AM1D probe identification and configuration data

Itemn AM1DV3 Audio Magnetic 1D Field Probe
Type No SP AM1 001 BA

Serial No 3128

Overall length 296 mm

Tip diameter

6.0 mm (at the tip)

Sensor offset

3.0 mm (centre of sensor from tip)

Internal Amplifier

20dB

| Manufacturer / Origin

| Schmid & Partner Engineering AG, Zurich, Switzerland

Calibration data

Connector rotation angle

Sensor angle

Sensitivity at 1 kHz

(in DASY system) 156.7 ° +/- 3.6 ° (k=2)
(in DASY system) 1.32* +/- 0.5 ° (k=2)
(in DASY system) 0.00780 V/(A/m) +/- 2.2 % (k=2)

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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[CALIBRATION CERTIFICATE |

Object

Calibration procadure(s) QA CAL-06.v30

Calibratlon date: March 26, 2020

Calibration Eguipment u=ed (METE critical for calibration)

DAE4 - SD 000 D04 BM - SN: 690

Calibration procedure for the data acquisition electronics (DAE)

This calibration certificale documents the traceability to national standards, which realize the phyisical unils of messuremants (Si),
Thi measurements and the uncertalntiss with confidence probability are glven on the fpllowing pages and are pan of 1ha certificate.

All calibrations have been conducted In the dosed laboratory facility: enviranmant termpasaturs (22 = 31°C and hurmidity < 70%:

FPrimary Standards IDe Cal Date (Cerfificate No.) Schaduled Calibrztion
Keithley Mulimeter Typa 2001 SN 0810278 U3-Sep-18 (No:25949) Sep-20
Secondary Standards D2 Check Date (in housa) Scheduled Chack
Auto DAE Calibration Unit SE UWS 053 AA 1001 09-Jan-20 {in house chack) In house check: Jan-21
Calibrator Bax V2.1 SE UMS 008 AA 1002 09-Jan-20 (In house chack) In house check: Jan-21
Mame Funchion Slgnaturs
Calibrated by: Eric Hainfsid Laboratory Technisian _——
Approved by Swen Kihn Deputy Manager

| This calibration cartificate shall not be eproduced except in full withaut written approval of the fabaratory,

[ !

|ssued: March 28, 2020
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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.

» 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.

e Common mode sensitivity: Influence of a positive or negative commen made 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 intermal AD converter
corresponding to zero input voltage

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

» [nput Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

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

e Low Battery Alarm Vollage: 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
A/D - Convarter Resolution nominal
High Range: 1LSB= 6.1pV,
Low Range: 1LSB= 61nV ,

full range =
full range =

-100...+300 mV
1l 43m

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

Calibration Factors X Y Z

High Range 404.708 + 0.02% (k=2) | 404,320 + 0.02% (k=2) | 405.284 + 0.02% (k=2)

Low Range 3.98091 £ 1.50% (k=2) | 3.89691 + 1.50% (k=2) | 3.93809+ 1.50% (k=2)
Connector Angle

Connector Angle to be used In DASY system

340°£1"

Ceftificate Mo: DAE4-830_Mar20

Page 3ol 5




Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 200033 .48 0.84 0.00
Channel X + Input 20008.04 28 0.0
Channel X - Input -20004.44 163 <0.01
Channel Y + Input 200033.01 0.28 0.00
Channel Y + Input 20004.74 0.3 -0.00
Channel ¥ - Input -20008.65 -0.48 0.00
Channel Z + Input 200032 .64 -2.81 .00
Channel Z + Input 20006.13 1.18 0.01
Channel Z - Input -20004.28 1.17 0.1
Low Range Reading (pV) Difference (uV) Error (%)
Channel X + Input 2000.43 -0.43 -0.02
Channel X + Input 200.02 -0.98 -0.48
Channel X - Input -198.74 D18 -0.09
Channel ¥ + Input 2001.49 0.:52 0,03
Channel ¥ + Input 200.61 -0.27 -0.13
Channel ¥ = Input -200.64 -1.61 0.81
Channel 2 + Input 2001.03 0.27 0.01
Channel 2 + Input 200.69 -0.18 -0.09
Channel Z - Input -198.00 0.18 -0.09
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 1415 12.87
- 200 -12.83 -14.22
Channel Y 200 2.88 289
- 200 4,30 -4.61
Channel Z 200 0.04 0.39
- 200 098 -1.01
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (uV) Channel Z (uV)
Channel X 200 - -2.69 -2.68
Channel Y 200 7.95 0.72
Channel Z 200 6.90 5.66
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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 16115 16314
Channel ¥ 18038 18490
Channel 2 16004 15469

5. Input Offset Measurement

DASY measurement parameters: Auto Zero Time: 3 seo: Measunng time: 3 sen

Input 10MQ

Average (uV) min. Offset (uV) | max. Offset (uV) S, I.'{J::;atinn
Channel X 0.25 -1.26 1.64 0.55
Channel ¥ 0,70 -1.87 1.10 0.51
Channel Z 1.51 -0.80 284 0.58

6. Input Offset Current

Nominal Input elrcuitry offset current on all channels: <254

7. Input Resistance (Typical values for information)

Zeroing (kOhm)

Measuring (MOhm)

Channel X 200 200
Channel Y 200 200
Channel 2 200 200

8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vee) +7.8
Supply (- Vec) -7.8

9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting {(mA)
Supply (+ Vece) +0.01 +8 +14
Supply (- Vcc) =0.01 -8 -8
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