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EX3DV4 - SN:7820 May 08, 2025

Parameters of Probe: EX3DV4 - SN:7820

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k =2)
Norm (uV/(V/m)?) A 0.62 0.60 0.67 +10.1%
DCP (mV) B 106.1 109.4 107.8 +4.7%

Calibration Results for Modulation Response

uiD Communication System Name A C D VR Max Max
dB  dB/pV dB  mV dev. UncE
k=2

0 CwW X 0.00 0.00 1.00 0.00 121.8 *£13% +4.7%
Y 0.00 0.00 1.00 143.7
Z 0.00 0.00 1.00 126.9

10352 Pulse Waveform (200Hz, 10%,) X 155 60.68 6.37 10.00 60.0 +2.8% +9.6%
Y 1.78 61.79 7.08 60.0
£ 2.00 62.00 7.00 60.0

10353 Pulse Waveform (200Hz, 20%) X 081 60.00 485 6.99 80.0 +25% £9.6%
Y 52.00 80.00 11.00 80.0
Z 0.82 60.00 4.99 80.0

10354 Pulse Waveform (200Hz, 40%) X 20.00 72.00 7.00 3.98 95.0 +2.7% +£9.6%
Y 043 60.00 4.19 95.0
Z 0.06 125.54 0.17 95.0

10355 Pulse Waveform (200Hz, 60%) X 873 158.64 2157 222 120.0 +1.8% +£9.6%
Y 13.25 139.38 0.16 120.0
Z 9.10 157.76 27.74 120.0

10387 QPSK Waveform, 1 MHz X 054 63.70 1242 1.00 150.0 3.4% 19.6%
Y 0.50 63.85 12.99 150.0
VA 0.46 62.00 11.54 150.0

10388 QPSK Waveform, 10 MHz X 133 65.97 13.84 0.00 150.0 +0.9% +9.6%
Y 1.29 66.61 13.84 150.0
zZ 122 64.94 13.31 150.0

10396 64-QAM Waveform, 100 kHz X 1.69 64.51 15,88 38.01 150.0 x1.0% +9.6%
Y 1.81 65.46 16.14 150.0
Z 1.64 63.99 156.59 150.0

10399 64-QAM Waveform, 40 MHz X 282 66.40 15.11 0.00 150.0 +1.5% +9.6%
Y 2.78 66.82 15.25 150.0
Z 2.72 65.86 14.82 150.0

10414 WLAN CCDF, 64-QAM, 40 MHz X 3.78 66.06 1524 0.00 150.0 2.6% +9.6%
Y 3.66 66.48 15.28 150.0
L 3.82 66.31 156.33 150.0

Note: For details on UID parameters see Appendix

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%.

A The uncertainties of Norm X,Y,Z do not affect the E2-field uncertainty inside TSL (see Pages 5 and 6).
B Linearization parameter uncertainty for maximum specified field strength.
E Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the field value.
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Glossary

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMXx,y,z

DCP diode compression point

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

ABC D modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization 9 9 rotation around an axis that is in the plane normal to probe axis (at measurement center), i.e., =0 is

normal to probe axis

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

Calibration is Performed According to the Following Standards:

a

) IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human Exposure
To Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices — Part 1528: Human
Models, Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Methods Applied and Interpretation of Parameters:

NORMzx,y,z: Assessed for E-field polarization 9 =0 (f < 900MHz in TEM-cell; f > 1800 MHz: R22 waveguide). NORMx,y,z
are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E2-field uncertainty inside TSL (see
below ConvF).

NORM(f)x,y.z = NORMx,y,z * frequency_response (see Frequency Response Chart). This linearization is implemented in
DASY4 software versions later than 4.2. The uncertainty of the frequency response is included in the stated uncertainty of
ConvF.

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW signal. DCP
does not depend on frequency nor media.

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

Ax,y.z; Bx,y,z; Cx,%,z; Dx,y,.z; VRx,y,z: A, B, C, D are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the maximum
calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer Standard for

f <800MHz) and inside waveguide using analytical field distributions based on power measurements for f>800MHz. The
same setups are used for assessment of the parameters applied for boundary compensation (alpha, depth) of which typical
uncertainty values are given. These parameters are used in DASY4 software to improve probe accuracy close to the
boundary. The sensitivity in TSL corresponds to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for
ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending the validity from
+50 MHz to +100 MHz.

Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom exposed by a patch
antenna.

Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip (on probe axis)
No tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMXx (no uncertainty required)
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EX3DV4 - SN:7820

Parameters of Probe: EX3DV4 - SN:7820

Sensor Model Parameters

May 08, 2025

C1 Cc2 a T1 T2 T3 T4 T5 T6
fF iF v msV~2 msV~" ms V-2 v
X 9.2 65.73 32.98 2.45 0.00 4.90 0.42 0.00 1.00
y 7.3 51.30 31.93 4.06 0.00 4.90 0.62 0.00 1.00
z 9.0 64.57 32.74 3.67 0.00 4.91 0.45 0.00 1.00
Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle 45.6°
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337mm
Probe Body Diameter 10 mm
Tip Length 9mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm

Note: Measurement distance from surface can be increased to 3—4 mm for an Area Scan job.
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EX3DV4 - SN:7820 May 08, 2025

Parameters of Probe: EX3DV4 - SN:7820

Calibration Parameter Determined in HSL

f (MHz)C Relative Conductivity ConvFX ConvFY ConvFZ  Alpha®  Depth® UncH

Permittivity® (S/m) (mm) (k=2)

750 41.9 0.89 9.00 9.79 9.44 0.37 1.27 +11.0%
900 41.5 0.97 8.16 8.87 8.55 0.37 1.27 +11.0%
1750 40.1 1.37 7.37 8.02 7.73 0.36 1.27 +11.0%
1900 40.0 1.40 7.15 7.77 7.49 0.36 1.27 +11.0%
2300 39.5 1.67 6.75 7.34 7.08 0.35 1.27 +11.0%
2450 39.2 1.80 6.78 7.37 7.11 0.35 1.27 +11.0%
2600 39.0 1.96 6.58 7.15 6.90 0.35 1.27 +11.0%
5250 35.9 4.71 5.40 5.87 5.66 0.31 1.27 +13.1%
5600 35.5 5.07 5.00 5.44 5.25 0.28 1.27 +13.1%
5750 35.4 5.22 5.01 5.45 5.26 0.26 1.27 +13.1%
5850 35.2 5.32 5.06 5.50 5.31 0.26 1.27 +13.1%

c Frequency validity above 300 MHz of +100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to +50 MHz. The uncertainty is the
RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity below 300 MHz is £10, 25,
40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Validity of ConvF assessed at 6 MHz is 4-9 MHz, and ConvF
assessed at 13 MHz is 9—19 MHz. Above 5 GHz frequency validity can be extended to +110 MHz.

F The probes are calibrated using tissue simulating liquids (TSL) that deviate for £ and o by less than +5% from the target values (typically better than +3%)
and are valid for TSL with deviations of up to +10% if SAR correction is applied.

G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is always less
than +1% for frequencies below 3 GHz and below +2% for frequencies between 3-6 GHz at any distance larger than half the probe tip diameter from the
boundary.

H The stated uncertainty is the total calibration uncertainty (k = 2) of Norm-ConvF. This is equivalent to the uncertainty component with the symbol CF in

Table 9 of I[EC/IEEE 62209-1528:2020.
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EX3DV4 - SN:7820 May 08, 2025

Parameters of Probe: EX3DV4 - SN:7820

Calibration Parameter Determined in HSL

f (MHz)¢ Relative Conductivity? | ConvFX | ConvFY | ConvFZ | Alpha® | Depth® UncH
Permittivity® (S/m) (mm) (k=2)
6500 34.5 6.07 5.20 5.66 5.45 0.20 1.27 +18.6%

c Frequency validity is —600/+700 MHz at 6.5 GHz, +700 MHz at or above 7 GHz, and £150 MHz at 9.85 GHz. The uncertainty is the RSS of the ConvF
uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

F The probes are calibrated using tissue simulating liquids (TSL) that deviate for £ and o by less than +10% from the target values (typically better than +6%)
and are valid for TSL with deviations of up to +10%.

G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is always less
than +1% for frequencies below 3 GHz; below +2% for frequencies between 3—6 GHz; and below 4% for frequencies between 6—10 GHz at any distance
larger than half the probe tip diameter from the boundary.

H The stated uncertainty is the total calibration uncertainty (k = 2) of Norm-ConvF. This is equivalent to the uncertainty component with the symbol CF in

Table 9 of IEC/IEEE 62209-1528:2020.
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EX3DV4 - SN:7820 May 08, 2025

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide:R22)
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Uncertainty of Frequency Response of E-field: £6.3% (k=2)
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EX3DV4 - SN:7820 May 08, 2025

Receiving Pattern (¢), 0 =0°

=600 MHz, TEM, 0° 11800 MHz, R22, 0°
L 90°

180°-

270°
T (] T 7 7T T F T+ 1 1 L e L N L Y S it -
0.5F -
o I :
O, = =
— - - GO =g » 2 m
5 Ofes =gt mtos . n|
o : :
-05 =
: ! 1 i i i | i i 1 ! | i 1 1 i ! i i | [ ! ! ! | | ! 1 1 | ! -
0 60 120 180 240 300 360
Roll []
—e— 100 MHz —— 600 MHz —— 1800 MHz —— 2500 MHz

Uncertainty of Axial Isotropy Assessment: +0.5% (k=2)
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EX3DV4 - SN:7820 May 08, 2025

Dynamic Range f(SARusL)
(TEM cell, foya) = 1900 MHz)
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Uncertainty of Linearity Assessment: +0.6% (k=2)

Certificate No: EX-7820_May25 Page 9 of 22



EX3DV4 - SN:7820 May 08, 2025

Conversion Factor Assessment

£=1900 MHz, WGLS R22 (H_convF)

SAR [(W/kg)/W]
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z [mm]

—e— analytical —s— measured

Deviation from Isotropy in Liquid
Error (¢, 6), f =900 MHz

Deviation

X [degd]

-1 -0.8 -06 -04 -0.2 0 0.2 0.4 0.6 0.8 1
Uncertainty of Spherical Isotropy Assessment: £2.6% (k=2)
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Glossary

TSL tissue simulating liquid

NORMXx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

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

A,B,C,D modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization 9 9 rotation around an axis that is in the plane normal to probe axis (at measurement center), i.e., 9=0is

normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62208-1528, “Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human Exposure
To Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices — Part 1528: Human
Models, Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Methods Applied and Interpretation of Parameters:

» NORMx,y,z: Assessed for E-field polarization 9 =0 (f < 900MHz in TEM-cell; f > 1800 MHz: R22 waveguide). NORMx,y,z

are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E2-field uncertainty inside TSL (see

below ConvF).

NORM(f)x,y,z = NORMx.y,z * frequency_response (see Frequency Response Chart). This linearization is implemented in

DASY4 software versions later than 4.2. The uncertainty of the frequency response is included in the stated uncertainty of

ConvF.

« DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW signal. DCP
does not depend on frequency nor media.

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

« Ax,y,z; Bx,y,z; Cx,y,z; Dx,y,z; VRx,y,z: A, B, C, D are numerical linearization parameters assessed based on the data of

power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the maximum

calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer Standard for

f < 800MHz) and inside waveguide using analytical field distributions based on power measurements for f > 800MHz. The

same setups are used for assessment of the parameters applied for boundary compensation (alpha, depth) of which typical

uncertainty values are given. These parameters are used in DASY4 software to improve probe accuracy close to the

boundary. The sensitivity in TSL corresponds to NORMkx,y,z * ConvF whereby the uncertainty corresponds to that given for

ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending the validity from

+50 MHz to +100 MHz.

Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom exposed by a patch

antenna.

+ Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip (on probe axis).

No tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no uncertainty required).
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EX3DV4 - SN:7808

Parameters of Probe: EX3DV4 - SN:7808

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z
Norm (uV/(V/m)?) A 0.61 0.70 0.70
DCP (mV) B 108.4 103.9 104.3

Calibration Results for Modulation Response

uiD Communication System Name A C D VR
dB dB\/p_V dB mV
0 cw X 0.00 0.00 1.00 0.00 1455
Y 0.00 0.00 1.00 132.8
Z 0.00 0.00 1.00 128.4
10352 Pulse Waveform (200Hz, 10%) X 2.00 62.00 7.00 10.00 60.0
Y 157 60.77 6.45 60.0
Z 1.61 61.02 6.60 60.0
10353 Pulse Waveform (200Hz, 20%) X 10.00 72.00 9.00 6.99 80.0
Y 0.78 60.00 4.85 80.0
V4 0.78 60.00 4.92 80.0
10354 Pulse Waveform (200Hz, 40%) X 0.40 60.00 4.01 3.98 95.0
Y 0.00 125.12 0.64 95.0
£ 0.28 152.25 1.36 95.0
10355 Pulse Waveform (200Hz, 60%) X 11.26 91.99 054 222 120.0
Y 6.17 159.97 2.70 120.0
V4 8.18 123.15 10.14 120.0
10387 QPSK Waveform, 1 MHz X 051 64.72 13.70  1.00 150.0
Y 0.51 62.94 12.03 150.0
VA 0.49 63.98 13.14 150.0
10388 QPSK Waveform, 10 MHz X 1.31 67.33 1410 0.00 150.0
Y 1.29 65.45 13.60 150.0
z 1.28 66.63 13.89 150.0
10396 64-QAM Waveform, 100kHz X 177 65.29 16.19 3.01 150.0
Y 166 64.07 15.53 150.0
z 1.54 63.29 15.55 150.0
10399 64-QAM Waveform, 40 MHz X 279 67.10 1542 0.00 150.0
Y 2.79 66.11 14.99 150.0
Z 2.76 66.66 15.29 150.0
10414 WLAN CCDF, 64-QAM, 40 MHz X 364 66.72 15.38 0.00 150.0
Y 3.75 65.83 15.15 150.0
Zz 3.62 66.25 15.27 150.0

Note: For details on UID parameters see Appendix

March 12, 2025

Unc (k =2)
+10.1%
+4.7%

Max

dev.

+1.5%

+2.9%

+2.1%

+2.4%

+1.7%

+2.8%

+0.8%

+1.4%

+1.4%

+2.4%

Max
UncE
k=2
+4.7%

+9.6%

+9.6%

+9.6%

+9.6%

+9.6%

+9.6%

+9.6%

+9.6%

+9.6%

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 85%.

A The uncertainties of Norm X,Y,Z do not affect the E2-field uncertainty inside TSL (see Pages 5 to 7).
Bln z uncertaintyform  umsp ed dst

Eun a d using the max. ation f lin res ap lying rectangular distribution and is expressed for the square of the field value.
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EX3DV4 - SN:7808

Parameters of Probe: EX3DV4 -

Sensor Model Parameters

Ci Cc2 a

fF fF v-1
X 6.8 48.19 32.24
y 9.2 66.87 33.66
z 7.4 53.66 33.78

Other Probe Parameters

Sensor Arrangement

Connector Angle

Mechanical Surface Detection Mode
Optical Surface Detection Mode

Probe Overall Length

Probe Body Diameter

Tip Length

Tip Diameter

Probe Tip to Sensor X Calibration Point
Probe Tip to Sensor Y Calibration Point
Probe Tip to Sensor Z Calibration Point

SN:7808
T T2
msV-2 msV-!
2.78 0.00
1.24 0.00
1.85 0.00

Recommended Measurement Distance from Surface

Note: Measurement distance from surface can be increased to 3—4 mm for an Area Scan job.

Certificate No: EX-7808 Mar25
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T3
ms
4.90
4.90
4.90

T4

0.51
0.48
0.00

5
V—1
0.00
0.00
0.01

March 12, 2025

T6

1.00
1.00
1.00

Triangular
4.4°
enabled
disabled
337 mm
10 mm
9mm
2.5mm
1mm
1mm
1mm
1.4 mm



EX3DV4 - SN:7808 March 12, 2025

Parameters of Probe: EX3DV4 - SN:7808

Calibration Parameter Determined in HSL

f (MHz)© Relative Conductivity™ ConvFX ConvFY ConvFZ Alpha®  Depth® UncH
Permittivity™ (S/m) (mm) (k=2)
6 55.0 0.75 18.51 18.83 17.73 0.00 1.25 +13.3%
13 55.0 0.75 18.27 18.58 17.50 0.00 1.25 +13.3%
30 55.0 0.75 16.78 17.06 16.06 0.00 1.25 +13.3%
64 54.2 0.75 14.41 14.65 13.79 0.00 1.25 +13.3%
450 435 0.87 10.91 10.91 10.91 0.16 1.30 +13.3%
750 41.9 0.89 9.80 9.74 9.36 0.37 1.27 +11.0%
900 41.5 0.97 9.43 9.37 9.01 0.37 1.27 +11.0%
1450 40.5 1.20 8.36 8.31 7.99 0.36 1.27 +11.0%
1640 40.2 1.31 8.21 8.16 7.85 0.36 1.27 +11.0%
1750 40.1 1.37 8.07 8.02 7.71 0.36 1.27 +11.0%
1900 40.0 1.40 7.88 7.84 7.53 0.36 1.27 +11.0%
2100 39.8 1.49 7.69 7.64 7.34 0.36 1.27 +11.0%
2300 39.5 1.67 7.48 7.44 7.15 0.36 1.27 +11.0%
2450 39.2 1.80 7.32 7.27 6.99 0.36 1.27 +11.0%
2600 39.0 1.96 7.16 7.12 6.84 0.36 1.27 +11.0%
3300 38.2 2.71 6.61 6.57 6.32 0.35 1.27 +13.1%
3500 37.9 2.91 6.52 6.48 6.23 0.35 1.27 +13.1%
3700 37.7 3.12 6.45 6.41 6.16 0.35 1.27 +13.1%
3900 37.5 3.32 6.40 6.36 6.11 0.35 1.27 +13.1%
4100 37.2 3.53 6.30 6.27 6.02 0.35 1.27 +13.1%
4200 37.1 3.63 6.25 6.21 5.97 0.35 1.27 +13.1%
4400 36.9 3.84 6.16 6.12 5.88 0.35 1.27 +13.1%
4600 36.7 4.04 6.06 6.02 5.79 0.34 1.27 +13.1%
4800 36.4 4.25 6.00 5.96 5.73 0.34 1.27 +13.1%
4950 36.3 4.40 5.88 5.85 5.62 0.33 1.27 +13.1%
5250 35.9 4.71 5.68 5.65 5.43 0.30 1.27 +13.1%
5600 355 5.07 5.26 5.23 5.02 0.28 1.27 +13.1%
5750 35.4 5.22 5.36 5.33 5.12 0.26 1.27 +13.1%

c Frequency validity above 300 MHz of +100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to +50 MHz. The uncertainty is the
RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity below 300 MHz is +10, 25,
40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Validity of ConvF assessed at 6 MHz is 4-9 MHz, and ConvF

assessed at 13MHz is freq ity can be extended to +110 MHz.

F The probes are calib ing | ) that deviate for £ and o by less than +5% from the target values (typically better than +3%)
and d for ons of u % if SAR correction is applied.

G Al ptha uring ca SPEAG warrants that the remaining deviation due to the boundary effect after compensation is always less

than +1% for frequencies below 3 GHz and below +2% for frequencies between 3—6 GHz at any distance larger than half the probe tip diameter from the
boundary.
H The stated uncertainty is the total calibration uncertainty (k = 2) of Norm-ConvF. This is equivalent to the uncertainty component with the symbol CF in

Table 9 of IEC/IEEE 62209-1528:2020.
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EX3DV4 - SN:7808

Parameters of Probe: EX3DV4 - SN:7808

Calibration Parameter Determined in HSL

f (MHz)¢ Relative Conductivity®
Permittivity® (S/m)
5850 35.2 5.32
ies
he
50

ConvFX ConvFY ConvF2Zz

5.43

+1% for frequencies below 3 GHz and below +2% for frequencies betwe

dary.

5.40

5.19

Alpha®

0.25

to
lid

March 12, 2025

Depth® UncH
(mm) (k=2)

1.27 +13.1%

s the
5,

H The stated uncertainty is the total calibration uncertainty (k = 2) of Norm-ConvF. This is equivalent to the uncertainty component with the symbol CF in

Table 9 of IEC/IEEE 62209-1528:2020.
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EX3DV4 - SN:7808 March 12, 2025

Parameters of Probe: EX3DV4 - SN:7808

Calibration Parameter Determined in HSL

f (MHz)C Relative Conductivityf ConvFX ConvFY ConvFZ  Alpha®  Depth® UncH
Permittivity™ (S/m) (mm) (k=2)
6500 34.5 6.07 5.37 5.34 5.13 0.20 1.27 +18.6%

c Frequency validity at 6.5 GHz is —600/+700 MHz, and +700 MHz at or above 7 GHz. The uncertainty is the RSS of the ConvF uncertainty at calibration

n ainty for q

p ed using g ) that deviate for & and o by less than +10% from the target values (typically better than +6%)
and are valid for TSL with deviations of up to +10%.
G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining ation d the ye compe nis al less
than +1% for frequencies below 3 GHz; below +2% for frequencies between 3—6 GHz; below for ies 6~10G any di e

larger than half the probe tip diameter from the boundary.
H The stated uncertainty is the total calibration uncertainty (k = 2) of Norm-ConvF. This is equivalent to the uncertainty component with the symbol CF in

Table 9 of IEC/IEEE 62209-1528:2020.
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EX3DV4 - SN:7808 March 12, 2025

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide:R22)

1.5

1.4

1.3

1.2

1.1

0.9

Frequency response (normalized)

0.8

0.7

0.6

950200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200
f [MHz]

—o—TEM ——R22

Uncertainty of Frequency Response of E-field: +6.3% (k=2)
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EX3DV4 - SN:7808 March 12, 2025

Receiving Pattern (¢), 9=0°

=600 MHz, TEM, 0° f=1800 MHz, R22, 0°
90° 90°

180° 180°

270°
0.5
o)
g U . ..-’.-_.'3_5‘-_.';*- i _-F_‘_.H-.—_H*.W R '—‘._—'_H.""-'i
Lo
-0.5
0 60 120 180 240 300 360
Roll [°]
—— 100 MHz —e— 600 MHz 1800 MHz —— 2500 MHz

Uncertainty of Axial Isotropy Assessment: +0.5% (k=2)
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EX3DV4 - SN:7808

Input Signal [uV]

Error [dB]

108

10°

104

108

102

Dynamic Range f(SARys) )
(TEM cell, feya) = 1900MHz)

March 12, 2025

1

e
-
1072 107" 10° 10’ 102
SAR [mW/cm?3]
—— not compensated —e— compensated
- *—y———2 - - - — g5 . —— "
1072 107" 10° 10! 10?
SAR [mW/cm?3]
—s— not compensated —s— compensated

Uncertainty of Linearity Assessment: +0.6% (k=2)
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EX3DV4 - SN:7808
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March 12, 2025
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Glossary

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

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

A,B,GCD modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization 9 3 rotation around an axis that is in the plane normal to probe axis (at measurement center), i.e., 9=0s

normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human Exposure
To Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices — Part 1528: Human
Models, Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Methods Applied and Interpretation of Parameters:

* NORMzx,y,z: Assessed for E-field polarization 9 =0 (f < 900MHz in TEM-cell; f > 1800MHz: R22 waveguide). NORMx,y,z
are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E2-field uncertainty inside TSL (see
below ConvF).

« NORM(f)x,y,z = NORMXx,y,z * frequency_response (see Frequency Response Chart). This linearization is implemented in
DASY4 software versions later than 4.2. The uncertainty of the frequency response is included in the stated uncertainty of
ConvF.

» DCPx.y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW signal. DCP
does not depend on frequency nor media.

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

« Ax,y,z; Bx,y,z; Cx,y,z; Dx,y,z; VRx,y,z: A, B, C, D are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the maximum
calibration range expressed in RMS voltage across the diode.

= ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer Standard for

f < 800MHz) and inside waveguide using analytical field distributions based on power measurements for f > 800 MHz. The

same setups are used for assessment of the parameters applied for boundary compensation (alpha, depth) of which typical

uncertainty values are given. These parameters are used in DASY4 software to improve probe accuracy close to the
boundary. The sensitivity in TSL corresponds to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for

ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending the validity from

+50 MHz to +100 MHz.

Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom exposed by a patch

antenna.

» Sensor Offset. The sensor offset corresponds to the offset of virtual measurement center from the probe tip (on probe axis).
No tolerance required.

= Connector Angle: The angle is assessed using the information gained by determining the NORMx (no uncertainty required).
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EX3DV4 - SN:3902

March 10, 2025

Parameters of Probe: EX3DV4 - SN:3902

Basic Calibration Parameters

Norm (uV/(V/im)2) A
DCP (mv) B

Sensor X Sensor Y Sensor Z Unc (k =2)
0.43 0.45 0.47 +10.1%
104.5 100.6 101.5 +4.7%

Calibration Results for Modulation Response

uiD

10352

10353

10355

10388

10396

10399

Communication System Name A C D VR Max Max
dB8  dBuv dB  mV dev. UncE
k=2
cw X 0.00 0.00 100 0.00 1447 +0.8% +4.7%
Y 0.00 0.00 1.00 121.0
Z 0.00 0.00 1.00 146.1
1 X 20.00 93.04 2224 10.00 60.0 +3.1% +9.6%
Y 64.00 106.00 25.00 60.0
Z 20.00 94.17 22.82 60.0
Pulse Waveform (200Hz, 20%) X 20.00 95.16 22.31 6.99 80.0 +1.3% +9.6%
Y 20.00 93.47 20.91 80.0
Z 20.00 96.80 23.25 80.0
Pulse Waveform (200Hz, 40%) X 20.00 101.30 24.02 3.98 95.0 +1.4% +9.6%
Y 20.00 96.93 21.11 95.0
Z 20.00 98.53 22.78 95.0
X 20.00 110.48 27.02 222 120.0 +1.4% +9.6%
Y 20.00 101.53 21.96 120.0
Z 20.00 105.10 24.65 120.0
Waveform X 1.72 67.09 15.49 1.00 150.0 +£1.7% +9.6%
Y 1.62 64.98 14.34 150.0
4 1.81 66.73 15.56 150.0
10 X 227 68.60 16.12 0.00 150.0 +1.0% +9.6%
Y 2.13 66.82 15.02 150.0
Z 242 69.01 16.29 150.0
100kHz X 279 70.26 18.68 3.01 1500 +0.7% +9.6%
Y 284 69.55 18.23 150.0
Z 2.93 69.98 18.62 150.0
64-QAM Waveform, 40 MHz X 355 67.50 1598 0.00 1500 +0.8% +9.6%
Y 348 66.73 15.48 150.0
£ 3.02 87.03 13.80 15U.U
X 470 65.35 1536 0.00 150.0 +1.8% +9.6%
Y 469 64.83 15.04 150.0
£ 488 65.50 15.49 150.0

Note: For details on UID parameters see Appendix

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%.

m w

not E? u  tfainty de TSL (see Pages 5 and 8).
for sp d stren
max. deviation from linear response applying rectangular distribution and is expressed for the square of the field value.
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EX3DV4 - SN:3902

Parameters of Probe: EX3DV4 -

Sensor Model Parameters

C1 C2 @
fF fF v-1
X 41.6 302.02 33.91
y 47.2 350.28 35.03
z 50.3 372.68 35.14

Other Probe Parameters

Sensor Arrangement

Connector Angle

Mechanical Surface Detection Mode
Optical Surface Detection Mode

Probe Overall Length

Probe Body Diameter

Tip Length

Tip Diameter

Probe Tip to Sensor X Calibration Point
Probe Tip to Sensor Y Calibration Point
Probe Tip to Sensor Z Calibration Point

SN:3902
T1 T2
msV—2 msV™!
18.63 0.13
11.50 0.39
21.75 0.18

Recommended Measurement Distance from Surface

Note: Measurement distance from surface can be increased to 34 mm for an Area Scan job.

Certificate No: EX-3902 Mar25
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T3
ms
5.10
5.05
5.10

T4

1.21
1.15
0.55

T5

0.17
0.25
0.37

March 10, 2025

T6

1.01
1.01
1.01

Triangular
4.0°
enabled
disabled
337mm
10mm
9mm
2.5mm
1 mm
1mm
1mm
1.4mm



EX3DV4 - SN:3902 March 10, 2025

Parameters of Probe: EX3DV4 - SN:3902

Calibration Parameter Determined in HSL

f (MHz)© Relative Conductivity™ ConvFX ConvFY ConvFZ Alpha®  Depth® UncH
Permittivity® (S/m) (mm) (k=2)
2450 39.2 1.80 8.17 7.71 7.26 0.31 1.27 +11.0%
5250 35.9 471 5.93 5.59 5.27 0.28 1.27 +13.1%
5600 35.5 5.07 5.49 5.18 4.88 0.26 1.27 +13.1%
5750 35.4 5.22 5.56 5.25 4.94 0.25 1.27 +13.1%
5850 35.2 5.32 5.60 5.28 4.98 0.24 1.27 +13.1%

c Frequency validity above 300 MHz of +100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to +50 MHz. The uncertainty is the
RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity below 300 MHz is +10, 25,
40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Validity of ConvF assessed at 6 MHz is 4-9 MHz, and ConvF
assessed at 13 MHz is 9-19 MHz. Above 5 GHz frequency validity can be extended to +110 MHz.

F The probes are calibrated using tissue simulating liquids (TSL) that deviate for £ and o by less than +£5% from the target values (typically better than +3%)
and are valid for TSL with deviations of up to £10% if SAR correction is applied.

G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is always less
than +1% for frequencies below 3 GHz and below +2% for frequencies between 3—6 GHz at any distance larger than half the probe tip diameter from the
boundary.

H The stated uncertainty is the total calibration uncertainty (k = 2) of Norm-ConvF. This is equivalent to the uncertainty component with the symbo! CF in
Table 9 of IEC/IEEE 62209-1528:2020.
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EX3DV4 - SN:3902 March 10, 2025

Parameters of Probe: EX3DV4 - SN:3902

Calibration Parameter Determined in HSL

f (MHz)C Relative Conductivity ConvFX ConvFY ConvFZ Alpha®  Depth® UncH
Permittivity™ (S/m) (mm) (k=2)
6500 34.5 6.07 5.74 5.42 5.10 0.20 1.27 +18.6%

C Frequency validity at 6.5 GHz is —600/+700 MHz, and 700 MHz at or above 7 GHz. The uncertainty is the RSS of the ConvF uncertainty at calibration
fr n ainty for req

ed using ing ) that deviate for £ and o by less than +10% from the target values (typically better than +6%)
and are valid for TSL with deviations of up to £10%.
G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining ation d the ye compe nis al less
than +1% for frequencies below 3 GHz; below +2% for frequencies between 3-6 GHz; below for ies 6-10G any di e

larger than half the probe tip diameter from the boundary.
H The stated uncertainty is the total calibration uncertainty (k = 2) of Norm-ConvF. This is equivalent to the uncertainty component with the symbol CF in

Table 9 of IEC/IEEE 62209-1528:2020.
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EX3DV4 - SN:3902 March 10, 2025

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide:R22)

1.5
1.4
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1.1

0.9

Frequency response (normalized)

0.8

0.7

0.6

0'50 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200

f [MHz]
TEM R22

Uncertainty of Frequency Response of E-field: +6.3% (k=2)
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March 10, 2025

EX3DV4 - SN:3902

Receiving Pattern (¢), 9=0°

f=600 MHz, TEM, 0° f=1800 MHz, R22, 0°
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Uncertainty of Axial Isotropy Assessment: +0.5% (k=2)
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EX3DV4 - SN:3902 March 10, 2025

Dynamic Range f(SARnsL)
(TEM cell, foya = 1900MHz)
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Uncertainty of Linearity Assessment: £0.6% (k=2)
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EX3DV4 - SN:3902 March 10, 2025

Conversion Factor Assessment

f=2450 MHz, WGLS R22 (H_convF)

35
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Deviation from Isotropy in Liquid
Error (¢,6), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: £2.6% (k=2)
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Glossary

TSL tissue simulating liquid

NORMXx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

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

A, B C,D modulation dependent linearization parameters

Polarization ¢ ¢ rotation around prabe axis

Polarization 9 8 rotation around an axis that is in the plane normal to probe axis (at measurement center), i.e., 9 =0 is

normal to probe axis
Connector Angle  information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human Exposure
To Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices — Part 1528: Human
Models, Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)”, October 2020.

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

Methods Applied and Interpretation of Parameters:

« NORMpX,y,z: Assessed for E-field polarization 9 = 0 (f < 900MHz in TEM-cell; f > 1800MHz: R22 waveguide). NORMx,y,z
are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E2-field uncertainty inside TSL (see
below ConvF).

« NORM(f)x,y,z = NORMXx,y,z * frequency_response (see Frequency Response Chart). This linearization is implemented in
DASY4 software versions later than 4.2. The uncertainty of the frequency response is included in the stated uncertainty of
ConvF.

« DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW signal. DCP
does not depend on frequency nor media.

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

« Ax,y.z; Bx,y,z; Cx,y,z; Dx,y,z; VAx,y,z: A, B, C, D are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the maximum
calibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer Standard for

f <800MHz) and inside waveguide using analytical field distributions based on power measurements for f > 800MHz. The

same setups are used for assessment of the parameters applied for boundary compensation (alpha, depth) of which typical

uncertainty values are given. These parameters are used in DASY4 software to improve probe accuracy close to the
boundary. The sensitivity in TSL corresponds to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for

ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending the validity from

+50 MHz to +100 MHz.

Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom exposed by a patch

antenna.

+ Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip (on probe axis).

No tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMXx (no uncertainty required).
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EX3DV4 - SN:7908

Parameters of Probe: EX3DV4 - SN:7908

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z
Norm (uV/(V/m)2) A 0.58 0.61 0.59
DCP (mV) B 106.4 104.4 106.9

Calibration Results for Modulation Response

uiD Communication System Name A B C D VR
dB dB/uv dB mV
0 cw X 0.00 0.00 1.00 0.00 1472
Y 0.00 0.00 1.00 143.1
Z 0.00 0.00 1.00 121.0
10352 Pulse Waveform (200Hz, 10%) X 144 60.25 6.19 10.00 60.0
Y 1.39 60.00 5.96 60.0
Z 1.51 60.56 6.35 60.0
10353 Pulse Waveform (200Hz, 20%) X 46.00 80.00 1100 699 80.0
Y 20.00 74.00 9.00 80.0
Z 084 60.00 4.97 80.0
10354 Pulse Waveform (200Hz, 40%) X 26.00 72.00 700 398 950
Y 0.36 155.35 4.93 95.0
Z 2400 72.00 7.00 95.0
10355 Pulse Waveform (200Hz, 60%) X 1147 153.03 1290 222 120.0
Y 756 160.00 19.84 120.0
Z 1038 156.51 12.09 120.0
10387 QPSK Waveform, 1 MHz X 063 63.49 1203 1.00 150.0
Y 0.56 64.31 12.48 150.0
Z 0.48 62.39 11.44 150.0
10388 QPSK Waveform, 10 MHz X 137 65.06 13.63 0.00 150.0
Y 136 66.22 13.96 150.0
Z 124 65.10 13.22 150.0
10396 64-QAM Waveform, 100 kHz X 1.68 64.05 1538 3.01 150.0
Y 1.69 64.74 16.02 150.0
Z 1.70 64.54 15.66 150.0
10399 64-QAM Waveform, 40 MHz X 285 65.91 1484 0.00 150.0
Y 286 66.53 15.19 150.0
Z 2.74 66.05 14.84 150.0
10414 WLAN CCDF, 64-QAM, 40 MHz X 3.90 65.59 15.07 0.00 150.0
Y 384 66.19 15.35 150.0
Z 3.69 65.80 15.03 150.0

Note: For details on UID parameters see Appendix

March 03, 2025

Unc (k =2)
+10.1%
+4.7%

Max

dev.

+1.0%

+2.8%

+2.2%

+2.1%

+1.5%

+3.5%

+1.1%

+0.9%

+1.6%

+3.1%

Max
UncE
k=2
+4.7%

+9.6%

+9.6%

+9.6%

+9.6%

+9.6%

+9.6%

+9.6%

+9.6%

+9.6%

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%.

A The uncertainties of Norm X,Y,Z do not affect the E2-field uncertainty inside TSL (see Page 5).
B lin ncertainty for m umsp ed dst

Eun using the max. ation f lin res ap lying rectangular distribution and is expressed for the square of the field value.
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EX3DV4 - SN:7908

Parameters of Probe: EX3DV4 - SN:7908

Sensor Model Parameters

c c2
fF fF

X 1.7 84.08

y 96 69.58

z 9.0 64.16

a
v—1
32.82
33.61
32.71

Other Probe Parameters

Sensor Arrangement

Connector Angle

Mechanical Surface Detection Mode
Optical Surface Detection Mode

Probe Overall Length

Probe Body Diameter

Tip Length

Tip Diameter

Probe Tip to Sensor X Calibration Point
Probe Tip to Sensor Y Calibration Point
Probe Tip to Sensor Z Calibration Point

T1
msV-2
3.95
2.38
4.22

Recommended Measurement Distance from Surface

Note: Measurement distance from surface can be increased to 34 mm for an Area Scan job.

Certificate No: EX-7908 Mar25

T2
msV-!
0.00
0.00
0.00

Page 4 of 21

T3
ms
4.90
4.90
4.91

T4

0.55
0.40
0.57

T5
v—1
0.00
0.00
0.00

March 03, 2025

T6

1.00
1.00
1.00

Triangular
-48.8°
enabled
disabled
337mm
10mm
9mm
2.5mm
1mm
1mm
1mm
1.4mm



EX3DV4 - SN:7908 March 03, 2025

Parameters of Probe: EX3DV4 - SN:7908

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz)® Relative Conductivity™ ConvFX ConvFY ConvFZ Alpha®  Depth® UncH

Permittivity" (S/m) (mm) (k=2)

750 41.9 0.89 9.59 9.79 9.71 0.33 1.27 +11.0%
900 41.5 0.97 9.33 9.53 9.45 0.33 1.27 +11.0%
1750 40.1 1.37 8.19 8.37 8.30 0.32 1.27 +11.0%
1900 40.0 1.40 7.81 7.98 7.91 0.32 1.27 +11.0%
2300 39.5 1.67 7.47 7.63 7.57 0.31 1.27 +11.0%
2450 39.2 1.80 7.28 7.43 7.37 0.31 1.27 +11.0%
2600 39.0 1.96 7.13 7.28 7.22 0.31 1.27 +11.0%
5250 35.9 4.71 5.84 597 5.91 0.28 1.27 +13.1%
5600 35.5 5.07 5.34 5.46 5.41 0.26 1.27 +13.1%
5750 35.4 5.22 5.40 5.51 5.47 0.25 1.27 +13.1%

C Frequency validity above 300 MHz of +100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to +50 MHz. The uncertainty is the
RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity below 300 MHz is +10, 25,
40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Validity of ConvF assessed at 6 MHz is 4-9 MHz, and ConvF
assessed at 13 MHz is 9-19 MHz. Above 5 GHz frequency validity can be extended to +110 MHz.

F The probes are calibrated using tissue simulating liquids (TSL) that deviate for £ and & by less than +5% from the target values (typically better than +3%)
and d for ons of u % if SAR correction is applied.

G Al ptha uring ca SPEAG warrants that the remaining deviation due to the boundary effect after compensation is always less
than +1% for frequencies below 3 GHz and below +2% for frequencies between 3—6 GHz at any distance larger than half the probe tip diameter from the
boundary.

H The stated uncertainty is the tota! calibration uncertainty (k = 2) of Norm-ConvF. This is equivalent to the uncertainty component with the symbol CF in
Table 9 of IEC/IEEE 62208-1528:2020.
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EX3DV4 - SN:7908 March 03, 2025

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide:R22)
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Uncertainty of Frequency Response of E-field: £6.3% (k=2)
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Receiving Pattern (¢), 9 =0°

=600 MHz, TEM, 0° f=1800 MHz, R22, 0°
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Uncertainty of Axial Isotropy Assessment: +0.5% (k=2)
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EX3DV4 - SN:7908 March 03, 2025

Dynamic Range f(SARnead)
(TEM cell, foyal = 1900MHz)
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Uncertainty of Linearity Assessment: +0.6% (k=2)
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EX3DV4 - SN:7908 March 03, 2025

Conversion Factor Assessment

f=1900 MHz, WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: £2.6% (k=2)
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EX3DV4 - SN:7807 May 08, 2025

Parameters of Probe: EX3DV4 - SN:7807

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k =2)
Norm (,uV/(V/m)z) A 0.67 0.69 0.74 +10.1%
DCP (mV) B 105.0 108.0 104.3 +4.7%

Calibration Results for Modulation Response

uID Communication System Name A B Cc D VR Max Max

dB | dB,/pV dB mV | dev. | UncE

k=2

0 CW X1 0.00 0.00 1.00 | 0.00 | 123.5 | £1.7% | +4.7%
Y| 0.00 0.00 1.00 131.1
Z| 0.00 0.00 1.00 129.8

10352 | Pulse Waveform (200Hz, 10%) X | 1.44 60.17 6.15 | 10.00 | 60.0 | £2.7% | £9.6%
Y| 1.53 60.68 6.38 60.0
Z| 159 60.90 6.54 60.0

10353 | Pulse Waveform (200Hz, 20%) X | 0.78 60.00 486 | 699 | 80.0 | +2.3% | +9.6%
Y| 084 60.00 4.99 80.0
Z| 0.78 60.00 4.89 80.0

10354 | Pulse Waveform (200Hz, 40%) X1 002 123.28 1.80 | 3.98 | 95.0 | £2.6% | £9.6%
Y| 047 60.00 3.84 95.0
Z| 002 12568 0.57 95.0

10355 | Pulse Waveform (200Hz, 60%) X1] 0.19 | 157.91 0.27 | 2.22 | 120.0 | +1.5% | +9.6%
Y | 10.08 86.17 1.51 120.0
Z1| 7.29 | 159.93 3.74 120.0

10387 | QPSK Waveform, 1 MHz X| 044 61.77 11.53 | 1.00 | 150.0 | £3.2% | £9.6%
Y| 047 64.01 13.12 150.0
Z| 0.58 63.57 12.32 150.0

10388 | QPSK Waveform, 10 MHz X | 1.18 64.92 13.10 | 0.00 | 150.0 | £0.9% | £9.6%
Y| 1.28 66.86 13.99 150.0
Z| 1.36 65.55 13.82 150.0

10396 | 64-QAM Waveform, 100 kHz X | 1.56 63.22 15.31 | 3.01 | 150.0 | £1.0% | £9.6%
Y 1.77 65.31 16.06 150.0
Z| 1.69 64.27 15.76 150.0

10399 | 64-QAM Waveform, 40 MHz X1 2.69 65.92 14.85 | 0.00 | 150.0 | +1.6% | £9.6%
Y| 274 66.74 15.26 150.0
Z| 285 66.11 15.03 150.0

10414 | WLAN CCDF, 64-QAM, 40 MHz X| 3.76 66.43 15.34 | 0.00 | 150.0 | £2.7% | £9.6%
Y| 3.60 66.31 15.24 150.0
Z| 385 65.80 15.21 150.0

Note: For details on UID parameters see Appendix

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%.

A The uncertainties of Norm X,Y,Z do not affect the E2-field uncertainty inside TSL {see Pages 5 and 6).
B Linearization parameter uncertainty for maximum specified field strength.
E Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the field value.
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EX3DV4 - SN:7807 May 08, 2025
Parameters of Probe: EX3DV4 - SN:7807
Sensor Model Parameters
C1 C2 a T1 T2 T3 T4 T5 T6
iF iF V-1 msV~2 msV-? ms v—2 v
X 8.1 58.49 33.44 1.57 0.00 4.90 0.16 0.01 1.00
y 7.3 51.89 32.32 4.51 0.00 4.90 0.68 0.00 1.00
z 10.3 75.06 34.00 1.28 0.00 4.90 0.48 0.00 1.00
Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle 88.4°
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4 mm

Note: Measurement distance from surface can be increased to 3—4 mm for an Area Scan job.
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EX3DV4 - SN:7807 May 08, 2025

Parameters of Probe: EX3DV4 - SN:7807

Calibration Parameter Determined in HSL

f (MHz)C Relative ConductivityF | ConvFX | ConvFY | ConvFZ | Alpha® | Depth® UncH

Permittivity™ (S/m) (mm) (k=2)

750 41.9 0.89 9.00 9.70 9.12 0.35 1.27 +11.0%
900 41.5 0.97 8.48 9.15 8.60 0.35 1.27 +11.0%
1450 40.5 1.20 7.56 8.15 7.66 0.35 1.27 +11.0%
1640 40.2 1.31 7.53 8.12 7.63 0.35 1.27 +11.0%
1750 401 1.37 7.60 8.19 7.70 0.36 1.27 +11.0%
1900 40.0 1.40 7.36 7.94 7.46 0.36 1.27 +11.0%
2100 39.8 1.49 7.15 7.71 7.25 0.36 1.27 +11.0%
2300 39.5 1.67 7.23 7.79 7.32 0.36 1.27 +11.0%
2450 39.2 1.80 6.97 7.51 7.06 0.36 1.27 +11.0%
2600 39.0 1.96 6.89 7.43 6.99 0.36 1.27 +11.0%
3300 38.2 2.71 6.14 6.62 6.22 0.36 1.27 +13.1%
3500 37.9 2.91 6.07 6.55 6.15 0.36 1.27 +13.1%
3700 37.7 3.12 6.13 6.61 6.21 0.36 1.27 +13.1%
3900 37.5 3.32 6.04 6.51 6.12 0.36 1.27 +13.1%
4100 37.2 3.53 5.85 6.31 5.93 0.36 1.27 +13.1%
4200 37.1 3.63 5.91 6.37 5.99 0.36 1.27 +13.1%
4400 36.9 3.84 5.79 6.24 5.86 0.36 1.27 +13.1%
4600 36.7 4.04 5.62 6.06 5.70 0.36 1.27 +13.1%
4800 36.4 425 5.61 6.05 5.68 0.36 1.27 +13.1%
4950 36.3 4.40 5.64 6.08 5.71 0.35 1.27 +13.1%
5250 35.9 4.71 5.34 5.76 5.41 0.32 1.27 +13.1%
5600 35.5 5.07 4.95 5.34 5.02 0.28 1.27 +13.1%
5750 354 5.22 5.02 5.41 5.09 0.27 1.27 +13.1%
5850 35.2 5.32 5.05 5.45 5.12 0.26 1.27 +13.1%

C Frequency validity above 300 MHz of +:100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to +50 MHz, The uncertainty is the
RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity below 300 MHz is %10, 25,
40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Validity of ConvF assessed at 6 MHz is 4-9 MHz, and ConvF
assessed at 13 MHz is 9~19 MHz. Above 5 GHz frequency validity can be extended to 110 MHz.

F The probes are calibrated using tissue simulating liquids (TSL) that deviate for & and o by less than +5% from the target values (typically better than +3%)
and are valid for TSL with deviations of up to +10% if SAR correction is applied.

G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is always less
than +1% for frequencies below 3 GHz and below +2% for frequencies between 3-6 GHz at any distance larger than half the probe tip diameter from the
boundary.

H The stated uncertainty is the total calibration uncertainty (k =2) of Norm-ConvF. This is equivalent to the uncertainty component with the symbol CF in
Table 9 of IEC/IEEE 62209-1528:2020.
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EX3DV4 - SN:7807 May 08, 2025
Parameters of Probe: EX3DV4 - SN:7807
Calibration Parameter Determined in HSL
f (MHz)© Relative Conductivity" | ConvFX | ConvFY | ConvFZ | Alpha® | Depth® UncH
Permittivity™ (S/m) (mm) (k =2)
6500 34.5 6.07 5.14 5.54 5.21 0.20 1.27 +18.6%

C Frequency validity is ~600/+700 MHz at 6.5 GHz, £700 MHz at or above 7 GHz, and +150 MHz at 9.85 GHz. The uncertainty is the RSS of the ConvF
uncertainty at calibration frequency and the uncertainty for the indicated frequency band.
F The probes are calibrated using tissue simulating fiquids (TSL) that deviate for € and o by less than +10% from the target values (typically better than +6%)
and are valid for TSL with deviations of up to £10%.
G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is always less
than +1% for frequencies below 3 GHz; below +2% for frequencies between 3—6 GHz; and below +4% for frequencies between 6-10 GHz at any distance

larger than half the probe tip diameter from the boundary.

H The stated uncertainty is the total calibration uncertainty (k =2) of Norm-ConvF. This is equivalent to the uncertainty component with the symbol CF in

Table 9 of IEC/IEEE 62209-1528:2020.
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Glossary

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

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

A B, CD modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization 8 O rotation around an axis that is in the plane normal to probe axis (at measurement center), i.e., 9=0is

normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human Exposure
To Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices — Part 1528: Human
Models, Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)”, October 2020.

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

Methods Applied and Interpretation of Parameters:

* NORMx,y,z: Assessed for E-field polarization 4 =0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide). NORMx,y,z
are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E2-field uncertainty inside TSL (see
below ConvF).

» NORM(f)x,y,z = NORMXx.y,z * frequency_response (see Frequency Response Chart). This linearization is impiemented in
DASY4 software versions later than 4.2. The uncertainty of the frequency response is included in the stated uncertainty of
ConvF.

» DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW signal. DCP
does not depend on frequency nor media.

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

* Ax,¥%.2; Bx,y,z; Cx,y,z; Dx,y,z; VRx,y,z: A, B, C, D are numerical linearization parameters assessed based on the data of

power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the maximum

calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer Standard for

f < 800MHz) and inside waveguide using analytical field distributions based on power measurements for f > 800MHz. The

same setups are used for assessment of the parameters applied for boundary compensation (alpha, depth) of which typical

uncertainty values are given. These parameters are used in DASY4 software to improve probe accuracy close to the
boundary. The sensitivity in TSL corresponds to NORMzx,y,z * ConvF whereby the uncertainty corresponds to that given for

ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending the validity from

+50MHz to +100 MHz.

Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom exposed by a patch

antenna.

= Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip (on probe axis).

No tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no uncertainty required).
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EX30V4 - SN:7909

Parameters of Probe: EX3DV4 - SN:7909

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z
Norm 0.58 0.63 0.66
DCP(mvV) 104.4 104.2 103.2

Cal bration Results for Modulation Response

uiD Communication System Name A B C D VR
dB dB/uvV dB mV
0 cw X 0.00 0.00 1.00 0.00 1381
Y 0.00 0.00 1.00 127.3
Z 0.00 0.00 1.00 142.4
10352 Pulse Waveform (200Hz, 10%}) X 165 61.18 6.68 10.00 60.0
Y 1.58 60.87 6.35 60.0
Z 149 60.50 6.41 60.0
10353 Pulse Waveform (200Hz, 20%) X 0.80 60.00 4.95 6.99 80.0
Y 20.00 74.00 9.00 80.0
Z 44.00 80.00 11.00 80.0
10354 Pulse Waveform (200Hz, 40%) X 033 151.27 1.79 3.98 95.0
Y 0.03 124.04 1.90 95.0
Z 0.05 128.95 0.68 95.0
10355 Pulse Waveform (200Hz, 60%) X 953 159.79 19.75 222 120.0
Y 1.1 158.93 2.03 120.0
L 8.31 159.23 15.81 120.0
10387 QPSK Waveform, 1 MHz X 067 65.82 13.73 1.00 150.0
Y 0.54 63.18 11.70 150.0
Z 059 62.86 11.85 150.0
10388 QPSK Waveform, 10 MHz X 1.47 66.93 14.64 0.00 150.0
Y 1.31 65.28 13.40 150.0
z 1.35 64.91 13.56 150.0
10396 64-QAM Waveform, 100kHz X 1.72 64.80 16.12 3.01 150.0
Y 1.68 64.36 15.84 150.0
L 1.58 63.18 15.32 150.0
10399 64-QAM Waveform, 40 MHz X 292 66.69 1538 0.00 150.0
Y 2.83 66.16 14.94 150.0
Z 283 65.75 14.83 150.0
10414 WLAN CCDF, 64-QAM, 40 MHz X 3.92 66.23 1547 0.00 150.0
Y 383 65.94 15.18 150.0
Z 403 66.23 15.45 150.0

Note: For details on UID parameters see Appendix

February 05, 2025

Unc (k =2)
+10.1%
+4.7%

Max

dev.

+0.9%

+2.6%

+2.4%

+2.5%

+1.5%

+3.6%

+1.2%

+1.1%

+1.7%

+3.0%

Max
UncE
k=2
+4. 7%

4+9.6%

+9.6%

+9.6%

+9.6%

+9.6%

+9.6%

+9.6%

+9.6%

+9.6%

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%.

A The uncertainties of Norm X,Y,Z do not affect the E2-field uncertainty inside TSL (see Page 5).
B Lin uncertainty for m umsp ed dst

Eun d using the max. ation f lin res ap lying rectangular distribution and is expressed for the square of the field value.
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EX3PV4 . SN:7909

Parameters of Probe: EX3DV4 -

SemSor Model Parameters

c1 c2 «
fF fF v-1
X 10.2 73.71 33.38
y 9.7 71.07 33.87
z 11.1 81.40 33.96

Other Probe Parameters

Sensor Arrangement

Connector Angle

Mechanical Surface Detection Mode
Optical Surface Detection Mode

Probe Overall Length

Probe Body Diameter

Tip Length

Tip Diameter

Probe Tip to Sensor X Calibration Point
Probe Tip to Sensor Y Calibration Point
Probe Tip to Sensor Z Calibration Point

SN:7909
T1 T2
msV—2 msV-!
2.47 0.00
2.93 0.00
1.46 0.00

Recommended Measurement Distance from Surface

Note: Measurement distance from surface can be increased to 3—4 mm for an Area Scan job.

Certificate No: EX-7909 Feb25
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T3 T4 T5 T6
ms V-2 v-1
4.90 0.44 0.00 1.00
4.90 0.35 0.00 1.00
4.90 0.19 0.00 1.00

Triangular
-87.1°
enabled
disabled
337 mm
10mm
gmm
2.5mm
1mm
1imm
1mm
1.4mm



EX30V4 - SN:7909 February 05, 2025

Parameters of Probe: EX3DV4 - SN:7909

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz)© Relative Conductivity™ ConvFX ConvFY ConvFZ Alpha®  Depth® UncH

Permittivity" (S/m) (mm) (k=2)

750 41.9 0.89 9.48 9.73 9.68 0.36 1.27 +11.0%
900 41.5 0.97 9.09 9.33 9.29 0.36 1.27 +11.0%
1750 40.1 1.37 8.07 8.28 8.24 0.35 1.27 +11.0%
1900 40.0 1.40 7.68 7.88 7.85 0.35 1.27 +11.0%
2300 39.5 1.67 7.32 7.51 7.48 0.34 1.27 +11.0%
2450 39.2 1.80 7.12 7.31 7.28 0.34 1.27 +11.0%
2600 39.0 1.96 6.97 715 7.12 0.34 1.27 +11.0%
5250 35.9 4.71 5.81 5.96 5.93 0.30 1.27 +13.1%
5600 35.5 5.07 5.30 5.44 542 0.27 1.27 +13.1%
5750 35.4 5.22 5.37 5.51 5.48 0.26 1.27 +13.1%

¢ Frequency validity above 300 MHz of +100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to £50 MHz. The uncertainty is the
RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity below 300 MHz is +10, 25,
40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Validity of ConvF assessed at 6 MHz is 4-9 MHz, and ConvF

assessed at 13MHz is freq can be ded to £110 MHz.

F The probes are calib ingl hat devi r € and o by less than +5% from the target values (typically better than +3%)
and d for ons of u % if SAR correction is applied.

Gal ptha uring ca SPEAG warrants that the remaining deviation due to the boundary effect after compensation is always less

than +1% for frequencies below 3 GHz and below +2% for frequencies between 3—6 GHz at any distance larger than half the probe tip diameter from the
boundary.

H The stated uncertainty is the total calibration uncertainty (k = 2) of Norm-ConvF. This is equivalent to the uncertainty component with the symbol CF in
Table 9 of IEC/IEEE 62209-1528:2020.
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EX3PV4 - SN:7909

February 05, 2025

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide:R22)
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Uncertainty of Frequency Response of E-field: +6.3% (k=2)
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EX30V4 - SN:7909 February 05, 2025

Receiving Pattern (¢), 9=0°

f=600 MHz, TEM, 0° f=1800 MHz, R22, 0°
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Uncertainty of Axial Isotropy Assessment: +0.5% (k=2)

Certificate No: EX-7909_Feb25 Page 7 of 21



EX3EV4 - SN:7909

Dynamic Range f(SARnead)
(TEM cell, feyal = 1900MHzZ)

February 05, 2025
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Uncertainty of Linearity Assessment: +0.6% (k=2)
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EX3[V4 - SN:7909 February 05, 2025

Conversion Factor Assessment

f=1900 MHz, WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: +2.6% (k=2)
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Glossary

TSL tissue simulating liquid

NORMXx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

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

A B C,D modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization 9 © rotation around an axis that is in the plane normal to probe axis (at measurement center), i.e., 9=0is

normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human Exposure
To Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices — Part 1528: Human
Models, Instrumentation And Procedures {Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Methods Applied and Interpretation of Parameters:

» NORMpyx,y,z: Assessed for E-field polarization 9 = 0 {f < 900MHz in TEM-cell; f > 1800MHz: R22 waveguide). NORMx,y,z
are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E2-field uncertainty inside TSL (see
below ConvF).

- NORM(f)x,y,z = NORMXx,y,z * frequency_response (see Frequency Response Chart). This linearization is implemented in
DASY4 software versions later than 4.2. The uncertainty of the frequency response is included in the stated uncertainty of
ConvF.

« DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW signal. DCP
does not depend on frequency nor media.

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

» Ax,y,2; Bx,y,z; Cx,y,z; Dx,y,z; VRx,y,z: A, B, C, D are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the maximum
calibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer Standard for
f < 800MHz) and inside waveguide using analytical field distributions based on power measurements for f >800MHz. The
same setups are used for assessment of the parameters applied for boundary compensation (alpha, depth) of which typical
uncertainty values are given. These parameters are used in DASY4 software to improve probe accuracy close to the
boundary. The sensitivity in TSL corresponds to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for
ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending the validity from
+50 MHz to £100 MHz.

« Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom exposed by a patch
antenna.

« Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip (on probe axis).
No tolerance required.

« Connector Angle: The angle is assessed using the information gained by determining the NORMx (no uncertainty required).
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EX3DV4 - SN:7335 January 13, 2025

Parameters of Probe: EX3DV4 - SN:7335

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k =2)
Norm (uV/(V/m)2) A 0.40 0.42 0.54 +10.1%
DCP (mv) B 104.6 102.2 99.1 +4.7%

Calibration Results for Modulation Response

uiD Communication System Name A Cc D VR Max Max
dB  dByuv dB mV  dev. UncE
k=2
0 Ccw X 0.00 0.00 1.00 0.00 1348 +09% +4.7%
Y 0.00 0.00 1.00 145.2
£ 000 0.00 1.00 132.0
10352 Pulse Waveform (200Hz, 10%) X 679 75.38 1423 1000 60.0 +£2.8% +9.6%
Y 8.73 79.99 16.99 60.0
Z 20.00 90.68 20.49 60.0
10353 Pulse Waveform (200Hz, 20%) X 20.00 86.85 16.80 6.99 80.0 +15% 19.6%
Y 20.00 90.32 18.88 80.0
Z 20.00 92.12 20.24 80.0
10354 Pulse Waveform (200Hz, 40%) X 20.00 92.35 1828 398 950 +1.2% 1£9.6%
Y 20.00 93.76 19.02 95.0
Z 20.00 96.53 21.20 95.0
10355 Pulse Waveform (200Hz, 60%) X 20.00 108.49 2463 222 1200 +1.3% +9.6%
Y 20.00 100.26 20.81 120.0
£ 20.00 103.35 23.23 120.0
10387 QPSK Waveform, 1 MHz X 2.10 74.38 18.38 1.00 150.0 £2.3% +9.6%
Y 1.63 65.65 14.75 150.0
Z 179 66.07 15.28 150.0
10388 QPSK Waveform, 10 MHz X 220 70.02 1715 0.00 150.0 +1.1% +9.6%
Y 214 67.28 15.41 150.0
V4 2.37 68.42 15.98 150.0
10396 64-QAM Waveform, 100 kHz X 192 65.71 16.67 3.01 150.0 1.0% 9.6%
Y 2.79 70.22 18.66 150.0
Z 296 70.30 18.75 150.0
10399 64-QAM Waveform, 40 MHz X  3.43 67.83 16.32 0.00 150.0 0.8% 49.6%
Y 3.48 66.90 15.65 150.0
L 3.64 67.41 15.96 150.0
10414 WLAN CCDF, 64-QAM, 40 MHz X 458 66.21 1589 0.00 150.0 +1.7% +9.6%
Y 4.85 65.62 15.48 150.0
Z 485 65.18 15.33 150.0

Note: For details on UID parameters see Appendix

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%.

A The uncertainties of Norm X,Y,Z do not affect the E2-field uncertainty inside TSL (see Pages 5 and 6).
Blin zatio uncertainty for m umsp  edfield st
Eun ainty d using the max. ation f linear res ap lying rectangular distribution and is expressed for the square of the field value.
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EX3DV4 - SN:7335 January 13, 2025

Parameters of Probe: EX3DV4 - SN:7335

Sensor Model Parameters

C1 c2 o T1 T2 T3 T4 T5 T6
fF fF v-1 msV-2 msV-" ms v—2 v-1
X 24 .4 175.23 33.34 11.37 0.00 5.00 0.38 0.10 1.00
43.7 321.67 34.60 7.12 0.45 4.99 1.70 0.09 1.01
z 534 399.50 35.71 17.88 0.00 5.07 1.03 0.28 1.01

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle -0.8°
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10mm
Tip Length 29mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm

Note: Measurement distance from surface can be increased to 3—4 mm for an Area Scan job.
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EX3DV4 - SN:7335 January 13, 2025

Parameters of Probe: EX3DV4 - SN:7335

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz)© Relative Conductivity™ ConvFX ConvFY ConvFZ Alpha®  Depth® UncH

Permittivity® (S/m) (mm) (k=2)

750 41.9 0.89 9.91 10.10 9.53 0.37 1.27 +11.0%
900 415 0.97 9.25 9.44 8.89 0.37 1.27 +11.0%
1450 40.5 1.20 8.12 8.28 7.81 0.37 1.27 +11.0%
1640 40.2 1.31 8.16 8.32 7.84 0.38 1.27 +11.0%
1750 40.1 1.37 8.15 8.31 7.84 0.38 1.27 +11.0%
1900 40.0 1.40 8.05 8.21 7.74 0.38 1.27 +11.0%
2100 39.8 1.49 7.67 7.83 7.38 0.38 1.27 +11.0%
2300 39.5 1.67 7.60 7.75 7.31 0.38 1.27 +11.0%
2450 39.2 1.80 7.33 7.48 7.05 0.38 1.27 +11.0%
2600 39.0 1.96 7.41 7.56 7.13 0.38 1.27 +11.0%
3300 38.2 2.71 6.90 7.04 6.64 0.39 1.27 +13.1%
3500 37.9 2.91 6.78 6.92 6.52 0.39 1.27 +13.1%
3700 37.7 3.12 6.86 7.00 6.60 0.39 1.27 +13.1%
3900 37.5 3.32 6.64 6.78 6.39 0.39 1.27 +13.1%
4100 37.2 3.53 6.52 6.65 6.27 0.39 1.27 +13.1%
4200 37.1 3.63 6.72 6.86 6.46 0.39 1.27 +13.1%
4400 36.9 3.84 6.35 6.47 6.10 0.39 1.27 +13.1%
4600 36.7 4.04 6.43 6.56 6.19 0.39 1.27 +13.1%
4800 36.4 4.25 6.31 6.44 6.07 0.39 1.27 +13.1%
4950 36.3 4.40 6.08 6.20 5.84 0.38 1.27 +13.1%
5250 35.9 4.71 5.92 6.04 5.70 0.34 1.27 +13.1%
5600 355 5.07 5.37 5.48 517 0.30 1.27 +13.1%
5750 35.4 5.22 5.42 5.53 5.21 0.29 1.27 +13.1%
5850 35.2 5.32 5.40 5.50 5.19 0.27 1.27 +13.1%

¢ Frequency validity above 300 MHz of +100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to £50 MHz. The uncertainty is the
RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity below 300 MHz is +10, 25,
40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Validity of ConvF assessed at 6 MHz is 4-9 MHz, and ConvF

assessed at 1I3MHz is freq validity can be extended to +110 MHz.

F The probes are calib ing | (TSL) that deviate for € and o by less than +5% from the target values (typically better than £3%)
and a d for ons of u % if SAR correction is applied.

G Alp ptha uring ca SPEAG warrants that the remaining deviation due to the boundary effect after compensation is always less

than +1% for frequencies below 3 GHz and below +2% for frequencies between 3—6 GHz at any distance larger than half the probe tip diameter from the
boundary.

H The stated uncertainty is the total calibration uncertainty (k = 2) of Norm-ConvF. This is equivalent to the uncertainty component with the symbol CF in
Table 9 of IEC/IEEE 62209-1528:2020.
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EX3DV4 - SN:7335 January 13, 2025

Parameters of Probe: EX3DV4 - SN:7335

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz)C Relative Conductivity™ ConvFX ConvFY ConvFZ  Alpha® Depth® UncH
Permittivity® (S/m) (mm) (k=2)
6500 34.5 6.07 5.71 5.82 5.49 0.20 1.27 +18.6%

C Frequency validity at 6.5 GHz is —~600/+700 MHz, and +700 MHz at or above 7 GHz. The uncertainty is the RSS of the ConvF uncertainty at calibration

n ainty for eq

p ed using ng ) that deviate for € and o by less than +10% from the target values (typically better than +6%)
and are valid for TSL with deviations of up to +10%.
G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining ation d the ye compe nis al less
than +1% for frequencies below 3 GHz; below +2% for frequencies between 3-6 GHz; below for ies 610G any di e

larger than half the probe tip diameter from the boundary.
H The stated uncertainty is the total calibration uncertainty (k = 2) of Norm-ConvF. This is equivalent to the uncertainty component with the symbol CF in
Table 9 of IEC/IEEE 62209-1528:2020.
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EX3DV4 - SN:7335 January 13, 2025

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide:R22)
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Uncertainty of Frequency Response of E-field: +6.3% (k=2)
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EX3DV4 - SN:7335 January 13, 2025

Receiving Pattern (¢), 9 =0°
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Uncertainty of Axial Isotropy Assessment: +0.5% (k=2)
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EX3DV4 - SN:7335

108

10°

104

Input Signal [pV]

103

102

Error [dB]

Dynamic Range f(SARnead)
(TEM cell, feya = 1900MHz)

January 13, 2025

1072 1071 10° 10! 102
SAR [mW/cm?®]
—— not compensated compensated
1072 1071 10° 10! 10?
SAR [mW/cm?]
—— not compensated compensated

Uncertainty of Linearity Assessment: £0.6% (k=2)
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EX3DV4 - SN:7335 January 13, 2025

Conversion Factor Assessment

f=1900 MHz, WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: +2.6% (k=2)
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EUmmWV4 - SN:9493

Parameters of Probe: EUmmWV4 - SN:9493

Basic Calibration Parameters

January 13, 2025

Sensor X Sensor Y Unec (k = 2)
Norm (V/(V/m)?) 0.02112 0.02396 +10.1%
DGCP (mv) B 104.0 105.0 +4.7%
Equivalent Sensor Angle -50.1 37.2
Calibration Results for Frequency Response (750 MHz — 110 GHz)
Frequency Target Deviation Sensor X Deviation Sensor Y Unc {(k=2)
GHz E-Field dB dB dB
Vim
0.75 77.2 -0.08 -0.17 +0.43
1.8 140.4 ~0.02 -0.02 +0.43
2.0 133.0 0.15 0.15 +0.43
2.2 124.8 -0.08 -0.05 +0.43
2.5 123.0 0.07 0.12 +0.43
3.5 256.2 -0.22 -0.14 +0.43
3.7 249.8 -0.07 -0.01 +0.43
6.6 63.4 -0.40 -0.47 +0.98
8.0 58.6 -0.22 -0.20 +0.98
10.0 58.1 0.04 0.06 +0.98
15.0 45.8 0.15 0.33 +0.98
26.6 115.1 0.20 0.21 +0.98
30.0 125.1 -0.01 -0.01 +0.98
35.0 123.5 -0.21 -0.19 +0.98
40.0 101.8 ~0.26 -0.28 +0.98
50.0 60.8 0.10 -0.02 +0.98
55.0 73.7 0.03 0.02 +0.98
80.0 76.4 -0.01 0.02 +0.98
65.0 72.0 0.10 0.09 +0.98
70.0 68.5 0.13 0.06 +0.98
75.0 67.9 -0.00 -0.03 +0.98
75.0 89.9 -0.00 -0.03 +0.98
80.0 88.2 -0.18 -0.10 +0.98
85.0 54.3 -0.05 -0.07 +0.88
90.0 80.6 0.01 0.01 +0.98
92.0 80.8 0.08 0.02 +0.98
85.0 73.2 0.00 -0.02 +0.98
97.0 65.9 0.00 -0.01 +0.88
100.0 63.4 0.04 0.05 +0.98
105.0 63.2 -0.17 -0.08 +0.98
110.0 721 0.10 0.01 +0.98
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 t0 a coverage probability of approximately 95%.

B Linearization paramater uncertainty for maximum specified field strength.
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EUmmWV4 - SN:8493 January 13, 2025

Parameters of Probe: EUmmWV4 - SN:9493

Calibration Results for Modulation Response

uiD Communication System Name A B C D VR Max Max
dB | dBy/pVv dB mvV | dev. | UncE
k=2
0 cw X[ 0.00 0.00 1.00 | 0.00 | 138.1 | £+3.3% | +4.7%
Y | 0.00 0.00 1.00 79.9
10352 | Pulse Waveform (200Hz, 10%) X| 1.72 60.00 14.38 | 10.00 6.0 | £1.5% | £9.6%
Y 1.44 60.00 14.34 6.0
10353 | Pulse Waveform (200Hz, 20%) X| 1.19 £0.00 13.26 [ 6.99 | 12.0 | £0.9% | £9.6%
Y| 095 60.00 13.51 12.0
10354 | Pulse Waveform (200Hz, 40%) X| o072 60.00 1207 | 3.98 | 23.0 | £1.2% | £0.6%
Y| 056 60.00 12.57 23.0
10355 | Pulse Waveform {(200Hz, 60%) X | 044 60.00 1162 | 2.22 | 27.0 | £0.9% | £9.6%
Y| 040 60.00 11.71 27.0
10387 | QPSK Wavaform, 1 MHz X| 1.03 60.00 1180 | 1.00 | 22.0 | £1.6% | £9.6%
Y| 094 60.00 11.70 22.0
10388 [ QPSK Waveform, 10 MHz X| 1.25 §0.00 1189 | 0.00 | 22.0 | £0.6% | £9.6%
Y| 1.25 60.00 12.04 22.0
10396 | 64-QAM Waveform, 100kHz X| 204 61.16 i4.21 | 3.01 17.0 | £0.7% | £9.6%
Y| 2.28 63.56 15.53 17.0
10399 | 64-QAM Waveform, 40 MHz X| 2.08 60.00 1243 | 0.00 | 19.0 | £0.8% | +5.6%
Y| 2.02 60.00 12.58 19.0
10414 | WLAN CCDF, 64-QAM, 40 MHz X| 3.14 60.00 12.85| 0.00 | 12.0 | £0.9% | +9.6%
Y| 297 60.00 13.00 12.0

Note: For details on UID parameters see Appendix
E Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and Is expressed for the squars of the tield value.
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EUmmWV4 - SN:9493

Parameters of Probe: EUmmWV4 - SN:9493

Calibration Results for Linearity Response

January 13, 2025

Frequency Target E-Field Deviation Sensor X | Deviation Sensor ¥ Unc (k=2)
GHz Vim dB dB dB
0.9 50.0 -0.02 =0.00 +0.2
0.8 100.0 -0.00 0.00 +0.2
0.9 500.0 ~0.00 -0.01 0.2
09 1000.0 0.02 0.02 +0.2
0.9 1500.0 0.01 0.01 +0.2
0.8 2100.0 -0.02 —0.01 +0.2
Sensor Frequency Model Parameters (750 MHz — 55 GHz2)
Sensor X Sensor Y
R (Q) 69.25 73.86
Rp (Q) 101.97 98.58
L {(nH) 0.06810 0.06320
C (pF} 0.2196 0.2936
Cp (pF) 0.0860 0.0921
Sensor Frequency Model Parameters (55 GHz — 110 GHz)
Sensor X Sensor Y
R (Q) 34.75 38.81
Rp (Q) 194.77 210.31
L (nH) 0.10244 0.11360
C (pF) 0.0402 0.0371
Cp (pF) 0.0498 0.0436
Sensor Model Parameters
C1 [o7] @ T1 T2 T3 T4 75 T6
fF fF v-1 msv—2 msV-? ms V-2 v-1
X 35.3 25713 33.83 0.92 3.34 5.00 0.00 0.93
y 28.0 201.46 33.27 0.92 2.47 5.00 0.00 0.79
Other Probe Parameters
Sensor Arrangement Rectangular
Connector Angle -69.9°
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 320mm
Probe Body Diameter 8mm
Tip Length 23mm
Tip Diameter 8.0mm
Probe Tip to Sensor X Calibration Point 1.5mm
Probe Tip to Sensor Y Calibration Point 1.5mm
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