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2.3 Data Acquisition Electronics description

The data acquisition electronics (DAE4) consist of a highly sensitive electrometer-grade preamplifier with auto-
zeroing, a channel and gain-switching multiplexer, a fast 16 bit AD-converter and a command decoder with a
control logic unit. Transmission to the measurement server is accomplished through an optical downlink for data
and status information, as well as an optical uplink for commands and the clock.

The mechanical Probe mounting device includes two different sensor systems for frontal and sideways Probe
contacts. They are used for mechanical surface detection and Probe collision detection. The input impedance of
the DAE4 box is 200MOhm; the inputs are symmetrical and floating. Common mode rejection is above 80 dB.
Batteries: The DAE works with either two standard 9V batteries or two 9V (actually 8.4V or 9.6 V) rechargeable
batteries. Because the electronics automatically power-down unused components during braking or between
measurements, the battery lifetime depends on system usage. Typical lifetimes are >20 hours for batteries and

>10 hours for accus. Remove the batteries if you do not plan to use the DAE for a long period of time.
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2.4 SAM Twin Phantom description

The SAM twin phantom is a fiberglass shell phantom with 2mm shell thickness (except the ear region, where shell

thickness increases to 6 mm). The phantom has three measurement areas:

¢ Left hand ear reference point right hand side

ear reference point left hand side
4 Right hand

refarence point flat tion
¢ Flat phantom i o

The phantom table for the DASY systems have the size of 100 x 50 x 85 cm (L xXWx H). these tables are
reinforced for mounting of the robot onto the table. For easy dislocation these tables have fork lift cut outs at the
bottom.

The bottom plate contains three pairs of bolts for locking the device holder. The device holder positions are
adjusted to the standard measurement positions in the three sections.

A white cover is Provided to cover the phantom during off-periods to prevent water evaporation and changes in
the liquid parameters.

Three reference marks are Provided on the phantom counter. These reference marks are used to teach the

absolute phantom position relative to the robot.
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2.5 ELI4 Phantom description

The ELI4 phantom is intended for compliance testing of handheld and body mounted wireless devices in the
frequency range of 30MHz to 6 GHz. ELI4 is fully compatible with the latest draft of the standard IEC 62209-2 and
all known tissue simulating liquids.

ELI4 has been optimized regarding its performance and can be integrated into a SPEAG standard phantom table.
A cover prevents evaporation of the liquid. Reference markings on the phantom allow installation of the complete

setup, including all predefined phantom positions and measurement grids, by teaching three points
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2.6 Device Holder description

The SAR in the phantom is apProximately inversely Proportional to the square of the distance between the
source and the liquid surface. For a source at 5mm distance, a positioning uncertainty of £0.5mm would Produce
a SAR uncertainty of +20%. Accurate device positioning is therefore crucial for accurate and repeatable
measurements. The positions in which the devices must be measured are defined by the standards.

The DASY device holder is designed to cope with the different positions given in the standard. It has two scales
for device rotation (with respect to the body axis) and device inclination (with respect to the line between the ear
reference points). The rotation centers for both scales is the ear reference point (ERP).Thus the device needs no
repositioning when changing the angles.

The DASY device holder is constructed of low-loss POM material having the following dielectric parameters:
relative permittivity € = 3 and loss tangent 8 =0.02. The amount of dielectric material has been reduced in the
closest vicinity of the device, since measurements have suggested that the influence of the clamp on the test

results could thus be lowered.
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To simplify the identification of the test equipment and/or ancillaries which were used, the reporting of the
relevant test cases only refer to the test item number as specified in the table below.

Manufacturer |Device Type Type(Model) | Serial number E:}}grg;gans’[ Valid period
[ ] |SPEAG E-Field Probe EX3DV4 7328 2026-05-18 | One year
X | SPEAG E-Field Probe EX3DV4 7769 2026-04-08 | One year
[ ] |SPEAG 835 MHz Dipole D835V2 4d193 2024-01-17 | Three years
[ ] |SPEAG 1750 MHz Dipole D1750V2 1134 2024-01-17 | Three years
[ ] |SPEAG 1900 MHz Dipole D1900V2 5d198 2024-01-18 | Three years
[ ] |SPEAG 2000 MHz Dipole D2000V2 1078 2024-01-22 | Three years
[ ] |SPEAG 2300 MHz Dipole D2300V2 1082 2026-01-04 | Three years
X | SPEAG 2450 MHz Dipole D2450V2 959 2024-01-17 | Three years
[] |SPEAG 2600 MHz Dipole D2600V2 1101 2024-01-22 | Three years
[ ] |SPEAG 5 GHz Dipole D5GHzV2 |1208 2024-01-16 | Three years
X | SPEAG DAKS Probe DAKS-3.5 1052 2024-04-22 | Three years
X |SPEAG Panar R140 Vector | DAKS-VNA 10200514 2024-04-22 | Three years
X |SPEAG aigrﬁf]‘i‘é‘s's't'on DAE4 1458 2026-01-12 | One year
X | SPEAG Software DASY 5 NA NCR NCR
X | SPEAG Twin Phantom SAM V5.0 1875 NCR NCR
[ ] |SPEAG Flat Phantom ELIV6.0 2024 NCR NCR
X | Liquid Head Liquid 2450 Head |2450 / /
[ ] |Liquid Head Liquid 5200 Head |5250 / /
[ ] |Liquid Head Liquid 5600 Head |5600 / /
X | Liquid Head Liquid 5800 Head |5750 / /
0 |rR&s anwversal Radio . |cMW500 | 102898 2025-11-25 | One year
<] | Agilent Signal Generator N5181A MY50142334 | 2025-11-13 | One year
X |BONN gi?&?{oﬁg‘ggfglzpd SU319W  |BL-SZ1550140 |2025-11-25 | One year
X |KEITHLEY RF Power Meter 3500 1128079 2026-05-29 | One year
X |KEITHLEY RF Power Meter 3500 1128081 2026-05-29 | One year
4 \CJ;I‘NGCHUAN ;I;]edr;r;p;(fg?ture/ Humidity | 5op g EMK1 97F0009 | 5456.05-22 | One year

Note:

1) Per KDB865664D01 requirements for dipole calibration, the test laboratory has adopted three-year extended

calibration interval. Each measured dipole is expected to evaluate with the following criteria at least on annual

interval in Appendix C.
a) There is no physical damage on the dipole;
b) System check with specific dipole is within 10% of calibrated value;
c) The most recent return-loss result, measured at least annually, deviates by no more than 20% from the
previous measurement.
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d) The most recent measurement of the real or imaginary parts of the impedance, measured at least annually is
within 5Q from the previous measurement.

R d==

Hotline:400-6788-333  www.cti-cert.com  E-mail:info@cti-cert.com  Complaint call:0755-33681700 Complaint E-mail:complaint@cti-cert.com



CTI & 18

Report No.: EED32S814279 Page 18 of 45

4 SAR Measurement Procedures

4.1 Spatial Peak SAR Evaluation

The DASYS5 software includes all numerical Procedures necessary to evaluate the spatial peak SAR values.The
base for the evaluation is a "cube" measurement in a volume of 30mm? (7x7x7 points). The measured volume
must include the 1 g and 10 g cubes with the highest averaged SAR values. For that purpose, the center of the
measured volume is aligned to the interpolated peak SAR value of a previously performed area scan. If the 10g
cube or both cubes are not entirely inside the measured volumes,the system issues a warning regarding the
evaluated spatial peak values within the PostProcessing engine (SEMCAD X). This means that if the measured
volume is shifted, higher values might be possible. To get the correct values you can use a finer measurement
grid for the area scan. In complicated field distributions, a large grid spacing for the area scan might miss some
details and give an incorrectly interpolated peak location. The entire evaluation of the spatial peak values is
performed within the PostProcessing engine (SEMCAD X). 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. extraction of the measured data (grid and values) from the Zoom Scan

2. calculation of the SAR value at every measurement point based on all stored data (A/D values and
measurement parameters)
generation of a high-resolution mesh within the measured volume

4. interpolation of all measured values from the measurement grid to the high-resolution grid

5. extrapolation of the entire 3-D field distribution to the phantom surface over the distance from sensor to
surface

6. calculation of the averaged SAR within masses of 1 g and 10 g
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4.2 Data Storage and Evaluation

Data Storage
The DASYS5 software stores the measured voltage acquired by the Data Acquisition Electronics (DAE) as raw

data together with all the necessary software parameters for the data evaluation (Probe calibration data, liquid
parameters and communication system parameters) in measurement files with the extension .da5x. The
postProcessing software evaluates the data every time the data is visualized or exported. This allows the
verification and modification of the setup after completion of the measurement. For example, if a measurement
has been performed with an incorrect crest factor, the parameter can be corrected afterwards and the data can be
reevaluated.

To avoid unintentional parameter changes or data manipulations, the parameters in measured files are locked. In
the administrator access mode of the software, the parameters can be unlocked. After changing the parameters,
the measured scans can be reevaluated in the postProcessing engine.

The measured data can be visualized or exported in different units or formats, depending on the selected Probe
type (e.g., E-field, H-field, SAR). Some of these units are not available in certain situations or give meaningless
results, e.g., a SAR-output in a lossless media will always be zero. Raw data can also be exported to perform the

evaluation with other software packages.
Data Evaluation

The fields and SAR are calculated from the measured voltage (Probe voltage acquired by the DAE) and the

following parameters:

Probe parameters: - Sensitivity normi, aio, ai1, ai2
- Conversion Factor convF;
- Diode Compression Point dcpi
- Probe Modulation Response Factors a;, bi,ci, d
Device parameters: - Frequency f
- Crest factor cf
Media parameters: - Conductivity o

- Relative Permittivity p
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This parameters are stored in the DASY5 V52 measurement file.

These parameters must be correctly set in the DASYS V52 software setup. They are available as configuration
file and can be imported into the measurement file. The values displayed in the multimeter window are assessed
using the parameters of the actual system setup. In the scan visualization and export modes, the parameters
stored in the measurement file are used.

The measured voltage is not Proportional to the exciting. It must be first linearized.

ApProximated Probe Response Linearization using Crest Factor.

This linearization method is enabled when a custom defined communication system is measured. The
compensation applied is a function of the measured voltage, the detector diode compression point and the crest

factor of the measured signal.

cf

Vi=U; + U?. 7
CPi
with Vi = linearized voltage of channel i (uV) (i=x,y,2)
Ui = measured voltage of channel i (uV) (i=x,y,2)
cf = crest factor of exciting field (DASY parameter)
dcpi = diode compression point of channel i (uV) (Probe parameter, i = x,y,z)
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Field and SAR Calculation

The primary field data for each channel are calculated using the linearized voltage:

[ V-
E - fieldProbes : = z
E \f/ Norm; - ConvF

a +aif+ flz'z.fi

H - fieldProbes : H;, = /V; - 7
with Vi = linearized voltage of channel i (i =x,y,2)
Normi = sensor sensitivity of channel i (i =x,y,2)

uV/(V/m)? for E-field Probes

ConvF = sensitivity enhancement in solution

ajj = sensor sensitivity factors for H-field Probes
f = carrier frequency [GHZz]

Ei = electric field strength of channel i in V/m

Hi = magnetic field strength of channel i in A/m

The RMS value of the field components gives the total field strength (Hermitian magnitude):

Eiot = \/Ej;’ + E2 4+ E?

The primary field data are used to calculate the derived field units.

5 a
SAR=E?,. 1000
with SAR = local specific absorption rate in mW/g
Etot = total field strength in V/m
o] = conductivity in [mho/m] or [Siemens/m]
p = equivalent tissue density in g/cm?®

Note that the density is set to 1, to account for actual head tissue density rather than the density of the tissue

simulating liquid.
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Spatial Peak SAR for 1 g and 10 g

The DASYS5 software includes all numerical Procedures necessary to evaluate the spatial peak SAR values.The
base for the evaluation is a "cube" measurement at the points of the fine cube grid consisting of 5x 5 x 7
points( with 8mm horizontal resolution) or 7 x 7 x 7 points( with 5mm horizontal resolution) or 8 x 8 x 7 points( with
4mm horizontal resolution)..The entire evaluation of the spatial peak values is performed within the
PostProcessing engine (SEMCAD X).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. extraction of the measured data (grid and values) from the Zoom Scan.
2. calculation of the SAR value at every measurement point based on all stored data (A/D values and
measurement parameters).
3. generation of a high-resolution mesh within the measured volume.
4. interpolation of all measured values from the measurement grid to the high-resolution grid
5. extrapolation of the entire 3-D field distribution to the phantom surface over the distance from sensor to
surface.

6. calculation of the averaged SAR within masses of 1 g and 10 g.
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