phantom. A SAR measurement was performed to see if the

measured SAR was within +/- 10% from the target SAR values. These tests were done at 2450 M. The tests

were conducted on the same days as the measurement of the DUT. The obtained results from the system accuracy

verification are displayed in the table 1. (SAR values are normalized to 1W forward power delivered to the

dipole). During the tests, the ambient temperature of the laboratory was in the range (22 + 2) ° C, the relative

humidity was in the range (55 £+ 5) % R.H and the liquid depth above the ear reference points was > 15 cm £+ 5

mm (frequency < 3 GHz) or > 10 cm £ 5 mm (frequency > 3 G Hz) in all the cases. It is seen that the system is

operating within its specification, as the results are within acceptable tolerance of the reference values.

A

B

D

E

C

Fig 1. The microwave circuit arrangement used for SAR system verification

A. Signal Generator

B. RF Amplifier

C. Power Meter

D. Power Sensor

E. Dual Directional Coupler
F. Reference dipole Antenna

SAR System Verification

Photo of the dipole Antenna

. I 1 W normalized P
Dipole }\(/ﬁlsldatlon orobe Fro Input Targe(tv\sl;/AKR ;/alues Measured SAR DE\(/[I;);IOFI Tem?oeclz';:lture
a. Power g (W/Kg) Date
SIN (MHz)
(W)
1g 109 109 . -
Model SIN 1g SAR 10g SAR SAR SAR 1g SAR SAR Ambient | Liquid
2450V2 734 3791 2450 0.10 52.90 24.50 54.30 24.70 2.65 0.82 2024-05-20 22.3 22.0
2450V2 734 3791 2450 0.10 52.90 24.50 49.80 22.60 -5.86 -7.76 2024-05-23 22.5 21.7
Table 1 Results system verification
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12. Maximum Output Power Specifications™
This device operates using the following maximum output power specifications. SAR values were scaled to the
maximum allowed power to determine compliance per KDB Publication 447498 D04v01.

Bluetooth Tune-up Power

Average power for Production

(dBm)
Mode Maximum/Normal Classic
Maximum 10.35
BDR Normal 9.35
Maximum 8.50
EDR Normal 7.50

Tune-up Tolerance: + 1.0dB

Average power for Production

(dBm)
Low Energy Low Energy
Mode Maximum/Normal (Packet: 37) (Packet: 255)
IM 2M 1M 2M
LE Maximum 10.45 10.45 10.45 10.45
Normal 9.45 9.45 9.45 9.45

Tune-up Tolerance: + 1.0dB

- The data marked 3¢ in this report was provided by the customer and may affect the validity of the test results.

We are responsible for all the information of this test report except for the data( %) provided by the customer.
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13. Tissue Simulant Fluid for the Frequency Band

The dielectric properties for this simulant fluid were measured by using the Speag Model DAK-3.5 Dielectric Probe in

conjunction with Keysight E5063A Network Analyze by using a procedure.

Target Value Measure Value Deviation (%0)
Freq. Date Liquid
(MHz) L Conductivity L Conductivity L Conductivity Temperature (°C)
Permittivity (S/m) Permittivity (S/m) Permittivity (S/m)
2450* 39.20 1.80 38.134 1.767 -2.72 -1.83
2402.00 39.20 1.80 38.216 1.735 -2.51 -3.61 2024-05-20 22.0
2480.00 39.20 1.80 38.058 1.796 -2.91 -0.22
2450* 39.20 1.80 37.462 1.831 -4.43 1.72
2440.00 39.20 1.80 37.482 1.824 -4.38 1.33 2024-05-23 217

The brain mixtures consist of a viscous gel using hydroxyethyl cellulose (HEC) gelling agent and saline solution.

Preservation with a bactericide 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. The composition of ingredients may be modified accordingly to achieve the desired target tissue

parameters required for routine SAR evaluation. The dielectric properties of the liquid material required to fill the

phantom shell shall be target.

Report File No :

Frequency (Mk) 450 | 83 | 900 | 1800-2000 2450 2600
Tissue Type Head & Body
Ingredient (% by weight)
Water 38.91 40.29 40.29 55.24 45.0 45.0
Salt (NaCl) 3.79 1.38 1.38 0.31 0 0
Sugar 56.93 57.90 57.90 0 0 0
HEC 0.25 0.24 0.24 0 0 0
Bactericide 0.12 0.18 0.18 0 0 0
Triton X-100 0 0 0 0 0 0
DGBE 0 0 0 44.45 55.00 55.00
Tissue parameter target by IEEE 1528-2013
Dielectric Constant 43.50 41.50 41.50 40.00 39.20 39.00
Conductivity (S/m) 0.87 0.90 0.97 1.40 1.80 1.96
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]
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14. Instruments List
Test Platform SPEAG DASY System
Manufacture SPEAG
Description SAR Test System
Software Reference DASY52: 52.10.4(1527)
SEMCAD X: 14.6.14(7483)
Equipment Type Serial Number Cal Date Cal Interval Cal Due
Phantom SAM Phantom 1997 N/A N/A N/A
Verification Dipole D2450V?2 734 2024-01-22 Biennial 2026-01-22
Dielectric Assessment Kit DAK-3.5 1228 2023-11-20 Annual 2024-11-20
DAE DAE4 1504 2024-01-17 Annual 2025-01-17
E-Field Probe EX3DV4 3791 2024-04-22 Annual 2025-04-22
Network Analyzer E5063A MY54706220 2024-01-10 Annual 2025-01-10
Power Meter N1914A MY63210027 2023-07-07 Annual 2024-07-07
Power Sensor N8481A MY63190004 2023-07-07 Annual 2024-07-07
Power Sensor N8481A MY 63190005 2023-07-07 Annual 2024-07-07
Signal Generator N5173B MY62220611 2023-07-06 Annual 2024-07-06
Power Amplifier BLMAZ1060-10 1711221 2024-03-14 Annual 2025-03-14
Dual Directional Coupler 772D MY52180226 2024-03-05 Annual 2025-03-05
Attenuator 18N-03 18 2023-11-30 Annual 2024-11-30
Attenuator 18N-10 20 2023-11-27 Annual 2024-11-27
Hygro-Thermometer 303 210700048 2024-01-30 Annual 2025-01-30
Digital Thermometer SDT25 19041500179 2023-09-01 Annual 2024-09-01
Bluetooth Tester MT8852B 1219006 2023-06-08 Annual 2024-06-08
Spectrum Analyzer FSP 100007 2023-12-01 Annual 2024-12-01
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15. FCC Power Measurement Procedures
The SAR measurement Software calculates a reference point at the start and end of the test to check for power drifts. If

conducted power deviations of more than 5 % occurred, the tests were repeated.

16. Measured and Reported SAR

Per FCC KDB Publication 447498 D04v01, When SAR is not measured at the maximum power level allowed for
production units, the results must be scaled to the maximum tune-up tolerance limit according to the power applied to
the individual channels tested to determine compliance. For simultaneous transmission, the measured aggregate SAR
must be scaled according to the sum of the differences between the maximum tune-up tolerance and actual power used
to test each transmitter. When SAR is measured at or scaled to the maximum tune-up tolerance limit, the results are
referred to as reported SAR. Test highest reported SAR results are identified on the grant of equipment authorization
according to procedures in KDB 690783 D01v01r03.

17. RF Conducted Power Measurement
17.1. Bluetooth Classic Conducted Power(Left)

_ Frequency Burst-Conducted Average Power
Modulation | Packet Channel Conducted Power
(MHz) E.LR.P
(dBm)
2402.00 0 8.26 2.78
DH1 2441.00 39 8.13 2.65
2480.00 78 8.32 2.84
2402.00 0 9.02 3.54
BDR DH3 2441.00 39 8.87 3.39
2480.00 78 8.84 3.36
2402.00 0 9.51 4.03
DH5 2441.00 39 9.27 3.79
2480.00 78 9.66 4.18
2402.00 0 7.24 1.76
2DH1 2441.00 39 7.07 1.59
2480.00 78 7.23 1.75
2402.00 0 7.28 1.80
2DH3 2441.00 39 7.08 1.60
2480.00 78 7.21 1.73
2402.00 0 7.34 1.86
2DH5 2441.00 39 7.14 1.66
2480.00 78 7.39 1.91
EDR 2402.00 0 7.30 1.82
3DH1 2441.00 39 7.06 1.58
2480.00 78 7.35 1.87
2402.00 0 7.30 1.82
3DH3 2441.00 39 7.04 1.56
2480.00 78 7.23 1.75
2402.00 0 7.31 1.83
3DH5 2441.00 39 7.11 1.63
2480.00 78 7.41 1.93
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17.2. Bluetooth LE Conducted Power(Left)

ey Burst-Conducted Average Power
Modulation | Packet Channel Conducted Power
(MHz) E.LR.P
(dBm)
2402.00 0 9.34 3.86
37byte 2440.00 19 9.24 3.76
LE 2480.00 39 9.21 3.73
IM 2402.00 0 9.26 3.78
255byte 2440.00 19 9.65 4.17
2480.00 39 9.29 3.81
2404.00 1 9.24 3.76
37byte 2440.00 19 9.27 3.79
LE 2478.00 38 9.26 3.78
2M 2404.00 1 9.13 3.65
255byte 2440.00 19 9.56 4.08
2478.00 38 9.16 3.68
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18. Bluetooth Duty Cycle used for SAR Testing
18.1. Bluetooth Classic DH5 Duty Cycle

@ REW 3 MHz
VEW 1D MH=z

REaf -Z0 dAEm AT 5 4R EWT 10 ma

-Z0

=1 SEL SE |

|- -60.

|- -3

--100

--110

=1Z0

r .4F GH=z 1 maf

Bluetooth Duty cycle measurement
Ton =2.853 ms

Tont Totr = 3.750 ms

Duty Cycle = (Ton/ Tont Totr) X 100

76.1 % = (2.853/3.750) x 100

SAR Crest Factor =1/(2.853/3.750) = 1.314
Bluetooth Duty cycle: 76.1 %
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18.2. Bluetooth LE 1M 255byte Duty Cycle

@* REW 3 MHz
VEW 10 MHz

Raf -20 J4Em ALE 5 AR EWT 14 ma

=20

-3

--ED

|- -0

--100

--110

=120

r 2.402 GHz 1.4 ma/

Bluetooth Duty cycle measurement
Ton =2.087 ms

Tont Torf = 5.026 ms

Duty Cycle = (Ton/ Tont Totr) X 100

41.5 % = (2.087 / 5.026) x 100

SAR Crest Factor =1/ (2.087 / 5.026) = 2.410
Bluetooth Duty cycle: 41.5 %
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19. SAR Data Summary
19.1. SAR data
Ambient Temperature (°C) 22.3
Bluetooth Classic SAR(Left) Liquid Temperature (°C) 22.0
Date 2024-05-20
Measure Measure Tune-Up Power Duty Scaling
Position Mod. (:\:Ar;g) Ch. Ssetnast(;r S(pmi;e Power 19SAR Limit Scaling Scaling 19SAR
(dBm) (Wikg) (dBm) Factor Factor (W/kg)
Front GFSK DH5 | 2480.00 78 N/A 0 9.66 0.211 10.35 1.172 1.314 0.325
Rear GFSK DH5 | 2480.00 78 N/A 0 9.66 0.029 10.35 1.172 1.314 0.045
Right Edge GFSK DH5 | 2480.00 78 N/A 0 9.66 0.115 10.35 1.172 1.314 0.177
Left Edge GFSK DH5 | 2480.00 78 N/A 0 9.66 0.120 10.35 1.172 1.314 0.185
Top GFSK DH5 | 2480.00 78 N/A 0 9.66 0.059 10.35 1.172 1.314 0.091
Bottom GFSK DH5 | 2480.00 78 N/A 0 9.66 0.153 10.35 1172 1314 0.236
Ambient Temperature (°C) 225
Bluetooth LE SAR(Left) Liquid Temperature (°C) 217
Date 2024-05-23
Measure Measure Tune-Up Power Duty Scaling
Position Mod. (II\:/IrI:(;) Ch. Ssetr:tt;r S&i‘;e Power 19 SAR Limit Scaling Scaling 19 SAR
(dBm) (W/kg) (dBm) Factor Factor (WI/kg)
Front 1M 255hyte 2440.00 19 N/A 0 9.65 0.142 10.45 1.202 2.410 0.411
Rear 1M 255byte | 2440.00 19 N/A 0 9.65 0.024 10.45 1.202 2.410 0.070
Right Edge 1M 255byte 2440.00 19 N/A 0 9.65 0.073 10.45 1.202 2.410 0.211
Left Edge 1M 255byte | 2440.00 19 N/A 0 9.65 0.008 10.45 1.202 2.410 0.023
Top 1M 255byte | 2440.00 19 N/A 0 9.65 0.029 10.45 1.202 2.410 0.084
Bottom 1M 255byte 2440.00 19 N/A 0 9.65 0.118 10.45 1.202 2.410 0.342
General Notes:
1. The test data reported are the worst-case SAR values according to test procedures specified in FCC KDB

Publication 447498 D04vO1.

2. Liquid tissue depth was at least 15 cm for all frequencies.

3. All modes of operation were investigated, and worst-case results are reported.

4. The EUT is tested 2" hot-spot peak if it is less than 2 dB below the highest peak.

5. The manufacturer has confirmed that the device(s) tested have the same physical, mechanical and thermal

characteristics and are within operational tolerances expected for production units.

6. SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB Publication

447498 D04vO1.

7. Batteries are fully charged at the beginning of the SAR measurements.
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20. SAR Measurement Variability
20.1. Measurement Variability
Per FCC KDB Publication 865664 D01v01r04, SAR measurement variability was assessed for each frequency band,
which was determined by the SAR probe calibration point and tissue-equivalent medium used for the device
measurements. When both head and body tissue-equivalent media were required for SAR measurements in a
frequency band, the variability measurement procedures were applied to the tissue medium with the highest
measured SAR, using the highest measured SAR configuration for that tissue-equivalent medium. These additional
measurements were repeated after the completion of all measurements requiring the same head or body tissue-
equivalent medium in a frequency band. The test device was returned to ambient conditions (normal room
temperature) with the battery fully charged before it was re-mounted on the device holder for the repeated
measurement(s) to minimize any unexpected variations in the repeated results.
SAR Measurement Variability was assessed using the following procedures for each frequency band:
1. When the original highest measured SAR is > 0.80 W/kg, the measurement was repeated once.
2. A second repeated measurement was performed only if the ratio of largest to smallest SAR for the original and
first repeated measurements was > 1.20 or when the original or repeated measurement was > 1.45 W/kg (~ 10% from
the 1-g SAR limit).
3. Athird repeated measurement was performed only if the original, first or second repeated measurement was > 1.5
W/kg and the ratio of largest to smallest SAR for the original, first and second repeated measurements is > 1.20.

4. Repeated measurements are not required when the original highest measured SAR is < 0.80 W/kg

20.2. Measurement Uncertainty
The measured SAR was < 1.5 W/kg for all frequency bands. Therefore, per KDB Publication 865664 D01v01r04,

the extended measurement uncertainty analysis per IEEE 1528-2013 was not required.
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Appendix A.1 Verification Test Plots for 2450MHz
Date/Time: 2024-05-20 13:15:58

Test Laboratory : SGS Korea (Gunpo Laboratory)
File Name: Verification 2450MHz 2024-05-20.da53:0

Input Power: 100 mW
DUT: Dipole 2450 MHz D2450V2; Type: D2450V2; Serial: D2450V2 - SN:734

Communication System: UID 0, CW (0); Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2450 MHz; ¢ = 1.767 S/m: e = 38.134: p = 1000 lcgf'm3

Phantom section: Flat Section

DASY52 Configuration:

- Probe: EX3DV4 - SN3791: ConvF(7.29. 6.72. 6.14) @ 2450 MHz; Calibrated: 2024-04-22
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1504; Calibrated: 2024-01-17

- Phantom: Twin-SAM V8.0 (20deg probe tilt)_1997; Type: QD 000 P41 Ax: Serial: 1997

- DASYS2 52.10.4(1527)SEMCAD X 14.6.14(7483)

Verification/Verification 2450MHz/Area Scan (81x81x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 9.16 Wikg

Verification/Verification 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm. dy=5mm,
dz=5mm

Reference Vale = 65.22 V/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 11.4 Wikg

SAR(1 g) = 5.43 W/kg; SAR(10 g) =2.47 W/kg

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

Ratio of SAR at M2 to SAR at M1 =473%

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 9.22 W/kg

Wikg
9.160

7.331
5.502
3.673

1.844

0.014
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Date/Time: 2024-05-23 13:56:34

Test Laboratory : SGS Korea (Gunpo Laboratory)
File Name: Verification 2450MHz 2024-05-23.da53:0

Input Power: 100 mW
DUT: Dipole 2450 MHz D2450V2; Type: D2450V2; Serial: D2450V2 - SN:734

Communication System: UID 0, CW (0); Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2450 MHz; ¢ = 1.831 S/m: e = 37.462: p = 1000 lcgf'm3

Phantom section: Flat Section

DASY52 Configuration:

- Probe: EX3DV4 - SN3791: ConvF(7.29. 6.72. 6.14) @ 2450 MHz; Calibrated: 2024-04-22
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1504; Calibrated: 2024-01-17

- Phantom: Twin-SAM V8.0 (20deg probe tilt)_1997; Type: QD 000 P41 Ax: Serial: 1997

- DASYS2 52.10.4(1527)SEMCAD X 14.6.14(7483)

Verification/Verification 2450MHz/Area Scan (81x81x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 8.65 Wikg

Verification/Verification 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm. dy=5mm,
dz=5mm

Reference Value = 72.14 V/m: Power Drift = -0.01 dB

Peak SAR (extrapolated) = 10.5 Wikg

SAR(1 g) = 4.98 W/kg; SAR(10 g) =2.26 W/kg

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

Ratio of SAR at M2 to SAR at M1 =472%

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 8.45 Wikg

Wikg
8.650

6.923
5.196
3.469

1.742

0.015
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Appendix A.2 SAR Test Plots for Bluetooth Classic

Date/Time: 2024-05-20 13:53:24

Test Laboratory : SGS Korea (Gunpo Laboratory)
File Name: BT Ant] Front GFESK DHS5 CH78 Left da53:0

DUT: ATH-CKS50TW2; Type: Wireless Headphones; Serial: 1

Communication System: UID 0, Bluetooth (0); Frequency: 2480 MHzDuty Cycle: 1:1.31401
Medium parameters used: f = 2480 MHz; 6 = 1.796 S/m; g = 38.058; p=1000 kg"'m3
Phantom section: Flat Section

DASYS52 Configuration:

- Probe: EX3DV4 - SN3791; ConvF(7.29. 6.72. 6.14) @ 2480 MHz: Calibrated: 2024-04-22
- Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1504; Calibrated: 2024-01-17

- Phantom: Twin-SAM V8.0 (20deg probe tilt) 1997; Type: QD 000 P41 Ax; Serial: 1997

- DASY52 52.10.4(1527)SEMCAD X 14.6.14(7483)

Head/BT Antl Front GFSK DHS CH78 Left/Area Scan (81x81x1): Interpolated grid: dx=1.000 mm.
dy=1.000 mm
Maximum value of SAR (interpolated) = 0.593 Wikg

Head/BT Antl Front GFSK DHS CH78 Left/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm.
dy=5mm. dz=5mm

Reference Value = 19.59 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 1.52 Wikg

SAR(1 g) = 0.211 W/kg; SAR(10 g) = 0.055 W/kg

Smallest distance from peaks to all points 3 dB below =4.1 mm

Ratio of SAR at M2 to SAR at M1 =14.2%

Maximum vahie of SAR (measured) = 0.659 Wikg

Wikg
0.593

0.474
0.356
0.237

0.119

0
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Appendix A.3 SAR Test Plots for Bluetooth LE

Date/Time: 2024-05-23 14:30:59

Test Laboratory : SGS Korea (Gunpo Laboratory)
File Name: BTLE Antl Front 1M 255byte CH19 Left.da53:0

DUT: ATH-CKS50TW2; Type: Wireless Headphones; Serial: 1

Communication System: UID 0, Bluetooth LE (0): Frequency: 2440 MHz;Duty Cycle: 1:2.41046
Medium parameters used: f = 2440 MHz; 6 = 1.824 S/m; g = 37.482; p=1000 kg"'m3
Phantom section: Flat Section

DASYS52 Configuration:

- Probe: EX3DV4 - SN3791; ConvF(7.29. 6.72. 6.14) @ 2440 MHz: Calibrated: 2024-04-22
- Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1504; Calibrated: 2024-01-17

- Phantom: Twin-SAM V8.0 (20deg probe tilt) 1997; Type: QD 000 P41 Ax; Serial: 1997

- DASY52 52.10.4(1527)SEMCAD X 14.6.14(7483)

Head/BTLE Antl Front 1M 255byte CH19 Left/Area Scan (81x81x1): Interpolated grid: dx=1.000 mm,
dy=1.000 mm
Maximum value of SAR (interpolated) = 0.387 Wikg

Head/BTLE Antl Front 1M 255byte CH19 Left/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm. dz=5mm

Reference Value = 16.98 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 1.10 Wikg

SAR(1 g) = 0.142 W/kg; SAR(10 g) = 0.043 W/kg

Smallest distance from peaks to all points 3 dB below = 3.6 mm

Ratio of SAR at M2 to SAR at M1 =13.9%

Maximum vahie of SAR (measured) = 0.464 Wikg

Wikg
0.387

0.310
0.233
0.156

0.080

0.00274
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Appendix B.1 Uncertainty Analysis
a c d - f g h= 1= k
f(d,k) cxgle cxgle
. Tol Prob . . Ci Ci 19 109 Vi
Uncertainty Component . Div. . N
(%) Dist. (19) (109) ui (%) ui (%) (\Veff)
Probe calibration 6.55 N 1.00 1.00 1.00 6.55 6.55 o
Axial Isotropy 4.70 R 1.73 0.71 0.71 1.92 1.92 o
Hemispherical Isotropy 9.60 R 1.73 0.71 0.71 3.92 3.92 o0
Boundary Effects 2.00 R 1.73 1.00 1.00 1.15 1.15 00
Linearity 4.70 R 1.73 1.00 1.00 271 271 00
System Detection Limits 0.25 R 1.73 1.00 1.00 0.14 0.14 00
Modulation Response 4.80 R 1.73 1.00 1.00 2,77 2,77 00
Readout Electronics 0.30 N 1.00 1.00 1.00 0.30 0.30 o
Response Time 0.80 R 1.73 1.00 1.00 0.46 0.46 0
Integration Time 2.60 R 1.73 1.00 1.00 1.50 1.50 o
RF Ambient Noise 3.00 R 1.73 1.00 1.00 1.73 1.73 o
RF Ambient Reflections 3.00 R 1.73 1.00 1.00 1.73 1.73 o
Probe Positioner mechanical tolerance 0.40 R 1.73 1.00 1.00 0.23 0.23 o
Probe Positioning with respect to 6.70 R 173 1.00 1.00 3.87 387 -
phantom shell
Extrapolation, interpolation, and
integration algorithms for max. SAR 4.00 R 1.73 1.00 1.00 231 231 00
evaluation
Test sample positioning 1.88/1.97 N 1.00 1.00 1.00 1.88 1.97 35
Device holder uncertainty 3.07/3.21 N 1.00 1.00 1.00 3.07 321 3
al;;r;l:trenrq)zxer variation - SAR drift 5.00 R 173 1.00 1.00 288 288 -
Phantom uncertainty 6.60 R 1.73 1.00 1.00 3.81 3.81 ©
Liquid conductivity— Target 5.00 N 1.00 0.78 0.71 3.90 3.55 ©0
Liquid conductivity— measurement 3.10 N 1.00 0.78 0.71 2.42 2.20 71
Liquid permittivity— Target 5.00 N 1.00 0.23 0.26 1.15 1.30 00
Liquid permittivity— measurement 2.86 N 1.00 0.23 0.26 0.66 0.74 71
Liquid conductivity-temperature 2.46 R 1.73 0.78 0.71 111 1.01 20
Liquid permittivity — temperature 0.59 R 1.73 0.23 0.26 0.08 0.09 20
Combined standard uncertainty RSS 12.93 12.85 854/502
Expanded uncertainty
(95% CONFIDENCE INTERVAL) k=2 2586 25.70
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Appendix C.1 Calibration certificate for Probe (S/N : 3791)
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EXIONA - SN-IT91 Aol 22, 2024
Parameters of Probe: EX3DV4 - SN:3791
Basic Calibeation Parameters
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EXIOV4 - SN3Mn Aprl 22, 2024

Parameters of Probe: EX3DV4 - SN:3791
Sensor Model Paramaeters
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EXA0N4 - SNaM Apri 22 2004

Parameters of Probe: EX3DV4 - SN:3791
Calibration Psrameter Determined in Head Tissue Simulating Medis
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Report File No :

EX30v4 . SNSTO1 Aol 22, 2024

Parameters of Probe: EX3DV4 - SN:3791

Calibration Parameter Datarmined in Head Tissue Sinulsting Media

1 (M) | Relwthn | Conguctivily® ComvFX | ComvFY | ComFZ | Alpha® | Depth® Une
| Permittivy® (%) | (e=m) (k=3)
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Gl —

£0rodod by 19 Saies Accrectaton Senion (BAS) fcendipticn ho.: SCS 0108
The Swizs Accrediiation Senice is 00 of the signatories 1o the EA
tor o .

Mutiatecsl Agreamact ar the

Glossary

DAE data acquisition elactronics

Connector angle  information used in DASY system te align probe sensor X to the robot

coordinate system.
Methods Appiied and | pretation of P s
«  DC Voitage Measurament: Calbbration Factor assessed for use in DASY system by

comgparison with & calibrated Instrument traceable to national standards. The figure gven
corresponde 10 the full scale range of the volimeter in the respactive rangs.

« Connector angle: The angle of the connactor is assessed measuring the angle mechanically
by a teol inserted. Uncenainty is not required,

« The following parameters as documented in the Appandx contain technical information &s a
result from the performance test and require no uncertainty

* DC Voitage Measurament Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offsat voltage is included in this
measurement.

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

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

* AD Converter Values with inputs shorted. Values cn the intarnal AD converter
comesponding 1o zero inpul veltage

« input Offset Measuwsment: Output voltage and statistical results over a large number of
zero vollage measurements.

s Input Offset Current: Typlcal value for information; Maximum channel input offset
current, not considering the input resistance,

o Input resistance: Typical value for information: DAE input resistance at the connector,
during intemal auto-zeroing and during measurement.

o Low Battery Alarm Vollage: Typical value for information, Below this voitage, a battery
alarm signal is generated.

«  Power consumption: Typical value for information. Supply currents in various cperating
modes.
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DC Voltage Measurement
AJD « Corwerter Assoition nemingl
High Ranga: 1LSE - LA UN tdirange =  +100...+300 mV
Low Range 1S86= ginV, fdirange=s -1 +3mV
DASY measurament parameters: Auto Zero Time: 3 s8¢ Measuring time: 3 sec
— - —_—
Calibration Factors x | ¥ | z |
[ High Range | 904412 £ 0.02% (k=2) | 40G.508 + 0.02% (k=2) | 406.937 2 0.02% {k=2)
}
| Low Range | 395738 £ 1.50% (k=2) | 395342 + 1.50% (ke2) Uaoees 1 5% (k=2)
Connector Angle
[ connector Angiu 10 ba wsec in DASY gystem | 790°+1° |
Centitcane No: DAES-1604_Jan24 Pagndels
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Appondix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity
High Range | Reading (uV) | Diterence (V) Exror (%)
Channel X + Input T 2000715 023 0.00
[Channet X+ lagnat | 2001778 263 0.01
[Channel X - Input | 1938439 a.44 Q02
Channel Y + Input 200008 81 | ~1.02 000
ChannelY  + Input 20013.77 -1.57 | 001
Channsl Y - Inpet «19829.24 <56 1 0co
Channal Z + Input 200006.10 197 | 000
Channel Z « Input 2001300 158 0.01
Channel Z - Input -15608.76 -0.08 0.00
| Low Range . Hoading (V) Ditfwrence (V) Error (%)
| Channet X + Input | 201528 145 0.07
| Channel X +Input 21622 16 Q75
Channel X «Input 183,53 1.65 88
Channel ¥ +Input 2015.02 0.67 002
Channel Y +Input 214.12 0.85 .30
Channel Y - Input 185.25 0.07 | 004
ChannalZ  +Input 2014.58 0.00 1 0.00
Channel Z +Input 214.0¢ Q77 | 0.3
Channal 2 « Input 48553 030 ] 0.16
2. Common mode sensitivity
DASY measurement phramenes: Al Zore Tima: 3 sa¢; Measuring tima: 3 sec
Cemmen mede | High Renge Low Range
Inpet Voltage (mV) g A 3 V) Average Reading (V)
Channel X 200 416 -8.34
- 200 10.33 8.54
| Chaanet ¥ 200 7.38 7.5
| . 200 &7 887 |
| Channel Z 200 B46 -3.56
. 200 165 | 1.43
3. Channel separation
DASY maasurament paramenens: Ao Zoro Time: 3 so2; Measuring tme: 3 sec
Input Voltage (=V) | Channel X (V) | Channsl ¥ (V) | Channel Z (V)
Channal X } 200 - -1.00 £.15
Chanrel Y | 200 705 028
ChawwlZ | 200 1 om0 458
Carificate N DAES1504_Jarde Page & ol
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4. AD-Converter Values with inputs shorted

DASY measuramant paramaners: Auto Zero Time: J sac Me ing limg: 3 sac
High Range (LSB) Low Rangs (LS8)
Channal X 15345 16178
Chanes! ¥ 15782 15062
Chanewl Z 16000 16639
5. Input Offset Measurement
DASY maiurevant paramatars: Auto Zero Time: 3 sec; Measuring Sme: J sec
nput 10MD
| | Std. Deviation
Average (LV) min. Offset (uV) | max. Ofwet (xV) V)
Channal X g7 0.05 185 0,35
Channel Y -0.00 -1.10 | 0.88 035
Channel 2 047 -1.48 | 1.84 048
6. Input Offset Current
Nomngd Ingut Grouiy o¥eet cument on ol channols: <2504
7. Input Resistance {Typica vakne for nfosraticn)
Zuroing (kOhm) Measuring (MOhm)
| Channel X 200 200
Channel Y 200 220
| Channel Z 200 200
8. Low Battery Alarm Voltage (Tysical valuss for isformaticn)
Typical values Adarm Level (VDC)
Supply {+ Voo) +78
Supply (- Vec) 78
9. Power Consumplion (Typical values for information)
Typical values Swisched off (mA) | Stand by (MA) |  Transmitting (mA)
| Supaiy (+ Vee) 001 8 e
Swppy (- Voe) 001 -0 -4
Corytcate No: DAES-1504_Jon24 Pagn Scf s
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Appendix C.3 Calibration certificate for Dipole (S/N: 734)

Calibration Laboratory of & I D\ S Schweaadscher Kalbcecdianat
Schmid & Partner « o L + G ervios wabise dltosnaze
Engineering AG " \ ) Servizio svizsero d tacatera
Zaughessatraxes &3, 304 Zurkcs, Seitoeriand Ay N p-' /B Sates Coitrovon Service
Sy —
Acedted by e Swtis Actreciaten Serdon (BAS) Ascivdbation Ny SCS 0108
The Swiss Acoreditaian Service is one of the sigeatories 1o the EA
for tta of
Cie-t SGS Certifeute Ko D450V2-734_Jan24
Gyoonggi-do, Republic of Korea
[CALIBRATION CERTIFICATE |
| oot D2450V2 - SN:734 X
| Catorarion procedss)s) QA CALO5.v12 *’
| Calbration Procedure for SAR Valdation Sources batween 0.7-3 GHz

Caloayson da January 22, 2024

|
Tres Calzeaton OoUCale GO0UMMIYS Wi Fo0ES Iy 1 sebordl S hmdants, whith seailin 1 phryskold Lniss ol meascrenests |50
The mecsraTarts a0 the crcartises wih conScencs 2eablty are given on the Sl oadng pages and are part of the carsiaen.

Al COR2IB0NS Nirad DO CONDLND 1 1He Chiad Moy At ty. errdsoames! lavpaimre (22 £ 5°C and hueidy < MO%.

|
| Catration B3uiprrant used (MBTE crtical for calieytion]

Privary Sarchrds o Cal Oate (Cartbows No.| Schedubad Caliteation
Fow net NRPE SN 10eT 3010023 (N0 297 BIB00E05) a4

| Power sermor NRP-ZE1 SN 106 3WMon23 (N0, 2
Powe: serncr NRP-2D1 SN 100043 -2 (Vo 21

3808) Mo 24
300 Ma24

Ratoronce 20 08 Aneuaiy BN BRI 200 3000023 (N0, 297036000 Ma24
Type-N mewradcs corrbineson SN MBI (03337 30-Ma-23 (No. 29723810) Mar24
Retorence Prote EX30NVG BN 750 TJands (Mo, EXITIS_Jands) Janie
oaza N e 23-0ct23 (No. QAR 460! Ocld| O34
Sacondary Stexdarts \ov Creck Dotm (i hosse) Schacuiad Chack
Power reter E62105 SN: GRI1247% 30-Oct- 34 (1 hoses check Oc-32) I houss check: O3-24
Powae sarmor WP BSI1A SN USITEET) 07-0ct:95 (0 houss check O E2) W house check: Do e
| Prower sersor HP 83314 EN: MY422083518 270418 (1 hosws chaxck Oct-32) 1 house check: 024
RF germrator RAS SMT-O0 SN 100872 15-Jere 15 0 howse chack 022 1 house check: 03¢
Netwok Arahyzer Aguert EBISAA | BN LUSL10804YY S1.Ma5- 34 (0 house chock Oc-22) 1 house dwch: 026
|
Narre Sureten Sigratre |
Cakyand by Paue P Laseany Tedwoun R - campe|
| S i, . g 4
9 A &L > ‘
Azgroawd by Soun Kitn Tuctricd Naruge: 4-5;’ |
o T

| BALOd Aavsdry 23, 2008
| TS CUMLYRLON Corrioato shal not D eproouded eacept i fol Without winden apoaeal of 1Ha DOy
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Calibration Laboratory of PN P Schmatzarischer Kebbriondharst
Schmid & Partner in=h (7 Q! g Sanize susse FiI0rI

Engineering AG % L 8, s Senioo svzzero d tarelua
Zeughoussirasse 31, 8008 Durieh, Switaadard '~’:":‘,\ .4 \\ S »‘y Saiss Calbeation Service
AOARERRO By 1o Swies Ascradtvion Servics (SAS| Ascredinion Mo SCS 0108
The Swias Accredtasion Service 18 0n of The Signuonies t the EA

Agr for the ot

Glossary:
TSL tissue simulating liquid
ConwvF sansitivity In TSL / NORM x,v.z
NiA not applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEC/IEEE 62209-1528, "Maasurement Procedura For The Assessment Of Specific

Absorption Rate Of Human Exposure To Radio Frequency Fiekds From Hand-Held And
Body-Wom Wireless Communication Devices - Part 1528: Human Maodels, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020,

b) KDB 865664, "SAR Measurement Requiremants for 100 MMz to 6 GHz"

Additional Documentation:
¢) DASY System Handbook

Methods Applied and Interpretation of Parameters:

Messurement Conditions: Further detalis are avallable from the Validation Report at the end
of tha certficate. All figures stated in the cartificate are valid at the frequency indicated.
Anlenna Paramelers with TSL: The sourca is mounted in a touch configuration below the
canter marking of the flat phantom.

Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described In the measurement condition clause), The Retumn Loss ensures low
reflected power. No uncertainty required,

SAR measwed. SAR measured at the stated antenna input power.

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

SAR for noming! TSL parametars: The measured TSL paramatars are used to calculate the
nominal SAR result

The reported uncertainty of measurament is stated as the standard uncertainty of measurement
multiphed by the coverage factor k=2, which for a nommal distribution corresponds to a coverage
probabiity of approximnately 85%.
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Measurement Conditions
DASY system configuration, as far 8s not grwen on pegs 1 B
DASY Versicn \ DASYS2 V2,104
Extrapolation | Advanced Extrapolston
Phamtom Modular Flat Phaniom |
R S
| Distance Dipole Cartar - TSL 10 mm wih Spaon |
| Zoom Scan ’minn ) de, &y, €2 = 5mm
| Frequency 2480 MHZ & 1 MHz
Head TSL parameters
Trw foloming parsmatirs aod calcudatons were apeled
T e ol C 'y
[ Hoad TSL p 240°C 02 1.80 mham
d Head TSL 220202)°C No206% 185 mhoime 6%
| Huad TSL tsmperature change during Sest <05°C — e
SAR result with Head TSL
[ SAR averaged over 1 em? (1 g)of Hend TEL | Concitan
SAR measured | 250 mi ingrt power 135 Wikg
SAR for somingd Head TSL paramedins | remudized 1o 1W 52.9 Wikg £17.0 % {k=2)
| SAR averaged over 0 om? {10 g) of Mead TSL | condiion
SAR measured 250 MW PR power 8,19 Wikg !
SAR for noming! Heae TSL paramelers nommaized o 1W 24.5 Wikg 2 16.5 % (h=2)
Carificatn No: D24S0V2-T34_Jmn24 Page Jol e
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, ¥ansiommed to feed paint S130+6210
Retum Loss | -24.1¢8

General Antenna Parameters and Design

[ES—— S
Electrical Delay (cne ciroction) .I 118 ns

—J

Alr lorg e usa with 100V rad@ied power, anly A sight warming of Te dpole near tne foadpaint con be measured

Tra dpdla & made of sliedied seniigic ooaiu catia, Thae cantir conducie of e Teeding ine is directly connacied 10 the
second arm of the dpole. The antenna Is therefore short-circuted for DC-signals. On some of e dpoles. smal end cags
Ae AOSed 10 the dipcks NS N 0rder 10 Mpeove Makching when laded acoonding 10 the position as explained in the
“Measurement Condtiors” paragraph. The SAR data ace rot affectsd by this crange. The cveral dpo's lng & stil
according 10 the Standacd

No masesshen force must be sppled 1 the dpoin arms, because they might berd o e sokiensd connecticns nesr the
foedpoint may be damaged.

Additional EUT Data

Nanufactured by I SPEAG
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DASYS Validation Report for Head TSL
Date: 22.01.2024
T'est Laboratocy: SPEAG, Zurich, Switzerland
DUT: Dipole 2456 MHz; Type: D2450V2; Seriul: D2450V2 - SN:734
Communication Systemn: UID 0 - CW; Frequency: 2450 MHz )
Mediumn parameters wsed: = 2450 MHz; o = 1.85 Sim: z, < 38.5; p = 1000 kg/m”
Phantom section: Flat Section
Measurement Standard: DASYS (IEEETEC/ANSI 063,19-2011)
DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvE(7.96, 7.96, 7.96) @ 2450 MHz: Calibrated: 03.11.2023
o  Sensor-Surfsce: 1.4mm (Mechanical Surface Detection)
« Electronics: DAES Sat01; Calibeated: 03.10.2023
« Phantomn: Flat Phantom 5.0 (front); Type: QDUCOPSOAA; Senial: 1001

« DASYS2 52.10.4(1535), SEMCAD X 14.6.147501)

Dipole Calibrution for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7Tx7x7)/Cube 0:
Measurement grid: dx=3mm, dy=Smm, dzx=5Smm

Reference Valoe = 116.2 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 26.8 Wikg

SAR(I 2) = 13.5 W/kg: SAR(10 ) = 6.19 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 50.2%

Maximum value of SAR (measured) = 22,0 Wikg

0dB =220 Wkg = 1342 dBW/kg
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Impedance Measuremant Plot for Head TSL

Eie Vew Chawel Swon Calteston [iace jose Mpdor Siwen Wedow Heb

o :.-"."‘\-':'-.m‘: - § 2 59000 Te
—_—————
TR S Se——
ol * | C0GH: -2 291 ce |
| A -
— | | . 1
[aae b - L —
Staha CHY. Bl 1Pt Aovge Dby LCL
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