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1. SUMMARY OF SAR TEST REPORT
1.1 Test Details

Device under Test (DUT):

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

\\\“\Hlnll’//,

Product: Barcode scanner
Manufacturer: Datalogic

Model: PBT9600

Type: SR RFUS

Serial Number: B24P00847, B24P00846
Hardware Version: A

FCC ID Number:

Contains FCC ID: U4F-PGSRF

ISED ID Number:

Contains IC: 3862D-PGSRF

DUT Number:

20317,20316

Battery Type used in testing:

Li-lon Battery

State of the Sample:

Production sample

Testing information:

Testing performed:

11.09.2024

Notes:

Document history:

Initial version

Document ID:

FCC ISED_SAR report_PowerScan PBT9600 ID6821_08102024.docx

Temperature °C

22+2 / Controlled

Humidity RH%

30+20 / Controlled

Copyright © Verkotan 2024

Measurement performed by: Kalle Orava

FCC Test Firm Designation Number: FI0005

ISED Company Number: 22218
3(31)
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1.2 Maximum Results
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The maximum reported* SAR values for Body-worn and Extremity-configuration for
transmitting systems are shown in a table below. The device conforms to the requirements of
the standards when the maximum reported SAR value is less than or equal to the limit. The SAR
limit specified in FCC 47 CFR part 2 (2.1093) and Health Canada’s RF exposure guideline, Safety
Code 6 for Extremity SAR1ogis 4.0 W/kg.

1.2.1 Standalone SAR

1.2.1.1 FCC
Highest Reported*
System SAR10g[W/kg] in E).(t'remlty Result
Exposure Condition,
Omm separation distance
RFID 0.401 PASS
Bluetooth 0.24 PASS
* Reported SAR Values are scaled to upper limit of power tuning tolerance.
1.2.1.2 ISED
Highest Reported*
System SAR10g[W/kg] in E).(t'remlty Result
Exposure Condition,
Omm separation distance
RFID 0.401 PASS
Bluetooth 0.25 PASS

Copyright © Verkotan 2024
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1.2.2 Simultaneous Transmission SAR

1.2.2.1 FCC
Highest SAR10s[W/kg] in Extremit
in Extremi
Simultaneous 109 9 . y Result
L. Exposure Condition
Transmission SAR
RFID + Bluetooth 0.64 PASS
1.2.2.2 ISED
Highest

. SAR10g[W/kg] in Extremity
Simultaneous . Result
L. Exposure Condition
Transmission SAR

RFID + Bluetooth 0.65 PASS

1.2.3 Maximum Drift

Maximum Drift During Measurements -0.48 dB*

*Larger than 5% drifts included to scaling factors
1.2.4 Measurement Uncertainty

SAR 10g: 0.3 - 3 GHz:

Expanded Uncertainty (k=2) 95 % +219%

531
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2. DESCRIPTION OF THE DEVICE UNDER TEST (DUT)

The DUT is a handheld industrial scanner supporting RFID and Bluetooth.

Photos of the DUT are presented in annex A.

Device Category

Portable

Exposure Environment

General population uncontrolled

2.1 Supported Frequency Bands and Operational Modes

Modes of Transmitter Frequency
Operation Range [MHz]
TX Frequency bands
RFID 902.75 - 927.25
Bluetooth 2402 — 2480
6(31)
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2.2 Test Exemptions

2.2.1 FCC

FCC SAR test exclusion threshold is calculated according to 447498D04 Interim General RF
Exposure Guidance, equation B.2 and B.1:

_ (ERPyg o (d / 20cm)* d < 20cm .
Pth (mw) = {ERPZO o 20cm < d < 40cm (Equation 1)
where
60 .
X =— 10g10 (m) (Equatlon 2)

and frequency fis in GHz, d is the separation distance (cm), and ERP20cm is per Equation (B.1)
below.

2040f 03 <f < 1.5GHz

3060 1.5GHz< f < 6GHz (Equation 3)

ERP20cm (mW) = {

.. Frequency Separation distance Pt
T
ransmission mode [GHz] feml] [mW]
Bluetooth 2.48 0.5 25x27=68

When 10-g extremity SAR applies, SAR test exemption threshold may be multiplied by 2.5.

2.2.1.1 Maximum defined Output Power and ERP

Maximum output power of the DUT's Bluetooth transmitter 6.179 dBm i.e. 4.15 mW.

According to Appendix A at 447498D04 Interim General RF Exposure Guidance, the equation
(B.2.) defines the thresholds for available maximum time-averaged power or maximum time-
averaged ERP, whichever is greater. Since the maximum output power is greater than the ERP
of the DUT for Bluetootbh, it is used for SAR test exclusion.

. ERP ERP
- Output Output Power Gain
Transmission Output Output Pth
mode power power of Antenna, S S [mW]
[dBm] [mW] G [dBi] [dBm] [mW]
Bluetooth 6.179 4.15 0.5 4.53 2.84 6.8

The maximum output power for Bluetooth is below the FCC test exclusion threshold.

7(31)
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2.2.2 ISED

SAR test exemption output power limits based on frequency and separation distance are from
RSS-102, Issue 6, 2023:

Table 11: Power limits for exemption from routine SAR evaluation based on the
separation distance

Frequenc | £5 mm 10 15 20 25 30 35 40 45 mm | > 50 mm
y (MHz) (mW) mim mm mim mim mm mm mm (mW) (mW)
(mW) [ (mW) [ (mW) | (mW) | (mW) | (mW) | (mW)

=300 45 116 139 163 189 216 248 280 319 362
450 32 71 a7 104 124 147 175 208 248 296

835 21 32 41 54 72 96 129 172 228 298
1900 6 10 18 33 57 92 138 194 257 323
2450 3 7 16 32 56 89 128 170 209 245
3500 2 6 15 29 50 72 94 114 134 158
5800 1 5 13 23 32 41 54 74 102 128

When 10-g extremity SAR applies, SAR test exemption threshold may be multiplied by 2.5.

SAR test exclusion power threshold for 2450MHz is 7.5mW at <5mm separation distance, for
extremity.

2.2.2.1 Maximum defined Output Power and EIRP

Output Output Power Gain EIRP EIRP
Transmission utpu utpu wer Gar Output Output Power Limit
mode power power of Antenna, T T [mW]
[dBm] [mW] G [dBi] [dBm] [mW]
Bluetooth 6.179 415 0.5 6.68 4.65 75

The maximum output power for Bluetooth is below the ISED exemption power limit.

2.3 Simultaneous transmission

RFID and Bluetooth can be operated simultaneously.

8(31)
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3. OUTPUT POWER

3.1 Maximum specified conducted output power

From the customer, including tune-up tolerances;

Nn

L=
Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

Technology Max 0;:::::] Power
Bluetooth 6.179
Technology Max o;ldt:::] Power
20

3.2 Tested conducted power

Measured conducted output power at transmitting antenna connector;

Output Power

[dBm]
Technology
902.75 MHz 914.75 MHz 927.25 MHz
RFID 18.27 18.3 18.16

Copyright © Verkotan 2024
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4. TEST EQUIPMENT

Dasy near field scanning system, manufactured by SPEAG was used for SAR testing. The test
system consists of high precision robotics system (Staubli), robot controller, computer, near-
field probe, probe alignment sensor, and a phantom containing the tissue equivalent material.

The robot is a six-axis industrial robot performing precise movements to position the probe to
the location of maximum electromagnetic field.
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Figure 1 Schematic Laboratory Picture
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4.1 Test Equipment List

Main used test system components are listed below. For full equipment list and calibration
intervals, please contact the testing laboratory.

Test Equipment Model Serial Number Cah;;::lon Interval [years]
Amplifier, 0.5-1000MHz TVA-R5-13A+ 2202002 NA NA
DAE4, converter DAE4 710 10/2023 1
Directional Power sensor NRT-Z44 107780 02/2024 1
Isotropic DOS probe EX3DV4 3892 04/2024 1
Network Analyzer E5071B MY42301191 03/2024 1
Power Sensor NRP8S 1419.0006K02-108509-Zh | 03/2024 2
Power reflection meter NRT 835065/049 02/2024 3
System validation dipole DI00V?2 59 03/2023 3
Vector Signal Generator MG3710E 6262028676 11/2023 1

Dipole calibration period supporting data:
Measured on 09/2024 Calibrated

Dipole and Serial Frequency Return loss

Number [MHz] Return loss [dB] Impedance [Q] [dB] Impedance [Q]

D900V2-SN:059 900 -23.9 55.4 4.0 -23.57 50.4 6.7

11(31)
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4.1.1 Isotropic E-field Probe Type EX3DV4

Construction Symmetrical design with triangular core
Built-in shielding against static charges
PEEK enclosure material (resistant to organic solvents, e.g., DGBE)

Calibration Calibration certificatein Appendix D

4 MHz to 10 GHz (dosimetry)

Frequenc
{l / Linearity: + 0.2 dB (30 MHz to 10 GHz)

+0.1 dBin TSL (rotation around probe axis)

Directivity (typical) . . .
+0.3 dBin TSL (rotation normal to probe axis)

10 yW/g - >100 mW/g

Dynamic Range
Linearity: £0.2 dB (noise: typically <1 pW/g)

Overall length: 337 mm (tip: 20 mm)

Tip diameter: 2.5 mm (body: 12 mm)

Typical distance from probe tip to dipole centers: 1 mm
General dosimetry up to 6 GHz

Compliance tests of mobile phones

Fast automatic scanning in arbitrary phantoms

Dimensions

Application

4.2 Phantoms
Modular flat phantom:

The Triple Modular Phantom consists of three identical modules that can be installed and
removed separately without emptying the liquid. It is used for compliance testing of small
wireless devices in body-worn configurations. The phantom conforms to the requirements
of IEC/IEEE 62209-1528 and FCC published RF Exposure KDB Procedures.

4.3 Tissue Simulants

Recommended values for the dielectric parameters of the tissue simulants are given in
IEC/IEEE 62209-1528 and FCC published RF Exposure KDB Procedures. The dielectric
parameters of the used tissue simulants were within £10% of the recommended values at
frequencies under 3GHz and +5% at frequencies above 3GHz. A liquid compensation
algorithm was used in DASY with which measured peak average SAR values were corrected for
the deviation of used liquid. Depth of the tissue simulant was at least 15.0 cm from the inner
surface of the flat phantom.

Tissue simulant liquid Ingredients

Deionized Water, tween, salt

12 (31)
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4.4 System Validation Status

Finnish Accreditation Service
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Frequency Dipole Probe Type Caé:l;l:atled DAE Unit / E:I‘::;:: Conductivity Date
MHz Type / SN /SN SN , o [S/m
[MHz] ) Type - [S/m]
Doo0oV?2 - EX3DV4 -
900 SN: 120 SN: 3892 cwW DAE 4 /705 41.68 0.96 05/2024
4.5 System Check
. 1w 1w
Tissue Tissue Frequency Input Measured Target | Normalized | Deviation | Plot
Date Temp. Power SAR1g
Type r°c] [MHZz] [mW] [W/kg] SAR1g SAR1g [%] #
9 kel | Wkl
11.09.2024 | WB Head 22 900 250 2.79 10.54 11.16 5.88 1
4.5.1 Tissue Simulant Verification
Measured Target Deviation
Date Tissue Tissue Frequency [Dielectric |ConductivityDielectric [Conductivityle [%] o [%]
Type Temp [°C] |[MHZz] Constant |0 [S/m] Constant |0 [S/m]
[€] [e] Target [Target
11.09.2024| WB Head 22 900 43.99 1.03 41.5 0.97 6.0 6.6
11.09.2024| WB Head 22 902.75 43.97 1.04 41.49 0.97 6.0 6.6
11.09.2024| WB Head 22 914.75 43.93 1.04 41.48 0.98 5.9 6.4
11.09.2024| WB Head 22 927.25 43.89 1.04 41.47 0.98 5.8 6.3
13(31)
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5. TEST PROCEDURE

Testing was carried out in accordance with FCC KDB Publications 447498 D04 Interim General
RF Exposure Guidance v01 and RSS-102, Issue 6.

Test configurations for SAR testing were selected based on conducted power measurements.
Low, mid and high frequency channels for the configuration with the highest SAR value were
tested as per ISED notice 2016-DRS001.

The DUT was set to transmit at maximum power and duty cycle using test software.

14 (31)
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5.1 Device Holder

The device was placed in the device holder (illustrated below) that is supplied by SPEAG
as an integral part of the Dasy system.

Device holder supplied by SPEAG

5.2 Test Positions
5.2.1 Extremity Configuration, Omm separation distance

Extremity SAR was tested from the front, left, right and top sides of the device. The device
was placed in the SPEAG holder and lifted towards the phantom until the distance
between the phantom and the device was Omm. Due to the irregular shape of the DUT,
there are only a few contact points between the phantom and the DUT on each side. The
DUT was positioned so that the contact points with phantom provide the worst-case
separation distance to the tested antenna.

Photos of the test positions are presented in appendix A.

15(31)
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5.3 ScanProcedures

First, area scans were used for determination of the field distribution. Next, a zoom scan
was performed around the highest E-field value to determine the averaged SAR value. Drift
was determined by measuring the same point at the start of the area scan and again at the
end of the zoom scan.

5.4 SARAveraging Methods

The maximum SAR value was averaged over a cube of tissue using interpolation and
extrapolation.

The interpolation, extrapolation and maximum search routines within Dasy are all based
on the modified Quadratic Shepard’'s method (Robert J. Renka,” Multivariate Interpolation
of Large Sets of Scattered Data”, University of North Texas ACM Transactions on
Mathematical Software, vol. 14, no. 2, June 1988, pp. 139-148).

The interpolation scheme combines a least-square fitted function method with a
weighted average method. A trivariate 3-D / bivariate 2-D quadratic function is
computed for each measurement point and fitted to neighboring points by a least-
square method. For the zoom scan, inverse distance weighting is incorporated to fit
distant points more accurately. The interpolating function is finally calculated as a
weighted average of the quadratics.

In the zoom scan, the interpolation function is used to extrapolate the Peak SAR from the
deepest measurement points to the inner surface of the phantom.

16 (31)
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6. MEASUREMENT UNCERTAINTY
DASY5 Uncertainty Budget
According to IEC/IEEE 62209-1528
(Frequency band: 300MHz - 3GHz range)

Uncert. | Prob. | Div. | (&) | (c) | Std.Unc. | Std. Unc.
Symbol Error Description value | Dist. 1g | 10g (19 (10g)
Measurement System Errors
CF Probe Calibration +12.0% N V2 1 1 *6,0% +6.0%
CFarife Probe Calibration Drift £1.7% R ¥3 1 1 +1.0% +1.0%
LIN Probe Linearity +4.7% R V3 1 1 +2.7% +2.7%
BBS Broadband Signal +3.0% R W3 1 1 +1.7% +1.7%
150 Probe Isotropy £7.6% R 2 1 1 +4.4% +4.4%
DAE Data Acquisition 10.3% M 1 1 1 +0.3% +0.3%
AMB RF Ambient +1.8% N 1 1 i +1.6% +1.8%
Hys Probe Positioning +3.9% N 1 0.14 | 0.14 +0.5% +0.5%
DAT Data Processing £1.2% N 1 1 1 11.2% 11.2%
Phantom and Device Errors
LIC{a) Conductivity (meas.)0** +2.5% N ¥1 | 078 | O.71 +2.0% +1.8%
LIO(T:) Conductivity (temp.)®® +3.3% R Y3 | 078 | 0.7 +1.5% +1.4%
EPS Phantom Permittivity +140% | R 3| 0 0 0% +0%
DIs Distance DUT - T5L +2.0% M 1 2 2 +4.0% +4.0%
Dhyz Device Positioning (£0.5mm) | +1.0% N 1 1 1 +1.0% +1.0%
H Device Holder £3.6% N V1 1 1 +3.6% +3.6%
MOD DUT Modulation™ +2.4% R ¥3 1 1 +1.4% +1.4%
TAS Time-average SAR +2.6% R 3 1 1 +1.5% +1.5%
RFdrif DUT drift +2.5% M 1 1 1 +2.5% +2.5%
VAL Val Antenna Unc.» +0.0% M 1 1 1 0% 0%
RFin Unc. Input Power*™ 10.0% M 1 1 1 0% 0%
Correction to the SAR results
Cie, ) Deviation to Target +1.9% N V1 1 0.84 +1.0% +1.6%
C(R) SAR scaling? *0% R 3 1 1 0% 20%
U{ASAR) Combined Uncertainty +11.0% +10.9%
u Expanded Uncertainty £22.1% £21.9%

17 (31)
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7. TEST RESULTS

7.1 SAR Results for Extremity Condition with Omm separation

RFID:
Frequency M:);::::m Co:::’ztred Ttles.t I\g:al:::;;d l.’o:ver Dut)(, Cycle| Scaling l;T:.:?; Plot #
[MHz] [dBm] [dBm] position [W/kg] Drift* [dB] [%] Factor [W/kg]
914.75 20 18.3 Top 0.25 0.07 100 1.48 0.37
914.75 20 18.3 Left 0.04 0.36 100 1.61 0.07
914.75 20 18.3 Right 0.02 -0.48 100 1.65 0.04
914.75 20 18.3 Front 0.22 -0.05 100 1.48 0.32
902.75 20 18.27 Top 0.27 -0.19 100 1.49 0.4 2
927.25 20 18.16 Top 0.21 -0.42 100 1.68 0.36

*Larger than 5% drifts included to scaling factors

7.2 Zoom Scan Compliance
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According to IEC 62209-1528, the zoom scan complies if the peak spatial-average SAR is

below 0.1 W/kg, or if the following criteria is met:

1. The smallest horizontal distance from the local SAR peaks to all points 3 dB below the SAR

peak is larger than the horizontal grid step.

2. Ratio of SAR at the second measured point (M2) to the SAR at the closest measured point

(M1) at the x-y location of the measured maximum is at least 30%.

Zoom scan compliance according to IEC 62209-1528 is automatically verified by DASY
software and all zoom scans in this test report do pass the criteria. The smallest horizontal
distance and Ratio between measurement points M2 and M1 of the highest SAR results is

available in Appendix C.

18 (31)
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7.3 Calculated Bluetooth SAR

7.3.1 FCC
For simultaneous transmission evaluation the estimated standalone SAR values are calculated
according to the following equation below.
SARestimated = 0.4 * Pant/Pth [w/kg] (Equation 4)
Estimated Bluetooth SAR = 0.4*(4.15/6.8) = 0.24 W/kg

7.3.2 ISED

The estimated SAR value for Bluetooth is evaluated according to the following equation stated
in RSS-102, Issue 6, Section “7.1.8. SAR estimation for exempted transmitters”:

SARestimated = —— = ___ 4 0.25 x SARlimit W /kg (Equation 5)

Pmax,exemption

where:
e Pmax is the maximum power level including tune-up tolerance for the exempted
transmitter
e Pmax,exemption is the maximum power level of exemption at the same frequency
and distance for the exempted transmitter
e SARIlimit is the applicable SAR limit (e.g. 1.6 W/kg for 1 g or 4 W/kg for 10 g)

According to RSS-102, Issue 6, 2023, the SAR test exemption power limit for Bluetooth is
7.5mW at <5mm separation distance for extremity.

Estimated Bluetooth SAR = (4.65/7.5)*0.25*1.6 = 0.25 W/kg
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7.4 Simultaneous Transmission Analysis
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Simultaneous transmission analysis for the maximum RFID SAR and the maximum Bluetooth
SAR is in the table below. Direct summation of SAR results was performed.

Extremity SAR:
Exposure Condition Extremity SAR10g [W/kg]
Test Position Front Top Left Right
RFID 0.32 0.4 0.07 0.04
Bluetooth 0.24
Direct Summation: 0.56 0.64 0.31 0.28
Extremity SAR:
Exposure Condition Extremity SAR10g [W/kg]
Test Position Front Top Left Right
RFID 0.32 04 0.07 0.04
Bluetooth 0.25
Direct Summation: 0.57 0.65 0.32 0.29
20 (31)
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APPENDIX A: PHOTOS OF THE DUT

Annex A is provided as a separate document.
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APPENDIX B: SYSTEM CHECK SCAN

Plot 1

Date/Time: 11.9.24 13:11:05

Test Laboratory: Verkotan Oy
DUT: D900V2 - SN059

Communication System: UID 0, CW (0); Communication System Band: D900 (900.0 MHz); Frequency: 900 MHz;
Communication System PAR: 0 dB;

Medium parameters used: f = 900 MHz; ¢ = 1.034 S/m; &, = 43.985; p = 1000 kg/m?

Phantom section: Center Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

®  Probe: EX3DV4 - SN3892; ConvF(9.05, 9.23, 9.06) @ 900 MHz; Calibrated: 15.4.24
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0, -4.0
Electronics: DAE4 Sn710; Calibrated: 24.10.23

Phantom: SAR1_Phantom 1_triple flat right; Type: QD 000 P51 Cx;
DASY52 52.10.2(1495); SEMCAD X 14.6.14(7483)

O OO0 O

Configuration/System check, 900MHz/Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=7.5mm, dy=7.5mm, dz=7.5mm
Reference Value = 64.42 \//m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 4.08 W/kg

SAR(1 g) = 2.79 W/kg; SAR(10 g) = 1.8 W/kg (SAR corrected for target medium)

Smallest distance from peaks to all points 3 dB below = 17.5 mm

Ratio of SAR at M2 to SAR at M1 = 55.7%

Maximum value of SAR (measured) = 3.68 W/kg

Configuration/System check, 900MHz/Area Scan (101x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm

Maximum value of SAR (interpolated) = 3.73 W/kg

Wikg
3.680

3.002

2.324

1.645

0.967

0.269
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APPENDIX C: MEASUREMENT SCANS

Plot 2

Date/Time: 11.9.24 15:54:28

Test Laboratory: Verkotan Oy
DUT: PowerScan PBT9600

Communication System: UID 0, RFID (0); Communication System Band: 900; Frequency: 902.75 MHz;
Communication System PAR: 0 dB;

Medium parameters used (interpolated): f = 902.75 MHz; o = 1.035 S/m; &, = 43.974; p = 1000 kg/m?
Phantom section: Center Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

®  Probe: EX3DV4 - SN3892; ConvF(9.05, 9.23, 9.06) @ 902.75 MHz; Calibrated: 15.4.24
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0, 31.0
Electronics: DAE4 Sn710; Calibrated: 24.10.23

Phantom: SAR1_Phantom 1_triple flat right; Type: QD 000 P51 Cx;
DASY52 52.10.2(1495); SEMCAD X 14.6.14(7483)

O OO0 O

Configuration/RFID, 902.75 MHz, Top, 0Omm/Area Scan (91x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.639 W/kg

Configuration/RFID, 902.75 MHz, Top, 0mm/Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=7.5mm, dy=7.5mm,
dz=7.5mm

Reference Value = 4.814 V/m; Power Drift = -0.19 dB

Peak SAR (extrapolated) = 0.734 W/kg

SAR(1 g) = 0.463 W/kg; SAR(10 g) = 0.269 W/kg (SAR corrected for target medium)

Smallest distance from peaks to all points 3 dB below = 12.4 mm

Ratio of SAR at M2 to SAR at M1 = 51.1%

Maximum value of SAR (measured) = 0.650 W/kg

Wikg
0.639

0.511

0.383

0.256

0.128
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APPENDIX D: RELEVANT PAGES FROM PROBE CALIBRATION REPORTS

Calibration La of et "‘t'y.,, Schwelzerischor Kallbrierdienst
id & Pam:?‘m £ \\\_-f// -y Service suisse d'étalonnage
ESdngiu'neerlmdng AG i A Servizio svizzero di tarstura
Zeughaussasse 43, 8004 Zurich, Switzeriand R AV
Accrediied by 1o Swiss Accraditation Servico (SAS) Accreditation No.: SCS 0108
munwmumaumum EA
Multilsteral Agreement for the recognition of calibration certificates
[ 4
Chient Verkotan Certificate No. EX-3892_Apr23
Oubu, Finland
CALIBRATION CERTIFICATE
Object EX3DV4 - SN:3892
’ Calibrason procetureds) QA CAL-01.v10, QA CAL-12.v10, QA CAL-14.v7, QA CAL-23.v8,
' QA CAL-25.v8
Calibration procedure for dosimetric E-field probes
' Caibration date April 20, 2023
| This calty canacate do mmmwwmmmuammdwmm).
tmwmmwmmmum e given on the lollowing pages and are padt of the certdcate.
All caltrations have boen conckcled in the closed lab y inciity: e et omp (22 = 3)°C and humiciey < 70%
Caltvaton Equipment used (MATE ertical for calbeation)
@ Standards 1+] Cal Date (Certiticaia Na ) Scheculed Callbeation
maiet SN 104778 30-Mar-Z3 N0 217-0850403805) | Mar-24
Power sensor NAP-297 BN 103244 I0-Mar-Z3 (No. 217-63804) Mar-24
“OCP DAK-35 fwn )| SN 1240 Cct-22 [OCP-DAKS 5.1249_0cz2) [ %3]
WW’!&%‘ | SN-1016 20-8c1-22 (OCP-DAK12-1016_0er2d) a3
Fisforence 20 aB Alloroaior | SN CO2553 30k -Mar-23 (No. 217-03809) Nar2d
DAE4 - 560 16-Mar-25 (N0, DAE4-680_Kiarz3) War24
[Reference [SR3T | 0623 No ESI 513 Janzd) Jon-24 =1
Secondary Stancards 0 Chock Date (in house) | Schedulod Chock
Bower moter EA4156 8N GB41203874 06-Apr-16 (in Nowse Check Jun 22) [T house check Jun2d |
Powar sensor CA41ZA | SM: MY41408087 | O8-Apr- 16 (in owse chock Jun22) “In Bouse ched: Jun-24
“Power sensor E4412A SN 000110210 08-Age- 16 (i Nouse chech Jun-22) In house Chack: Jun2é |
Qenernior HP BE48C | SN; USIBAZU01 700 04-Aug-59 (I house check Jun-22) “InTouse chock: Jun-24
ec ERIGEA | SN US1080477 31 Mar=13 (= house chock Oct 22 In house chock: Ot 24
Name
Calbrated by Jetrey Katzrman
Approved by Sven Kihn
| Issued: Ap 22, 2023
ﬂnmmmmhmmmummmwmdmw.

Certificate No; EX-3892_Apr23 Page 1ol 9
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EX30V4 - SN-3392 April 20, 2023
Parameters of Probe: EX3DV4 - SN:3892
Basic Calibration Parameters
7 Sensor X Sensor Y Sensor 2 Unc (k =2)
Norm (uV/(Vim)F) A ) 0.47 03 | om 2104% |
0CP (mv) B 1024 1053 | 1026 | samw
Calibration Results for Modulation Response
"UID | Communication System Name A =1 ¢ D VR | Max | WMax
dB | d8 /v ' a8 mV | dev. | Unct
| k=2
0 | CwW Fg 0,00 000 | 1,00 000 | 1200 | =1.1% | 245 |
B0 O T (4757
, Tz T =z |

'I’Mropoﬂodmeorwmyolmomotmnmumomumwmmwmuwmwmmm
sz.muammwbwmmbncmpquydmnw%x

A I’Mwuhmadm«mlvzmmmnt‘-mummym T5L (30 Page §)
8 Lirearason parsmener SPCOMLSITy 16 Maximu Soaclind Nets sirengts
E anmmmmhﬂn Souiation Yom Irwar TeS0ONES AOphy T rectang Ul ey baton N2 15 SNDONe Ior TG square of the Teid valie

Cortificate No; EX-2592 Apr23
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EX30V4 - SN:3892 Apiil 20, 2022
Parameters of Probe: EX3DV4 - SN:3892

Other Probe Parameters

E«wkwmen! o T

| Connector Angle ge > == _._.__'"_";i’:’

| Mechanical Surface Detection Modo 2 etid]
Optical Surlace Detection Mode N disabied |
| Probe Overall Length 337 mm

| Probe Body Diametor 10mm |

| Tp Length h = 9 mm
Tip Diamoter 3 o 25mm |
Probe Tip to Sensor X Calibration Point 1mm

| Probe Tp o Sensor ¥ Callbration Poit. ; B tomm |
Probe Tp 1o Sensor Z Calbeation Point 1 mm
Recommendod Moasurement Digtance from Surface k 1.4mm

mmmw‘uw:mummnumbu Aroa Scan et

Certticate No: EX-3802_Apr22 Page 4 ot 9
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Aprit 20, 2023

Parameters of Probe: EX3DV4 - SN:3892
Calibration Parameter Determined in Head Tissve Simulating Media

1 c G G
(MHz) m o ComvF X | ConvF Y | ConvFZ | Alpha m ] (:’:cz)
450 435 087 10.79 10.79 10.7¢ 0.16 1.30 £13.3%
600 27 088 1021 | 1021 | 102 0.10 125 | 213.3%
750 09 089 264 972 93 | o7 127 | 212.0%
900 415 097 9.30 964 899 | 035 127 | s12.0% |
1750 LR | 1.37 812 830 801 | 024 127 212.0%
1800 400 140 794 8.14 7.80 0.28 127 212.0%
2450 392 180 7.0 7.31 698 | o026 127 | 212.0%
2600 390 1.96 718 737 7.04 0.26 127 +12.0%
4400 369 384 6.14 6.32 602 | 038 127 | =14.0%
| 4800 3.4 425 596 613 583 | 038 127 | s1e0m |

© Fraquency vty abows 300MH of 2100 Mz oy apgiies 1ot DASY wd4 3t higher (o0 Page 2), eise & i restrictod 1 4 SOMH The uncertainty is the
muuwm-mmmnummuummm.mmwmm . 400,25

for 07 . 3GMzand 12 1% for 3-8 Gz

l’&)““him;b’um'thwuwwm +%)
wih Seviatians trom e karge! of less as 5% 3re uned, the caltration uncertirtes ase 11 1%

© AptaDepth are determined durieg calbration m-rmun-:mvwmuuw,mmm-mn

a0 2 1% b Soquencies below 3Gha and bolow

Beundary

22% b Feguencies botween Hcmnndmhm-mmhmhduwmm

Certilicate No: EX-3892_Ape22
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APPENDIX E: RELEVANT PAGES FROM DIPOLE CALIBRATION REPORTS

SAR Reference Dipole Calibration Report

Ref : ACR.68.4.23 BES. A

VERKOTAN OY
ELEKTRONIIKKATIE 17
90590, OULU, FINLAND

SAR REFERENCE DIPOLE
FREQUENCY: 900 MHZ
SERIAL NO.: 059

Calibrated at MVG
Z.1. de In pointe du diable
Technopdle Brest Irolse — 295 nvenue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 03/09/2023
i, cofrac

N

]
’.f//‘\\\ 5
b TN

Avcrodmtions #6780 and ¥2.0814
Scope svailabk on wor e fio fi

( the secratiiinion relvrgmies b pen

Summary:

Thisd

performed In MVG uslng the COMOSAR test bench. Al calibration results are traceable 1o
nationnl metrology institutions.

the method and results from an aceredited SAR reference dipole calibration

Copyright © Verkotan 2024
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SAR REFERENCE DIPOLE CALIBRATION REPORT Rel ACRARATI RIS A

Name Function Date Signature
. ‘EF 3972023 S
Prepared by Cyrille ONNEE | Measurement Responsible
Checked & ek ; s 3/9/2023
il B Jérbme Luc Technical Manager 5=
Authorized by: Yann Toutain Laberatory Dircctor | 3/9/2023 Hfoae TDUIAA
Vanin )ivseissigs
Toutain ID Jms o
Customer Nume
Distribution : Verkotan Oy
Issue Name Date Modifications
A Cyrille ONNEE 3/9/2023 Initial release
|
Page: 23

Thix docment ihall not be repwontvoed, excapt in il or in pers, without fhe written wpyprned of MVG. The informaecn consained Dervie is & be sed
wndy for e progess for wisch it Is sbwinvd wad v wwt o be released in whole or pert withess wriivn appvovad of MV G
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6 CALIBRATION RESULTS
6.1 MECHANICAL DIMENSIONS

| L mm h mm 1 d mm ]
Measured | Required Measured Required | Measured Required
== 1 149.00 +/-2% - 18330+-2% ] - | 360+-2% ]

62 SI] PARAMETER
62.1 $1l parameter in Head Liguid

Fecvesey M

Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance |
[ 900 -23.57 -20 50.4€) + 6.7iQ |
63 SAR

The [EC/IEEE 62209-1528 and FCC KDB865664 DO! standards state that the system validation
measurcments must be performed using a reference dipole meeting the fore mentioned retum loss
and mechanical dimension requirements. The validation measurement must be performed against a
liguid filled flat phantom, with the phantom constructed as outlined in the fore mentioned standards.
Per the standards, the dipole shall be positioned below the bottom of the phantom, with the dipole
length centered and parallel to the longest dimension of the flat phantom, with the top surface of the
dipole at the described distance from the bottom surface of the phantom.

6.3.1 SAR with Head Liguj

The IEC/AEEE 62209-1528 and FCC KDB865664 D01 standards state that the system validation
measurements should produce the SAR values shown below (for phantom thickness of 2 mm), within
the uncertainty for the system validation. All SAR valucs are normalized to 1 W forward power, In
bracket, the measured SAR is given with the used input power

Page: 63
Tk ducroment sl war be roproioed exeapw in Ml o in pare without the wrizsen wywwved of MVG. The nformecion comssboed bervia i 20 b el
oady flar the puspweas fur which it in sedewiond s G w01 o b releasend in wiile ar pary mighour wintien appraval of MTG
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mvaG SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.084.2) BES A
Sofiware OPENSAR V3
Phantom SN 1309 SAM6S
Probe SN 41/18 EPGO333
Liquid Head Liquid Values: eps’ : 439 sigma : 0,92
Distance between dipole center and liquid 15.0 mim
Area scan resolution dx=8mmvdy=8mm
Zoon Scan Resolution dx=Smm/dy-Emm/dz~5Smm
Frequency 500 MHz
Input power 20 dBm
Liguid Temperature 20+/-1°C
. Lab Temperature W+-1°C
Lab Humidity 30-70 %
Freq 'y 1g SAR (W/k 10g SAR (W/k
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to IW to IW to IW to IW
900 MHz 1.05 10.54 10.90 0.67 6.73 6.99
\ "
' "
- B S
n o 13 \\

L ' {

I 1

- - NN i\

1] “HN N EAE
L

T ddocament shall nor be reproviced. exeget v W ar (n parr,

Page: 7/8

witkont tve wottter approvad of MVGL The sgformanon comined dorsia i a0 b saed

oy for the purpose for witich U is subwsitiedd andd (5 nov o de releared i whede or paet withes) weitde apprors of MV
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