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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 Reader
Manufacturer: Datalogic S.r.l.
Model: Powerscan PBT9600
Type: DKDCRB RFUS

Serial Number:

Conducted sample: E25A23148
SAR sample: E25A23196

FCC ID Number:

Contains FCC ID: U4FBT-MRY-A1

ISED ID Number:

Contains IC ID: 3862D-BTMRYAT1

DUT Number:

Conducted sample: 20150
SAR sample: 20123

Battery Type used in testing:

Rechargeable Li-lon Battery 3.6V

State of the Sample:

Production sample

Testing information:

Testing performed:

27.02.2025 - 10.03.2025

Notes:

Document history & changes:

Initial version

Document ID:

FCC ISED_SAR report_Powerscan PBT9600_ID7442_27032025.docx

Temperature °C

22+2 / Controlled

Humidity RH%

30+20 / Controlled

Measurement performed by:

llari Kinnunen

Copyright © Verkotan 2025

FCC Test Firm Designation Number: FIO005
ISED Company Number: 22218
3 (35)
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1.2 Maximum Results

The maximum reported* SAR values for 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
SAR109 is 4.0 W/kg

1.2.1 Standalone SAR

1.2.1.1 FCC
Highest Reported* SAR;o4[W/kg] in Extremity Exposure
System Condition, Result
Omm separation distance
RFID 0.53 PASS
Bluetooth 0.07 PASS
* Reported SAR Values are scaled to upper limit of power tuning tolerance.

1.2.1.2 ISED

Highest Reported* SARo4[W/kg] in Extremity Exposure
System Condition, Result
Omm separation distance

RFID 0.53 PASS

Bluetooth 0.62 PASS

* Reported SAR Values are scaled to upper limit of power tuning tolerance.

1.2.2 Simultaneous Transmission SAR

1.2.2.1 FCC
Highest Simultaneous SAR,o.[W/kg] in Ext itv E Conditi Result
Transmission SAR 10g[ g] in Extremity Exposure Condition esu
RFID + Bluetooth 0.60 PASS
1.2.2.2 ISED
Highest Simultaneous SAR;04[W/kg] in Extremity Exposure Condition Result
Transmission SAR e e ty Exp
RFID + Bluetooth 1.15 PASS
4 (35)
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1.2.3 Maximum Drift

o
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Finnish Accreditation Service
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Maximum Drift During Measurements

1.24 Measurement Uncertainty

-0.73 dB*
*Larger than 5% drifts included to scaling factors
DASYS5 System, SAR 10g: 300 MHz -3 GHz:
Expanded Uncertainty (k=2) 95 % 225 %

Copyright © Verkotan 2025 Document ID: FCC ISED_SAR report_Powerscan PBT9600_ID7442_27032025.docx
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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 (35)
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2.2 Test Exemptions

2.2.1 FCC

300 MHz - 6 GHz, SAR-Based Exemption:

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

ERPyg ¢ (d / 20cm)* d < 20cm

ERPyo cm 20cm < d < 40cm (Equation 1)

Pth (mW) = {

where
=] __ 60
x= 0810 ERP0 cmi/T,

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

(Equation 2)

2040f 03 < f < 1.5GHz .
ERP20cm (mW) = {3060 15GHz < f < 6GHz (Equation 3)
. Frequency Separation distance* Pep**
Transmission mode [GHz] [em] [mW]
Bluetooth 2480 0.5 6.8

*Calculations have been made by using a minimum separation distance 0.5 cm instead of 0.4 cm.
**Py. is multiplied by 2.5 for 10g Extremity condition

2.2.1.1 SAR-Based Test Exclusion, Maximum Defined Output Power and ERP

Copyright © Verkotan 2025

According to Appendix B at 447498 D04 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 Bluetooth 2.4GHz, it is used for SAR test exclusion.

.. Output Output Power Gain ERP ERP
Transmission Output Output Pth
mode power power of Antenna, Feen . [mW]
[dBm] [mW] G [dBi] [dBm] [mW]
Bluetooth 6.179 4.15 0.5 453 2.84 6.8

The maximum output power of Bluetooth is below the test exemption threshold.

7 (35)
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2.2.2 ISED

SAR Text Exemptions

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) mm mm mm mm mim mm mm (mW) (mwW)
(mW) [ (mW) | (mW) | (mW) | (mW) | (mW) | (mW)

=300 45 116 139 163 189 216 246 280 319 382
450 32 71 87 104 124 147 175 208 248 2986

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

Table 1 The SAR Test Exemption Table

Minimum |Maximum |Maximum| Power Exemption
Transmission | Frequency |separation | Output Output Gain of EIRP EIRP Lim':t*
mode [MHz] distance Power Power | Antenna, | [dBm] | [mW] [mW]
[mm] [dBm] [mW] G [dBi]
Bluetooth 2480 <5 6.179 415 0.5 6.679 4.65 75

*Exemption limit is multiplied by 2.5 for 10g Extremity condition
The maximum EIRP of Bluetooth is below the test exemption threshold.
2.3 Simultaneous transmission

RFID and Bluetooth can be operated simultaneously.

8 (35)
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3. OUTPUT POWER
3.1 Maximum specified conducted output power

From the customer, including tune-up tolerances;

Technology Max or;g;t] Power
RFID 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 17.97 17.86 17.71

9 (35)
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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.

Remmote  Signal lamps Shielded Room
Short cut - R ’
= =] Contro #

Box .

Teach Pendant [ —
— _— Light Beamn
Measurement Server DASY ey —

- TR o | JL ] ., f
Youn (8] e A -

Dig Oh g ] [ - . ‘?rp | "
0 [Er
4 L 2]
[ Robat
Robot Controller —
PC E S .
C5ar -~ { \ | ¢ .
O fo s '
e der twil 4|
10 = [
1o | E|s-.-.' — | "

Figure 1 Schematic Laboratory Picture

Dipole

; Cable
Signal Amp. Power meter ! ®
generator

Figure 2. Signal source setup for system check

10 35)
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4.1 Test Equipment List

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

Test Equipment Model Serial Number Calibration Date Interval [years]

Amplifier, 800MHz-

4200MHz, 10W T10S1G4A 320421 NA NA

DAE4, converter DAE4 705 04/2024 1

DASYS5 Software 52.8.8.1258 - NA NA

Inline Peak Power MA24105A 2102058 11/2024 1

Sensor

Isotropic DOS probe | EX3DV4 3892 04/2024 1

Network Analyzer E5071B MY42301191 02/2025 1
1419.0006K02-

Power Sensor NRP8S 108508-HC 09/2023 2
1419.0006K02-

Power Sensor NRP8S 108509-7h 03/2024 2

System validation D835V2 448 03/2023 3

dipole

Vector Signal MG3710E 6262028675 NA 1

Generator

\\\“\Hlnll’//,

KZARR

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

testing laboratory.

Dipole calibration period supporting data:

Measured on 09/2024 Calibrated
Dipole and Serial Frequency Return Loss Return Loss
Number [MHz] [dB] Impedance [Q] [dB] Impedance [Q]
D835V2-SN:448 835 -23.0 436 -1.9 -21.53 423 -0.1
11 (35)
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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 certificate in Appendix D

4 MHz to 10 GHz (dosimetry)

Fi
requency Linearity: + 0.2 dB (30 MHz to 10 GHz)

+0.1 dB in TSL (rotation around probe axis)

Directivit ical
y (typical) +0.3 dB in TSL (rotation normal to probe axis)

10 pW/g — >100 mW/g

Dynamic Range s _ )
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. The shell
thickness of the bottom plate is 2+£0.2mm. The dimensions are 308x192x182mm and filling
volume is 9.2 liters giving a filling height of 155mm.

12 (35)

Copyright © Verkotan 2025 Document ID: FCC ISED_SAR report_Powerscan PBT9600_ID7442_27032025.docx



> S,
SN 7,
- (4] So— 2
) Finnish Accreditation Service *,/’///_/-\\\\\\\\
T287 (EN ISO/IEC 17025) gmma

mj

21922 23 24 25

m

e A R Bl

LU

|

Figure 3 Tissue simulant depth

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

13 35)
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4.4 System Validation Status
Frequency Dipole Probe Type Casllil;:‘:tled DAE Unit / 2::::::: Conductivity Date
MHz Type / SN SN SN \ G [S/m
[ 1 ype / / Type €] [S/m]
D835V2 - EX3DV4 -
835 455 SN- 3892 cw DAE 4 /705 42.01 0.94 05/2024
4.5 System Check
. Tissue Input Measured 1w ! W et
Tissue Frequency Target | Normalized | Deviation | Plot
Date Temp. Power SAR4 o
Type °C] [MHz] [mW] W/kl SAR;q4 SAR;, [%] #
[W/kg] [W/kgl
10.03.2025 | WB Head 22 835 250 2.35 9.36 94 04 1
4.6 Tissue Simulant Verification
Measured Target Deviation
Date Tissue Tissue | Frequency Dielectric Conductivity o | Dielectric Conductivity € o
Type Temp | [MHz] Constant [g] [S/m] Target Constant o [S/m] [%] | [%]
[°C] Target [€]
10.03.2025 | WB Head 22 835 415 0.90 413 0.88 -06 | -25
10.03.2025 | WB Head 22 902.8 415 0.97 40.9 0.90 -13 ] -72
10.03.2025 | WB Head 22 914.8 415 0.98 40.9 0.91 -14 | -72
10.03.2025 | WB Head 22 927.3 415 0.98 40.8 0.91 -15 | -73

Copyright © Verkotan 2025
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5. TEST PROCEDURE

The 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.

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, 0Omm separation distance

Extremity SAR was tested from the back, front, left, right and top side 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.

Photos of the test positions are presented in appendix A.

15 (35)
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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 average 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.

Inthe 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 35)
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6. MEASUREMENT UNCERTAINTY

(4)
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

Copyright © Verkotan 2025

Uncertainty Budget
According to IEC/IEEE 62209-1528
(Frequency band: 300MHz-3GHz range)

Uncert. Prob. | Div. | (&) (o) | 5td. Unc. Std. Unc.
Symbol Error Description value Dist, (1g) | (10g) (1g) (10g)
Measurement System Errors
CF Probe Calibration +13.3% N | V2| 1 1 +6.7% +6.7%
CFarif Probe Calibration Drift +1.7% R | V3| 1 1 +1.0% +1.0%
LIN Probe Linearity +4.7% R V3 1 1 +2.7% +2.7%
BES Broadband Signal +2.8% R | V3| 1 1 +1.6% +1.6%
150 Probe Isotropy +7.6% R 3 1 1 +4.4% 4, 4%
DAE Other Probe+Electranic #).8% ] 1 1 1 +0.8% +0.8%
AMB RF Ambient +1.8% N 1 1 1 +1.8% +1.8%
Ags Probe Positioning +0.006mm N 1 | 014 | 014 +0.10% +0.10%
DAT Data Processing +1.2% N 1 1 1 +1.2% +1.2%
Phantom and Device Errors
LI a) Conductivity [meas. )08 +2.5% ] V1| o078 | 071 +2.0% +1.8%
LIQYTa) Conductivity (temp.)i% +3.3% R | V3|078| o011 +1.5% +1.4%
EPS Phantom Permittivity +14.0% R 3 0 0 +0% +0%
DIs Distance DUT —T5L +2.0% M 1 2 2 +4.0% +4.0%
Dy Device Positioning +1.0% N 1 1 1 +1.0% +1.0%
H Device Holder +3.6% M V1 1 1 +3.6% +3.6%
MOD DUT Modulation= +2.4% R | V3| 1 1 +1.4% +1.4%
TAS Time-average SAR +1.7% R 3 1 1 +1.0% +1.0%
RFarist DUT drift +2.5% M 1 1 1 +2.5% +2.5%
WAL Val Antenna Unc, ! +0.0% N 1 1 1 +0.0% +0.0%
RFin Unc. Input Powerval H).0% M 1 1 1 +0.0% +0.0%
Correction to the SAR results
Cle, g} Deviation to Target +1.9% M| V1| 1 | o84 +1.9% +1.6%
C(R) SAR scaling? +0.0% R 3 1 1 +0.0% +0.0%
U(ASAR) Combined Uncertainty +11.3% $11.7%
L Expanded Uncertainty £33 6% +37 5%

17 35)
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7.1 SAR Results for Extremity Condition with Omm separation

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

(L LS
\\\\\ 10,

. Measured 5 . Reported
Band Fr?s;;_f';cy PMaxn[r:‘uBm ] Pcondlizt:d] Test position| SAR;q, Pow[ec;'Bl;nft* Duty Cycle SFcaI:ng SX‘I’!M Plot #
Z ower [dBm]Power [dBm [W/kg] actor [W/kg]

RFID 902.75 20 1797 Front Omm 0.262 -0.49 11 1.79 0.47

RFID 902.75 20 1797 Back Omm 0.00591 -0.73 1:1 1.89 0.01

RFID 902.75 20 1797 Left Omm 0.0505 -0.41 1:1 1.75 0.09

RFID 902.75 20 17.97 Right Omm 0.0575 -0.36 1:1 1.73 0.10

RFID 902.75 20 17.97 Top Omm 0.128 0.39 1:1 1.75 0.22

RFID 902.75 20 17.86 Front Omm 0.323 -0.02 1:1 1.64 0.53 2
RFID 902.75 20 17.71 Front Omm 0.212 -0.13 1:1 1.69 0.36

*Larger than 5% drifts included to scaling factors

7.1 1EC/IEEE 62209-1528:2020, Zoom Scan Evaluation

According to IEC/IEEE 62209-1528:2020, subclause 7.4.2 d.4), 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/IEEE 62209-1528:2020 is automatically verified by
DASY software and all zoom scans in this test report do pass the criteria. The horizontal
distance and Ratio between measurement points M2 and M1 of the highest SAR results are
available in Appendix C.

Copyright © Verkotan 2025
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7.2 Calculated Bluetooth SAR

7.2.1 FCC

7.2.2 ISED

For simultaneous transmission evaluation the estimated standalone SAR values are calculated
according to the following equation described below.

Since KDB 447498 D04 Interim General RF Exposure Guidance vO1 does not have estimated
SAR formula for SAR10g, the use of formula below was specified by FCC via KDB inquiry.

Estimated SAR = [(max. power of channel, including tune-up tolerance, mW) / (min. test
separation distance, mm)] - [Vf(GH2) / x] W/kg

where:
x = 18.75 for 10g SAR.

Estimated SAR = (4.15/5) - (V2480 / 18.75) = 0.07 W/kg

Mode of Operation Estimated SAR;os[mW/g]

Bluetooth 0.07

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”:

Pmax
SARestimated = — * 0.25 * SARlimit W kg
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  SARlimit 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 exposure.

Estimated Bluetooth SAR = (4.65/7.5) - 0.25 - 4.0 = 0.62 W/kg

19 35)
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7.3 Simultaneous Transmission Analysis
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Simultaneous transmission analysis for the maximum RFID and the maximum Bluetooth SAR is
in the table below. Direct summation of SAR results was performed.

7.3.1 FCC

Extremity SAR:

Exposure .
Condition Extremity SAR;o5 [W/kg]
Test Position Front Back Left Right Top
RFID 0.53 0.01 0.09 0.10 0.22
Bluetooth 0.07
Direct Summation: 0.6 0.08 0.16 0.17 0.29
7.3.2 ISED
Extremity SAR:
Exposure .
Condition Extremity SARo, [W/kg]
Test Position Front Back Left Right Top
RFID 0.53 0.01 0.09 0.10 0.22
Bluetooth 0.62
Direct Summation: 1.15 0.63 0.71 0.72 0.84

Copyright © Verkotan 2025
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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: 10/03/2025 10:17:16
Test Laboratory: Verkotan Oy
DUT: D835V2 - SN455

Communication System: UID 0, CW (0); Communication System Band: D835 (835.0 MHz); Frequency: 835 MHz;
Communication System PAR: 0 dB;

Medium parameters used: f = 835 MHz; ¢ = 0.877 S/m; €, = 41.26; p = 1000 kg/m3

Phantom section: Center Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN3892; ConvF(9.05, 9.23, 9.06) @ 835 MHz; Calibrated: 15/04/2024
o  Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = -4.0,31.0
o  Electronics: DAE4 Sn705; Calibrated: 09/04/2024
O  Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx;
e} DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

835 MHz system check/Area Scan (121x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 3.00 W/kg

835 MHz system check/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 52.97 V/m; Power Drift = -0.11 dB

Peak SAR (extrapolated) = 3.36 W/kg

SAR(1 g) = 2.35 W/kg; SAR(10 g) = 1.53 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 = 68.4%

Maximum value of SAR (measured) = 3.03 W/kg

Wikg
3.030

2.480
1.930
1.381

0.831

0.281
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APPENDIX C: MEASUREMENT SCANS

Plot 2
Date/Time: 10/03/2025 13:25:13
Test Laboratory: Verkotan Oy
DUT: PBT9600

Communication System: UID 0, RFID (0); Communication System Band: 900; Frequency: 914.75 MHz;
Communication System PAR: 0 dB;

Medium parameters used: f = 915 MHz; ¢ = 0.906 S/m; €, = 40.894; p = 1000 kg/m3

Phantom section: Center Section

Measurement Standard: DASY5 (IEEE/IEC)

DASY Configuration:

(] Probe: EX3DV4 - SN3892; ConvF(9.05, 9.23, 9.06) @ 914.75 MHz; Calibrated: 15/04/2024
o  Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0, -4.0
o  Electronics: DAE4 Sn705; Calibrated: 09/04/2024
O  Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx;
e} DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

RFID, 914.75 MHz, Front, 0mm 2/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 15.64 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 0.720 W/kg

SAR(1 g) = 0.511 W/kg; SAR(10 g) = 0.323 W/kg (SAR corrected for target medium)

Smallest distance from peaks to all points 3 dB below = 15 mm

Ratio of SAR at M2 to SAR at M1 = 66.3%

Maximum value of SAR (measured) = 0.635 W/kg

RFID, 914.75 MHz, Front, 0Omm 2/Area Scan (71x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.679 W/kg

Wikg
0.679

0.543

Jam

0.407

0.272

0.136
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APPENDIX D: RELEVANT PAGES FROM PROBE & DAE CALIBRATION REPORTS

Calibration Laboratory of A S Sehmolnarisaher Kol

Schmid & P .\\\V//: ¢ Service suisse d'étalonnage
Y Servizio svizzero di tarstura

Engineering AG L S Swiss Calibration Service

Zoughausstrasse 43, 8004 Zurich, Swezerand o

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

The Swiss Accreditation Service Is one of the signatories to the EA
Multilatersl Agreement for the recognition of calibration cortificates

Cllent [ Verkotan ] Cortifcato o, | EX-3892_Apr24
Oulu, Finland
. J — =
[ CALIBRATION CERTIFICATE ]
- — —
» Object EX3DV4 - SN:3892
Calbeation proceciro(s) QA CAL-01.v10, QA CAL-12.v10, QA CAL-14,v7, QA CAL-23.v6,
QA CAL-25.v8
Calibration procedure for dosimetric E-field probes
Caloragon date April 15, 2024
This certficato documants the Fraceabify o nitonsl standards. which realze e physical units of m s4.
The meas., and he Ges with %o probabity are given on the lowing pages and are part of the cerficate.
AS calibraticns have Boen conducted in the closed lab Y faciity: termpecature (22 £+ 3)'C and humidty < 70%.
Cafbration Equipmant used (MATE critical for calibration)

[ Primary Stancarcs ib Cai Date (Cortican No Scheduled Calbration
| Power mater NP2 SN 104778 | 26-Mar-24 (No. 2175403604037 War 2t

Power sonsor NAP-291 SN TR |28 Mar24 (No. 1 7-040%6) Mar 26~
TOCPDAK- S SN 1248 0501235 (OCP-DAKS &-1240_Ocad)] Oct-24
| DAK-12 SN1018 05-0ct-23 (OCP-DAK12-1016_Ock23) Oct-24

Roforonce 20 db Atlenuator | SN: CC288& (20%) Mar-24 (No. 217-04046) Mar25

DAEZ . Z3-Fob-24 (No. DAEA-680_Fecad) Feb-28
| Refecence Probe EXa0VE | SN 7345 | O8-Nov23 (No. EX3-7340_Novzs) Now-24
["Secondary Standacs © Check Dase (in house) 1 Scheduled Chack
[ Power meter Ead 198 SN GB4TZ93674 06-Apr-16 (n house chedk Jun-22) | In house chedk Jun-24
! sensor £4412A SN MY41498087 06-Aor-16 nmmmb‘; Tn house check. Jon-24
[ Power sonsor E4412A | SN 000110210 05-Apr-16 (in house chack Jun In house chadc An-24
|_AF generator HP 8648C mxm—wmum&arﬁm In house chedk: Jun-24
| Network Analyzer EBIS8A | SN: US&1080477 FT-Mar-14 (i house check Oct-22) In howse check. Oct-24

Namo Funcion :

! Calibratod by Joanna Uieshaj Labeentory Technician /‘{ﬁk M., (
l Acproved by Svon Kihn Tochnical Manager }, L/

-—

Issuad: Apni 15, 2024
| This caltration certificate shall not be reproduced except in 441 without writien approval of the laboratory.

Certificate No: EX-3892_Apr24 Page 108
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EX30V4 - SN-3882 April 15, 2024

Parameters of Probe: EX3DV4 - SN:3892
Basic Calibration Parameters

. ﬂluar! - Sangor Y Sensar 7 ] Une {k = 2)
Norm (avi{Vimy’) 047 038 048 10.1%
DeE (mvh B 1028 | 104.9 102.5 =4.7%

Calibration Results for Modulation Response

'm[cmbuhnwmriﬁ"_""'l A B (3 (] VR | Max | Max
‘ g8 | dByuv d8 | mv | dov. | Unc®
| k=3
0 | oW EAE] 0.50 100 | 0.00 | 1183 | £1.9% | =4.7%
¥ @.od [ 7] 1.00 1368
| - _ [zl emot w00 | Tob| |15

; The reponed uncertainty of measurement is siated as the standand uncertainty of measuremen multiphed by e coverage
tacior k=2, which for a normal distribution comresponds lo & coverage probabdity of approximately 95%.

~ The uncerianes of Mo 1 Y7 00 not ifedt e E Ao unerimney irsde TSL |iee Page 5|
B L g aON PRS0 TY 150 ML et At fad aer
E Unceriairty i 0oterrined wing e MLE civillon nam Insdr nesponss apelyng seciangular daintuton and & Svprossed I e BQuare of T feld valus.

Cortificate No: EX-3802_Apr2+ Page 3ol §
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EX30v4 - GN-3892 April 15, 2024

Parameters of Probe: EX3DV4 - SN:3892

Other Probe Parameters

Sensor Asrangemant [ Triarguiar |
| Connector Angle FE S T
Machanical Surface Delection Mode enablod |
Optical Suriace Detection Mode disabled |
Proba Cverall Length T mm |
Proba Body Diamater 10mm |
Tip Langth amm |
Tip Diamipber 2.5|'m:n'
Probe Tip 1o Sensar X Calbration Point S - | ]
T T T ] Y T
Proba Tip to Sensor £ Calbration Point 1 men
Recommended Measureman Distance lrom Suracs 1.4mm |

Nt Madyrgimasn] diytance from purtsos can be increased o 34 mm lor an Aws Scan ok

Certificate No: EX-3882 Aprdd Page 4 of §
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EX30V4 - SN-3892 Aprd 15, 2024
Parameters of Probe: EX3DV4 - SN:3892
Calibration Parameter Determined in Head Tissue Simulating Media
1 (MHz)° Relative [ Conductivity” | ComvF X | ConvFY | CowFZ | Alpha® | Depth® | Une
Pormittivity” (8/m) (mm) | (k=2)
300 453 087 128 | 1128 | 128 | 009 100 | +133%
450 435 087 1066 | 1066 | 1066 | 0.16 130 | 2133%
00 27 088 1044 | 1014 | 1004 | 010 125 | +133%
750 419 089 9.10 9.76 942 | o038 127 | 211.0%
200 a5 097 9.05 923 908 | 0437 127 | 211.0%
1750 401 137 8.02 845 793 | 026 127 | +11.0%
1950 400 1.40 772 8.09 783 | 029 127 | +11.0%
2450 02 180 714 7.45 700 | 0% 127 | £11.0%
2600 300 198 6.97 729 683 | 029 127 | +11.0%
4400 369 384 6.07 633 593 037 127 | £139%
4800 %a | ez 575 6.00 564 037 127 | s139%

C Frequency vaicity anowe 300MHz of 4100 MHz oy appien for DASY ve.4 800 igher (409 PIGO 7). 6000 1 8 resreec 19 450 Mz The uncensinsy is v
RGNSy $13 IhD USCINEENty 10r T INGCENG Mquency Dand. Frequency vty beow 00 & +10, 25,
40, 50 and TOMHz 1o ConvF assesements & 30, 64, 125, 150 819 220 Wiz respecovely. VEsaly of ConvP sseessed o 810G 1 -6, and Conf
:-u-uuwu-nw ADOve § Q2 YQuatty Vel Cin D9 S10N060 10 4110 MH2
Tho protes e CAIDA LING BHIUR SMUAING IGUdS (THL) el deviate 107 £ 813 By es Tan 9% Do Pe L vilues Rypically betier han £9%)

RSS of we ConvF uncensinyy al calbrazon

And are vald %or TEL wih Seviations of up 10 410% If SAR comecton I sppled

9 NpraDap are detormined Qurng calteaton. SPEAG warmants that the remaming deviaton Oug 10 The bOUNGATY 696Ct A%6 COMPONSaton 's Always ess
TN 41% K requencies below 3 G and below 2% for fregquoncies botween 3-8 Gz &t any SSiancs Wper an Nat 1he prode 5 Samawr from the

toundary

Cortificate No: EX-3892_Apr24

Copyright © Verkotan 2025
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Calibration Laboratory of 5“‘@"7., S Schweizorischer Kalibrierdienst
Schmid & Partner % c Service suisse détalonnage
Engineering AG =3 s Servizio svizzero di tarsturs

Zeughausstrasse 43, 8004 Zurich, Switzeriand -v,, @\y‘ Swiss Calibration Service
Accredted by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Multilateral Agreement for the recognition of calibeation cortificatos

Clemt ::"“‘" Cortificate No: DAE4-705_Apr24
CALIBRATION CERTIFICATE

Oopect DAE4 - SD 000 D04 BM - SN: 705

Calbraticn procedure(s) QA CAL-06.v30

Calibration procedure for the data acquidition oloctronioo (DAE)

Calibration date: April 09, 2024
This caldration cenificate documants the Dty 1o naticoal ds, which realize the physical unis of mens. 1S1)
Thor monts and the ur wih confidence probability are given on the folowing pages and are part of the cenificate

All cakibeations have been conducied in the cosed laboratory faclity: envieonment temperature (22 = 3)°C and humidity < 70%

Calibraton Equipment used (MATE critical for calibration)

Primary Standards [iD# Cal Date (Certiicase No.) Scheduled Calibration
Keithioy Multimeter Type 2001 [ SN: 0810278 20-Aug-23 (Na:37421) Aug-24
Secondary Standacas |ID# Checx Date (in house) Schedded Check
Ato DAE Calibeation Une SE UWS 063 AA 1007 23-Jan-24 0 house chack) in house checkc Jan-25
Calibrator Box V2.1 SE UMS 006 AA 1002 23-Jan24 (in house chedk) In house checic Jan-25
Name Function Signature
Calitratod by Adran Gehring Laboratory Technician 4
fe=
<

Approved by Sven Kihn Tochrical Manager \\ \}C’

T')\('\ s

Issuod: Apl B, 2024

This caibration coctificato shall not be reproduced sxcept in full without writlen apoeoval of the laborasory

Cartificato No: DAE4-705_Apr24 Page 1ol 5
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: ILSB = 6.1uV, full range = -100.. .+300 mV
Low Range: LS8 = Ginv , full ramnge = -1....... +3mV
DASY measurement paramaters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X ¥ z
High Range 403,350 + 0.02% (k=2) | 404,806 * 0.02% (k=2) | 403.952 + 0.02% (k=2)
Low Range 3.94768 + 1.50% (k=2) | 3.96406 + 1.50% (k=2) | 2.96264 £ 1.50% (k=2)
Connector Angle
anmor Angle to be used in DASY system B55°£1°
Certificate No: DAE4-TOS_Apr24 Page 3of 5
29 (35)

W
S\,

Q)

'Y
W

{

sy
9

N

5 A OINNGEN
,I/”/u In\“\\\

Copyright © Verkotan 2025 Document ID: FCC ISED_SAR report_Powerscan PBT9600_ID7442_27032025.docx



Verkotan =

o
FINAS

Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

High Range Reading (nV) Difference (uV) Error (%)
Channel X + Input 200011.01 325 0.00
Channel X + Input 20017.24 1.39 0.01
Channel X - Input -19983.57 4.76 0.02
Channel Y + Input 200004.92 -3.13 -0.00
Channel Y + Input 20014.30 156 -0.01
Channel Y - Input -19985.06 3.28 -0.02
Channel Z + Input 200009.28 1.60 0.00
Channel Z + Input 20015.65 0.12 -0.00
Channel Z - Input -19986.74 1.59 -0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2016.73 1.90 0.08
Channel X + Input 216.79 1.56 0.72
Channel X - Input -183.73 0.98 -0.53
Channel Y + Input 2015.83 1.1 0.08
Channel Y + Input 21551 0.41 0.19
Channel Y - Input “184.74 0.02 0.01
Channel Z + Input 2015.11 0.35 0.02
Channel Z + Input 214.46 -0.66 -0.31
Channel Z - Input 184,75 0.15 -0.08
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (V) Average Reading (V)
Channel X 200 1.70 -0.35
- 200 283 0.72
Channel Y 200 10.28 9.75
- 200 -10.10 -10.41
Channel Z 200 11.50 11.59
- 200 -12.22 -13.08
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time. 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 - -2.18 249
Channel Y 200 9.26 - -1.82
Channel Z 200 5.03 7.42
Certificate No: DAE4-705_Apr24 Paged of 5
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4. AD-Converter Values with inputs shorted

DASY measurement parametars: Auto Zero Time: 3 sec. Measuring time: 3 sec

o
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High Range (LSB) Low Range (LSB)
Channel X 15867 13632
Channel Y 15716 16466
Channel Z 15611 17267

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MQ
Average (uV) | min. Offset (uV) | max. Offset (uV) s“j;;;‘"“
Channel X 0.93 -0.38 239 0.54
Channel Y 0.72 -0.76 1.96 0.50
Channel Z -0.14 -1.14 149 0.48
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vee) +7.9
Supply (- Vec) 76
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.01 +8 +14
Supply (- Vec) -0.01 -8 9
Centificate No: DAE4-705_Apr24 Page50f5
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SAR Reference Dipole Calibration Report

Ref: ACR.68.6.23.BES.A

VERKOTAN OY

ELEKTRONIIKKATIE 17

APPENDIX E: RELEVANT PAGES FROM DIPOLE CALIBRATION REPORTS

90590, OULU, FINLAND

SAR REFERENCE DIPOLE
FREQUENCY: 835 MHZ
SERIAL NO.: 448

Calibrated at MVG

Z.1. de Ia pointe du diable

Technopéle Brest Iroise - 295 aveaue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 03/09/2023
oo, cofrac
N

"

¢

2

ZA
=3
Ay

A

TTALONNACE

Copyright © Verkotan 2025

Accrediutons K267 anl 12 4414
" Wl
Summary:

Seope ovadoble m wvw o
Thes document

-7

4 and O wicrvdicarim rxfervann b prohibied o eny reprauries

the method and results from an accredited SAR reference dipoic calibration

performed in MVG using the COMOSAR test beach.  All calibestion results are tracesble 1o
Page: 18
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mvG SAR REFERENCE DIPOLE CALIBRATION REPORT Rl ACRAMA2IIHS A
Name Function Date Signature

Prepared by : Cyrille ONNEE | Mcasurement Responsible | 392023 ===

Checked & _ 392023 .

approved by: Jérdme Luc Technical Manager ?7)

Authorized by: Yann Toutain Laborstory Director 13 92023 Sanw 770 AL a

Yann ﬁ'm'tcnn [ 4]
Date : 2200009

Toutain | 150027 0100

Customer Name
Distribution : Verkotan Oy

Issue Name |  Date Modlfications
A Cyrille ONNEE 392023 Initial relcase

il

Page: 2%

Thin dncoment shll mot I reprndnccd, cxcxpe i Al o in part. withowt e writin sppvval of NTG The Mfrmotien condsined bovets it i e od
ol for B prpane flow wlioh 0 in webeninod and bs met w I reicaned i whole or purt withest wrisien approvel of MVG
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mvG SAR REFERENCE DIPOLE CALIBRATION REPORT Ref AW6802IVHES A

6 CALIBRATION RESULTS

6.1 MECHANICAL DIMENSIONS

[ Lum h mm d mm ]
Measured Required |  Measured _Required Measured | Required |
) 161.00 +/- 2% - | 89.80 +/- 2% =1 360+47-2% |

62 SI1LPARAMETER

621

Frequency (MHz) S11 parameter (dB) Requirement (dB) | Impedance |
835 -21.53 =20 42302 - 0.1
63 SAR

The IEC/IEEE 62209-1528 and FCC KDB865664 DO! standards state that the system validation
mcasurements must be performed using a reference dipole meeting the fore mentioned retum Joss
and mechanical dimension requirements. The validation measurement must be performed against a
liquid 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
leagth centered and parallel to the Jongest 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 Liquid

The IEC/IEEE 62209-1528 and FOC 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 10 1| W forward power. In
bracket, the measured SAR is given with the used input power,
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Finnish Accreditation Service
T287 (EN ISO/IEC 17025)

mvG SAR REFERENCE DIPOLE CALIBRATION REPORY Ref ACRALAIEHES A
Software OPENSAR VS
| Phasion SN 1309 SAM6S
 Probe SN S1/18 EPGO3IY)
| Liguid Head Values: cps’; 4.1 sigma . 089
| Distance between dipole conter and liguid 15.0 mam
Arca scan resol dxv-Rmm'dy-Rmm
Zoon Scan Resolut dy~ ‘dy~Kmnvdz—
freguency 835 MH2
. Input power 20
Ls T 20 +4. 1 °C
Lab Temperature 20 +/-1°C
Lab Hemidity 370 %
Frequency SAR (W 10g SAR (W
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to IW to IW to IW to I1W
835 MHz 0.94 9.36 9.56 0.61 6.05 6.22
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