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|CALIBRATION CERTIFICATE

‘ Object DAE4 - SD 000 D04 BM - SN: 387

QA CAL-06.v30

Calibration procedure(s)

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 (SI)
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards B | ID# ______CalDate (Certificate No.)
Keithley Multimeter Type 2001 I SN: 0810278 15-Aug-25 (N0:43873)
Secondary Standa_rdsii | ID# Check Date (in house)

___ Scheduled Calibration_

Aug-26

Scheduled Check

Auto DAE Calibration Unit
Calibrator Box V2.1

SE UWS 053 AA 1001
SE UMS 006 AA 1002

23-Jan-25 (in house check)
23-Jan-25 (in house check)

Name
Adrian Gehring

Function

Calibrated by Laboratory Technician

Approved by: Sven Kdhn Technical Manager

This calibration certificate shall not be reproduced except in full without written approval of the laboratory

In house check: Jan-26
In house check: Jan-26

Signature

/
Rlev

Issued: October 13, 2025
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Glossary
DAE data acquisition electronics

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

Methods Applied and Interpretation of Parameters
e DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

e Connector angle: The angle of the connector is assessed measuring the angle mechanically
by a tool inserted. Uncertainty is not required.

¢ The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

« DC Voltage Measurement Linearity: \Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

« Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

s Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

 AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

e [nput Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measurements.

s Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

« [nput resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

e Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

«  Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
AJD - Converter Resolution nominal
High Range: 1LSB = 6.1V, fullrange = -100...+300 mV
Low Range: 1LSB = 61nV, fullrange = -1.......4+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 53094 T
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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 15998 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 (4V) | min. Offset (V) | max. Offset (uv) | St ?:\‘,’;at'c'"
Channel X 0.44 -0.73 1.58 0.43
Channel Y 0.58 -1.08 222 0.42
Channel Z -0.93 -1.80 -0.11 0.34
6. input Offset Current
Nominal Input circuitry offset current on all channels: <25{A
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 (+ Vcc) +7.9
Supply {- Vcc) -7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vcc) +0.01 +6 +14
Supply (- Vcc) -0.01 -8 -9
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Parameters of Probe: EX3DV4 - SN:3959

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k =2)
Norm (uV/(V/m)%) A 0.49 0.42 0.58 +10.1%
DGP (mV) B 101.0 103.3 101.4 +4.7%

Calibration Results for Modulation Response

UID | Communication System Name A B Cc D VR Max Max
dB | dByuV dB | mV | dev. | UncE
k=2
0 cw X 0.00 0.00 1.00 | 0.00 | 126.0 | £1.2% | £+4.7%
Y| 0.00 0.00 1.00 148.8
Z| 0.00 0.00 1.00 138.6

The reported uncerfainty 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 uncertainly inside TSL (see Page 5).
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:3959

Parameters of Probe: EX3DV4 - SN:3959

Other Probe Parameters

Qctober 08, 2025

Sensor Arrangement Triangular
Connector Angle -35.6°
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337mm
Probe Body Diameter 12mm
Tip Length amm
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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Parameters of Probe: EX3DV4 - SN:3959

Calibration Parameter Determined in HSL

f (MHz)© Relative Conductivity® | ConvF X | ConvFY | ConvFZ | Alpha® | Depth® Unc't
Permittivity® (S/m) (mm) (k=2)

750 41.9 0.89 9.82 10.29 9.84 0.35 127 +11.0%
835 415 0.90 9.61 10.08 9.63 0.35 1:27 +11.0%
900 415 0.97 9.45 9.90 9.47 0.34 1.27 +11.0%
1750 40.1 137 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 7.26 7.62 7.28 0.33 127 +11.0%
2600 39.0 1.96 714 7.48 715 0.32 1.27 +11.0%
5250 35.9 4.71 5.70 5.98 5.71 0.29 127 +13.1%
5600 355 5.07 5.29 5.54 5.30 0.27 1.27 +13.1%
5750 35.4 5.22 5.35 5.61 5.36 0.25 1.27 +13.1%

C Frequency validity above 300 MHz of +100 MHz cnly 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 uncerlainty 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 al 6 MHz is 4-9 MHz, and ConvF
assessed al 13 MHz is 8-18MHz. Above 5 GHz Irequency validity can be extended lo 110 MHz.

F The probes are calibraled using tissue simulating liquids (TSL) that deviate for £ and & by less than £5% from the target values (lypically 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 Irequencies 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 fo the uncertainty component with the symbol CF in
Table 9 of IEC/IEEE 62209-1528:2020,
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide:R22)
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5mm
Frequency 750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 419 0.89 mho/m
Measured Head TSL parameters (22.0+0.2)°C 420+6% 0.91 mho/m £ 6 %
Head TSL temperature change during test <1.0°C —_ —_—

SAR result with Head TSL

SAR averaged over1 cm’ (1 g) of Head TSL Condition

SAR measured 250 mW input power 2.17 Wikg

SAR for nominal Head TSL parameters normalized to 1W 8.54 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition

SAR measured 250 mW input power 1.47 Wikg

SAR for nominal Head TSL parameters normalized to 1W 5.80 W/kg £ 18.7 % (k=2)

Certificate No: 25J02Z000195 Page 3 of 6

Shenzhen Anbotek Compliance Laboratory Limited

Any unauthorized modification, forgery, or falsification of this document constitutes aviolation of law and is
subjectto legal penalties. If you have any questions, you may scan the QR code to download the report for
verification or contact us viaemail.

Hotline: 400-003-0500 web: www.anbotek.com E-mail:service@anbotek.com



M Report No.:1812C60106612501-04

Product Safety FCC ID:2BMQJ-QUESTRUGGED

ﬁ l; Collabomio"-ewi'm - CA I CT
- S.p e a3 g ———

CALIBRATION LABORATORY

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117
E-mail: emfi@caict.ac.cn http://www.caict.ac.cn

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.70- 3.08jQ
Return Loss -30.1dB

General Antenna Parameters and Design

Electrical Delay (ane direction) I 0.941 ns ]

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point 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 fo 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 feed-point may be damaged.

Additional EUT Data

| Manufactured by SPEAG
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DASYS Validation Report for Head TSL Date: 2025-04-01
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1214
Communication System: UID 0, CW; Frequency: 750 MHz
Medium parameters used: f=750 MHz; ¢ = 0.91 S/m; & = 42.04; p = 1000 kg/m?
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

» Probe: EX3DV4 - SN7307; ConvF(9.25, 9.17, 10.18) @ 750 MHz; Calibrated:
2024-05-28

» Sensor-Surface: 1.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn1588; Calibrated: 2024-09-13

» Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

» DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 55.64 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 3.07 W/kg

SAR(1 g) =2.17 W/kg; SAR(10 g) = 1.47 W/kg

Smallest distance from peaks to all points 3 dB below = 18 mm

Ratio of SAR at M2 to SAR at M1 = 70.7%

Maximum value of SAR (measured) = 2.80 W/kg

dB
0

-1.90
-3.80
-5.69

-71.59

9.49

0 dB = 2.80 W/kg = 4.47 dBW/kg
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Impedance Measurement Plot for Head TSL
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY8 Medule SAR 17.0.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat 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
Nominal HSL parameters 22,0°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 Wikg
SAR for nominal HSL parameters normalized to 1W 6.09 W/kg +16.5% (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with HSL at 835 MHz

Impedance 51.20-29]Q
Return Loss -30.2dB

General Antenna Parameters and Design

[ Electrical Delay {one direction) I 1.432ns ]

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 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
Dipale Frequency [MHz] TSL Power [dBm]
DBISVR - SH4d1 64 835 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 : 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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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYE Madule SAR 17.0.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Genter - TSL 10 mm with spacer
Zoom Scan Resolution dx, dy = Bmm, dz = 1.5mm Graded Ratio = 1.5 mm {Z direction)
Frequency 1750MHz +1MHz
HSL parameters at 1750 MHz
The following parameters and caloulations were applied.
Temperature Permittivity | Conduetivity |
I Mominal HSL parameters 22.0°C 40.1 1,37 mho/m
Measured HSL parameters | (22.0 £0.2)°C 40.7 £8% 1.36 mho/m +6%
HS5L temperature change during test =<05°C i
SAR result with HSL at 1750 MHz
I 1
SAR averaged over 1 cm® (1 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm input power 9.18 Wikg
SAR for nominal HSL parameters normalized to 1W 36.5 Wikg £17.0% (k=2)
SAR averaged over 10 cm® (10 g) of HSL Candition ' ]
SAR for nominal HSL parameters 24 dBm input power 4.88 Wikg |
SAR for nominal HSL parameters | normalized to 1W 19.4 Wikg £16.5% (k=2) |
Certificate No: D1750V2-1107_Sep25 Page3of 6

Shenzhen Anbotek Compliance Laboratory Limited

Any unauthorized modification, forgery, or falsification of thisdocument constitutes a violation of law and is

subjectto legal penalties. If you have any questions, you may scan the QR code to download the report for
verification or contact us viaemail.

Hotline: 400-003-0500 web:www.anbotek.com E-mail:service@anbotek.com



Anbotek

Product Safety

Report No.:1812C60106612501-04
FCC ID:2BMQJ-QUESTRUGGED

D1750V2 - SN: 1107 September 17, 2025

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with HSL at 1750 MHz

Impedance 509 0-1.0jQ
Return Loss -37.7dB

General Antenna Parameters and Design

[ Electrical Delay {one direction} | 1.22 ns |

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

The dipale is made aof standard semirigid coaxial cable. The center conductor of the feeding line is directly connected 1o
the second arm of the dipole. The antenna is therefore short-circulted for DC-signals. On some of the dipoles, small end
caps are added to the dipole arms in order to improve matching when leaded 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. Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections
near the feadpeint may be damaged.

Additional EUT Data

[ Manufactured by | SPEAG |
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Systern Performance Check Report

Gipole Fregquancy [MHz] TSL Fower [dBm]

DI750v2 - SN1107 1750 HSL 24

Exposure Conditions

Phantom Section, TSL - Test Distance [rm]  Band  Group, UID Frequency IMHz), Channel Murnber  Conversion Factor  TSL Conductivity [3/m]  T5L Permittivity

Flat (1] oW, 0 1750, ¢ 786 1.36 40.7

Hardware Setup

Phantorm TSL, Measured Date Prope, Calloration Date DAE, Calibratian Date

MFP VE.0 Center WsL, 2025-09-17 EXIA0WA - 5N7349, 2025-01-10 DAE#4Ip 5n1E36, 2025-09-04

Scans Setup Measurement Results

Zoam Scan

Zoom Scan
Grid Extents [mm)] 30 x 30 % 30 Date 2025-09-17
Grid Steps [mm] G0 xB0x 15 paSARTg WiKg] F;]'
Sensor Surfsce [mim] 14 psSARIDg [W/Kg] 4.88
Graded Crid Yes Power Drift [dE) D.;I I
Grading Ratia - 1.5 Power Scaling Disakled
MALA NIA Scaling Factor [48]
Surface Detection WMS + Bp TSL Carrection Pasitive | Negative
Scan Mathod Measured

0 dB=16.2W/Kg
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Impedance Measurement Plot for HSL
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Measurement Conditions
DASY systern configuration, as far as not given on page 1.

DASY Version | DASYS Module SAR 17.0.0
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with spacer

Zoom Scan Resolution dx, dy = 6mm, dz = 1.5mm Graded Ratio = 1.5 mm (Z direction)
Frequency i 19000Hz £1MHz

HSL parameters at 1900 MHz

The following parameters and calculations were applied.

l Temperature Permittivity Conductivity
Nominal HSL parameters 22.0°C 40.0 1.40 mhoim
Measured HSL parametars {22.0 £0.2)°C 40.8 +6% 1.39 mho/m +6%
HSL temperature change during test <05°C

SAR result with HSL at 1900 MHz
SAR averaged over 1 em® (1 g) of HSL Condition i
SAR for nominal HSL parameters 24 dBm input power 9.91 Wikg

| SAR for nominal HSL parameters | normalized to W 39.5 Wirkg £17.0% (k=2)

[ SAR averaged over 10 cm? (10 g) of HSL Condition

\ SAR for nominal HSL parameters 24 dBm input powsr 5.24 Wikg
SAR for nominal HSL parametars normalized to 1W 20.9 Wy £16.5% (k=2)
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Appendix (Additional assessments ouiside the scope of SCS 0108)
Antenna Parameters with HSL at 1900 MHz

impedance : 5190+9.2)Q ]
Return Loss -20.8 6B 1

General Antenna Parameters and Design

[ Electrical Delay (one direction) [ 1.19 ng |

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 conductar of the feeding line is directly connected to
the secand 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 Conditions” 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 SFEAG
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System Performance Check Report

Summary
Mpale Frequercy [MHz] T5L Power [dEm]
D1800VE - SNsdoES 1900 HSL 24

Exp Conditi

Phantom Sectlon, TSL Test Distance (mm]  8and  Group, UID  Frequency [MHz], Channel Number Canversion Factor  T5L Conductivity [5/m]  TSL Permittivity

Flat 10 ow, 0-- 1500, 0 7.68 1.39 40.8

Hardware Setup

Phantom TSL, Measured Date Prone, Ca'ibration Date DAE, Calibration Date

MFP VE.0 Center HSL 2025-09-17 EX3DM4 - SN7349, 2025-01-10 DAE4Ip 501836, 2025-08-04

Scans Setup Measurement Results

Zoam Scan Zoom Scan
Grid Extents [mm] 30 % 30 x 30 Dare 2025-08-17
Grid Steps mm] BOx6.0%1.5 PSSARTg (WiKg] .91
Sensor Surface [mm] 1.4 PsSAR10g W/ kgl 5.24
Graded Grid Yes Power Drift [dB] o
Grading Ratlo L5 Pawaer Scaling Disabled
MALA HiA Sealing Factor |dE]
surface Datection WMS + Bp T5L Carraction Pasitive | Negative
Scan Method Measured

0dB=17.3 W/Kg
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Impedance Measurement Plot for HSL
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S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
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 from 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
Mominal HSL parameters 22.0°C 38.2 ;
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
1i SAR for nominal HSL parametars normalized to 1W | 24.8 Wikg +16.5%
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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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Systern Performance Check Report

Summary
Dipale Frequency [MHz] T5L Pawer [dEm]
D2450V2 - SH1018 2450 HSL 2

Exposure Condi

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

Flat 0 ow, D-— 2450, 0 7.06 1.8¢ 380

Hardware Setup

Phantom TS, Measured Date Probe, Callbration Date DAE, Calibration Date

MEP VA0 Center HSL, 2025-08-16 EX3DV4 - SNT7340, 2025-0°-10 DAE4ip 501836, 2025-05-04

Scans Setup Measurement Results

Zoom Scan Zoom Scan
Grid Extents [mm] 30% 30 %30 Uate 2025-09-16
Grid Steps [mrm] 50%50%1.5 peSARLY [W/Ka) 122
Sensor Surface [mm] 4 ps5AR10g [W/kal 619
Graded Grid Yas Pawer Drift [da] .0z
Grading Ratlo 1.5 Power Scaling Disakled
MAIA LY Scaling Factor [4B]
Surface Detection VMS — &p T5L Correction Positive [ Negative
Sean Methad Measured

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

D5GHzV2 - SN: 1093 September 17, 2025

Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASY8 Module SAR 17.0.0

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with spacer

Zoom Scan Resolution dx, dy = 4mm, dz = 1.4mm Graded Ratio = 1.4 mm (Z direction)
5260MHz +1MHz

Frequency 5600MHz +1MHz
5750MHz +1MHz

HSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal HSL parameters 220°C 359 4.71 mho/m
Measured HSL parameters (22.0 £0.2)°C 37.3 6% 4.62 mho/m £6%
HSL temperature change during test <05°C
SAR result with HSL at 5250 MHz
SAR averaged over 1 cm?® (1 g) of HSL Condition
SAR for nominal HSL parameters 20 dBm input power 8.29 W/kg
SAR for nominal HSL parameters normalized to 1W 82.9 Wikg +19.9% (k=2)
SAR averaged over 10 cm® (10 g) of HSL Condition
SAR for nominal HSL parameters 20 dBm input power 2.36 Wikg
SAR for nominal HSL parameters normalized to 1W 23.6 Wikg +19.5% (k=2)
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HSL parameters at 5600 MHz

The following parameters and calculations were applied.

September 17, 2025

Temperature Permittivity Conductivity
Nominal HSL parameters 22.0°C 35.5 5.07 mho/m
Measured HSL parameters (22.0 +0.2)°C 36.6 +6% 4.99 mho/m +6%
HSL temperature change during test <05°C
SAR result with HSL at 5600 MHz
SAR averaged over 1 cm? (1g) of HSL Condition

SAR for nominal HSL parameters

20 dBm input power

8.14 Wrkg

SAR for nominal HSL parameters

normalized to 1W

81.4 Wikg 19.9% (k=2)

SAR averaged over 10 cm® (10 g) of HSL

Condition

SAR for nominal HSL parameters

20 dBm input power

2.33 Wikg

SAR for nominal HSL parameters

normalized to 1W

23.3 Wikg £19.5% (k=2)

HSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal HSL parameters 22.0°C 354 5.22 mho/m
Measured HSL parameters (22.0 £0.2)°C 36.4 £6% 5.16 mho/m 6%
HSL temperature change during test <0.5°C
SAR result with HSL at 5750 MHz
SAR averaged over 1 cm® (1 g) of HSL Condition

SAR for nominal HSL parameters

20 dBm input power

7.79 Wikg

SAR for nominal HSL parameters

normalized to 1W

77.9 Wikg £19.9% (k=2)

SAR averaged over 10 cm® (10 g) of HSL

Condition

SAR for nominal HSL parameters

20 dBm input power

2.21 Wikg

SAR for nominal HSL parameters

normalized to 1W

22.1 Wrkg £19.5% (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with HSL at 5250 MHz

Impedance 4860-48iQ
Return Loss -25.9dB

Antenna Parameters with HSL at 5600 MHz

Impedance 5590-1.0jQ
Return Loss -25.0dB

Antenna Parameters with HSL at 5750 MHz

Impedance 5420-13j0
Return Loss -27.5dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.207 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 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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Systemn Performance Check Report

Summary
Dipole Erequency [MHz] TSL Pawer [dEm]
DSGH2VZ - SN1D93 5250 H5L 20

Exposure Conditions

Phantom Section, TSL  Test Distance lmm]  Band  Group, UID  Freguency [MHE], Channel Number  Conversion Factor  TSL Conductivity [S/m]  TSL Permittivity

Flat 10 CW, 0 5250,0 588 4.62 373

Hardware Setup

Phantomn TEL, Measured Date Probe, Calibratlan Date DAE. Callbration Date
MFF V8.0 Canter HSL, 2025-08-17 EXIDV4 - SN734%, 2025-01-10 DAE4Ip 501836, 2025-05-04
Scans Setup Measuremant Results

Foom Scan Zoom Scan
Grid Extents [mm}] 2WxB N2 Date 2025-08-17
Grid Steps jmm] 40x40x1.4 PSSARTG [W/ K] 829
Sensor Surface [mm] 1.4 PISARTOg [W/Kg] 2.36
Graded Grid os Power Drift [48] -0.06
Grading Ratio 1.4 Puwer Scaling Disaisberd
MAIA HiA Sraling Factor [dE]
Surface Detection WMS + Bp TSL Correction Pusitive | Negative
Scan Method Measured

0dB = 33.5 W/Kg
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System Performance Check Report

Summary
Cipole Frequency [MHz] TSL Power [dam]
DSGHzVZ - SN1093 3600 HSL 20

Exposure Conditi

Phantom Section, TSL Test Distance [rm]  Band  Group, WD Frequency [MHz), Chaanel Nurber  Conversion Factor  TSL Conductivity [S/m]  TSL Permittivity

Flat 10 W, 0 5600, 0 52 4.50 36.6
Hardware Setup

Fhantom TEL, Measured Date Probe, Calibration Dave DAE, Calibration Date

MFa VE.O Center HSL, 2035-05-17 EXIDVA - SNT349, 2025-01-10 DAEAIp Sn1836, 2025-03-04 B
Scans Setup Measurement Results

Foom Scan Zoom Scan

Grid Extents [mm] dexd2wil Date 2025-09-17

Grid Steps [mm] 40x40x1.4 psSARTg [Wikg] B.14

Sensar Surface [mm] 1.4 pESART g [W/Kg] 2.33
Graded Grid Yes Poownr Drift 6] 0.00
Grading Ratio 14 Power Scaling Dksabled

MALA NiA Sealing Factor [dB]

Surface Detection WMS - Bp T5L Correction Positive | Negative

Scan Method Measured

SAR [dB|

0dB = 35.0 W/Kg
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System Performance Check Report

Summary
Dipole Fraguency [MHz] TaL Power [dam]
DEGHZVE - SN1093 5750 HSL 20

Exposure Conditions

Phantarns Seetion, TSL Test Distance [mm|  Band  Group, UID  Frequency [MHz), Channel NumBer  Conversian Factor  TSL Conductivity [Sim]  TSL Permittivizy

Flat 10 w0 5750, 0 5.38 5,16 6.4

Hardware Setup

Fhantom T5L, Measured Date Probe, Calizration Date DAE, Calibration Date
MFP VB.0 Center HSL, 2025-09-17 EX3DV4 - SNT73489, 2025-01-10 DAE4ip 5n1836, 2025-09-04
Scans Setup Measurement Results

Zuom Scan Zoam Scan
Grid Extents [mm] 22w 22w 22 Date 2025-09-17
Grid Steps [rnm] A0x40x1.4 psSARLg (W) Kgl 7.79
Sensor Surface [mm] 1.4 psSARTOg [W/Kal 221
Graded Grid Yes Power Drift [d8] 0.00
Grading Ratio 4 Power Scalling Disabled
MAIA M Sealing Fastor 48]
Surface Detection WME + B T5L Correction Pasitlve | Negative
Scan Mathad Measured

0 dE = 34.6 W/Kg
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Impedance Measurement Plot for HSL

S11 Smith (R+jX) Scale 1.00

>1 5.250000 GHz 48.633 Q-4.788 jQ
>2 5,600000 GHz 55.900 Q-0.972 jQ
>3 5.750000 GHz 54.203 Q-1.336 |Q

10.00
>1 5.250000 GHz -25.948 dB
5.00| 32 5.600000 GHz -24.965 dB
>3 5.750000 GHz -27.469 dB
0.00
-5.00
-10.00
-15.00
-20.00 1 % 5
-25.00 v v
-30.00
-35.00
5.20 5.40 5.60 5.80
GHz
Certificate No: D5GHzV2-1093_Sep25 Page 9 of 9

Shenzhen Anbotek Compliance Laboratory Limited

Any unauthorized modification, forgery, or falsification of this document constitutes aviolation of law and is

subjectto legal penalties. If you have any questions, you mayscan the QR code to download the report for
verification or contact us via email.

Hotline: 400-003-0500 web: www.anbotek.com E-mail:service@anbotek.com



	1、DAE4-SN:387:Due Date(2026-10-12)
	2、EX3DV4-SN:3959:Due Date(2026-10-08)
	3、D750V3-SN:1214:Due Date(2028-03-31)
	4、D835V3-SN:4d164:Due Date(2028-09-17)
	5、D1750V2-SN:1107:Due Date(2028-09-16)
	6、D1900V2-SN:5d089:Due Date(2028-09-16)
	7、D2450V2-SN:1018:Due Date(2028-09-15)
	8、D5GHzV2-SN:1093:Due Date(2028-09-16)

