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|[CALIBRATION CERTIFICATE

Object

|
| Calibration procedure(s)

DAE4 - SD 000 D04 BM - SN: 387

QA CAL-06.v30

Calibration procedure for the data acquisition electronics (DAE)

| Calibration date:

October 13, 2025

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl)
The measurements and the uncertainties with confidence probability are given on the foliowing pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.
|

Calibration Equipment used (MATE critical for calibration) |

Primary Standards _[ID# ____ Cal Date (Certificate No.) ___ Scheduled Calibration
Keithley Multimeter Type 2001 SN: 0810278 15-Aug-25 (No:43873) Aug-26
_Secondary Standards D # Check Date (in house)

Scheduled Check
In house check: Jan-26
In house check: Jan-26

Auto DAE Calibration Unit
Calibrator Box V2.1

| SE UWS 053 AA 1001 23-Jan-25 (in house check)
| SE UMS 006 AA 1002 23-Jan-25 (in house check)

Name Function Signature
Calibrated by: Adrian Gehring Laboratory Technician J
Approved by: Swen Kiihn

s =
Technical Manager { \/I&G (,Mfw:"[

Issued: October 13, 2025 |
_This.__calibraiion cerificate shall not be reproduced except in full without written approval of the laboratory. |
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DC Voltage Measurement
AJD - Converter Resolution nominal
High Range: 1LSB = B.1uv, full range =  -100...+300 mV
Low Range: 1LSB = 61nV, full range= -1.......+3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y Z
High Range 404.999 = 0.02% (k=2) | 404.667 + 0.02% (k=2) | 404.848 + 0.02% (k=2)
Low Range 3.98758 + 1.50% (k=2) | 3.98918 *+ 1.50% (k=2) | 3.94762 *+ 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system 6§3.0%°+1°
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 15898 15780
Channel Y 16013 15795
Channel Z 15883 15916

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input 10MQ
Average (uV) | min. Offset (V) | max. Offset (uv) | St [(’:\‘:;a“"“
Channel X 0.44 -0.73 1.58 043
Channel Y 0.59 -1.06 2.22 0.42
Channel Z -0.93 -1.80 -0.11 0.34
6. Input Offset Current
Mominal 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 (+ Vce) +7.9
Supply (- Vece) 78
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.01 +5 +14
Supply (- Vec) -0.01 -8 -9
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EX3DV4 - SN:3959 October 09, 2025

Parameters of Probe: EX3DV4 - SN:3959

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Une (k =2)
Norm (uV/(Vim)Z) A 0.49 0.42 0.58 +10.1%
DCP (mv) B 101.0 103.3 101.4 +4.7%

Calibration Results for Modulation Response

UID | Communication System Name A B c D VR Max Max
dB | dB/uV dB mV | dev. | UncF
k=2
0 cw X | 0.00 0.00 1.00 | 0.00 [ 126.0 | £1.2% | +4.7%
¥ | 0.00 0.00 1.00 148.8
Z| 0.00 0.00 1.00 138.6

The reporied 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 uncerlainties of Norm X,Y,Z do not alfect the E2-fisld uncertainty inside TSL {see Page 5).
B Linearization parameter uncertainty for maximum specified field strengih,
E Uneertainty s determined using the max. deviation from lingar resp oplying gular distribution and is expressed for the square of the field value,
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Parameters of Probe: EX3DV4 - SN:3959

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle -35.6°
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 12mm
Tip Length 9mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor ¥ Galibration Peint 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm

Note: Measuremani distance from surface can be increased to 3—4 mm for an Area Scan job.
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Parameters of Probe: EX3DV4 - SN:3959

Calibration Parameter Determined in HSL

1 (MHz)¢ Relative Conductivity™ | ConvFX | ConvFY | ConvFZ | Alpha® | Depth® UneH
Permittivity™ (S/m) {mm) (k=2)

750 41.9 0.89 9.82 10.29 9.84 0.35 1.27 +11.0%
835 415 0.90 9.61 10.08 9.63 0.35 1.27 +11.0%
900 41.5 0.97 9.45 9.90 9.47 0.34 1.27 +11.0%
1750 40.1 1.37 8.02 8.41 8.04 0.33 1.27 +11.0%
1800 40,0 1.40 7.78 8.16 7.80 0.33 1.27 +11.0%
2450 39.2 1.80 7.28 7.62 7.28 0.33 1.27 +11.0%
2600 39.0 1.96 7.4 7.48 7.15 0.32 127 +11.0%
5250 35.9 4.71 5.70 5.98 5.71 0.29 1.27 +13.1%
5600 355 5.07 5.29 5.54 5.30 0.27 1.27 +13.1%
5750 35.4 5.22 535 5.61 5.36 0.25 1.27 +13.1%

c Frequency validity abave 300 MHz of £100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is resiricted to £50 MHz. The uncertainty is the
RSS of the ConvF uncertainty at calibration frequency and the unceriainty 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 al 8 MHz is 4-9 Mbz, and ConvF
assessed al 13 MHz is 8-18 MHz. Above 5 GHz frequency validity can be extended to +110MHz.

F The probes are calibrated using tissue simulating fiquids {TSL) that deviate for £ and o by less than +5% from the target values {lypically better than £3%)
and are valid for TSL with deviations of up 1o £10% il SAR correction is applied.

G alpha/Depth are ined during calibration. SPEAG that the ining deviation due 1o the boundary effect afler compensation is always less
than £1% for lrequencies below 3 GHz and below £2% for frequencies between 3-8 GHz at any distance larger than half the probe tip diameter from the
boundary.

H The stated uncertainly is the total calibration uncertainty (k = 2) of Norm-ConvF, This is aquivalent to the uncertainty component with the symbol CF in
Table 8 of IECIEEE 62208-1528:2020.
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EX30V4 - 5N:3959
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Uncertainty of Frequency Response of E-field: +6.3% (k=2)
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Uncertainty of Axial Isotropy Assessment: +0.5% (k=2)
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS Module SAR 17.0.0
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 15 mm with spacer
Zoom Scan Resolution dx, dy = 6mm, dz = 1.5mm Graded Ratio = 1.5 mm (Z direction)
Frequency 835MHz +1MHz
HSL parameters at 835 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal HSL parameters 220°C 415 0.900 mho/m
Measured HSL parameters (22.0 £0.2)°C 42.4 +6% 0.930 mho/m +6%
HSL temperature change during test <05°C
SAR result with HSL at 835 MHz
SAR averaged over 1 cm® (1 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm input power 2.37 Wikg
SAR for nominal HSL parameters normalized to 1W 9.44 Wikg +17.0% (k=2)
SAR averaged over 10 cm® (10 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm input power 1.53 Wika
SAR for nominal HSL parameters normalized to 1W 6.09 Wikg +16.5% (k=2)
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DB35V2 - SN: 4d164 September 18, 2025

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with HSL at 835 MHz

Impedance 51.20-29j0
Return Loss -30.2 dB

General Antenna Parameters and Design

[ Electrical Delay {one direction) I 1.432 ns ]

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to
the second arm of the dipole. The antenna is therefore short-circuited for DC-gignals. On some of the dipoles, small end
caps are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still according
to the Standard. No excessive force must be applied to the dipole arms, because they might bend or the soldered connections
near the feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
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System Performance Check Report

Summary
Digele Fraquency [MHz] TSL Power [dBm]
NBISVZ - SMad] G4 &35 HsL 24

Exposure Condltlons

Phantom Section, TSL  Test Distance [mm]  Band  Group, UID Frequency [MHz), Channal Number Conversion Factor TS Conguctivity [Sfm]  TSL Permiutivity

Flat 15 oW, 0 835, 0 9.51 0.53 42.4

Hardware Setup

Phantam TSL, Measured Date Probe, Callbration Date DAL, Callbratian Date
Flat ¥4.% mod HSL, 2025-0%-18 EX3DV4 - 5N73409, 2025-01-10 DAE4Ip Snl 836, 2025-0%-04
Scans Setup Measurement Results

Zuem Scan Zoom Scan
Crid Extents [mm] 30x30x30 Date 2025-09-18
Grid Steps [mm] 6.0x60x1.5 peSARTg (WiKgl 237
Sensor Surlace [mm] 1.4 psSARTOg [Wika] 1,53
Graded Grid Yes Fower Drift [d8] 0.01
Grading Ratio 1.5 Power Scaling Disabled
MALA MA Scaling Factor [dE]
Surface Detection _:MS = 6p TSL Correction Pasitive | Negative
Sean Methad Measured

0db = 3.78 WiKg
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Impedance Measurement Plot for HSL
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S Schweizerischer Kalibrierdienst
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Servizio svizzero di taratura

S Swiss Calibration Service

Calibration Laboratory of
Schmid & Partner

Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited 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 calibration certificates

Glossary

TSL tissue simulating liquid
ConvF  sensitivity in TSL / NORAM x,y.z
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards

.

|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 1o 10 GHz}", October 2020,

KDE 865664, "SAR Measurement Reguirements for 100 MHz to 6 GHz"

Additional Documentation
« DASY System Handbook

Methods Applied and Interpretation of Parameters

Measurement Conditions: Further details are available fram the Validation Report at the end of the certificate. All figures
stated in the certificate are valid at the frequency indicated.

Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed point exactly below the center
marking of the flat phantom section, with the arms oriented parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole positioned under the liquid filled
phantom. The impedance stated is transformed from the measurement at the SMA connector to the feed point. The Return
Loss ensures low reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point. No uncertainty required.

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

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

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the nominal SAR result.

.

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%.
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Measurement Conditions
DASY systarn configuration, as far as not given on page 1.

DASY Version B DASYe Module SAR 17.00
Extrapolation | Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with spacer
Zoom Scan Resolution dx, dy = 5mm, dz = 1.5mm Graded Ratlo = 1.5 mm (Z direction)
Frequency 2450MHz +1MHz
HSL parameters at 2450 MHz
The following parametsrs and calculations were applied.
Temperature Permittivity Conductivity
Mominal HSL parameters 22.0°C 39.2 1.80 mho/m
Measured HSL parameters {22.0 £0.2)°C 38.0 +6% 1.84 mha/m 6%
HSL temperature change during test <05°C : i
SAR result with HS1. at 2450 MHz
SAR averaged over 1 cm? (1 g) of HSL Cendition |
SAR for nominal HSL parameters 24 dBm input powar 1 13.2 Wikg
SAR for nominal HSL parameters normalized to 1W i 52.68 Wiky £17.0%% (k=2}
SAR averaged over 10 cm?® {10 g} of HSL i Condition |
SAR for nominal HSL parameters 24 dBm input power 6.19 Wikg |1
1i SAR for nominal HSL parametars normalized to 1W | 24.8 Wikg +16.5% (k=2) |
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with HSL at 2450 MHz

Impedance 54.20+1.4 0 |
Return Loss -273dB

General Antenna Parameters and Design

LEIEEtrical Delay {one direction} | 1.149 ns |

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to
the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end
caps are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditiens” paragraph. The SAR data are not affected by this change. The overall dipole length is still according
to the Standard, Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections
near the feedpoint may be damaged.

Additional EUT Data

Manufactured by ; SPEAG
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Summary
Dipale Frequency [MHz] T5L Pawer [dEm]
D2450V2 - SH1018 2450 HSL 2

Exposure C

Phantom Section, TSL  Test Distance [mm]  Band  Croup, WD Frecuency [MHz], Channel Nurber  Conversbon Factor  TSL Conductivity [S/m] 751 Permbttivity

Flat 0

oW, - 2450, 0 7.06 1.84 IR0
Hardware Setup
Phantam TsL, Measured Date Proe, Callbration Date DAE, Calibration Date
MFP V&.0 Center HSL, 2025-08-16 EX30V4 - N7348, 2025-0'-10 DAE4Ip Sn1836, 2025-05-04
Scans Setup Measurement Results
Zoom Scan Zoom 5Scan
Grid Extents [mm] 30% 30 %30 Uate 2025-09-16
Grid Steps [mm] 50%50%1.5 psSARTY [WiKg] 12,2
Sensor Surface [mm] .4 PESART g [W/kgl 619
Graded Grid Yes Pawer Drift [da] 0.02
Grading Rati 1.5 Power Sallng Disakled
MAIA NiA Scaling Factor [dB]
Surface Detection VMS — &p T5L Correction Positive [ Negative
Sean Method Measured

0 dB = 26.6 W/Kg
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Impedance Measurement Plot for HSL

511 Smith (R+jX) Scale 1.00
=1 2.450000 GHz 54.248 01.434 jQ

10.00
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