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Glossary

DAE data acquisition electronics

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

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

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

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

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.

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

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

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

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

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

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

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

¢ Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
A/D - Converter Resolution nominal

High Range:
Low Range:

1LSB =
1LSB =

6.1V,
81nV,

full range =

-100...+300 mV
fulrange = -1......
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors

X

Y

Z

High Range 404.058 + 0.1% (k=2) | 403.945+0.1% (k=2) | 404.061 £ 0.1% (k=2)
Low Range 3.93352 +0.7% (k=2) | 3.95384 +0.7% (k=2) | 3.95036 + 0.7% (k=2)
Connector Angle

Connector Angle to be used in DASY system

111.5°£1°
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Appendix

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 199995.54 -0.89 -0.00
Channel X + Input 20002.00 1.99 0.01
Channel X - Input -19998.81 2.31 -0.01
Channel Y + Input 199996.22 -0.29 -0.00
Channel Y + Input 19999.47 -0.49 -0.00
Channel Y - Input -20001.10 0.06 -0.00
Channel Z + Input 199994.90 -1.65 -0.00
Channel Z + Input 20001.77 1.80 0.01
Channel Z - Input -19999.69 1.56 -0.01
Low Range Reading (nV) Difference (V) Error (%)
Channel X + Input 2000.56 0.24 0.01
Channel X + Input 200.49 -0.28 -0.14
Channel X - Input -198.35 0.69 -0.35
Channel Y + Input 2000.53 0.31 0.02
Channel Y + Input 200.35 -0.44 -0.22
Channel Y - Input -199.12 017 -0.08
Channel 2 + Input 1999.73 -0.51 -0.03
Channel Z + [nput 199.96 -0.76 -0.38
Channel Z - Input -200.14 -0.91 0.46
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 (1V)

Channel X 200 -8.13 -11.22

-200 12.49 10.42
Channel Y 200 10.28 10.45

- 200 -12.29 -11.56
Channel 2 200 7.71 8.46

- 200 -10.39 -10.87

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 (pV)

Channel X 200 - 0.16 -3.68
Channel Y 200 6.63 - 0.62
Channel Z 200 5.48 4.85 -
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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 16237 16308
Channel Y 16451 16683
Channel 2 15995 16468

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

Input T0MQ
Average (WV) | min. Offset (1) | max. Offset (V) | 'O ?:\‘,’;am"
Channel X -0.65 -2.12 0.66 0.54
Channel Y 0.02 -1.35 1.15 0.59
Channel 2 -2.84 -3.96 -1.77 0.47
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 Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vce) +7.9
Supply (- Vcc) 7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vce) +0.01 +6 +14
Supply (- Vce) —0.01 -8 9
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Glossary

DAE data acquisition electronics

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

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

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

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

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.

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

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

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

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

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

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

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

s  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: 1LSB = 6.1uV, full range = -100...+300 mV
Low Range: 1LSB = 61inV , fullrange= -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y z

High Range 404.366 + 0.1% (k=2) | 404.310 £ 0.1% (k=2) 404.168 £ 0.1% (k=2)

Low Range 3.99870 £ 0.7% (k=2) | 3.95735x 0.7% (k=2) 3.96903 + 0.7% (k=2)
Connector Angle

Connector Angle to be used in DASY system 293°+1°
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Appendix

1. DC Voltage Linearity

High Range Reading (nV) Difference (uV) Error (%)
Channel X + Input 200001.31 3.63 0.00
Channel X + Input 20003.03 1.95 0.01
Channel X - Input -19999.40 0.63 -0.00
Channel Y + Input 200001.67 3.96 0.00
Channel Y + Input 19999.92 -0.95 -0.00
Channel Y = Input -20002.00 -1.71 0.01
Channel 2 + Input 199999.59 2.13 0.00
Channel Z + Input 19998.38 -2.33 -0.01
Channel Z - Input -20000.67 -0.23 0.00
Low Range Reading (uV) Difference (nV) Error (%)
Channel X + Input 2002.42 1.05 0.05
Channel X + Input 201.78 -0.10 -0.05
Channel X - Input -198.09 -0.02 0.01
Channel Y + Input 2002.29 1.07 0.05
Channel Y + Input 201.72 -0.00 -0.00
Channel Y - Input -198.35 -0.09 0.05
Channel Z + Input 2002.89 1.58 0.08
Channel Z + Input 200.81 -0.86 -0.43
Channel Z - input -199.74 -1.50 0.76
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voitage (mV) Average Reading (V) Average Reading (uV)
Channel X 200 -3.02 -4.63
- 200 5.76 3.48
Channel Y 200 -14.73 -14.79
- 200 13.33 13.35
Channel Z 200 22.85 22.46
-200 -26.37 -25.59

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 - 3.62 -2.93
Channel Y 200 8.50 - 4.83
Channel Z 200 9.97 5.98 -
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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 16034 14839
Channel Y 15828 15515
Channel Z 15288 15751

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

Input 10MQ

Average (pV) min. Offset (LV) | max. Offset (uV) Std. I;.\:\\’/;ation
Channel X 0.33 -0.86 1.85 0.54
Channel Y -0.48 -2.47 1.00 0.54
Channel Z -1.66 -3.08 -0.24 0.50

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 Z 200 200

8. Low Battery Alarm Voltage (Typical values for information)
Typical values

Alarm Level (VDC)

Supply (+ Vcc)
Supply (- Vcc)

+7.9
-7.6

9. Power Consumption (Typical values for information)

Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vcc) +0.01 +6 +14
Supply (- Vcc) -0.01 -8 -9
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data acquisition electronics
[

Accreditation No.: SCS 108
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

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

measurement.
°

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.
The following parameters as documented in the Appendix contain technical information as a

result from the performance test and require no uncertainty.

the nominal calibration voltage. Influence of offset voltage is included in this
the differential measurement.

input voliage.

[

DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of

Common mode sensitivity: Influence of a positive or negative common mode voltage on

Channel separation: \nfluence of a voltage on the neighbor channels not subject to an
corresponding to zero input voltage

AD Converter Values with inputs shorted: Values on the internal AD converter
zero voltage measurements.

current, not considering the input resistance.

Input Offset Measurement. Output voltage and statistical results over a large number of
Input Offset Current: Typical value for information; Maximum channel input offset

during internal auto-zeroing and during measurement.
alarm signal is ge:

Input resistance: Typical value for information: DAE input resistance at the connector,
Low Battery Alarm Voitage: " pical value for information. Below this voltage, a battery
~ Ted.
Power consumption.  picai value for information. Supply currenic = vé
modes.
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DC Voltage Measurement
A/D - Converter Resolution nominal

High Range:
Low Range:

1LSB =
1LSB =

6.1uV,
61nV,

full range =

-100...+300 mV
fullrange = -1......
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors

X

Y

z

High Range

404.663 + 0.1% (k=2)

403.465 + 0.1% (k=2)

405.010 + 0.1% (k=2)

Low Range

3.98578 + 0.7% (k=2)

3.96516 + 0.7% (k=2)

3.99894 + 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system

283°+1°
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Appendix

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 200000.39 2.63 0.00
Channel X + Input 20001.58 1.36 0.01
Channel X - Input -19998.48 2.54 -0.01
Channel Y + Input 200000.90 3.34 0.00
Channel Y + Input 20000.55 0.30 0.00
Channet Y - Input -19999 .91 1.23 -0.01
Channel Z + Input 199999.59 1.90 0.00
Channel 2 + Input 19998.55 -1.57 -0.01
Channei Z - Input -20004.33 -3.11 0.02
Low Range Reading (uV) Difference (uV) Error (%)
Channei X + Input 2000.71 0.06 0.00
Channel X + Input 201.15 0.23 0.11
Channel X - Input -198.08 0.92 -0.46
Channel Y + Input 2000.36 -0.13 -0.01
Channel Y + input 199.81 -0.98 -0.49
Channel Y - Input -200.22 -1.21 0.61
Channel Z + Input 2000.89 0.54 0.03
Channel Z + Input 200.06 -0.72 -0.36
Channel Z - Input -199.79 -0.68 0.34
2. Common mode sensitivity
DASY measurement parameters; Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voitage (mV) Average Reading (u1V) Average Reading (uV)
Channel X 200 -4.83 -5.89
- 200 7.67 5.93
Channel Y 200 -1.95 -2.63
- 200 -0.79 -0.35
Channel Z _200 -8.43 -9.27
- 200 8.42 8.08

3. Channel separatior

DASY measurement parameters: Auto Ze~

iime: 3 sec; Measuring time: 3 sec

Input Voltage ( W) | CF ~ (V) | Channel Y (uV) Channel Z (uV)
Channel X 200 - -1.46 -2.45
Channel Y 200 9.44 - 0.28
Channel Z 200 492 6.59 -
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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 16053 16715
Channel Y 16161 14601
Channel Z 16434 15429

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

Input 10MQ

Average (LV) min. Offset (LV) | max. Offset (uV) Bk l():\\,:;ation
Channel X 1.04 0.34 1.84 0.34
Channel Y -1.10 -2.50 0.04 0.56
Channel Z -0.63 -1.70 1.29 0.47

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 Z 200 200

8. Low Battery Alarm Voltage (Typical values for information)
Typical vaiues Alarm Level (VDC)
Supply (+ Vcc) +7.9
Supply (- Vcc) -7.6

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

Certificate No: DAE4-778_Aug12

Page 5 of 5




Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Sporton (Aude Certificate No: . 3.

CALI "ATION CER'.. - CATE

Object DAE4 - SD 000 D04 BJ - SN: 1279

Calibration procedure(s) QA CAL-06.v24
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: May 03, 2012

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
The measurements and the uncertainttes 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 1D # Cal Date {Certificate No.) Scheduled Calibration
Keithley Multimeter Type 2001 SN: 0810278 28-Sep-11 (No:11450) Sep-12
Secondary Standards D # Check Date (in house) Scheduled Check
Calibrator Box V2.1 SE UWS 053 AA 1001  05-Jan-12 (in house check) In house check: Jan-13

Name Function Signature
Calibrated by: Tachnician

1

Approved by: - ) Director

.l -\). ?g L’L\ﬁu\, vy

Issued: May 3, 2012

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

Certificate No: DAE4-1279_May12 Page 1 of 5



Calibration Laboratory of S,

Schweizerischer Kalibrierdienst

. X 2
Schmid & Partner ila\E\”—//mf, Service suisse d'étalonnage
Engineering AG o Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland é/, ///-\\\ :\\\" Swiss Calibration Service
KAt
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accredltation 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
o DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

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.

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

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

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

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

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

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

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

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

e 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: 1LSB = 6.1V,
Low Range: 1LSB = 61nV,

full range =
full range =

-100...+300 mV

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

Calibration Factors X Y 4
High Range 405.179 £ 0.1% (k=2) 404.974 £ 0.1% (k=2) 404.316 £ 0.1% (k=2)
Low Range 3.98658 + 0.7% (k=2) 3.98731 £ 0.7% (k=2) 3.99734 + 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system

117.0°+£1°
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Appendix

1. DC Voltage Linearity

High Range Reading (nV) Difference (LV) Error (%)
Channel X + Input 199991.33 -3.98 -0.00
Channel X + Input 20000.42 1.05 0.01
Channel X - Input -20000.99 0.62 -0.00
Channel Y + Input 199992.57 -2.48 -0.00
Channel Y + Input 20000.37 1.13 0.01
Channel Y - Input -20001.77 -0.06 0.00
Channel Z + Input 199995 .61 0.39 0.00
Channel 2 + Input 19999.27 0.00 0.00
Channel Z - Input -20002.85 -1.22 0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 1999.48 -0.32 -0.02
Channel X + Input 200.41 0.23 0.1
Channel X - Input -199.28 0.50 -0.25
Channel Y + Input 2000.24 0.55 0.03
Channel Y + Input 200.58 0.44 0.22
Channel Y - Input -199.75 -0.01 0.00
Channel Z + Input 1998.83 -0.82 -0.04
Channel Z + Input 198.55 -1.51 -0.75
Channel Z - Input -201.15 -1.30 0.65
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 (nV)

Channel X 200 17.08 15.93

- 200 -15.69 -16.88
Channel Y 200 8.48 8.38

- 200 -9.22 -9.58
Channel Z 200 -0.67 -0.84

- 200 -0.62 -0.65

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 - 3.17 -3.15
Channel Y 200 7.76 - 3.57
Channel Z 200 8.98 6.44 -
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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 15658 14778
Channel Y 16426 15731
Channel 2 15918 15544

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

Input 10MQ
Average (nV) min. Offset (uV) | max. Offset (V) Std. I():\\,r;ation
Channel X 0.78 -0.61 2.27 0.58
Channel Y 0.16 -1.45 245 0.76
Channel Z -0.63 -2.21 0.54 0.54
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 2 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vece) +7.9
Supply (- Vec) -7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vcc) +0.01 +6 +14
Supply (- Vee) -0.01 -8 -9
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Calibration Laboratory of S,
Schmid & Partner AN :
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
Multilateral Agreement for the recognition of callbration certificates

Accreditation No.: SCS 108

Client ‘ ' .

Object .

Calibration procedure(s) . . . - o

Calibration date:

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 {D Cal Date (Certificate No.) Scheduled Calibration
Power meter E4419B GB41293874 29-Mar-12 (No. 217-01508) Apr-13
Power sensor E4412A MY41498087 29-Mar-12 (No. 217-01508) Apr-13
Reference 3 dB Attenuator SN: S5054 (3c) 27-Mar-12 (No. 217-01531) Apr-13
\ Reference 20 dB Attenuator SN: 85086 (20b) 27-Mar-12 (No. 217-01529) Apr-13
l Reference 30 dB Attenuator SN: S5129 (30b) 27-Mar-12 (No. 217-01532) Apr-13
LReference Probe ES3DV2 SN: 3013 29-Dec-11 (No. ES3-3013_Dec11) Dec-12
@Ezt SN: 660 20-Jun-12 (No. DAE4-660_Juni2) Jun-13
Secondary Standards 1D Check Date (in house) Scheduled Check
RF generator HP 8648C | US3642U01700 4-Aug-99 (in house check Apr-11) In house check: Apr-13
D\letwork Analyzer HP B753E J_US37390585 18-Oct-01 (in house check Oct-11) In house check: Oct-12
Nar; Function S ature o

Caiibrated by: ’ !

Approved by:

Issued: October 1, 2012

This calibration certificate shah nc reproduced except in fuli without writien approval of the laboratory.
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Calibration Laboratory of SN2

_ X &S /’/2 Schweizerischer Kalibrierdienst
Schmid & Partner i ~ - 31 Service suisse d'étalonnage
Engineering AG : ' Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland

Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
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

A B, C modulation dependent linearization parameters

Polarization ¢ ¢ 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 =0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a)

b)

IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, December 2003

[EC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

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

NORM(f)x,y,z = NORMXx,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,z; Bx,y,z; Cx,y,z, VRx,y,z. A, B, C are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on freguency 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 ViHz) 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 NORMpx,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.

Certificate No: ES3-3270_Sep12 Page 2 of 11



ES3DV3 - SN:3270 September 28, 2012

Manufactured:  February 25, 2010
Calibrated: September 28, 2012

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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ES3DV3- SN:3270 September 28, 2012

y 7 -~ : ’ ! - ' v o ~ L]
nSY, L .Y - S0 | e 113 - 3N:3270
Basic Calibration Parameters
Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(V/m)*)* 1.11 1.21 1.22 +10.1 %
DCP (mV)® . 101.7 100.7 99.1

Modulation Calibration Parameters

uiD Communication System Name PAR A B c T VR Unct
dB dB dB mV (k=2)
0 CwW 0.00 X 0.00 0.00 1.00 143.0 +3.0 %
Y 0.00 0.00 1.00 114.5
Z 0.00 0.00 1.00 149.7

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%.

A The uncertainties of NormX,Y,Z do not affect the E*-field uncertainty inside TSL (see Pages 5 and 6).

5 Numerical linearization parameter: uncertainty not required.

E Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
field value.

Certificate No: ES3-3270_Sep12 Page 4 of 11




ES3DV3- SN:3270 September 28, 2012

WL - wsco T . l

Calibration Parameter Determined in Head Tissue Simulating Media

1 Relative _ | Conductivity Depth Unct.
f(MHz)¢ | Permittivity” | ~ (Sim)© ConvFX | ConvFY | ConvFZ | Alpha (mm) (k=2)
835 41.5 0.90 6.20 6.20 6.20 0.41 1.53 +12.0%
900 415 0.97 6.12 6.12 6.12 0.24 2.13 +12.0%
1750 40.1 1.37 5.20 5.20 5.20 0.58 1.35 +12.0%
1900 40.0 1.40 5.05 5.05 5.05 0.74 1.20 +12.0 %
20007 40.0 1.40 5.02 5.02 5.02 0.76 1.20 +12.0%
| 2450 [ 39.2 1.80 4.45 4.45 4.45 0.77 1.30 +12.0% ]

¢ Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

F At frequencies below 3 GHz, the validity of tissue parameters (¢ and o} can be relaxed to £ 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.
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ES3DV3- SN:3270 September 28, 2012

DiISY s Y- ‘rsof i S3DV3 - SN:3270

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHz)€ | Permittivity" - (Sim)*© ConvF X | ConvFY | ConvFZ | Alpha (mm) (k=2)
835 55.2 0.97 6.16 6.16 6.16 0.36 1.73 +12.0%
900 55.0 1.05 6.10 6.10 6.10 0.48 1.51 +12.0 %
1750 53.4 1.49 4.98 4.98 4.98 0.41 .79 +12.0 %
1900 53.3 1.52 4.67 4.67 4.67 0.80 1.18 +12.0%
2000 53.3 1.52 4.69 4.69 4.69 0.76 1.29 +12.0 %
2450 52.7 1.95 4.17 4.17 4.17 0.75 1.08 +12.0%

€ Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

F At frequencies below 3 GHz, the validity of tissue parameters (= and o) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and &) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.
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ES3DV3- SN:3270 September 28, 2012
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Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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ES3DV3- SN:3270 September 28, 2012
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Jncertainty of Axial Isot;opy Assessment: £ 0.5% (k=2)
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Uncertainty of Linearity Assessmient:  8.6% (k=2)
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ES3DV3- SN:3270

September 28, 2012
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Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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ES3DV3- SN:3270

DASY/EASY . . -ame! r

Other Probe Parameters

September 28, 2012

“© V3 -SN:3270

Sensor Arrangement Triangular
Connector Angle (°) -19.3
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 2mm
Probe Tip to Sensor Z Calibration Point 2 mm
Recommended Measurement Distance from Surface 3 mm
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Calibration procedure(s)

Calibration date:
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=T73DV6 - SN:1787

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

Accreditation No.: SCS 108

Certificate No: .

QA CAL-01.v8, QA CAL-23.v4, QA CAL-25.v4

Calibration procedure for dosimetric E-field probes

NMay 29, 2012

Calibration Equipment used (M&TE critical for calibration)

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%.

Approved by:

:Ci¥nicas vianager

Primary Standards ID Cal Date (Certificate No.) Scheduled Calibration
Power meter E4419B GB41293874 29-Mar-12 (No. 217-01508) Apr-13

Power sensor E4412A MY41498087 29-Mar-12 (No. 217-01508) Apr-13

Reference 3 dB Attenuator SN: §5054 (3¢) 27-Mar-12 (No. 217-01531) Apr-13

Reference 20 dB Atienuator SN: S5086 (20b) 27-Mar-12 (No. 217-01529) Apr-13

Reference 30 dB Attenuator SN: 85129 (30b) 27-Mar-12 {(No. 217-01532) Apr-13

Reference Probe ES3DV2 SN: 3013 29-Dec-11 (No. ES3-3013_Dec11) Dec-12

DAE4 SN: 660 10-Jan-12 (No. DAE4-660_Jan12) Jan-13

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

RF géenerator HP 8648C US3642U01700 4-Aug-99 (in house check Apr-11) In house check: Apr-13
Network Analyzer HP 8753E US37390585 18-Oc¢t-01 (in house check Oct-11) In house check: Oct-12

Name Function Signature y i

Calibrated by: (astrati

i.atoratory Technician / f
‘\ —

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

o
e
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Issued: May 29, 2012
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Calibration Laboratory of v,

N Y ’f? Schweizerischer Kalibrierdienst

Schmid & Partner ik - g Service suisse d'étalonnage
Engineering AG : S Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

NORMXx,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 modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization 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

Calibration is Performed According to the Following Standards:

a)

b)

IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, December 2003

IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

NORMNXx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMYx,y,z are only intermediate values, i.e., the uncertainties of NORMx,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,z; Bx,y,z; Cx,y,z, VRx,y,z: A, B, C 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 > 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.
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Manufactured:  May 28, 2003
Calibrated: May 29, 2012

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

May 29, 2012
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ET3DV6- SN:1787

May 29, 2012

DASY/EASY - Parameters of Probe: E 303V6 - SN:1787

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(V/im)*)* 1.61 1.67 2.16 +10.1%
DCP (mV)® 99.8 99.1 93.9
Modulation Calibration Parameters
uiD Communication System Name PAR A B C VR Unc™
dB dB dB mV (k=2)
0 CW 0.00 X 0.00 0.00 1.00 134.2 +1.9%
Y 0.00 0.00 1.00 141.3
z 0.00 0.00 1.00 158.6

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 NormX,Y,Z do not affect the E-field uncertainty inside TSL (see Pages 5 and 6).
B Numerical linearization parameter: uncertainty not required.

£ Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the

field value.

Certificate No: ET3-1787_May12
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ET3DV6—- SN:1787 May 29, 2012

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1787

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHz)® | Permittivity " (sim)” ConvF X | ConvFY | ConvFZ | Alpha (mm) (k=2)
750 41.9 0.89 6.46 6.46 6.46 0.28 2.84 +12.0%
835 41.5 0.90 6.12 6.12 6.12 0.31 3.00 +12.0%
900 415 0.97 5.91 5.91 5.91 0.33 3.00 +12.0%
1450 40.5 1.20 5.40 5.40 5.40 0.47 2.74 +120%
1750 40.1 1.37 5.27 5.27 5.27 0.70 2.21 +12.0 %
1900 40.0 1.40 5.06 5.06 5.06 0.69 2.29 +12.0%
2000 40.0 1.40 4.96 4.96 4.96 0.80 2.04 +12.0%
2150 39.7 1.53 4.78 4.78 4.78 0.80 1.98 £12.0%
2450 39.2 1.80 4.31 4.31 4.31 0.80 1.66 +12.0%

© Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

f At frequencies below 3 GHz, the validity of tissue parameters (¢ and «) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (£ and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.
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ET3DV6- SN: 1787 May 29, 2012

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1787

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.

f (MHz) ¢ PermitﬁvityF (Sim)" ConvF X | ConvFY | ConvFZ Alpha (mm) (k=2)
750 55.5 0.96 6.20 6.20 6.20 0.30 2.70 +12.0%
835 55.2 0.97 6.08 6.08 6.08 0.32 3.00 £12.0%
900 55.0 1.05 6.01 6.01 6.01 0.43 2.28 £12.0%
1450 54.0 1.30 5.18 5.18 5.18 0.59 2.30 +12.0%
1750 53.4 1.49 4.81 4.81 4.81 0.80 2.47 +12.0 %
1900 53.3 1.52 4.58 4.58 4.58 0.80 247 £12.0%
2000 53.3 1.52 4.65 4.65 4.65 0.80 2.44 +12.0 %
2150 53.1 1.66 4.50 4.50 4.50 0.80 217 +12.0 %
2450 52.7 1.95 4.04 4.04 4.04 0.67 1.35 +12.0 %

© Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

F At frequencies below 3 GHz, the validity of tissue parameters (¢ and &) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is restricted to * 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters,
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Frequency Response of E-Field
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Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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ET3DV6- SN:1787

May 29, 2012

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1787

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 167
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 6.8 mm
Probe Tip to Sensor X Calibration Point 2.7 mm
Probe Tip to Sensor Y Calibration Point 2.7 mm
Probe Tip to Sensor Z Calibration Point 2.7 mm
Recommended Measurement Distance from Surface 4 mm
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Swiss Calibration Service
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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%.

Calibrated oy:

Approved by:

This calibration certificate shall not be reproduced except in fuli without written aporoval of the laboratory.

Certificate No: EX3-3697_Sepi2

Issued: September 28, 2012

Primary Standards D Cal Date (Certificate No.) Scheduled Calibration

Power meter E4419B GB41293874 29-Mar-12 (No. 217-01508) Apr-13

Power sensor E4412A MY41498087 29-Mar-12 (No. 217-01508) Apr-13

Reference 3 dB Attenuator SN: S5054 (3c) 27-Mar-12 (No. 217-01531) Apr-13

Reference 20 dB Attenuator SN: §5086 (20b) 27-Mar-12 (No. 217-01529) Apr-13 B

Reference 30 dB Attenuator SN: §5129 (30b) 27-Mar-12 (No. 217-01532) Apr-13 .

Reference Probe ES3DV2 SN: 3013 29-Dec-11 (No. ES3-3013_Dec11) Dec-12 o J

DAE4 SN: 660 20-Jun-12 (No. DAE4-660_Jun12) Jun-13 _ ]

Secondary Standards 1D Check Date (in house) Scheduled Check - . ﬂ

RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Apr-11) In house check: Apr-13 _‘

Network Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-11) In house check: Gc 12 |
Name Function Signature B _I
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Calibration Laboratory of RN

X N N ", S Schweizerischer Kalibrierdienst
Schmid & Partner S~ 2 c Service suisse d'étalonnage
Engineering AG » S Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Swiizerland 1,,' Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
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
A B C modulation dependent linearization parameters
Polarization ¢ @ rotation around probe axis
Polarization 8 8 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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues”, December 2003

b) IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
e  NORMpXx,y,z: Assessed for E-field polarization 3 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMXx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E-field
uncertainty inside TSL (see below ConvF).

¢ NORM(f)x,y,z = NORMXx,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-.

e 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.

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

e Axy,z Bxy,z Cxy,z VRxy,z: A, B, C 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.

e 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 NORMXx,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.

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

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

Certificate No: EX3-3697_Sep12 Page 2 of 11



EX3DV4 — SN:3697 September 28, 2012

Manufactured:  April 22, 2009
Calibrated: September 28, 2012

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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EX3DV4- SN:3697 September 28, 2012

DASY/EASY - | PRI . .3DV4 - SN:3697

Basic Calibration Parameters

Sensor X Sensor Y SensorZ Unc (k=2)
Norm (uV/(Vim)*)* V 047 0.47 0.52 +101 %
DCP (mV)~ 99.1 99.9 98.4

Modulation Calibration Parameters

uID Communication System Name PAR A B o VR Unct
dB ds dB mv (k=2)
0 CwW 0.00 X 0.00 0.00 1.00 154.0 +3.5%
[ Y | 000 0.00 1.00 | 1541
| 1 z | 000 0.00 1.00 | 1575

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%.

A The uncertainties of NormX,Y,Z do not affect the E*-field uncertainty inside TSL (see Pages 5 and 6).

8 Numerical linearization parameter: uncertainty not required.

£ Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
field value.

Certificate No: EX3-3697_Sep12 Page 4 of 11



EX3DV4- SN:3697 September 28, 2012

DASY/EASY - aelers of . L3 14 17

Calibration Parameter Determined in Head Tissue Simulating Media

Relative ‘Conductivity Depth Unct. W
f(MHz)® | Permittivity" (sim)© ConvF X | ConvFY | ConvFZ | Alpha (mm) (k=2)

750 41.9 0.89 8.98 8.98 8.98 0.18 1.41 +12.0%
835 415 0.90 8.64 8.64 8.64 0.34 0.95 +120%
900 415 0.97 8.66 8.66 8.66 0.53 0.69 +12.0%
1450 40.5 1.20 8.19 8.19 8.19 0.16 1.83 +12.0%
1750 40.1 1.37 7.70 7.70 7.70 0.60 0.69 +12.0%
1900 40.0 1.40 7.43 743 7.43 0.51 0.74 +12.0 %
2000 40.0 1.40 7.36 7.36 7.36 0.63 0.66 +12.0%
2300 39.5 1.67 6.93 6.93 6.93 0.34 0.91 +12.0%
2450 39.2 1.80 6.58 6.58 6.58 0.28 1.01 +12.0%
2600 39.0 1.96 6.42 6.42 6.42 0.40 0.81 +12.0%
5200 36.0 4.66 4.86 J( 4.86 4.86 0.30 | 1.80 131 %
5500 35.6 4.96 4.60 4.60 4.60 0.30 1.80 +13.1%
5600 35.5 5.07 4.25 4.25 4.25 0.35 1.80 +13.1% 1
5800 35.3 5.27 4.28 4.28 4.28 0.45 1.80 +13.1% ]

¢ Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

F At frequencies below 3 GHz, the validity of tissue parameters (¢ and «) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is restricted to + 5%. The uncertainty is the RSS of
the Convf uncertainty for indicated target tissue parameters.

Certificate No: EX3-3697_Sep12 Page 5 of 11



EX3DV4- SN:3697 September 28, 2012

[N )

AN B c « S S . f4-_. °

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHz)¢ | Permittivity (sm)* ConvF X | ConvFY | ConvFZ | Alpha (mm) (k=2) W

750 55.5 0.96 8.86 8.86 8.86 0.49 0.78 +12.0% l
835 552 0.97 8.65 8.65 8.65 0.30 1.08 +12.0%
900 55.0 1.05 8.57 8.57 8.57 0.33 1.01 +12.0%
1450 54.0 1.30 7.80 7.80 7.80 0.19 1.80 +12.0%
1750 53.4 1.49 7.26 7.26 7.26 0.46 0.79 +12.0%
1900 53.3 1.52 6.96 6.96 6.96 0.40 0.83 +12.0 %
2000 53.3 1.52 7.10 7.10 7.10 0.33 0.90 +12.0%
2300 52.9 1.81 6.76 6.76 6.76 0.54 0.72 +12.0%
2450 S2.0 1.95 6.57 6.57 6.57 0.75 0.57 +12.0%
2600 52.5 2.16 6.40 6.40 6.40 0.80 0.56 £12.0%
5200 49.0 5.30 4.29 4.29 4.29 0.40 1.90 4 +131 %

e
5500 48.6 5.65 3.91 3.91 3.91 040 | 190 E 131 %
5600 48.5 577 3.75 3.75 3.75 0.4:\ 1.90 +131 %
5800 48.2 6.00 4.06 4.08 L4.06 0.50 l 1.90 +13.1 %

¢ Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at catibration frequency and the uncertainty for the indicated frequency band.

f At frequencies below 3 GHz, the validity of tissue parameters (= and o) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (e and &) is restricted to = 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.
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EX3DV4- SN:3697 September 28, 2012
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3DV4- SN:3697 September 28, 2012
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Uncertainty of Axial isotropy Assessment: * 0.5% (k=2)
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EX3DV4- SN:3697 September 28, 2012

lynamic L _ " lhead)
(TEM cell , f = 900 MHz)

Input Signal [uV]

107 102 10! 100 102
SAR [mW/cm3]
_ o]
not cor, .2nsated compensated

Esror {dB]

103 162 30-1 100
SAR [mW/cm3]

! Lo
not compensated compensated

Uncertainty of Linearity Assessment: * 0.6% (k=2)
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EX3DV4- SN:3697 September 28, 2012

vere  act r Assessment

f = 835 MHz WGLS R9 (H_convF) f = 1800 MHz, WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment:  2.6% (k=2)
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EX3DV4- SN:3697

W7 ! 14
n.l' /_1\:' , <

Other Probe Parameters

2eriof |t

W4 -

September 28, 2012

:1‘ !

LSensor Arrangement

TriangulaT’

‘ Connector Angle (°) -91.1
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled

| Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point i mm
Recommended Measurement Distance from Surface 2 mm

Certificate No: EX3-3697_Sep12
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schwelzerischer Kalibrierdianst
Service suisee d'étalonnage
Servizio svizzero di taratury
Swiss Calibration Servica

Accradited by the Swiss Accredilation Senace (SAS) Accreditation No.; SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TEL tissue simulating lguid

NORMx,y.z sensitivity in free space

ConvF sensitivity in TSL 7 NORMyx,y 2

oce diode compression pomnt

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

A B, C meodulation dependent linearization parametars

Polarization o ip rotation around probe axis

Polarization 3 A rotation around an axis that is in the plane normatl to probe axis (at measurement center),

l.e., =0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a} |EEE Std 1528-2003, "|EEE Recemmendad Practice for Datarmining the Peak Spatial-Averaged Spacific
Absorption Rate {SAR) in the Human Head from Wireless Communications Devices: Measurement
Tachnigues”, Decembear 2003

h) |EC 62209-1, "Procedure fo measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
«  NORMzx y.2 Assessed for E-field polarization & =0 (f = 800 MHz in TEM-ceil; f > 1800 MHz: R22 waveguide)
NORMx,y.z are only intermediate values, |.e., the uncerainties of NORMx.y,z does not affact the E*field
uncertainty inside TSL (see below ConvF).

o NORMfIx. v,z = NORMx.v.2z * frequency_response {see Frequency Response Chart), This linearization is
implementad in DASY4 software versions later than 4.2, The uncertainty of the frequancy response |s included
in the stated uncertainty of ConvF

»  DCPxy z DCP are-numencal inearizatlon parameters assessed based on the dala of power sweep with CW
signal (no unceriainty required). DCP does nol depend on freguency nor media,

«  PAR:PAR is the Peak lo Average Rallo that ls not calibrated but determined based an the signal
charactenstics

o Axyz Bryz Cxy.z VRxy.z A B, Care numerlcal lineanzation 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
maximurm calibration range expressed in RMS voitage across the diode.

» ConvF and Boundary Effect Paramaters: Assessed in flat phantom using E-field {or Temperature Transfer
Standard for f = 800 MHz) and inside waveguide using analytical field disiributions based on power
meas: ramants inr f > A00 MH7 The same satups ara usad for assessment of the parameatars applied for
boundary compensation {alpha, depth) of which typical uncentainty values are given. These parameters are
used in DASY4 software 1o improve probe acouracy close to the boundary, The sensitivity in TSL corresponds
to NORMsx, v,z * ConvF whereby the uncertainty corresponds o that given for ConwvF A frequency dependent
ConvF is used in DASY version 4 4 and higher which allows extending the validity from + 50 MHz to + 100
MHz

= Sphencal isotropy (3D dewviation from isotrapy): In a field of low gradients realized using a fiat phantom
exposed by a palch antenna,

«  Sepsor Offsef The sensor offsel corresponds to the offsat of virtual measurement center from the probe tip
{on probe axis), No tolerance required.

Cerificate No ET3-178B_Dct12 Page 2af 11
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Probe ET3DVO6R

SN:1788

Manufactured:  May 28, 2003
Calibrated: October 23, 2012

Calibrated for DASY/EASY Systems

(Note: nan-compatibie with DASY 2 system!)
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ET3DVER- SN:1788

October 23, 2012

DASY/EASY - Parameters of Probe: ET3DV6R - SN:1788

Basic Calibration Parameters

Sansor X Sensor Y Sansor Z Unc {k=2)
Norm {uwgwmﬁ“ 210 1.08 1.90 2 10.1 %
DCEP (m\/) 100.2 100.5 101.8
Modulation Calibration Parameters
uiD Communication System Name PAR A B C VR Une"
dB dB dB my (k=2)
1] ow 0.00 " 0.0 0.0 1.0 160.6 +3.5 9%
Y 0.0 0.0 1.0 160.7
Z 0.0 0.0 1.0 153.0

The reported uncertainty of measurement js stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for 2 normal distribution corresponds to a coverage
probability of approximately 95%.

~ The uncedainbes of MormX.¥.2 do not attect tne EXfeld unceralnty mzide TSL (see Pages 5 and )
® Mumerical linesrization parameter. uncedanty nol reguined

¥ Uncertainty is detarmined using the max. deviation from finear response applying rectangular distribution and |s expressed for (he square of the

fiedd vallie,

Certificate No: ET3-1788_0ct12
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ET3DVER-SN1788 October 23, 2012

DASY/EASY - Parameters of Probe: ET3DVGR - SN:1788

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.

f{MHz}® | Permittivity" (5/m)" ConvF X | ConvFY | ComvFZ | Alpha | (mm) {k=2)
835 415 0.90 5.96 5.96 5.96 0.27 3.00 £12.0%
800 415 0.97 584 584 5 84 0.34 2.56 £ 12.0 %
1750 40.1 1.37 5.05 5.05 5.05 (.68 2.29 +12.0%
1900 40.0 1.40 4,65 4,85 4.65 0,80 2.09 +12.0 %
2000 40.0 1.40 4.63 4,63 4.63 0.80 2.08 +12.0 %
2450 392 1.80 400 4.00 4.00 0.80 1.60 +12.0 %

& Fraquancy valldity of = 100 MAz anly apphas for DASY va.2 and higher (see Page 2}, efee i |5 resincied o = 50 MHz. The uncenainly & the RSS
of the ConyF uncertainly al callbeation freguancy and the uncertainty for the indicatad fraquancy band

" &t frequencles balow 3 GHz, the validity of tssue pazamaters (= and o) can be relazed to + 10% If boud compenzation formsta iz appeed to
measured SAR values. Al frequencies ahove 3 GHz, the validity of lissie parameisrs (c and o) is resincted 1o £ 5%, The uncedalnty = the BRSS of
the CamvF uncafainty for Indicated target lissus parameters.

Certificate No: ETA-1788_Octi2 Page 5 of 11



ET3DVER— SMN1788 Qclober 23, 2012

DASY/EASY - Parameters of Probe: ET3DV6R - SN:1788

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz) © Pe?rnﬁlrt:;:i:y F Cnr{tgﬁnn:l;ity ConvF X | ConvEFY | CanvF Z | Alpha m‘; !:'Lrg;
835 552 0497 5,82 582 5492 0.2 3.00 +12.0%
800 55.0 1.05 5.85 5.85 5.85 0.33 2.71 +12.0 %
1750 53.4 1489 4.42 442 4.42 0.80 2.46 +120%
1900 53.3 1.52 415 415 4.15 0.80 227 +12.0%
2000 53.3 1.52 417 417 417 0.80 2.27 +12.0%
2480 52.7 1.95 367 367 367 0.50 220 +12.0%

4 Fragquency validity of + 100 MHz onty applies for DAY wd 4 and nigher (see Page 2, else it s restrcied to = 50 MHz, The uncemainty is the RES
of the ConyF uncantainty al callbration frequency and the uncerainty fod the indicated froguency band.

" it frequencles below 3 GHz, tha validity of tissua parameters {c and o) can be relaxed to + T0% if liguo compensanon farmaea & appied o
measursd SAR values. Al fraguencies above 3 GHz, the validity of lissue parameters (¢ and a) & restricted 10 £ 5% The uhcenaginty is the RSS af
{he ConvF uncenalaty for indicated targel fiesue paramaters.
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ET3DVER- SN 1788 October 23, 2012

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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ETIOVER— SN 1788 October 23, 2012

Receiving Pattern (¢), 9 = 0°
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Uncertainty of Axial Isotropy Assessmant: + 0.5% (k=2)
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ETADVER- SN:17488

Dynamic Range f(SARcaq)
(TEM cell , f = 900 MHz)

1o 10
SAR [mWicm3)

Error [dB]

107 1'0-* 109 101
SAR [mW/em3]

not compensated compansated

Uncertainty of Linearity Assessment: £ 0.6% (k=2)

COctober 23, 2012
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ET30OVER~ SN:1788

Octaber 23, 2012

DASY/EASY - Parameters of Probe: ET3DV6R - SN:1788

Other Probe Parameters

Sensar Arrangement Triangular
Cannector Angle (%) -66.3
Mechanical Surface Detection Mode disabled
Optical Surface Detection Mode disabled
Frobe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 88 mm
Probe Tip to Sensor X Calibration Point 27 mm
Probe Tip to Sensor ¥ Calibration Point 2.7 mm
Probe Tip o Sensor £ Calibration FPalnt 2.0 mm
Recommended Measurement Distance from Surface 4 mum

Cartificata No, ET3-1788_0ct12 Page 11 of 11






Calibration Laboratory of

A

; St s Schweirenschor Kalibrierdlanst
Schmid & Partner %‘“"\-\h:'ﬁ’ﬁjf—. ¢ Service suisse d'étalonnage
Engineering AG T — = 5 Servizio svizzero di taratura
Zeughaussirasse 43, B004 Zurich, Switzerland ‘-54’:/’;:-._'*_?3’ Swiss Calibration Service
Accredited by tha Swiss Accreditation Servica (SAS) Accreditation Ne.: SCS 108

Tha Swiss Accreditation Service is one of the signatories 1o the EA
Multilsteral Agreement for the recognition of calibration centificates

Glossary:

TsL tissue simulating liquid

NORMx,v.2 sensitivity in free space

ConvF sensitivity In TSL { NORMx v,z

DCe dinde compression point

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

ABC madulation dependent ineanization parameters

Polarization g ip rotation around probe axis

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

i@, 8 =015 normal to probe axis

Calibration is Performed According to the Following Standards:

a)

b)

IEEE Std 1528-2003, "|[EEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measuremenl
Technigues”, December 2003

IEC 62209-1, "Procedure to measure the Specific Absorption Rale [SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

Cenificate No: EX3-3792_Jun12 Faga 2 of 11

NOBRMx,y,z: Assessed for E-field polarization 4 =0 (f = 900 MHz in TEM-cell; f = 1800 MHz: R22 waveguide),
NORMyx,y,z are only |ntermediale values, i.e., the uncertanties of NORMx,y,2 does not affect the E”-field
uncertainty inside TSL (see below ConvF),

WNORM(fx,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.

DCPyx, . z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncerainty 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
characleristics

Ax,y.z; Bx,y.z; Cx.y.2, VRx.y.z: A, B. C are numencal lineanzation 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 vollage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {or Temperalure Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measuraments for f = B00 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical unceriainty values are given. Thesa paramestars ara
used in DASY4 software to improve probe accuracy close to the boundary, The sensitivity in TSL corresponds
ta NORMx,y.z * ConvF whereby the uncertainty corresponds to thal given for ConvF. A frequency dependent

ConvF is used in DASY version 4.4 and higher which allows extending the validity fram £ 50 MHz to £ 100
MHz

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

Sensor Offset: The sensor offset comesponds to the offset of virtual measurement center from the probe tip
(on prabe axis), Mo tolerarce required.
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Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 systeml)
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EX3DV4— SN:3732

Basic Calibration Parameters

Sensor X Sensar Y Sensor £ Unc (k=2)
Norm {uwgwmﬁ‘ (.64 0.54 0.53 +101 %
DCP (m\V) 99.0 994 103.0
Modulation Calibration Parameters
uiD Communication System Name PAR A B c VR Unc”
dB dB da mv (k=2)
o ow 0.00 X 0.00 0.00 1.00 1362 | +33%
Y | 000 0.00 1.00 131.7
Z 040 0.00 1.00 1657
The repurted uncerlainly of measurement is stated as the standard uncertainty of measurement

muiltiplied by the caverage factor k=2, which for a normal distribution carresponds lo a coverage
probability of approximately 95%.

flebd valise

Canificate No; EX3-3792_ Jun12

* The uncertamfies of NommX, Y, Z do not affect the E-field uncertainty insde TSL (eee Pages 5 snd §),
" Mumencal finearization parameter. upcenainty not required

Paged of 11

£ Uncanainty = determinad w=ing the max, deviation from linear response apolying rectangular distribution and 19 expressad for the sguare of the

June 21,2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3792




EX30VA—SN:3792 June 21, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3792

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.
f(MHz)© | Permittivity (8im) " ConvFX | ConvFY | ConvFZ | Alpha | (mm} (k=2)
B35 415 0.90 9.02 8.02 8.02 041 0.85 +12.0%
200 41.5 0.97 B.89 B.89 B.83 057 0.73 +12.0 %
1750 401 137 g.18 B16 B.16 D75 (.61 +12.0%
1500 40.0 1.40 773 773 773 0.41 0.83 +12.0 %
2000 40.0 1.40 7.68 7688 7.68 0.44 0.78 +12.0 %
2300 38.5 1.67 27 7.27 7.27 0.65 0.64 +12.0 %
2480 9.3 1.80 £.82 6.82 6822 035 087 + 120 % I
2600 349.0 1:96 6.72 6.72 6.72 0.44 0.78 £120%
as00 3748 2.99 6.83 6.83 5.83 0.41 0.93 131 %
5200 36.0 4 B 5.07 507 507 030 1.80 + 131 %
5300 358 4.76 4.96 4.96 4.96 0.38 1.80 +13.1 %
5500 35.6 4.96 471 an 4.71 0.40 1.80 +13.1 %
5600 35.5 507 4.66 486 4,66 0.40 1.80 £13.1%
5800 35.3 5.27 4.48 4,48 4.48 0.48 1.80 +13.1 %

" Erequency yalidity of = 100 MHz only applies for DASY w4 and feghar ($ee Page 2], sise 't 8 restncted to-2 50 MHz. The uncertainty & the RS
of the ConvF uncartainty &t calibralion frequency gnd the uncedainty for thie indicared freguency bhand.

* Al frequencies below 3 GHz. the validity of fissies parameters (s 8nd o) can be rslaxsd to+ 10% i liguid sompansatian formula is apgpied to
‘mazsured SAR values. Al frequencles sbove 3 GHz, the valdity of tissue paramelers (eand o) = restricted to + 5% The unoertainty (s the RSS of
the Comvf uncedainty for indicaied target issue parsmelers

Cartificate No: EX3-3792_Jun12 Page 5of 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3792

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unet,

f (MHz) = Pemiﬂiﬂty' {Sim)" ConvFX | ConvFY | ConvFZ | Alpha {rmm) {k=2)
835 55.2 0.87 8.99 8.99 B.99 080 D.62 +12.0.%
S00 550 1.05 8.98 B.98 8.98 0.66 0.67 +12.0 %
1750 534 143 7.7 7.71 .71 0.37 .92 =12.0%
1800 53.3 1.52 7.28 7.249 7.29 G40 0.88 +12.0 %
2000 53.3 1.52 7.44 7.44 744 0.40 0.89 £12.0 %
2300 52.9 181 714 714 714 0.57 072 £120%
2450 527 1.95 710 T A0 710 080 055 +12 0%
2600 52.5 216 6.84 684 6.84 0.80 (.50 +£120%
A500 51.3 3.31 6.12 6.13 813 0.3 1.15 £131 %
5200 49.0 5.30 4:20 4.20 420 .50 1.80 +13:1 %
5300 488 542 4. 4.01 4,01 0.50 1.80 + 131 %
5500 48.6 5.65 g 381 3.81 0.50 1.80 +131%
5600 48.5 5.77 3.72 372 3.72 [ 0.50 1.80 131 %
5800 482 §.00 389 3.89 3.89 060 1.80 #1311 %

* Frequency valkdily of = 100 MHz only apphes for DASY v4.4 and higher (see Page 2}, sise il = restrictad ta + 50 MHe The uncertainty is 1he RS2
of the ConvF uncerainty at calibration frequency and the uneentainty fof the indicated frequency band.

At fraquencias below 3 GHz. the vaiidity of issue parasmeters: (s anc ) can be retaced to-= 0% if Nowd compansabaon fomula = apphad 1o
measured SAR values, M frequencies above 3 GHz, the validity of fizsue parameters (¢ and o) 5 restricted (0 + 5%, The uncedainty = the RSS of
the ConvF uncertainty for indicated targat fissue paramelers. '

Cartilicate No: EX3-3792 Juni2 Page 6ol 11
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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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Receiving Pattern (¢), 9 =0°
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Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)
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Dynamic Range f(SARqa4)

(TEM cell , f =900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

f= 835 MHz WGLS R9 (H_convF) = 1900 MHz WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

-0 -G8 08 -04 <02 00 D2 04 g8 o8& 10
Uncaertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3iDV4a- 5N:3792

Jdune 21, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3792

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle ("} 313
Mechanical Surface Detection Mode enabled ]
Optical Surface Detection Mode disabled
Frobe Overall Length 337 mm
Frobe Body Diametar 10 mm
Tip Length 8 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor % Cabibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
"Probe Tip to Sensor Z Calibration Point 1 mm
Recommendead Measurement Distance from Surface 2 mm

Cartificate No: EX3-3792_Juni2 Page 11 of 11





