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Calibration procedure for sources in air > 6 GHz

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.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 +3)°C and humidity < 70%.
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Multilateral Agreement for the recognition of calibration certificates

Glossary

CW Continuous wave

Calibration is Performed According to the Following Standards

* Internal procedure QA CAL-45, Calibration procedure for sources in air above 6 GHz.
- IEC/IEEE 63195-1, “Assessment of power density of human exposure to radio frequency fields from wireless devices in
close proximity to the head and body (frequency range of 6 GHz to 300 GHz)", May 2022

Methods Applied and Interpretation of Parameters

* Coordinate System: z-axis in the waveguide horn boresight, x-axis is in the direction of the E-field, y-axis normal to the
others in the field scanning plane parallel to the horn flare and horn flange.

» Measurement Conditions: (1) 10 GHz: The radiated power is the forward power to the horn antenna minus ohmic and
mismatch loss. The forward power is measured prior and after the measurement with a power sensor. During the
measurements, the horn is directly connected to the cable and the antenna ohmic and mismatch losses are determined by
far-field measurements. (2) 30, 45, 60 and 90 GHz: The verification sources are switched on for at least 30 minutes.
Absorbers are used around the probe cub and at the ceiling to minimize reflections.

« Horn Positioning: The waveguide horn is mounted vertically on the flange of the waveguide source to allow vertical
positioning of the EUmmW probe during the scan. The plane is parallel to the phantom surface. Probe distance is verified
using mechanical gauges positioned on the flare of the horn.

* E-field distribution: The E-field is measured in two x-y-planes (10mm, 10mm + A/4) with a vectorial E-field probe. The

E-field value stated as calibration value represents the E-field-maxima and the averaged (1cm? and 4cm?2) power density

values at 10mm in front of the horn.

Field polarization: Above the open horn, linear polarization of the field is expected. This is verified graphically in the field

representation.

Calibrated Quantity

* Local peak E-field (V/m) and average of peak spatial components of the poynting vector (W/m?2) averaged over the surface
area of 1 cm? and 4cm? at the nominal operational frequency of the verification source. Both square and circular averaging
results are listed.

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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Appendix C Report No. : FAAN2622-01

5G Verification Source 10 GHz - SN: 2005 December 4, 2024

Measurement Conditions

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

DASY Version DASY8 Module mmWave V3.2
Phantom 5G Phantom

Distance Horn Aperture - plane 10 mm

Number of measured planes 2 (10mm, 10mm + A/4)

Frequency 10.0 GHz + 10 MHz

Calibration Parameters, 10 GHz

Circular Averaging

Distance Horn

. . Avg Power Density .
Prad' Max E-field | Uncertainty Uncertainty
Aperture to (mW) (V/m) k=2) Avg ( psPDn+, psPDt20t+, psPDmod+) k=2)
Measurement Plane (W/m=)
icm?® 4cm?
10 mm 138.0 288 1.27 dB 219 174 1.28 dB
D:::g:ﬁi:gn Prad' Max E-field | Uncertainty psPDn+ P:;ﬁ;gi nsp;tsyPDmo 4 Uncertainty
Measurement Plane| (™) (V/m) (k=2) (W/m?) (k=2)
icm? 4cm?
10 mm 138.0 288 1.27 dB 218, 218, 220 172,173, 177 1.28 dB
Square Averaging
Distance Horn Prad’ Max E-field | Uncertainty Avg Power Density Uncertainty
Aperture to (mW) (V/m) k=2) Avg ( psPDn+, psPDtot+, psPDmod+) (k=2)
Measurement Plane - (W/m?) -
1cm? 4cm?
10 mm 138.0 288 1.27 dB 219 173 1.28 dB
D:i;r:tcl:ar:ign Prad" Max E-field | Uncertainty psPDn+ P:;’:;e[;tggnsgpl)mo s Uncertainty
Measurement Plane| (MW (V/m) (k=2) (W/m2) (k=2)
1icm? 4cm?
10 mm 138.0 288 1.27 dB 218, 218, 220 171,172,177 1.28 dB
Max Power Density
DE:)aer:;::r:gn Prad’ Max E-field Uncertainty Masxnpg\:l;r iDS?gtsl ity Uncertainty
Measurement Plane (mW) (V/m) (k=2) ,(W/n’wz) (k=2)
10 mm 138.0 288 1.27 dB 237, 237, 237 1.28 dB

! Assessed ohmic and mismatch loss plus numerical offset: 0.60 dB
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Appendix C Report No. : FA4AN2622-01

5G Verification Source 10 GHz - SN: 2005 December 4, 2024

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Impedance, transformed to feed point 39.1Q-24jQ

Return Loss -18.1 dB

Impedance Measurement Plot

S11 Smith (R+jX) Scale 1.00
>1 10.000000 GHz 39.126 Q-2.393 jQ
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Appendix C Report No. : FA4AN2622-01

5G Verification Source 10 GHz - SN: 2005 December 4, 2024

DASY Report

Measurement Report for 5G Verification Source 10 GHz, UID 0 -, Channel 10000.0 (10000.0 MHz2)

Device Under Test Properties

Model, Manufacturer Dimensions [mm] IMEI DUT Type

SG Verification Source 10 GHz 100.0 x 100.0 x 100.0 SN: 2005 -

Exposure Conditions

Phantom Section Position, Test Distance [mm] Band Group, UID Frequency [MHz], Channel Number Conversion Factor

5G - 10.0 mm Validation band cw, 0-- 10000.0,10000 1.0

Hardware Setup

Phantom Medium Probe, Calibration Date DAE, Calibration Date
mmWave Phantom - Air - EUmmWV3 - SN9374_F1-55GHz, 2024-08-28 DAE4ip - SN1602, 2024-11-06
Scans Setup Measurement Results

Sensor Surface [mm] 10.0 Scan Type 5G Scan

MAIA MAIA not used Date 2024-12-04
Avg. Area [cm?] 1.00
Avg. Type Circular Averaging
psPDn+ [W/m?] 218
psPDtot+ [W/m?) 218
psPDmod+ [W/m?] 220
Max(Sn) [W/m?] 237
Max(Stot) [W/m?] 237
Max(IStot]) [W/m?] 237
Ermax [V/m] 288
Power Drift [dB] 0.02

sPDtot+ (1,0cm?, cire) [W/mA2]
230
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Appendix C Report No. : FA4AN2622-01

5G Verification Source 10 GHz - SN: 2005 December 4, 2024

DASY Report
Measurement Report for 5G Verification Source 10 GHz, UID 0 -, Channel 10000.0 (10000.0 MHz)

Device Under Test Properties

Model, Manufacturer Dimensions [mm] IMEI DUT Type

SG Verification Source 10 GHz 100.0 x 100.0 x 100.0 SN: 2005 =

Exposure Conditions

Phantom Section Position, Test Distance [mm] Band Group, UID Frequency [MHz], Channel Number Conversion Factor

5G - 10.0 mm Validation band cw, 0-- 10000.0,10000 1.0

Hardware Setup

Phantom Medium Probe, Calibration Date DAE, Calibration Date
mmWave Phantom - Air - EUmmWV3 - SN9374_F1-55GHz, 2024-08-28 DAE4ip - SN1602, 2024-11-06
Scans Setup Measurement Results

Sensor Surface [mm] 10.0 Scan Type 5G Scan

MAIA MAIA not used Date 2024-12-04
Avg. Area [cm?] 4.00
Avg. Type Circular Averaging
psPDn+ [W/m?) 172
psPDtot+ [W/m?] 173
psPDmod+ [W/m?] 177
Max(Sn) [W/m?] 237
Max(Stot) [W/m?] 237
Max(IStotl) W/m?] 237
Emax [V/m] 288
Power Drift [dB] 0.02

sPDtot+ (4.0cm2, circ) [W/mA2]
190
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Appendix C Report No. : FA4AN2622-01

5@G Verification Source 10 GHz - SN: 2005 December 4, 2024

DASY Report
Measurement Report for 5G Verification Source 10 GHz, UID 0 -, Channel 10000.0 (10000.0 MHz)

Device Under Test Properties

Model, Manufacturer Dimensions [mm] IMEI

DUT Type

5G Verification Source 10 GHz 100.0 x 100.0 x 100.0 SN: 2005

Exposure Conditions

Phantom Section Position, Test Distance [mm] Band Group, UID Frequency [MHz], Channel Number Conversion Factor
5G - 10.0 mm Validation band Cw, 0-- 10000.0,10000 1.0
Hardware Setup
Phantom Medium Probe, Calibration Date DAE, Calibration Date
mmWave Phantom - Air - EUmmWV3 - SN9374_F1-55GHz, 2024-08-28 DAE4ip - SN1602, 2024-11-06

Scans Setup Measurement Results

Sensor Surface [mm] 10.0 Scan Type 5G Scan
MAIA MAIA not used Date 2024-12-04
Avg. Area [cm?] 1.00

Avg. Type Square Averaging
psPDn+ [W/m?] 218
psPDtot+ [W/m?] 218
psPDmod+ [W/m?] 220
Max(Sn) [W/m?] 237
Max(Stot) [W/m?] 237
Max(|Stot]) [W/m?] 237
Emax [V/m] 288
Power Drift [dB] 0.02

sPDtot+ (1.0cm2, sq) (W/mA2]
230
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Appendix C Report No. : FA4AN2622-01

5G Verification Source 10 GHz - SN: 2005 December 4, 2024

DASY Report
Measurement Report for 5G Verification Source 10 GHz, UID 0 -, Channel 10000.0 (10000.0 MHz)

Device Under Test Properties

Model, Manufacturer Dimensions [mm] IMEI DUT Type

SG Verification Source 10 GHz 100.0 x 100.0 x 100.0 SN: 2005 -

Exposure Conditions

Phantom Section Position, Test Distance [mm] Band Group, UID Frequency [MHz], Channel Number Conversion Factor

5G - 10.0 mm Validation band Cw, 0-- 10000.0,10000 1.0

Hardware Setup

Phantom Medium Probe, Calibration Date DAE, Calibration Date
mmWave Phantom - Air - EUMmWV3 - SN9374_F1-55GHz, 2024-08-28 DAE4ip - SN1602, 2024-11-06
Scans Setup Measurement Results

Sensor Surface [mm] 10.0 Scan Type 5G Scan

MAIA MAIA not used Date 2024-12-04
Avg. Area [cmZ] 4.00
Avg. Type Square Averaging
psPDn+ [W/m?] 171
psPDtot+ W/m?] 172
psPDmod+ [W/m?] 177
Max(Sn) [W/m?] 237
Max(Stot) [W/m?] 237
Max(IStotl) [W/m?] 237
Emax [V/m] 288
Power Drift [dB] 0.02

sPDtot+ (4.0cm2, sq) {W/mA2]
190
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CALIBRATION CERTIFICATE

Object DAE4 - SN: 1650

Calibration Procedure(s) FF-Z11-002-01

Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: November 25, 2024
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.

All 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 ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Process Calibrator 753 | 1971018 11-Jun-24 (CTTL, No.24J02X005147) Jun-25
Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer ,2\'5 _Ag;g
Reviewed by: Lin Jun SAR Test Engineer /W_ﬁr

Approved by:

Qi Dianyuan SAR Project Leader %’ﬂ/

Issued: November 25, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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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:

o 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.

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

e The report provide only calibration results for DAE, it does not contain other
performance test results.
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DC Voltage Measurement

A/D - Converter Resolution nominal

High Range: 1LSB = 6.1uV, full range = -100...+300 mV
Low Range: 1LSB = 61nV, full range = ) PR +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 403.573 £ 0.15% (k=2) | 403.640 + 0.15% (k=2) | 404.034 + 0.15% (k=2)
Low Range 3.99513+0.7% (k=2) | 3.99762 £ 0.7% (k=2) | 4.00018 +0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system 190°+1°

Certificate No: 24J02Z000940 Page 3 of 3

Page:44/111



Appendix C Report No. : FA4N2622-01

Schmid & Partner Engineering AG s I ! e a g
e e e T ey

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 44 245 9700, Fax +41 44 245 9779
www.speag.swiss, info@speag.swiss

IMPORTANT NOTICE

USAGE OF THE DAE4 SN: 1358

The DAE unit is a delicate, high precision instrument and requires careful treatment by the user. There are
no serviceable parts inside the DAE. Special attention must be given to the following points:

Battery Exchange: The battery cover of the DAE4 unit is closed using a screw, over tightening the screw
may cause the threads inside the DAE to wear out.

Shipping of the DAE: Before shipping the DAE to SPEAG for calibration, remove the batteries and pack the
DAE in an antistatic bag. This antistatic bag shall then be packed into a larger box or container which protects
the DAE from impacts during transportation. The package shall be marked to indicate that a fragile instrument
is inside.

E-Stop Failures: Touch detection may be malfunctioning due to broken magnets in the E-stop. Rough
handling of the E-stop may lead to damage of these magnets. Touch and collision errors are often caused
by dust and dirt accumulated in the E-stop. To prevent E-stop failure, the customer shall always mount the
probe to the DAE carefully and keep the DAE unit in a non-dusty environment if not used for measurements.

Repair: Minor repairs are performed at no extra cost during the calibration. However, SPEAG reserves the
right to charge for any repair especially if rough unprofessional handling caused the defect.

DASY Configuration Files: Since the exact values of the DAE input resistances, as measured during the
calibration procedure of a DAE unit, are not used by the DASY software, a nominal value of 200 MOhm is
given in the corresponding configuration file.

Important Note: _
Warranty and calibration is void if the DAE unit is disassembled partly or fully by
the Customer.

Important Note:

Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of
the E-stop assembly is allowed by certified SPEAG personnel only and is part of
the calibration procedure.

Important Note:

To prevent damage of the DAE probe connector pins, use great care when
installing the probe to the DAE. Carefully connect the probe with the connector
notch oriented in the mating position. Avoid any rotational movement of the probe
body versus the DAE while turning the locking nut of the connector. The same care
shall be used when disconnecting the probe from the DAE.

DAE4

Page:45/111



