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Object CD2600V3 - SN: 1018

Calibration procedure(s) QA CAL-20.v7

Calibration Procedure for Validation Sources in air

Calibration date: Aug_u_s‘t_ﬂ% 2021

This calibration cerificate documents the traceability to national standards, which realize the physical units of measurements =
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the cerificate.

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 1D # Cal Date (Certificate Mo.) Scheduled Calibration

Power meter NRP SM: 104778 09-Apr-21 (Mo, 217-03291/03292) Apr-22

Power sensor NRP-Z91 SN: 103244 09-Apr-21 (No. 217-03291) Apr-22

Power sensor NRP-Z91 SN: 103245 08-Apr-21 (No. 217-03292) Apr-22

Reference 20 dB Attenuator SN: BHS384 (20k) 08-Apr-21 (No. 217-03343) Apr-22

Type-N mismatch combination SN: 310982 / 06327 09-Apr-21 (Mo. 217-03344) Apr-22

Probe EF3DV3 SM: 4013 28-Dec-20 (No. EF3-4013_Dec20) Dec-21

DAE4 | sh: 781 23-Dec-20 {No. DAE4-781_Dec20) Dec-21

Secondary Standards D # Check Date {in house) Scheduled Check

Power meter Agilent 44198 SN: GB42420191 09-Oct-08 (in house check Oct-20) In house check: Oct-23

Power sensor HP E4412A SM: US38485102 05-Jan-10 {in house check Oct-20) In house check: Oct-23

Fower sensor HP 84824 SN: US37205597 08-0ct-09 (in house check Oct-20) In house check: Oct-23

RF generator R&S SMT-06 SN: 837633/005 10-Jan-18 (in house check Qct-20) In house check: Ogt-23

Metwork Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-20) In house check: Oct-21
Mame Function

Calibrated by: Leif Kiysner Laboratory Technician

Approved by: Katia Pokovic Technical Manager

Issued: August 27, 2021

This calibration certificate shall not be repraduced except in full without written approval of the laboratory,
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References

[1]  ANSI-C63.19-2019 (ANSI-C63.19-2011)

American National Standard, Methods of Measurement of Compatibility between Wireless Communications
Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

e Coordinate System: y-axis is in the direction of the dipole arms. z-axis is from the basis of the antenna
(mounted on the table) towards its feed point between the two dipole arms. x-axis is normal to the other axes.
In coincidence with the standards [1], the measurement planes (probe sensor center) are selected to be at a
distance of 15 mm above the top metal edge of the dipole arms,

* Measurement Conditions: Further details are available from the hardcopies at the end of the certificate. All
figures stated in the certificate are valid at the frequency indicated. The forward power to the dipole connector
is set with a calibrated power meter connected and monitored with an auxiliary power meter connected to a
directional coupler. While the dipole under test is connected, the forward power is adjusted to the same level.

* Antenna Positioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
positioner with the arms horizontal and the feeding cable coming from the floor. The measurements are
performed in a shielded room with absorbers around the setup to reduce the reflections.

Itis verified before the mounting of the dipole under the Test Arch phantom, that its arms are perfectly in a
line. It is installed on the HAC dipole positioner with its arms parallel below the dielectric reference wire and
able to move elastically in vertical direction without changing its relative position to the top center of the Test
Arch phantom. The vertical distance to the probe is adjusted after dipole mounting with a DASYS Surface
Check job. Before the measurement, the distance between phantom surface and probe tip is verified. The
proper measurement distance is selected by choosing the matching section of the HAC Test Arch phantom
with the proper device reference point (upper surface of the dipole) and the matching grid reference point (tip
of the probe) considering the probe sensor offset. The vertical distance to the probe is essential for the
accuracy.

= Feed Point Impedance and Return Loss: These parameters are measured using a Vector Network Analyzer.
The impedance is specified at the SMA connector of the dipole. The influence of reflections was eliminating by
applying the averaging function while moving the dipole in the air, at least 70cm away from any obstacles.

® E-field distribution: E field is measured in the x-y-plane with an isotropic E-field probe with 100 mW forward
power to the antenna feed point. In accordance with [1], the scan area is 20mm wide, its length exceeds the
dipole arm length (180 or 90mm). The sensor center is 15 mm (in z) above the metal top of the dipole arms.
Two 3D maxima are available near the end of the dipole arms. Assuming the dipole arms are perfectly in one
line, the average of these two maxima (in subgrid 2 and subgrid 8) is determined to compensate for any non-
parallelity to the measurement plane as well as the sensor displacement. The E-field value stated as
calibration value represents the maximum of the interpolated 3D-E-field, in the plane above the dipole surface.

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

DASY Version DASYS V52.10.4
Phantom HAC Test Arch

Distance Dipole Top - Probe Center 15 mm

Scan resolution dx, dy =5 mm

Frequency 2600 MHz £ 1 MHz

Input power drift < 0.05dB

Maximum Field values at 2600 MHz

E-field 15 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW input power 86.7 Wm = 38.76 dBV/m
Maximum measured above low end 100 mW input power 85.6 Vfm = 38.65 dBVim
Averaged maximum above arm 100 mW input power 86.1 Vim £12.8 % (k=2)

Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters

Frequency Return Loss Impedance

2450 MHz 19.2 dB 43.00-74j0
2550 MHz 29.2 dB 47.00+15j0
2600 MHz 34.5dB 4990+19i0
2650 MHz 34.9 dB 5170+ 0.7 0
2750 MHz 21.3dB 01 0-870

3.2 Antenna Design and Handling

The calibration dipole has a symmetric geometry with a built-in two stub matching network, which leads to the
enhanced bandwidth,

The dipole is built of standard semirigid coaxial cable. The internal matching line is open ended. The antenna is
therefore open for DC signals.

Do not apply force to dipole arms, as they are liable to bend. The soldered connections near the feedpoint may be
damaged. After excessive mechanical stress or overheating, check the impedance characteristics to ensure that the
internal matching network is not affected.

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint can be measured.
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Impedance Measurement Plot

Elle Miew Channel Sweep Calibration Irace Scale Marker System Window Help

7.00 1 2350000 GHz | 19 241 dE
4.0 : R T SRR
3 2AB0000 GHz | 454748
=200 e .| :'-"‘-"':';!.'i':'-"-'ﬁ‘ﬂ- _'_.ﬂ-_.::-_:t..hj[t
5 00 - 5 AT Pt 124048
L1200 b
1% i
. -
b3, 00 1 - :-
g 00 <
L33 00
AL
22 00 4
43,00 Ch1Awas= [20

Chi: Staet 2.00000 GHz —

Chilavg= 20
Chi: Start 2910000 GHz = —

Status CH1: 571 C*1-Port
e

2 450000 GiHz
B.TZES pF
2 550000 GHe
46 547 pH
2 B00000 GHz

11433 pH

3 2. B50000 GHz

4 T8 pH

5 2 TI0000 G Hz

b BRI pF

Stop

Stop 3. 10000 GHz

STEa1 D

I3 mh
500720

465620

3. 10000 GHz

LCL

Certificate No: CD2600V3-1018_Aug21

Page 4 of 5



DASYS5 E-field Result

Test Laboratory: SPEAG Lab2

DUT: HAC Dipole 2600 MHz; Type: CD2600V3; Serial: CD2600V3 - SN: 1018

Communication System: UID 0 - CW ; Frequency: 2600 MHz

Medium parameters used: 6 =0 S/m, & = 1;

Phantom section: RF Section

p=0kg/m*

Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:

Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn781; Calibrated: 23.12.2020
Phantom: HAC Test Arch with AMCC; Type: SD HAC PO1 BA; Serial; 1070
DASYS52 52.10.4{1535); SEMCAD X 14.6.14(7501)

Probe: EF3DV3 - SN4013; ConvF(1, 1, 1) @ 2600 MHz; Calibrated: 28.12.2020

Date: 24.08.2021

Dipole E-Field measurement @ 2600MHz/E-Sean - 2600MHz d=15mm/Hearing Aid Compatibility Test (41x181x1):
Interpolated grid: dx=0.3000 mm, dy=0,5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 68.33 V/m: Power Drift = -0.01 dB

Applied MIF = 0.00 dB
RF audio interference level = 38,76 dBV/m
Emission category: M2

-1.41
-2.81
-4.22
-5.62

-7.03

MIF scaled E-field

Grid 1 M2
38.51 dBV/m

Grid 2 M2
38.65 dBV/m

Grid 3 M2
38.44 dBV/m

Grid 4 M2
37.95 dBV/m

Grid 5 M2
37.99 dBV/m

Grid 6 M2
37.82 dBV/m

Grid 7 M2

38.65 dBV/m

Grid 8 M2

38.76 dBV/m

Grid 9 M2

38.51 dBV/m

0 dB = 86.65 V/m = 38.76 dBV/m
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SPOARTON LAB.

CD2600V3, serial no. 1018 Extended Dipole Calibrations
Referring to KDB 865664, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in
impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration

interval can be extended.

<Justification of the extended calibration>

CD2600V3 — serial no. 1018

2600MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm){Imaginary Impedance (ohm)|Delta (ohm)

08.24.2021

-34.547 49.891 1.8686
(Cal. Report)
08.23.2022

-31.562 -8.64 51.592 1.701 2.8302 0.9616
(extended)
08.22.2023

-32.051 -7.22 49.645 -0.246 3.4929 1.6243
(extended)

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978



SPOARTON LAB.

<Dipole Verification Data> - CD2600 V3, serial no. 1018 (Data of Measurement : 08.22.2023)
2600 MHz - Head

P 511 Log Mag 10.00de/ rRef 0.000ds [F1]

GHz
GHz
GHz
GHz
0 GHz

1 Start 2.1 GHz 1FBW 70 kHz Stop 3.1 GHz

PIE# 511 smith (R+jx) Scale 1.000u [F1 pel]

) GHZ

Stop 3.1 GHz

1 Start2.1 GHz IFBWW 70 kHz

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978



SFPFORTON LAB.

<Dipole Verification Data> - CD2600 V3, serial no. 1018 (Data of Measurement : 8.23.2022)
2600 MHz - Head

P S11 Log Mag 10.00dB/ Ref 0.000dB [F1]

-43500000 GHz
- 3500000 GHz
- 6000000 GHz
. 6500000 GHz
- 7500000 GHz

[LET ST

¥

[1 Start 2.1 GHz IFBW 70 kHz Stop 3.1 GHz [

P 511 smith (R+jX) Scale 1.000U [F1 Del]

.4500000 GHz -160 0 -8.0994 0205 pF
. 5500000 GHz . 067 . 20.12 pH
. 6000000 GHz .592 . 173.25 pH
. 6500000 GHz .915 4 19.737 pF
. 7500000 GHz 7.805 5.7627 pF

[1 start 2.1 GHz IFBW 70 kHz stop 3.1 GHz [

SPORTON INTERNATIONAL(USA) INC.
TEL : +1 408-904-3300
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Client

Certficate No. CD3500V3-1022_Jun23

Object

Calibration procadure(s)

Calibranen date:

This calibration cerlificate documents the traceability to national standards, which realize the physical units of measurements (S1),
The measurements and the uncertainties with confidénce probability are given on the following pages and are parn of the certificate,

All cafibrations have been conducted In the closed laboratory faciity: environment temperature (22 & 3)'C and humidity < 70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards 10 # Cal Date (Certificate No.) Schieduled Calibration

Power mater NRP2 SN 104778 30-Mar-23 (No. 217-03804/03805) Mar-24

FPower sensor NRP-Z51 SN 103244 30-Mar-23 (No. 217-03804) Mar-24

Power sensor NRP-Z91 SN; 103245 30-Mar-23 (Mo, 217-03805) Mar-24

Referance 20 dB Attenuator SM; BHA394 (20k) 30-Mar-23 (No. 217-03809) Mar-24

Type-M mismatch combination SN: 310882 / 06327 30-Mar-23 (No, 217-03810) hiar-24

Probe EF3DVG SM: 4013 30-Dec-22 (Mo, EF3-4013_Dec22) Dec-23

DAE4 SM: 781 03-Jan-23 (No. DAE4-TET_JanZ3} Jan-24

Secondary Standards ID# Check Date (in house) Scheduled Check

Power mater Aglient 44198 SN, GB42420797 08-0ct-08 (in house check Ocl-20) In house check; Oct-23

Powar sensor HP E44124 SN US38485102 05-Jan-10 (in house check Oct-20) I house check: Oct-23

Power sensor HP 84824 SN US37295597 09-0ct-09 (in house check Oct-20) In house check: Oct-23

RF genarator R&S SMT-06 SN: B3T633005 10-Jan=18 (in house check Oct-20) In house check: Cct-23
Mame Function Signature

Calibrated by: Aidania Georgladou aboratory Technician

Approved by “Bven Klhn'. Technical Manager

This calibration certificate shall not be reproduced excep! In full without written approval of the Iaboratary

Izsued: June 22, 2023

Certificate No: CD3500V3-1022_Jun23
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References

(1]

ANSI-C53.18-2019 (ANSI-C63.19-2011)
American National Standard, Methods of Measurement of Compatibility between Wireless Communications
Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

L]

Coordinate System: y-axis is in the direction of the dipole arms. z-axis is from the basis of the antenna
(mounted on the table) towards its feed point between the two dipole arms. x-axis is normal to the other axes.
In coincidence with the standards [1], the measurement planes (probe sensor center) are selecled to be at a
distance of 15 mm above the top metal edge of the dipole arms.

Measurement Conditions: Further details are available from the hardcopies at the end of the cerfificate. All
figures stated in the certificate are valid at the frequency indicated. The forward power to the dipole connector
is set with 3 calibrated power meter cannected and monitored with an auxiliary power meter connected to a
directional coupler. While the dipole under test is connected, the forward power is adjusted to the same level.

Antenna Positioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
positioner with the arms horizontal and the feeding cable coming from the fleor. The measurements are
performed in a shielded room with absorbers around the setup to reduce the reflections.

It is verified before the mounting of the dipole under the Test Arch phantom, thal its arms are perfectly in a
line. It is installed on the HAC dipole positioner with its arms parallel below the dielectric reference wire and
able lo move elastically in vertical direction without changing its relative position to the top center of the Test
Arch phantom. The vertical distance to the probe is adjusted after dipole mounting with a DASYS Surface
Check job. Before the measurement, the distance between phantom surface and probe lip is verified. The
proper measurement distance is selected by choosing the matching section of the HAC Test Arch phantom
with the proper device reference point (upper surface of the dipole) and the matching grid reference point (tip
of the probe) considering the probe sensor offset. The vertical distance to the probe is essential for the
accuracy.

Feed Point Impedance and Return Loss: These parameters are measured using a Vector Network Analyzer.
The impedance is specified at the SMA connector of the dipole. The influence of reflections was eliminating by
applying the averaging function while moving the dipole in the air, at least 70cm away from any obstacles.

E-figld distribution: E field is measured in the x-y-plane with an isotropic E-field probe with 100 mW forward
power to the antenna feed point. In accordance with [1], the scan area is 20mm wide, its length exceeds the
dipole arm length (180 or 90mm). The sensor center is 15 mm (in 2) above the metal top of the dipole arms.
Two 3D maxima are available near the end of the dipole arms. Assuming the dipole arms are perfectly in one
line, the average of these two maxima (in subgrid 2 and subgrid 8) is determined to compensate for any non-
parallelity to the measurement plane as well as the sensor displacement. The E-field value stated as
calibration value represents the maximum of the interpolated 3D-E-field. in the plane above the dipole surface.

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 system configuralion, as far as not given on page 1.

DASY Version DASYS V52.10.4
Phantom HAC Test Arch

Distance Dipole Top - Probe Center 15 mm

Scan resolution dx, dy =& mm

3500 MHz £ 1 MHz

Frequency 3900 MHz + 1 MHz

Input power drift <0.05dB

Maximum Field values at 3500 MHz

E-field 15 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW input power 82.9V/m=38.37 dBVIm
Maximum measured above low end 100 mW input power 82 .4 \W/m = 38.31 dBV/m
Averaged maximum above arm 100 mW input power 826 VIim+12.38 % (k=2)

Maximum Field values at 3900 MHz

E-field 15 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW input power 80.9 Vim = 38.16 dBV/m
Maximum measured above low end 100 mW input power 80.8 Vim = 38.14 dBV/m
Averaged maximum above arm 100 mW input power 80.BVim £ 128 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Nominal Frequencies

Frequency Return Loss Impedance

3300 MHz 17.4 dB B5.00 +3.5(02
3400 MHz 228d8 5740-25iQ
3500 MHz 23.0dB 56.90-32iQ
3600 MHz 22.7 dB 51.448-7.36
3950 MHz 16.5 dB 57601+ 144 02

Additional Frequencies

Frequency Return Loss Impedance
3900 MHz 18.4 dB 52360 +1.2j0

3.2 Antenna Design and Handling

The calibration dipole has a symmetric geometry with a built-in two stub matching network, which leads to the
enhanced bandwidth.

The dipole is built of standard semirigid coaxial cable. The internal matching line is open ended. The antenna is
therefore open for DC signals.

Do not apply force to dipole arms, as they are liable to bend. The soldered connections near the feedpoint may be
damaged. After excessive mechanical stress or overheating, check the impedance characteristics to ensure that the
internal matching network is not affected.

After long term use with 40W radiated power, anly a slight warming of the dipele near the feedpoint can be measured.
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DASYS5 E-field Result

Date: 08.06,2023

Test Laboratory: SPEAG Lab2
DUT: HAC Dipole 3500 MHz; Type: CD3500V3; Serial: CD3I500V3 - SN: 1022

Communication System: ULD 0 - CW ; Frequency: 35300 MHz, Frequency: 3900 MHz
Medium parameters used: 6= 0 S/m. &= 1; p = 0 ke/m’

Phantom section: RE Section

Measurement Standard: DASY 3 (IEEETEC/ANSI Ca3.19-2011)

DASYS2 Configuration:

Probe; EF3DV3 - SN4013; ConvF(1, 1, 1} @ 3500 MHz, ConvF{1, 1, 1) @ 3500 MHz; Calibrated: 30.12.2022
Sensor-Surface: (Fix Surface)

Electronics: DAES Sn781; Calibrated: 03.01.2023

Phantam: HAC Test Arch with AMCC; Type: SD HAC PO1 BA; Serial: 1070

DASYS2 52.10.4(1535); SEMCAD X 14.6.14{7501)

& & &5 & &

Dipole E-Field measurement @ 3500MHz/E-Scan - 3500MHz d=15mm/Hearing Aid Compatibility Test (41x121x1):
Inierpolated grid: dx=0.5000 mm. dy=0.5000 mm

Device Reference Point: 0, 0. -6.3 mm

Reference Value = 35.04 Vimi: Power Drift= (L02 dB

Applied MIF = 0.00 dB

RF audio interference level =38.37 dBV/im

Emission category: M2

MIF scaled E-field

GridiM2 |Grid2m2 |Grid3m2
38.34 dBV/m |38.37 dBV/m |38.06 dBV/m
GriddM2 |Grid5M2  |Grid 6 M2
38 dBV/m  |38.03 dBV/m |37.79 dBV/m
Grid 7M2  |GridBMm2  |Grid 9 M2
38.28 dBV/m |38.31 dBV/m [38.03 dBV/m
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Dipole E-Field measurement @ 3500MHz/E-Scan 3900MHz, d=15mm/Hearing Aid Compatibility Test (41x121x1):
Interpolated grid: dx=0.5000 nmm, dy=0.5000 mm

Device Reference Point: O, 0, -6.3 mm

Reference Value=33.23 Vim: Power Drifi = -0.00 dB

Applied MIF = 0.00 dB

RF audio interference level = 38.14 dBV/m

Emission category: M2

MIF scaled E-field

Grd1M2 |GridZM2  |Grid 3 M2
38.11 dBV/m|38.16 dBV/m [37.94 dBV/m

Gridamz |GndsM2Z  |Grid 6 M2
37.91 dBV/m |37.95 dBV/m [37.81 dBV/m
Grid7M2  |Grid8@ M2 |Grid 9 M2
38.09 dBV/m |38.14 dBV/m |37.91 dBV/m

dB

-0.93
-1.86
-2.80
i
-4.66

0 dB=82.88 V/m=3837dBY/m
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Client Sporton
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CALIBRATION CERTIFICATE

Certificate No: DAE3-577_Sep23

Object DAE3 - SD 000 D03 AA - SN: 577

Calibration procedure(s) QA CAL-06.v30
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: September 14, 2023

This calibration cerificate documents the traceability to national standards, which realize the physical urils of measurements (51},
Thi measuremante and the uncenaintias with confidence probability ate given on the foligwing pages and are par of the certificate.

All catibrations have been conducted in the closed laboratory facility: enviranmen! tempearature (22 + VG and humidity < T0%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards l Io# Cal Date (Certificate No.) Scheduied Calibration

Kelthley Mullimeter Type 2001 | SN: 0810278 28-Aug-23 (No:37421) Aug-24

Secondary Standards liow Check Date (in housa) Scheduled Check

Auto DAE Calibration Unit SE UWS D53 AA 1001 27-Jan-23 (in house chack) In house check: Jan-24

Calibrator Box V2.1 SE UMS 006 AA 1002 27-Jan-23 (in house check) In house check: Jan-24
Name Funiction Signature

Calibrated by: Dominique Steffen Laboratory Technician /M

Approved by Svan Kihn: Technical Manager
1[ H @ LWM

Iszued: Seplembar 14, 2023

This calibration cartificate shall not be reproduced excapl 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
« 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.

s 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.

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

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

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

« Input Offset Measurement: Output voltage and statistical resuits over a large number of
zero voltage measurements.

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

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

o 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 Voitage Measurement
AD - Converter Resolution nominal

High Range: iLSB = .14V, 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 Fd
High Range 403.592 + 0.02% (k=2) | 403.582 £ 0.02% (k=2) 403.888 + 0.02% (k=2)
Low Range 3.92898 + 1.50% (k=2) | 3.94282 £ 1.50% (k=2} | 3.96224 1.50% (k=2)
Connector Angle
Connector Angle to be used in DASY system 191.0°+1°
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (uV) Difference {pV) Error (%)
Channel X + Input 199995.15 -0.58 0.00
Channel X + Input 20006.14 4.30 0.02
Channel X - Input -20000.18 2.36 -0.01
Channel ¥ + Input 199992 B0 -1.97 -0.00
Channel Y + Input 20003.03 1.30 0.01
Channel Y - Input -20002.04 0.70 -0.00
Channel Z + Input 198995.34 0.15 0.00
Channel Z + Input 20002.88 1.18 0.01
Channel 2 - Input -20002.20 0.58 -0.00
Low Range Reading (V) Difference (uV) Errar (%)
Charnnel X + Input 2001.62 1.10 0.05
Channel X + [nput 201.15 041 0.20
Channel X - Input -188.07 0.93 -0.47
Channel ¥ + Input 2000.85 0.45 0.02
Channel Y + Input 200.37 -0.20 -0.10
Channel ¥ - Input -188.57 .38 0.19
Channel Z + Input 2000.80 0.56 0.03
Channel Z + Input 199.55 -0.92 -0.46
Channel Z - Input -200.32 -1.13 0.57
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 (pV) Average Reading {uV)
Channel X 200 -2.04 -4.27
- 200 593 4.01
Channel ¥ 200 -13.55 -13.70
- 200 12.93 13,02
Channel 2 200 2.84 285
- 200 -5.54 -5.51

3. Channel separation
DASY measurement parameters: Auto Zera Time: 3 sec, Measuring time: 3 sec

Input Voltage (mV) | Channel X (uV) | Channel Y (V) Channel Z (uV)
Channel X 200 -0.89 -3.80
Channel Y 200 B.26 0:38
Channel £ 200 5.56 537 -
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuning ime: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16125 15407
Channel Y 16098 16228
Channel Z 16092 13010

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

Input 10MQ
Average (V) min. Offset (uV) | max. Offset (uV) St ?:;;atmn
Channel X Q.74 -0.20 1.45 0.37
Channel ¥ -0.73 -3.04 1.37 0.589
Channel Z 1.47 0.68 2.92 0.44
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 ¥ 200 200
Channel 2 200 200
8. Low Battery Alarm Voltage (Typical values tor information)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.8
Supply (- Vee) 7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.01 +8 +14
Supply (- Vee) —0.01 -8 -9
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Client Sporton Certificate No. EF-4047_Dec23
Taoyuan City
CALIBRATION CERTIFICATE
Obijsct EF3DV3 - SN:4047
Calibration procadure(s) QA GAL—QE.VQ, QA CAL-25.v8
Calibration procedure for E-field probes optimized for close near field
evaluations in air
Calibration date December 04, 2023
This calibration certificaie documents the traceability to national standards, which realize the physical units of measuremenis (S1),
The measurements and the uncertainties with confidence probabliity are givan on the following pages and are part of the certificate.
All calibrations hava been conducted in Ihe closed laboratory fasility: environment lemperaturs {22+ 3)°C and humidity < 70%,
Calibration Equipment used (M&TE critical tor calibration)

| Primary Standards [5] - Cal Date [Certificate No.) Scheduled Calibration |
| Power meter NRPZ2 SN: 104778 30-Mar-23 [No. 217-03804/03805) Mar-24 |
Power sensor NAP-Z91 SN: 103244 30-Mar-23 (No. 217-03804) Mar-24
Powar sansor NRP-Z91 SN: 103245 30-Mar-23 (No. 217-03805) Mar-24
Reference 20 dB Attenuater | SN: CC2552 [20x) 30-Mar-23 (Ne, 217-03808) Mar-24
DAE4S SN: 789 03-Jan-23 (No. DAE4-7B2_JanZ3) Jan-24 l
| Reference Probe ER3DVE | SN: 2328 02-Oct-23 (No. ER3-2328_Oct23) Oct-24 |
Secondary Standards [i5] Chack Date {in house) Schadulad Check
Powar meter E44198 SN: GB41293874 06-Apr-16 {in house check Jun-22) In house check: Jun-24 |
Power sensor E4412A SN: MY4142B087 D&-Apr-16 (in house check Jun-22) In house chack: Jun-24 |
Power sansor E44124 SN; 0007 1021!}__ 06-Apr-16 (in house check Jun-22) In house check: Jun-24
RF ganerator HP 8648C SN: Us3842001700 04-Aug-22 (in house check Jun-22) In house check: Jun-24 |
Network Analyzer EB358A | SN: US41080477 31-Mar-14 (In house check Oct-22) In house check: Oct-24 |
— — |
Nama Function Signature
Calibrated 