Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (uV) Difference (pV) Error (%)
Channel X + Input 200041.38 591 0.00
Channel X + Input 20008.086 1.85 0.01
Channel X - Input -20005.24 0.73 -0.00
Channel ¥ + Input 200041.69 6.21 0.00
Channel Y + Input 20007186 1.13 0.01
Channel Y - Input -20008.06 -1.97 0.01
Channel Z 4+ Input 200040.61 527 0.00
Channel £ + Input 20006.00 0.07 0.00
Channel Z - Input -20008.11 -1.98 0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2001.48 0.21 0.01
Channel X + Input 201.23 -0.05 -0.02
Channel X = Input -198.56 0.02 -0.01
Channel ¥ + Input 2001.15 -0.04 -0.00
Channel ¥ + Input 200.23 -0.95 -0.47
Channel Y = Input -199.52 -0.89 0.45
Channel Z + Input 2001.22 0.05 0.00
Channel Z + Input 200.74 -0.45 -0.22
Channel Z - Input -198.21 -0.42 0.21
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 -6.38 -8.34
- 200 9.96 7.92
Channel Y 200 4.99 4.36
- 200 -6.22 -6.37
Channel Z 200 1.22 0.97
- 200 -2.03 -2.20

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

input Voltage (mV)

Channel X (V)

Channel ¥ (uV)

Channel Z (uV)

Channel X 200 2.70 -0.37
Channel Y 200 8.94 4.86
Channel Z 200 12.67 6.46
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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 16238 16329
Channel ¥ 16084 16376
Channel 2 16228 15371

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

Input 10MO
Average (uV) min. Offset (uV) | max. Offset (uV) St l?:‘::;atmn
Channel X 0.28 -1.00 1.44 0.43
Channel ¥ -0.20 -1.37 0.87 0.40
Channel Z 1.55 -0.63 3.30 0.67
6. Input Offset Current
Nominal 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 £ 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vce) +7.9
Supply (- Vcc) -7.B

9. Power Consumption (Typical values for information)

Typical values

Switched off (mA) | Stand by (mA)

Supply {(+ Vee)

+0.01 +6

+14

Supply (- Vcc)

=0.01 -8

-8
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QA CAL-06.v30
Calibration procedure for the data acquisition electronics (DAE)

Calibration date:

February 28, 2022

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncerainties 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 1D # Cal Date {Certificate Mo.) Scheduled Calibration
Keithley Mullimeter Type 2001 SN: 0810278 31-Aug-21 (No:31368) Aug-22
Secondary Standards D # Check Date (in house) Scheduled Check
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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

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.

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

e 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.

 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

* Input Offset Measurement: Qutput voltage and statistical results over a large number of
zero voltage measurements.

* Input Offset Current: Typical value for information: Maximumn 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.

* 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
A/D - Converter Resclution nominal
High Range: 1LSE = B1pV | full range = -100...+300 mV
Low Range: 1LSB = 61nv , ful range= -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 2 sec

Calibration Factors X Y z
High Range 403.609 + 0.02% (k=2) | 403.869 + 0.02% (k=2) | 403.724 £ 0.02% (k=2)
Low Range 3.98239 + 1.50% (k=2) | 3.99270 + 1.50% (k=2) | 3.98082 + 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system 3025°%£1°
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Appendix (Additional assessments outside the scope of SCS01 08)

1. DC Voltage Linearity

High Range Reading {uV) Difference (uV) Error (%)
Channel X + Input 199991.94 -0.85 -0.00
Channel X + Input 20002.02 0.33 0.00
Channel X = Input -19999.93 1.85 -0.01
Channel ¥ + Input 199981.94 -1.42 -0.00
Channel ¥ + Input 19999.20 -2.42 -0.01
Channel Y - Input -20003.17 -1.43 0.01
Channel 2 + Input 199992 94 -0.07 -0.00
Channel Z + Input 20000.41 -1.33 -0.01
Channel Z - Input -20003.13 -1.34 0.01
Low Range Reading (uV) Difference (uV) Error (3&)
Channel X + Input 2000.85 0.03 0.00
Channel X + Input 201.83 0.40 0.20
Channel X - Input -188.31 0.49 -0.24
Channel ¥ + Input 2000.76 0.07 0.00
Channel ¥ + Input 200,43 -0.72 -0.36
Channel ¥ - Input -199.62 -0.84 0.42
Channel Z + Input 2001.04 0.34 0.02
Channel 2 + Input 200.59 0,59 -0.30
Channel 2 - Input -199.42 -0.71 0.36
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 (uV) Average Reading (uV)
Channel X 200 -4.83 -6.84
- 200 7.1 6.29
Channel ¥ 200 -5.83 -6.38
- 200 4.32 4.09
Channel 2 200 7.7 -6.64
- 200 4.59 5.19

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 4.26 -1.91
Channel ¥ 200 9.47 - 6.23
Channel 2 200 8.62 6.85 -
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Page 4 of 5




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 15811 14612
Channel ¥ 16125 17249
Channel Z 15880 15199

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

Input 10MQ
Average (uV) | min. Offset (uV) | max. Offset (uv) | %" ?:;;a“"“
Channel X 0.99 -0.08 1.83 0.31
Channel ¥ -0.33 -1.18 0.48 0.33
Channel 2 -0.26 -1.30 1.26 0.42
6. Input Offset Current
Nominal 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 Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vee) +7.9
Supply (- Vee) -7.6

9. Power Consumption (Typical values for information)

Typical values

Switched off (mA)

Stand by {(mA)

Transmitting (mA)

Supply (+ Vee)

+0.01

+6

+14

Supply (- Vec)

-0.01

-8

-9
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Schweizerischer Kalibrierdienst
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Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: DAE4-1424 Jan22

CALIBRATION CERTIFICATE

Calibration procadure(s) QA CAL-06.v30

Calibration date: January 20, 2022

Calibration Equipment used (MATE critical for calibration)

Object DAE4 - SD 000 D04 BM - SN: 1424

Calibration procedure for the data acquisition electronics (DAE)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI1).
The measurements and the uncertainties with confidence probability ara given on the following pages and are part of the certificate,

All calibrations have been conducted in the closed laboratory facility: envirenment temperature (22 £ 3)°C and hurmidity < 70%.

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

Keithley Multimeter Type 2001 SN: 0810278 31-Aug-21 (No:31368) Aug-22

Secondary Standards D # Check Date (in housa) Scheduled Check

Auto DAE Calibration Unit SE UWS 053 AA 1001 O7-Jan-21 (in house check) In house check: Jan-22

Calibrator Box V2.1 SE UMS 006 AA 1002  07-Jan-21 {in house check) In house check: Jan-22
Mame Function Signature

Calibrated by: Dominique Steffen Laboratory Technician %\
e :

Approved by Swvan Kihn Deputy Manager w o G@b
V. N AL

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

lzsued: January 20, 2022
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Zeughausstrasse 43, 8004 Zurich, Switzerland L S

Swiss Calibration Service

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

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.

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

e 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.

* 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

» Input Offset Measurement. Output voltage and statistical results 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.

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

* 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
A/D - Converter Resolution nominal

High Range: 1LSE = 6.1u\V , full range = -100...+300 mV
Low Range: 1LSB = g1inV , full range = -1......+3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Zz
High Range 403.168 + 0.02% (k=2) | 403.643 + 0.02% (k=2) | 403.221 + 0.02% (k=2)
Low Range 3.97025 £ 1.50% (k=2) | 3.99824 + 1.50% (k=2) | 3.98352 + 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system 3585°+1°
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (pV) Difference (uV) Error (%)
Channel X + Input 200037.60 3.65 0.00
Channel X + Input 20007.80 2.05 0.01
Channel X - Input -20005.81 0.25 -0.00
Channel ¥ + Input 200034.06 -2.60 -0.00
Channel ¥ + Input 20005.26 -0.39 -0.00
Channel ¥ - Input -20007.13 -1.01 0.01
Channel 2 + Input 200036.97 3.12 0.00
Channel Z + Input 20005.68 0.18 0.00
Channel Z - Input -20007 .63 -1.33 0.01
Low Range Reading (uV) Difference {uV) Error (%)
Channel X + Input 2001.27 0.16 0.01
Channel X + Input 200.96 -0.25 -0.12
Channel X = Input -198.88 -0.05 0.03
Channel ¥ + Input 2001.05 -0.03 -0.00
Channel ¥ + Input 200.06 -1.03 -0.51
Channel Y - Input -199.69 -0.79 0.40
Channel Z + Input 2001.08 0.06 0.00
Channel Z + Input 200.12 -0.91 -0.45
Channel Z = Input -199.65 -0.84 0.43
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 (uV) Average Reading {pV)
Channel X 200 -1.50 -2.47
- 200 2.42 1.00
Channel ¥ 200 -14.07 -14.08
- 200 12.11 11.64
Channel Z 200 -8.24 -8.43
- 200 6.66 6.86

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

Input Voltage (mV)

Channel X {uV)

Channel Y (uV)

Channel Z {uV)

Channel X 200 - 2.91 -2.93
Channel Y 200 B8.44 4.28
Channel Z 200 9.48 6.31

Certificate No: DAE4-1424 Jang?
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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 15957 15836
Channel ¥ 15889 17082
Channel Z 15875 13890

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

Input 10ME2
Average (uV) min. Offset (uV) | max. Offset (uV) . ?::;atmn
Channel X 0.82 -0.32 1.74 0.40
Channel Y -0.52 -2.00 1.34 0.44
Channel Z -0.56 -1.57 0. 0.39
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 Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply {(+ Vec) +7.9
Supply (- Vec) -7.6

9. Power Consumption (Typical values for information)

Typical values

Switched off (mA) | Stand by (mA)

Supply (+ Vec)

+0.01 +6

+14

Supply (- Vec)

=0.01 -8

-9
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|ICALIBRATION CERTIFICATE I

DAE4 - SD 000 D04 BO - SN: 1696

Ohbject

Calibration procedure(s)

Calibration date:

QA CAL-06.v30

Calibration procedure for the data acquisition electronics (DAE)

MNovember 03, 2021

Calibration Equipment used (MA&TE critical for calibration)

Thizs calibration cerificate documants the traceability to national standards, which realize the physical units of measurements (51,
The measurements and the uncerainties 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%.

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

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration
Keithley Multimeter Type 2001 SM: 0810278 31-Aug-21 (No:31368) Aug-22
Secondary Standards ID# Check Date (in house) Scheduled Check
Auta DAE Calibration Unit SE UWS 053 AA 1001 07-Jan-21 (in house check) In house check: Jan-22
Calibrator Box V2.1 SE UMS 006 AA 1002 07-Jan-21 (in house check) In house check: Jan-22

Mame Function Signature
Calibrated by: Adrian Gahring Laboratory Technician
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Approved by Sven Kihn Deputy Manager
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Issued: November 3, 2021
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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.

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

» 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 results 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.

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

* 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.

Certificate No: DAE4-1896_Nov21 Page 2of 5



DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSE = B.1uV, full range =  -100...+300 mV
Low Range: 1LSE = 61nV | full range= -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec, Measuring time: 3 sec
Calibration Factors X Y z
High Range 404.285 £ 0.02% (k=2) | 404.614 + 0.02% (k=2) | 404.720 + 0.02% (k=2)
Low Range 3.99034 £ 1.50% (k=2) | 3.98517 + 1.50% (k=2) | 4.00176 £ 1.50% (k=2)
Connector Angle
Connector Angle to be used in DASY system 25:0°%1"°
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 199996.99 1.05 0.00
Channel X + Input 20001.56 -0.70 -0.00
Channel X = Input -20000.14 1.57 -0.01
Channel ¥ + Input 199995.88 -0.31 -0.00
Channel Y + Input 19999.28 -3.02 -0.02
Channel ¥ - Input -20003.67 -1.91 0.01
Channel Z + Input 199996.31 0.41 0.00
Channel Z + Input 19999.66 -2.56 -0.01
Channel Z - Input -20001.96 -0.01 0.00
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2001.28 0.07 0.00
Channel X + Input 201.78 0.39 0.20
Channel X - Input -187.84 0.53 -0.27
Channel ¥ + Input 2001.08 -0.14 -0.01
Channel ¥ + Input 200.54 -0.80 -0.40
Channel ¥ = Input -199.46 -1.05 0.53
Channel Z + Input 2001.24 0.15 0.01
Channel Z + Input 200.85 -0.40 -0.20
Channel Z - Input -198.95 -0.50 0.25
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 (uV) Average Reading (uV)
Channel X 200 9.85 7.74
- 200 -6.69 -8.05
Channel ¥ 200 11.27 10.69
- 200 -13.18 -13.86
Channel 2 200 -26.80 -26.62
- 200 26.07 26.45
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Input Voltage (mV) | Channel X (pV) | Channel ¥ (uv) Channel Z (uV)
Channel X 200 2,80 -3.54
Channel ¥ 200 812 5.58
Channel Z 200 8.61 4.75
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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 16335 15819
Channel ¥ 15854 16004
Channel Z 16232 15094

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

Input 10MG2
Average (uV) min. Offset (uV) | max. Offset (uV) S, ?::;atiun
Channel X 0.57 -1.23 2.20 0.52
Channel ¥ -0.54 -1.43 1.11 0.40
Channel Z 0.02 -0.90 1.43 0.35
6. Input Offset Current
Nominal 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 for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.9
Supply (- Vee) -7.6

Power Consumption (Typical values for information)

Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vee) +0.01 +B +14
Supply (- Vce) -0.01 -8 -9
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
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Multilateral Agreement for the recognition of calibration certificates

Client  Sporton Certificate No: DAE4-1707_Jan22
|CALIBRATION CERTIFICATE I
Object DAE4 - SD 000 D04 BO - SN: 1707
Calibration procedura(s) QA CAL-06.v30

Calibration procedure for the data acquisition electronics (DAE)

Calibration date: January 12, 2022

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncerainties with confidence prabability are given on the following pages and are part of the cerificate.,

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

Calibration Equipment used (MATE critical for calibration)

Primary Standards 1D # Cal Date [Cerificate No.) Scheduled Calibration

Keithley Multimeter Type 2001 SN: 0B10278 31-Aug-21 (No:31368) Aug-22

Secondary Standards 1D # Check Date (in house) Scheduled Check

Auto DAE Calibration Unit SE UWS 053 AA 1001 07-Jan-21 (in house check) In house check: Jan-22

Calibrator Box V2.1 SE UMS 006 AA 1002 07-Jan-21 (in house check) In house check; Jan-22
Mamg Function Signature

Calibrated by: Dominiqua Steffen Labaratory Technician fg%

Approved by: Sven Kilhn Deputy Manager

i }J.glmﬂ

Issued: January 12, 2022

This calibration certificate shall not be reproduced axcept in full without written approval of the laboratory.
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

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.

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

*  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

* Input Offset Measurement. Output voltage and statistical results 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.

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

* 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.

Certificate No: DAE4-1707_Jan22 Page 2 of 5



DC Volitage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB =
Low Range: 1LSB =

B.1uV,
61nV

full range =
full range =

-100...+300 mV

-1

+3mV

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

3.97240 + 1.50% (k=2)

Calibration Factors X Y z
High Range 404.110 £ 0.02% (k=2) | 404.020 £ 0.02% (k=2) | 403.850 + 0.02% (k=2)
Low Range 3.99263 + 1.50% (k=2)

3.97381 + 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system

260°+1°

Certificate No: DAE4-1707 Jan22
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 200032.42 -1.60 -0.00
Channel X + Input 20005.56 -0.24 -0.00
Channel X = Input -20004 .56 1.47 -0.01
Channel ¥ + Input 200032.69 -1.21 -0.00
Channel ¥ + Input 20002.30 -3.30 -0.02
Channel ¥ - Input -20007.66 -1.35 0.01
Channel Z + Input 200032.71 -1.06 -0.00
Channel Z + Input 20003.98 -1.63 -0.01
Channel 2 - Input -20006.77 -0.56 0.00
Low Range Reading (uV) Difference {uV) Error (%)
Channel X + Input 2001.44 0.17 0.01
Channel X + Input 200.98 -0.27 -0.14
Channel X = Input -199.13 -0.46 0.23
Channel Y + Input 2000.92 -0.34 -0.02
Channel ¥ + Input 200.16 -0.96 -0.48
Channel ¥ - Input -189.89 -1.05 0.53
Channel Z + Input 2002.01 1.00 0.05
Channel Z + Input 200.12 -0.95 -0.47
Channel 2 - Input -201.09 211 1.06
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 2 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 4.95 3.64
- 200 -3.62 -5.81
Channel ¥ 200 -0.74 -1.02
- 200 -2.00 -1.70
Channel Z 200 -4.92 -5.25
- 200 3.26 3.59

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

Input Voltage (mV) | Channel X (uV) | Channel Y (nVv) Channel Z {uV)
Channel X 200 243 -2.76
Channel ¥ 200 6.69 487
Channel 2 200 7.54 4.48

Certificate No: DAE4-1707_Jan22
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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 16156 13715
Channel ¥ 16262 17428
Channel Z 160865 15110

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

Input 10M£

Average (uV) min. Offset (uV) | max. Offset (uV) st Duf:;ation
Channel X -1.49 -2.48 -0.47 0.40
Channel Y -1.37 -2.23 -0.56 0.30
Channel Z -0.75 -4.53 0.36 0.59

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 (- Vee) -7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vec) -0.01 -8 -8

Certificate No: DAE4-1707_Jan22

Page 5of 5




N |, Collaborstion with .

&77Ls p e a g \\U\gf Y CAICT

NN o e CALIBRATION
Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China Y, CNAS L0570

Tel: +86-10-62304633-2512 Fax: +86-10-62304633-2504 'l“m“
E-mail: cttl@chinattl.com an h‘wwwchmaul - ‘ e
Client : LAuden L e FCerturcate No: 22260143 |

CALIBRATION CERTIFICATE

s 1

Object | DAE3 " SN: 393

Calibration Procedure(s) ‘”FF-'ZV{ 1200201
 Calibration Procedure for the Data Acquisition Electronics |
| (DAEX) S R i

Calibration date: [May17,2022 77 T ey

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 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 15-Jun-21 (CTTL, No.J21X04465) Jun-22
Name . Functlon
Calibrated by: Yu Zongylng SAR Test Englneer
) e . \
Reviewed by: '; Lin Hao SAR Test Engineer ;
Approved by: | Qi Dianyuan SAR Project Leader

Issued: May 23, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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In Collaboration with

S~ CALIBRATION LABORATORY

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2512 Fax: +86-10-62304633-2504

E-mail: ctti@chinattl.com

Glossary:
DAE
Connector angle

Http://www.chinattl.cn

data acquisition electronics
information used in DASY system to align probe sensor X
to the robot coordinate system.

CAICT

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 me_asuring the
angle mechanically by a tool inserted. Uncertainty is not required.

« The report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: Z22-60143
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In Collsboration with

&7T7TL speag CAICT

Add: No.52 HuaYuanBei Road, Haidian District, Beijing. 100191, China
Tel: +86-10-62304633-2512 Fax: 4+86-10-62304633-2504
E-mail: cttl@chinattl.com Hutp://'www.chinattl.cn

DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LsSB = 6.1V, full range = -100...+300 mV
Low Range: ILsSB = 61nV, full range = -1......43mV
DASYmswmtum:MoZemﬁm:am:Memuﬁngﬁmzauc

Calibration Factors X Y Z
High Range 403.861 £ 0.15% (k=2) | 404.083 £ 0.15% (k=2) | 403.956 + 0.15% (k=2)
Low Range 3.96731+0.7% (k=2) | 3.95810+0.7% (k=2) | 3.95190 £ 0.7% (k=2)
Connector Angle
Connector Angle to be used in DASY system 1055°+1°
Certificate No: Z22-60143 ’ Page 3 of 3
OEZ30)
i

[=

pR =



Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muiltilateral Agreement for the recognition of calibration certificates

client ~ Sporton

Accreditation No.: SCS 0108

Certificate No: DAE3-577_Sep22

CALIBRATION CERTIFICATE

Object DAES - SD 000 D03 AA - SN: 577

Calibration procedure(s) QA CAL-06.v30

Calibration procedure for the data acquisition electronics (DAE)

Calibration date: September 21, 2022

This calibration cerificale documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probabdlity are given on the following pages and are part of the cerificate.

Calibration Equipment used (M&TE critical for calibration)

All calibrations have been conducted in the closed laboratory facility; environment tempearature (22 = 3)°C and humidity < 70%.

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

Primary Standards 1D # Cal Date (Cerificate Mo} Scheduled Calibration
Keithlay Multimeter Type 2001 SN: 0810278 28-Aug-22 (Mo:34388) Aug-23
Secondary Standards 1D & Check Date (in house) Scheduled Check
Auto DAE Calibration Unit SE UWS 053 AA 1001 24-Jan-22 (in house check) In house check: Jan-23
Calibrator Box V2.1 SE UMS 006 AA 1002 24-Jan-22 (in house check) In house check: Jan-23
MName Function Signatu
Calibrated by: Adrian Gehring Laboratory Technician T Q‘{*
.r"- ey
Approved by Sven Kihn Technical Manager

Wy

Issued; September 21, 2022

Certificate Mo: DAE3-577_Sep22
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

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

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.

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

» 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

* Input Offset Measurement. Output voltage and statistical results 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.

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

* 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.

Certificate Mo: DAE3-577_Sep22 Page20of 5



DC Voltage Measurement
AD - Converter Resolution nominal

High Range: 1LSE = B8.1uV full range = -100...4+300 mV
Low Range: 1LSB = ginV . full range = -1......+3mV
DASY measurement parameters; Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 403.588 + 0.02% (k=2) | 403.575 £ 0.02% (k=2) | 403.880 + 0.02% (k=2)
Low Range 3.92818 £ 1.50% (k=2) | 3.94307 + 1.50% (k=2) | 3.96063 * 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system 190.0°%+1°

Centificate Mo: DAE3-577_Sep22 Page 3of 5



Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error {%)
Channel X + Input 200037.09 -2.48 -0.00
Channel X + Input 20010.09 3.68 0.02
Channel X - Input -20004.48 1.38 -0.01
Channel ¥ + Input 200036.83 -2.60 -0.00
Channel ¥ + Input 20008.35 2.0 0.01
Channel Y - Input -20004.41 1.52 -0.01
Channel 2 + Input 200036.78 0.64 0.00
Channel Z + Input 20008.16 1.89 0.01
Channel Z - Input -20004.04 1.87 -0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2001.92 010 0.00
Channel X + Input 20153 -0.08 -0.04
Channel X - Input -198.61 -0.44 0.22
Channel Y + Input 2002 .66 0.99 0.05
Channel ¥ + Input 200.51 -0.99 -0.49
Channel ¥ - Input -199.69 -1.38 0.69
Channel Z + Input 2001.70 0.11 0.01
Channel Z + Input 200.74 -0.73 -0.36
Channel Z - Input -199.21 0.77 0.39
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 -3.01 -4.53
- 200 5.29 3.37
Channel Y 200 -14.63 -14.64
- 200 12.15 11.83
Channel Z 200 3.36 3.16
- 200 -4.40 -4.91

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 -0.76 -3.31
Channel ¥ 200 8.33 - 0.84
Channel Z 200 5.682 5.14

Certificate No: DAE3-577_Sep22
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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 16123 15156
Channel ¥ 16092 15612
Channel 2 16092 13068
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
[nput 10MQ
Average (uV) min. Offset (uV) | max. Offset {uv) N ?::;atiun
Channel X 0.26 -1.07 1.07 .40
Channel ¥ -0.83 -3.38 0.68 0.58
Channel Z -0.51 -1.87 1.29 0.44

=1}

. Input Offset Current

Nominal 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

. 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 (+ Vec) +0.01 +6 +14
Supply (- Vec) -0.01 -8 -8

Certificate Mo: DAE3-577_Sep22
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Schmid & Partner Engineering AG S e

Dag
Zeughausstrasse 43, BOO4 Zurich, Switzedand ) ?)
Phone +41 44 245 9700, Fax +41 44 245 8779

- ” g /
IMPORTANT NOTICE PPt

USAGE OF THE DAE3

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 shall be given to the following points:

Battery Exchange: The battery cover of the DAE3 unit is connected to a fragile 3-pin battery connector. Customer
is responsible to apply outmost caution not to bend or damage the connector when changing batteries.

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 annual calibration. However, SPEAG reserves the
right to charge for any repair especially if rough unprofessional handling caused the defect.

DASY Configuration Files: Since the exa ct 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 annual
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.

TN_EH190306BE DAE3.docx 07.03.2019




Calibration Laboratory of SN,

- SN S Schweizerischer Kalibrierdienst

Schmid & Partner ili} u! 5 J: C Service suisse d'étalonnage
Engineering AG Egr . S Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland ":,;:;—F\h:? Swiss Calibration Service

CTAT

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA

Muiltilateral Agreement for the recognition of calibration certificates

cient  Sporton Certificate No: ES3-3115_Nov21

CALIBRATION CERTIFICATE

Object ES3DV3 - SN:3115

Calibration procedure(s) QA CAL-01.v9, QA CAL-23.v5, QA CAL-25\7
Calibration procedure for dosimetric E-field probes

Calibration date: November 23, 20241

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceabiiity lo national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the foliowing pages and are part of the cerlificata.

All calibrations have been conducied in the closed laboratary facility: environment lemperature (22 + 3)°C and humidity < 70%.

This calibration certificate shall not be reproduced excepl in full withoul writlen approval of the laboratery,

Primary Standards D Cal Date (Cerificate No.) Scheduled Calibration
Power meter MRP EN: 104778 08-Apr-21 (No. 217-032081/03202) Apr-22

| Power sensor NRP-291 SM; 103244 08-Apr-21 (Na. 217-03291) Apr-22
Power sensor NRP-Z01 SN: 103245 08-Apr-21 (No. 217-03292) Apr-22
Reference 20 dB Altenuator SM: CC2552 (20x) 09-Apr-21 (Mo. 217-03343) Apr-22
DAE4 SN: 660 23-Dec-20 (No, DAE4-660 Dec20) Dec-21
Reference Probe ES30DV2 SN: 3013 30-Dec-20 (No. ES3-3013_Dec20) Dac-21
Secondary Standards [} Check Date (in house) Scheduled Check
Power meler E44198 SN: GB41293874 06-Apr-18 (in house check Jun-20) In house check: Jun-22 .
Power sensor E44124 SN: MY41498087 0B-Apr-16 {in house check Jun-20) In house check: Jun-22
Power sensor E44124 SN: 000110210 DB-Apr-16 (in house check Jun-20) In house check: Jun-22
RF generator HP 86480 SN: US3642U01700 04-Aug-99 (in house check Jun-20) In house check: Jun-22
MNetwork Analyzer EB3584, SN US41080477 3H-Mar-14 {in house check Ocl-20) | In house check: Ogt-22

Mame Function Signature
Calibrated by; Jeffray Katzman Laboratory Technician /
Approved by: Miels Kuster : ﬂual‘l‘ﬁf Manager
[

Issued: November 26, 2021

Certificate No: ES3-3115_Nov21 Page 1 o0f 9




Calibration Laboratory of S,

. Schweizerischer Kalibrierdienst
Schmid & Partner i%&; g Sarvice suisse d'étalonnage
Engineering AG 3 S Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland '34’4ﬁm§ Swiss Callbration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the slgnatories to the EA
Multilateral Agreement for the recognition of callbration certificates
Glossary:
TSL tissue simulating liquid
NORMx,y,z sensitivity in free space
ConvF sensilivity in TSL / NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters
Polarization o i rotation around probe axis
Polarization 3 3 rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., 8 = 0is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)

|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 to 10 GHz)", October
2020.

KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

NORMx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f = 1800 MHz: R22 waveguide).
NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMXx,y,z does not affect the E*-field
uncertainty inside T5L (see below ConvF).

NORM(f)x.y.z = NORMx.y.z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

FAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

Ax.y,z; Bx,y.z; Cx,y,z; Dx,y,z; VRx,y,z: A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voitage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz, The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required),

Certificate No: ES3-3115_Nov21 Page 2 of 8



ES3DV3 - SM:3115 MNovember 23, 2021
DASY/EASY - Parameters of Probe: ES3DV3 - SN:3115

Basic Calibration Parameters

Sensor X SensorY Sensor Z Unc (k=2)
MNorm (uh/(Vim)2 1.24 1.22 1.13 +10.1 %
DCP (mVv)® 105.0 104.5 105.0
Calibration Results for Modulation Response
[UID Communication System Name A [ B c D VR Max UncE
dB dBvVuv dB mV dev. (k=2)
0 cw X 0.0 0.0 1.0 0.00 2137 27% | 247 %
Y 0.0 0.0 1.0 2011
z 0.0 0.0 1.0 200.9

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%.

* The uncertainties of Morm X, ¥, Z do nol affect the E%field uncertainly inside TSL (see Page 5).
" Numerical linearization parameter: unceriainty not required.

E Uncerainly is delermined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of he
fietd value,
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ES30V3- SN:3115

Movember 23, 2021

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3115

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (*) 165.7
Mechanical Surface Detection Mode enabled |

| Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2 mm |
Probe Tip to Sensor Y Calibration Point 2 mm

| Probe Tip to Sensor Z Calibration Point Z2mm

| Recommended Measurement Distance from Surface 3mm

Note: Measurement distance from surface can be increased to 3-4 mm for an Area Scan job.
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ES3DV3- SM:3115 November 23, 2021

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3115

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth® Unc

f (MHz)© Permittivity {Sim)© ConvF X | ConvFY | ConvFZ | Alpha® {mm) {k=2)
750 41.9 0.88 6.30 6.30 6.30 0.64 1.31 +£12.0 %
835 41.5 0.90 6.12 6.12 B.12 0.80 1.14 *+12.0 %
200 41.5 0.97 6.03 6.03 6.03 0.80 1.18 +12.0 %
1750 40.1 1.37 530 5.30 5.30 0.57 1.32 +12.0%
1900 40.0 1.40 5.06 5.06 5.06 0.77 1.18 +12.0%
2000 40.0 1.40 5.02 5.02 5.02 0.46 1.53 £12.0 %
2300 39.5 1.67 4,78 4,78 4.78 0.74 1.22 +12.0 %
2450 39.2 1.80 4.55 4.55 4.55 0.70 1.31 =120 %
| 2600 39.0 1.96 4.32 4.32 4.32 0.69 1.35 12.0 %

£ Frequency validity above 300 MHz of £ 100 MHz only appiles for DASY v4.4 and higher (see Page 2), else it is restricled lo + 50 MHz. The
uncerainty 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 CornwF assessed al
6 MHz i 4-8 MHz, and ConvF assessed at 13 MHz is 9-18 MHz. Above 5 GHz frequency validity can be extended to + 110 MHz.

Fat frequencies below 3 GHz, the validity of tissue parameters (= and o) can be relaxed to + 109 if liquid compensation formula is applied to
measured SAR values. Al frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is resiricled to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated targel lissue parameters,

9 Alpha/Depth are determined during calibration, SPEAG warrants that the remaining deviation due 1o the boundary effect after compensation is

always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the probe lip
diameter from the boundary.
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ES3DV3- SMN:3115

Frequency response {(normalized)

Movember 23, 2021

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: + 6.3% {k=2)
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ES30V3- SN:3115

MNovember 23, 2021
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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ES3DV3- SN:3115

Dynamic Range f(SAR}¢.q)
(TEM cell , f.,o= 1900 MHz)

MNovember 23, 2021
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Uncertainty of Linearity Assessment: + 0.6% (k=2)
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ES3DV3- 8M:3115 Movember 23, 2021

Conversion Factor Assessment

f= 835 MHz WGLS RS (H_convF) f= 1900 MHz WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: + 2.6% {k=2)
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client  Sporton Certificate No: ES3-3124 Nov21

CALIBRATION CERTIFICATE

Dbject ES3DV3 - SN:3124

Calibration procedure(s) QA CAL-01.v9, QA CAL-23.v5, QA CAL-25.\T
Calibration procedure for dosimetric E-field probes

Calibration date: November 23, 2021

Catibration Equipment used (M&TE critical for calibration)

This calibration certificale documents the traceability to national standards, which realize the physical units of measuremenis (S}
The measurements and the uncerainties with confidence probability are given on the following pages and are pan of the cerificate.

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

Primary Standards D Cal Date (Certificate No.) Scheduled Calibration
Power meter NRP SN: 104778 09-Apr-21 (No. 217-03281/03292) Apr-22
Power sensor NRP-Z91 SH: 103244 08-Apr-21 (No. 217-03291) Apr-22
Power sensor NRP-Z91 SN 103245 0-Apr-21 (Mo, 217-03292) Apr-22
Reference 20 dB Allenuator SM: CC2552 (20x) 09-Apr-21 (Mo. 217-03343) Apr-22
DAE4 SN: 860 23-Dec-20 {No. DAE4-660 Dec20) Dec-21
Reference Probe ES30V2 SN: 3013 30-Dec-20 (No, ES3-3013_Dec20) Dec-21
| Secondary Standards D Check Date (in house) Scheduled Check
Power meter E44198 SM; GB41293874 D6-Apr-16 (in house check Jun-20) In house check: Jun-22
Power sensor E44124 Sh: MY41408087 06-Apr-16 (in house check Jun-20) In house check: Jun-22
Power sensor E44124 SN 000110210 0B-Apr-18 (in house check Jun-20) In house check: Jun-22
RF generator HP 86480 SN: US3842U0 700 04-Aug-28 {in house check Jun-20) In house check: Jun-22
Network Analyzer E&3584 SM: US41080477 31-Mar-14 {in house check Ocl-20) In house check: Ocl-22
Mame Function Signature
Calibrated by: Jeffrey Kalzman Laboratory Technician
Approved by Nigls Kuster Quality Manager

This calibration certificate shall not be reproduced enxcept in full withoul wriltten approval of the laboratary,

*

Issued: November 26, 2021
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Glossary:

T5L tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y.z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A B C.D moedulation dependent linearization parameters

Polarization ip rotation around probe axis

Polarization § # rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 9 =0 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system
Calibration is Performed According to the Following Standards:
a) |EC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human
Exposure To Radio Frequency Fields From Hand-Held And Body-Warn Wireless Communication Devices -
Part 1528: Human Models, Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October
2020,
b) KDB 865664, "SAR Measurement Requirements for 100 MHz to & GHz"

Methods Applied and Interpretation of Parameters:

NORMx,y,z: Assessed for E-field polarization 8§ =0 (f = 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMzx,y.z are only intermediate values, i.e., the uncertainties of MNORMzx,y,z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

NORM(f)x,y.z = NORMzx,y,z * frequency_response {see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF,

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

Ax.y,2; Bx,y,z; Cx,y,z; Dx,y,z; VRx,y,z: A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f = 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > B0 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivily in TSL corresponds
to NORMz,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz.

Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

Sensor Offset. The sensor offset corresponds to the offset of virtlual measurement center from the prabe tip
(on probe axis). No tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).

Certificale No: ES3-3124_Nov21 Page 2 of 9



ES3DV3 - SMN:3124

Movember 23, 2021

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3124

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Une (k=2)
Norm (pV/(VIm¥ ) 122 1.26 1.26 +10.1 %
DCP (mV)® 104.0 104.2 104.5
Calibration Results for Modulation Response
[¥]]8] Communication System Name A B C D VR Max Unc®
dB dBvVuV dB mV dev. (k=2)
0 cw X 0.0 0.0 1.0 000 | 2016 | +25% | +4.7%
¥ 0.0 0.0 10 2113
Z 0.0 0.0 1.0 205.7

The reported uncertainty of measurement
multiplied by the coverage factor
probability of approximately 95%.

is stated as the standard uncertainty of measurement
k=2, which for a normal distribution corresponds to a coverage

* The uncentainties of Nom X,¥.Z do not affect the E?
Mumerical lineanzation parameter: uncerlainty nat
¥ Uncertainty is determined using

field value.

-field uncertainly inside TSL (see Page 5).
required,

the max. deviation from linear response applying rectangular dislribution and is expressed for the sguare of the

Certificate No: ES3-3124_Nov21
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ES3DV3- SN:3124

Movember 23, 2021

DASY/EASY - Parameters of Probe: ES3DV3 - SN:31 24

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) -52.8
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Frobe Tip to Sensor X Calibration Point 2 mm
Frobe Tip to Sensor ¥ Calibration Point 2 mm
Probe Tip to Sensor Z Calibration Paint 2mm
Recommended Measurement Distance from Surface 3mm

Note: Measurement distance from surface can be increased to 3-4 mm for an Area Scan job.
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ES3DV3- SN:3124 Movember 23, 2021

DASY/EASY - Parameters of Probe: ES3DV3 - SN:31 24

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth® Unc

f(MHz)® | Permittivity” {Sim)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 41.9 0.89 6.40 . 6.40 6.40 0.73 1.25 +12.0 %
835 41,5 0.90 6.17 6.17 6.17 0.80 1.20 +12.0%
| 900 41.5 0.97 6.02 6.02 6.02 0.80 1.17 +12.0%
1750 40.1 1.37 5.43 5.43 5.43 0.54 1.37 +12.0 %
1900 40.0 1.40 5.18 5.18 5.18 0.72 1.22 +12.0%

2000 40.0 1.40 513 5.13 5.13 0.53 1.45 +12.0% |

2300 39.5 1.67 4.84 4.84 4.84 0.54 1.49 +12.0 %
2450 39.2 1.80 4.65 4.65 4.65 0.80 1.23 +12.0%
2600 30.0 1.96 4.47 4.47 4.47 0.80 1.32 +12.0%

© Frequency validily above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2}, else it is restricled to + 50 MHz. The
uncertainty is the RSS of the ConvF uncerlainly at calibration frequency and the uncerlainty 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
B MHz is 4-8 MHz, and ConvF assessed at 13 MHz is 9-19 MHz. Above § GHz frequency validity can be extended to £ 110 MHz,

* At frequencies below 3 GHz, the validity of fissue parameters (x and o) can be relaxed fo £ 10% if liquid compensation formula is applied to
measured SAR values, Al frequencies above 3 GHz, the validity of lissue parameters (e and o) is restricted lo £ 5%. The uncertainty is the RSS of
the ConvF uncertaintly for indicaled target tissue parameters,

% 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 frequencies between 3-6 GHz at any distance larger than hatfl the probe tip
diamedter from the boundary,

Ceriificate Mo: ES3-3124 Nov21 Page5of 9



ES3DV3- SN:3124 MNovember 23, 2021

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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ES3DV3- SN:3124 MNovember 23, 2021

Receiving Pattern (¢), 9 = 0°

f=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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ES30DV3- SM:3124 MNovember 23, 2021

Dynamic Range f(SARcaq)
(TEM cell , feva= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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ES3DV3- SN:3124 Movember 23, 2021

Conversion Factor Assessment

=835 MHz, WGLS R (H_convF) f= 1900 MHzWGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)
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c Service suisse d'élalonnage
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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 callbration certificates

Client Sporton ] Certificate No [ ES-3184_Sep22

CALIBRATION CERTIFICATE

Object ES3DV3 - SN:3184

Calibration procedure(s) QA CAL-01.v9, QA CAL-12.v9, QA CAL-23.v5, QA CAL-25.v7
Calibration procedure for dosimetric E-field probes

Calibration date September 26, 2022

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1).
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 [[¥] Cal Date (Certificate No) Scheduled Calibration

Power meter NRP SN: 104778 04-Apr-22 (Mo. 217-03525/03524) Apr-23

Power sensor NRP-Z581 SM: 103244 04-Apr-22 (Mo. 217-03524) Apr-23

OCP DAK-3.5 [weighted) SN: 1248 20-Oct-21 (OCP-DAK3.5-1249_Ocl21) Oct-22

OCF DAK-12 SN: 1016 20-Oct-21 (OCP-DAK12-1016_Oct21) Oct-22

Reference 20 dB Attenuator | SN: CC2552 (20x) 04-Apr-22 (Mo, 217-03527) Apr-23

DAE4 SN: 660 13-Oct-21 (No. DAE4-660_0ct21) Oct-22

Reference Probe ES30V2 SN: 3013 27-Dec-21 (No. ES3-3013_Dec21) Dec-22

Secondary Standards D Check Dale {in house) Scheduled Check

Power meter E44108 SN: GB41293B874 06-Apr-16 {in house check Jun-22) In house check: Jun-24

Power sensor E44124 SN: MY41498087 06-Apr-16 (in house check Jun-22) In house check: Jun-24

Power sensor E44124 SMN: 000110210 06-Apr-16 (in house check Jun-22) In house check: Jun-24

RF generator HP 86480 SN: US3642U01700 04-Aug-98 (in house check Jun-22) In house check: Jun-24

MNetwork Analyzer ER358A SN US41080477 31-Mar-14 (in house check Oct-20) In house check: Oct-22
Mame Function Signature

Calibrated by Joanna Lleshaj Laboratory Technician {'; #/g m‘g ?

Approved by Sven Kihn Technical Manager 5_ 7

Issued: September 29, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certiticate No: ES-3184_Sep22 Page 1 of 9
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Muitilateral Agreement for the recognition of calibration certificates

Glossary

TSL tissue simulating liquid

NORMzx,y,z sensilivity in free space

ConvF sensitivity in TSL / NORMzx,y,z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

ABCD modulation dependent linearization parameters

Polarization ¢ i rotation around probe axis

Polarization & 1 rotation around an axis that is in the plane normal to probe axis (at measurement center), i.e, 9=0is

normal to probe axis

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

Calibration is Performed According to the Following Standards:
a) |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 to 10 GHz)", October 2020.

b) KDE 885664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

-

-

NORMx.y,2: Assessed for E-field polarization =0 (f = 900MHz in TEM-cell; f > 1800MHz: R22 waveguide). NORMx.y,z
are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E2-field uncertainty inside TSL (see
below ConvF).

NORM(f)x,y.z = NORMx,y,z * frequency_response (see Frequency Response Chart). This linearization is implemented in
DASY4 software versions later than 4.2. The uncertainty of the frequency response is included in the stated uncertainty of
ConvF,

DCPx.y.z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW signal. DGP
does not depend on frequency nor media,

PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal characteristics

Axy.z; Bx.yz; Cx.yz; Dx.yz; VAxy.z: A, B, C, D are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the maximum
calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer Standard for

f = 800MHz) and inside waveguide using analytical field distributions based on power measurements for f > B00MHz. The
same selups are used for assessment of the parameters applied for boundary compensation (alpha, depth) of which typical
uncertainty values are given. These parameters are used in DASY4 software to improve probe accuracy close to the
boundary. The sensitivity in TSL corresponds to NORMz,y,z * ConvF whereby the uncertainty corresponds to that given for
ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending the validity from
+50 MHz to +100 MHz.

Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom exposed by a patch
antenna.

Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the prabe tip (on probe axis).
Mo tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMzx (no uncertainty required).
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ES30V3 - SN:3184 September 26, 2022

Parameters of Probe: ES3DV3 - SN:3184

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(Vim)2) A 1.22 1.34 1.21 +10.1%
DCP (mV) B 1025 101.0 99.2 +4.7%

Calibration Results for Modulation Response

UID | Communication System Name A B C D VR Max Max
dB dB/uV dB mV | dev. | UncE
k=2
] cW X | 0.00 0.00 1.00 | 000 | 209.7 | +2.7% | +4.7%
Y| 0.00 0.00 1.00 2254
Z | 0.00 0.00 1.00 2061

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 85%.

A The uncertainties of Norm X,¥,Z do not affect the E2-figld uncerainty Inside TSL (see Page 5).
Linearization parameler uncertainty for maximum specitied field strength.
E Uncertalnty ks determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the fisld value,
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ES3DV3 - SN:3184

Parameters of Probe: ES3DV3 - SN:3184

Other Probe Parameters

September 26, 2022

Sensor Arrangement Triangular
Connectar Angle -112.6°
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor ¥ Calibration Point 2mm
Probe Tip to Sensor Z Calibration Point 2mm
Recommended Measurement Distance from Surface 3mm

Certificate No: ES-3184_Sep22
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ES30V3 - SN:3184

Parameters of Probe: ES3DV3 - SN:3184

Calibration Parameter Determined in Head Tissue Simulating Media

September 26, 2022

f (MHz)© Relative Conductivity" | ConvF X | ConvFY | ConvFZ | Alpha® | Depth® Unc

Permittivity® (S/m) {mm) (k=2)

750 41.9 0.89 6.77 6.77 6.77 0.80 1.12 +12.0%
835 415 0.90 6.58 6.58 6.58 0.80 113 +12.0%
1750 40.1 1.37 5.60 5.60 5.60 0.79 1.18 +12.0%
1900 40.0 1.40 5.23 5.23 5.23 0.80 117 +12.0%
2300 39.5 1.67 4,95 4.95 4.95 0.62 1.40 +12.0%
2450 39.2 1.80 4,66 4.66 4,66 0.72 1.34 +12.0%
2600 39.0 1.96 4,52 4.52 452 0.65 1.43 +12.0%

c Freguency validity above 200 MHz of £100MHz only applies for DASY v4.4 and higher (see Page 2), efse it is restricted to £50 MHz. The uncertainty is the
RSS of the ConvF uncertainty at calibration frequency and the uncertainly 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 CorvF assessed al 6 MHz is 4-9 MHz, and CorwF

assessed at 13 MHz is 9-19MHz. Above 5 GHz frequency validity can be extended 1o 110 MHz.
F At trequencies below 3 GHz, the validity of fissue parameters (¢ and @} can be relaxed to +10% if liquid compensation formula is applied to measured SAR
values. Al frequencies above 3GHz, the validity of tissue parameters (¢ and o) is restricled to £5%. The uncertainty is the RSS of the ConvF uncertainty for
indicated target tissue paramaters.
B Alpha/Depth are determined during calibration. SPEAG warrants thal the remalning deviation dus to the boundary effect after compensation is ahways less

than £1% for frequencies betow 3 GHz and below +2% for frequencies between 3-8 GHz at any distance larger than hall the probe tip diameter from the

boundary.
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ES3DV3 - SN:3184 September 26, 2022

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide:R22)
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Uncertainty of Frequency Response of E-field: +6.3% (k=2)
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ES30V3 - SN:3184 September 26, 2022

Receiving Pattern (¢), 9=0°

=600 MHz, TEM, 0° f=1800 MHz, R22, 0°
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Roll [*]
100 MHz - BOOMHz 1800 MHz = 2500 MHz

Uncertainty of Axial Isolropy Assessment: +0.5% (k=2)
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ES3DV3 - SN.3184

Dynamic Range f(SARyead)
(TEM cell, fgya = 1900 MHz)

September 26, 2022
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Uncertainty of Linearity Assessment: £0.6% (k=2)
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ES3DV3 - SN:3184

SAR [(W/kg)/W]

-1 =08
Uncertainty of Spherical Isotropy Assessment: +2.6% (k=2)

September 26, 2022

Conversion Factor Assessment

f=1900 MHz, WGLS R22 (H_convF)
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EX3DV4 - SN:3728
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Calibration procedure(s)
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Calibration date:

March 2, 2022

This calibration cerificate documenis the iraceability to national standards, which realize the physical units of measurerenis (S0).
The measuremenis and the unceriainties with confidence probability are given on the following pages and are par of the cerificate

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards [[2] Cal Date (Certificate Mo, Scheduted Calibration
Fower meler NRP SN: 104778 0S-Apr-21 (No. 217-03201/03292) Apr-22
Power sensar NRP-Z91 SN: 103244 09-Apr-21 (No. 217-03291) Apr-22
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DAE4 Sh; BED 13-0ct-21 (No, DAE4-660 Oct21) DCet-22
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Calibration Laboratory of

] Schwelzerischer Kalibrierdienst
Schmid & Partner c Service suisse d'étalonnage
Eﬂgineeﬁng AG s Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service
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
NORMx,y.z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters
Polarization ¢ p rotation around probe axis
Polarization & 3 rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., 3 = 0is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:
a) |EC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human
Exposure To Radio Freguency Fields From Hand-Held And Body-Worn Wireless Communication Devices -
Part 1528: Human Models, Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October
2020,
b) KDB 885664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

* NORMx.y,2: Assessed for E-field polarization $ = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMzx.y,z are only intermediate values, i.e., the uncertainties of NORMyx,y.z does not affect the E¥-field
uncertainty inside TSL (see below ConvF).

*  NORM(f)x.y.z = NORMx,y,z * frequency response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

* DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

* PAR:PAR is the Peak to Average Ratio that is not calibrated bul determined based on the signal
characteristics

s Axy.z Bxyz Cayz Dxyz; VRxy.z: A B, C, D are numerical linearization parameters assessed based an
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

» ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncerlainty values are given. These parameters are
used in DASY4 software lo improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMzx,y.z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

*  Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna,

= Sensor Offset: The senser offset corresponds to the offset of vitual measurement center from the probe tip
(on probe axis). No tolerance required.

* Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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EX30WV4 — SMN:3728

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3728

Basic Calibration Parameters

March 2, 2022

Sensor X SensorY Sensor £ Unc (k=2)
Morm (uVi(Vim)2 0.34 0.34 0.36 +10.1%
DCP (mV)® 106.5 1051 113.5
Calibration Results for Modulation Response
uip Communication System Name A B c D VR Max Max
dB dBpv dB mv dev. Unce
(k=2)
0 Cw X 0.00 0.00 1.00 0.00 1413 | £35% | £47 %
Y 0.00 0.00 1.00 129.8
Z 0.00 0.00 1.00 129.8
10352- Pulse Waveform (200Hz, 10%) X 11.80 82.97 18.28 10.00 60.0 +28% | 296%
AAA Y | 20.00 893.22 22.31 60.0
Z 10.00 80.00 17.00 60.0
10353 Pulse Waveform (200Hz, 20%) X | 2000 89.31 18.80 6.99 80.0 +26% | £96%
AAA Y | 2000 | 9466 | 21.88 80.0
Z | 2000 | 8844 | 18.08 80.0
10354- Pulse Waveform (200Hz, 40%) X | 2000 | B8.68 16.89 398 95.0 £18% | £9.6%
AAA Y | 20.00 89.52 22.80 95.0
Z | 2000 [ 91.73 17.90 95.0
10355 Pulse Waveform (200Hz, 60%) X 20.00 B86.96 14.77 222 1200 | 223% | +96%
AAA ¥ | 2000 | 10879 | 2571 120.0
£ 4.06 160.00 | 54.54 120.0
10387- QPSK Waveform, 1 MHz X 1.52 64.85 14.11 1.00 1500 | £+39% | £96%
AAA Y 1.85 68.53 16.37 150.0
Z 2000 | 11512 | 31.80 150.0
10388- QPSK Waveform, 10 MHz X 2.03 66.71 14.90 0.00 1500 | 216% | £96%
AnA Y 2.49 70.43 17.08 150.0
prd 716 93.07 26.47 150.0
10396- 64-0aM Waveform, 100 kHz X 3.07 70.37 18.52 3.01 1500 | £+14% | £96%
AAA Y 3.50 7378 2042 150.0
Z 5.03 84.03 24.46 150.0
10399- 64-0AM Waveform, 40 MHz X 3.52 67.18 15.70 0.00 1500 | £22% | £96%
AAL Y 364 68.12 16.39 150.0
Fd 4.02 72,14 18.69 150.0
10414- WLAN CCDF, 64-CAM, 40MHz X 4.75 6521 15.27 0.00 150.0. [ £+41% | £96%
AAA Y 4.95 66.22 15.91 150.0
Z 4.79 68.12 17.08 150.0

Mote: For details on UID parameters see Appendix

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%.

* The uncertainties of Nomm X,¥,Z do not affect the E*-field uncerainty inside TSL (see Pages 5 and §).

¥ Numerical linearization parameter: uncertainty nol required,

E Uncerainty is determined using the max. devialion from linear response applying rectangular distribution and Is expressed for Ihe sguare of the

fieid value

Certificate No: EX3-3728_Mar22

Page 3 of 23




EX30V4- SN:3728

March 2, 2022

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3728

Sensor Model Parameters

c1 cz2 a T1 T2 T3 T4 T5 T6
fF fF v ms.V™? ms.V™' ms Ve Vi
X 46.9 353.15 36.01 12.21 0.81 503 0.86 0.45 1.01
Y 44.5 326.88 34.72 15.85 0.45 5.09 1.17 D.31 1.01
£ 23.3 163.63 32.44 717 0.84 5.02 1.89 0.04 1.00
Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (°) -168.1
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Frobe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Paoint 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Mote: Measurement distance from surface can be increased to 3-4 mm for an Area Scan job.
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EX3DV4- SMN:3728 March 2, 2022

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3728

Calibration Parameter Determined in Head Tissue Simulating Media

Relative | Conductivity Depth & Unc

F{MHz)}E | Permittivity " (Sim)* ConvFX | ConvFY | ConvFZ | Alpha® {rmm) (k=2)
750 41.9 0.89 89.63 9.63 9.63 0.46 0.84 +12.0 %
835 41.5 0.90 943 9.43 9.43 0.46 0.81 £12.0%
800 41.5 0.97 9.30 8.30 9.30 0.44 0.80 £12.0 %
1750 40.1 1.37 8.12 B.12 B.12 0.26 0.80 +12.0%
1900 40.0 1.40 8.00 8.00 8.00 0.32 0.80 +12.0%
2000 40.0 1.40 7.83 7.93 7.93 0.36 0.80 £12.0 %
2300 30.5 1.87 7.79 7.79 7.79 0.25 0.91 +12.0 %
2450 39.2 1.80 7.44 7.44 744 0.23 0.98 £120%
2600 39.0 1.86 7.26 7.26 7.26 D.32 0.83 +12.0 %
3300 382 2.71 B6.68 6.68 6.68 0.30 1.35 +14.0 %
3500 379 2.9 6.61 6.61 6.61 0.30 1.35 +14.0 %
3700 37.7 3.12 6.52 6.52 B.52 0.30 1.35 +14.0 %
5250 359 4.71 5.23 5.23 523 0.40 1.80 £14.0 %
5600 355 5.07 4.59 4.59 4.59 0.40 1.80 +14.0%
5750 354 5.22 4.74 4.74 4.74 0.40 1.80 +14.0%

© Frequency validity above 300 MHz of + 100 MHz only applies for DASY vd 4 and higher (see Page 2). else il is restricted to = 50 MHz. Tha
uncerainly is the RSS of the ConvF uncenainty 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 al 30, 64, 128, 150 and 220 MHz respectively. Validity of ConvF assessed al
6 MHz is 4-9 MHz, and ConvF assessed at 13 MHz is 5-10 MHz. Above 5 GHz frequency validity can be extended 1o = 110 MHz.

" At frequencies up to B GHz, the validity of tissue parameters (¢ and o) can be relaxed o + 10% if liquid compensalion formula i applled to
measured SAR values. The uncerlainty is the RSS aof the ConvF uncertainty for indicated targel lissus parameters,

* Alpha/Depth are determined during calibration. SPEAG warrants that the remasning deviation due lo the boundary effect afler compensation is

always less than £ 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-8 GHz al any distance larger than half the probe tip
diameter from the boundary

Cenrtificate No: EX3-3728_Mar22 Page 5 of 23



EX3DV4- SMN:3T728

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3728

Calibration Parameter Determined in Head Tissue Simulating Media

March 2, 2022

Relative Conductivity Depth® Unc
f(MHz)S | Permittivity © (Sim)* ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
6500 34.5 6.07 5.00 5.00 500 | 020 2.50 + 18.6 %

© Frequency validily above 6GHz is + 700 MHz. The uncertainty is the RSS of the ConvF unceriainty at calibration frequency and the uncertainty for

the indicaled frequency band.

" Al frequencies 8-10 GHz, the validity of tissue parameters (z and o) can be relaxed to = 10% if liguid compensation formula is applied to measured

SAR values. The uncertainty is the RSS of the ConvF uncertainty for indicated targel tissue parameters,
© alpha/Depth are determined during calibration. SPEAG warranls that the remaining deviation due to the boundary effect after compensation is

always less than + 1% for frequencies below 3 GHz; below + 2% for frequencies between 3-8 GHz; and below + 4% for frequencies between 6-10

GHz al any distance larger than hall the probe tip diameter from the boundary,

Certificale No: EX3-3728 Mar22
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EX30V4- SN:3T728

March 2, 2022
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX30V4—SN:3728

March 2, 2022
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX30V4- SN:3728

Dynamic Range f(SARhead)
(TEM cell , fova= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)

March 2, 2022
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EX3DV4- SN:3728 March 2, 2022

Conversion Factor Assessment

f= 835 MHz.WGLS R9 (H_convF) f=1900 MHz, WGLS R22 (H_comnwF)
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EX3IDVd— SN:3728 March 2, 2022
Appendix: Modulation Calibration Parameters
uip Rev | Communication System Name Group PAR Unc®
(dB) (k=2)
0]- cW Cw 0.00 +4.7%
10010 | CAA | SAR Validation {Square, 100ms, 10ms) Test 10.00 +9.6%
10011 | CAB | UMTS-FDD (WCDMA) WCDMA 2.91 + 9.6 %
10012 | CAB | IEEE 802.11b WiFi 2.4 GHz (D558, 1 Mbps) WLAN 1.87 + 9.6 %
10013 | CAB | IEEE B0Z2.11g WiFi 2.4 GHz (DSSS-OFDM, 6 Mbps) WLAN 946 +9.6%
10021 | DAC | GSM-FDD (TOMA, GMSK) GSM 939 +96%
10023 | DAC | GPRS-FDD (TDMA, GMSK, TN 0) GEM 9.57 +96%
10024 | DAC | GPRS-FDD (TOMA, GMSK, TN 0-1) GSM 6.56 + 9.6 %
10025 | DAC | EDGE-FDD (TDOMA, BPSK, TN 0) GSM 12.62 +9.6%
10026 | DAC | EDGE-FDD (TOMA, BPSK, TN 0-1) GSM 9.55 +9.6 %
10027 | DAC | GPRS-FDD (TDOMA, GMSK, TN 0-1-2) GEM 4.80 + 9.6 %
10028 | DAC | GPRS-FDD (TDMA, GMSK, TN 0-1-2-3) G5M 3.55 + 9.6 %
10029 | DAC | EDGE-FDD (TOMA, 8PSK, TN 0-1-2) GSM 7.78 +96%
10030 | CAA | IEEE B02.15.1 Bluetooth {GFSK, DH1) Bluetooth 530 +9.6%
10031 | CAA | IEEE B02.15.1 Blugtooth (GFSK, DH3) Bluetooth 1.87 +9.6%
10032 | CAA | IEEE 802.15.1 Bluetooth (GFSK, DH5) Bluetooth 1.16 +96%
10033 | CAA | IEEE 802.15.1 Blustooth (PI/4-DQPSK, DH1) Bluetooth 7.74 + 9.6 %
10034 | CAA | IEEE B02.15.1 Biuetooth (PI/4-DQPSK, DH3) Bluetooth 453 + 96 %
10035 | CAA | IEEE B02.15.1 Bluetooth (PI/4-DOPSK, DHS) Bluetooth 383 +9.6%
10036 | CAA | IEEE £02.15.1 Bluetooth (8-DPSK, DH1) Bluetoath 8.0 +9.6%
10037 | CAA | IEEE B02.15.1 Bluetooth (8-DPSK, DH3) Bluetooth 477 +96%
10038 | CAA | IEEE 802.15.1 Bluetooth (8-DPSK, DH5) Bluetooth 4.10 +96%
10039 | CAB | CDMAZO000 (1xRTT. RC1) COMAZO00 457 +96%
10042 | CAB | 1S-54/15-136 FDD (TOMA/FDM, PI/4-DQPSK, Halfrate) AMPS 7.78 +96%
10044 | CAA | IS-91/EIATIA-553 FDD (FDMA, FM) AMPE 0.00 + 9.6 %
10048 | CAA | DECT (TOD, TDMA/FDM, GFSK, Full Slot, 24) DECT 1380 [+96%
10049 | CAA | DECT (TDD, TDMA/FDM, GFSK, Double Siot, 12) DECT 1079 | +£9.6%
10056 | CAA | UMTS-TDD (TD-SCDMA, 1.28 Mcps) TD-SCDMA 11.01 +9.6%
10058 | DAC | EDGE-FDD (TDMA, 8PSK, TN 0-1-2-3) GEM 6.52 + 9.6 %
10058 | CAB | IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 Mbps) WLAN 212 +9.6%
10060 | CAB | IEEE B02.11b WiFi 2.4 GHz (DSSS, 5.5 Mbps) WLAMN 283 + 9.6 %
10061 | CAB | IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 Mbps) WLAN 360 +9.6%
10062 | CAD | IEEE B02.11a/h WIFi 5 GHz (OFDM, 6 Mbps) WLAN 868 +96%
10063 | CAD | IEEE B02.11a/h WIFi 5 GHz (OFDM, 9 Mbps) WLAN B.63 +96%
10064 | CAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 12 Mbps) WLAN 9.09 +96%
10065 | CAD | IEEE B0Z.11a/h WiFi 5 GHz (OFDM, 18 Mbps) WLAN 9.00 +96%
10066 | CAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 24 Mbps) WLAN 9.38 +96%
10067 | CAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 36 Mbps) WLAN 1012 [ +96%
10068 | CAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 Mbps) WLAN 1024 | +9.6%
10069 | CAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 54 Mbps) WLAN 10.56 +96 %
10071 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 8 Mbps) WLAN 9.83 +9.6%
10072 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 12 Mbps) WLAN 9.62 +9.6%
10073 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 18 Mbps) WLAN 994 +96%
10074 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 24 Mbps) WLAN 1030 | £96%
10075 | CAB | |EEE 802.11g WiFi 2.4 GHz (DS5S/OFDM, 36 Mbps) WLAN 10.77 +9.6%
10076 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 48 Mbps) WLAN 10.84 +96%
10077 | CAB | IEEE B02.11g WiFi 2.4 GHz (DSSS/OFOM, 54 Mbps) WLAN 1100 [+96%
10081 | CAB | COMA2000 (1xRTT, RG3) CDMAZ2000 3.97 £9.6%
10082 | CAB | 15-54 /18-136 FDD (TOMA/FDM, Pl/4-DQPSK, Fullrate) AMPS 4.77 +9.6%
10090 | DAC | GPRS-FDD (TOMA, GMSK, TN 0-4) GSM 6.56 +9.6%
10097 | CAB | UMTS-FDD (HSDPA) WCDMA 398 + 96 %
10088 | CAB | UMTS-FDD (HSUPA, Sublest 2) WCDMA 3.08 £9.6%
10099 | DAC | EDGE-FDD (TDMA, 8PSK, TN 0-4) GEEM 9.55 +9.6%
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10100 | CAE | LTE-FDD (SC-FOMA, 100% RB, 20 MHz, QPSK) LTE-FDD 567 | +96%
10101 | CAE | LTE-FDD (SC-FDMA, 100% RB, 20 MHz, 16-QAM) LTE-FDD 642 |*96%
10102 | CAE | LTE-FDD (SC-FDMA, 100% RB, 20 MHz, B4-QAM) LTE-FDD 660 | +96%
10103 | CAG | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, QPSK) LTE-TDD 929 |+96%
10104 | CAG | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 16-QAM) LTE-TDD 997 | +96%
10105 | CAG | LTE-TDD {SC-FDMA. 100% RB, 20 MHz, 64-QAM) LTE-TDD 10.01 | £96%
10108 | CAG | LTE-FDD (SC-FDMA. 100% RB, 10 MHz, QPSK) LTE-FDD 580 | +96%
10109 | CAG | LTE-FDD (SC-FDMA, 100% RB, 10 MHz, 16-QAM) LTE-FDD 643 | +96%
10110 | CAG | LTE-FDD (SC-FDMA, 100% RB. 5 MHz, QPSK) LTE-FDD 575 |+96%
10111 | CAG | LTE-FDD (SC-FDMA, 100% RB, 5 MHz. 16-QAM) LTE-FDD 644 | +96%
10112 | CAG | LTE-FDD (SC-FDMA, 100% RB, 10 MHz, 64-QAM) LTE-FDD 659 |+96%
10113 | CAG | LTE-FDD (SC-FDMA, 100% R, 5 MHz, 64-QAM) LTE-FDD 662 |+96%
10114 | CAD IEEE BOZ.11n (HT Greenfield, 13.5 Mbps, BPSK) WILAN 8.10 + 9.6 %
10115 | CAD | \EEE B0Z.11n (HT Greenfield, 81 Mbps, 16-QAM) WLAN 846 | +96%
10116 | CAD | IEEE B0Z.11n (HT Greenfield, 135 Mbps, 64-QAM) WLAN B15 | +96 %
10117 | CAD | IEEE B02.11n (HT Mixed, 13.5 Mbps, BPSK) WLAN 807 |+t96%
10118 | CAD | IEEE 802.11n (HT Mixed, 81 Mbps, 16-QAM) WLAN 850 | +96%
10119 | CAD | IEEE B02.11n (HT Mixed, 135 Mbps, 64-QAM) WLAN 813 | t96%
10140 | CAE | LTE-FDD (SC-FDMA, 100% RE, 15 MHz, 16-QAM) LTE-FDD 649 | +96%
10141 | CAE LTE-FDD (SC-FDMA, 100% RB, 15 MHz, Gd-CAM ) LTE-FDD 653 +9.6%
10142 | CAE | LTE-FDD (SC-FDMA, 100% RB, 3 MHz, QPSK) LTE-FDD 573 | +96%
10143 | CAE | LTE-FDD (SC-FDMA, 100% RB, 3 MHz, 16-QAM) LTE-FDD 635 |+96%
10144 | CAE | LTE-FDD (SC-FDMA, 100% RB, 3 MHz, 64-QAM) LTE-FDD 665 |+96%
10145 | CAF | LTE-FDD (SC-FDMA, 100% RB, 1.4 MHz, QPSK) LTE-FDD 576 | +96 %
10146 | CAF LTE-FDD (SC-FDMA, 100% RB, 1.4 MHz, 16-CAM) LTE-FDD 6.41 +9.6%
10147 | CAF | LTE-FDD (SC-FDMA, 100% RB, 1.4 MHz, 64-QAM) LTE-FDD 672 | +96%
10149 | CAE | LTE-FDD {SC-FDMA, 50% RB, 20 MHz, 16-QAM) LTE-FDD 642 | +96%
10150 | CAE | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, 64-QAM) LTE-FDD 660 | +9.6%
10151 | CAG | LTE-TDD (SC-FDMA, 50% RB, 20 MHz. QPSK) LTE-TDD 928 | +96%
10152 | CAG | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 16-QAM) LTE-TDD 992 | +96%
10153 | CAG | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 64-QAM) LTE-TDD 1005 | £96%
10154 | CAG | LTE-FDD (5C-FDMA, 50% RB, 10 MHz, QPSK) LTE-FDD 575 |+96%
10155 | CAG | LTE-FDD (SC-FDMA, 50% RB, 10 MHz, 16-QAM) LTE-FDD 643 | +96%
10156 | CAG | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, QPSK) LTE-FDD 579 | :96%
10157 | CAG | LTE-FDO (SC-FDMA, 50% RB, 5 MHz. 16-QAM) LTE-FDD 649 | +96%
10158 | CAG | LTE-FDD (SC-FDMA, 50% RB, 10 MHz, 63-QAM) LTE-FDD 662 |+96%
10159 | CAG | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, 64-QAM) LTE-FDD 656 | +96%
10160 | CAE | LTE-FDD (SC-FDMA, 50% RB, 15 MHz, QPSK) LTE-FDD 582 | +96%
10161 | CAE | LTE-FDD {SC-FDMA, 50% RE, 15 MHz, 16-QAM) LTE-FDD 6.43 +9.6 %
10162 | CAE | LTE-FDD (SC-FDMA, 50% RB, 15 MHz, 64-QAM) LTE-FDD 658 | +96%
10166 | CAF | LTE-FOD (SC-FDMA, 50% RB, 1.4 MHz, QPSK) LTE-FDD 546 | +96%
10167 | CAF LTE-FDD {SC-FDMA, 50% RB. 1.4 MHz, 16-CAM) LTE-FDD 6.21 +96%

| 10168 | CAF | LTE-FDD (SC-FDMA. 50% RB, 1.4 MHz, 64-QAM) LTE-FDD 679 |:96%
10169 | CAE | LTE-FDD (SC-FOMA, 1 RB, 20 MHz, QPSK) LTE-FDD 573 | +96%
10170 | CAE | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, 16-QAM) LTE-FDD 652 | +96%
10171 | AAE | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, 63-QAM) LTE-FDD 649 | 296 %
10172 | CAG | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, QPSK) LTE-TDD 921 | +96%
10173 [ CAG | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 16-QAM) LTE-TDD 948 | +96%
10174 | CAG | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 64-QAM) LTE-TDD 1025 | £96%
10175 | CAG | LTE-FDD (SC-FDMA, 1 RB. 10 MHz, QPSK) LTE-FDD 572 | +96%
10176 | CAG | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, 16-QAM) LTE-FOD 652 | +96%
10177 | CAI | LTE-FDD (SC-FDMA, 1 RB. 5 MHz, QPSK) LTE-FDD 573 | +96%
10178 | CAG | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 16-QAM) LTE-FDD 652 |:96%
10178 | CAG | LTE-FDD (SC-FOMA, 1 RB, 10 MHz, 64-QAM) LTE-FDD 650 |+96%
10180 | CAG | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 64-QAM) LTE-FDD 650 | +9.6%
10181 | CAE | LTE-FDD (SC-FDMA, 1 REB, 15 MHz, QPSK) LTE-FDD 573 | +96% |
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