FCC SAR Test Report Report No. : FA560305

Appendix C. DASY Calibration Certificate

The DASY calibration certificates are shown as follows.
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Calibration Laboratory of

Schmid & Partner S \\\_/& S Schwelzerischer Kalibrierdienst
Engineering AG M C Service sulsse d'étalonnage
Zeughausstrasse 43, 8004 Zurich, Switzerland ﬁ‘«//’//'_\—i\ S Soato awizzero ditaraturs
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Swiss Calibration Service

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

Ciient  Sporton CN (Auden)

[CALIBRATION CERTIFICATE

Accreditation No.: SCS 0108

Certificate No: DAE4-1 358_Apr15

Object DAE4 - SD 000 D04 BM - SN;: 1358

Calibration procedure(s) QA CAL-06.v29
- Calibration procedure for the data acquisition electronics (DAE)

Calibration date: April 28, 2015

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

[ Al} calibrations have been conducted in the closed laboratory lapillty: environment temperature (22 = 3)°C and humidity < 70%.

'Calibratlon Equipment used (M&TE critical for callbration) »

Primary Standards ID# — Cal Date (Certificate No.) Scheduled Calibration

Keithley Multimeter Type 2001 SN: 0810278 03-Oct-14 (No:15673) o ~ Oct-15

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

Auto DAE Calibration Unit SE UWS 053 AA 1001 06-Jan-15 (in house check) In house check: Jan-16

Calibrator Box V2.1 SE UMS 006 AA 1002 08-Jan-15 (In house check) In house check: Jan-16
Name Function Signature

Calibrated.by: . R.Mayoraz. . ... .. . Technlcian

poorovatby: Fin Bomholt . Deputy Technical Manager F_ W ! %..

L

Issued: April 28, 2015

This calibration certificate shall not be.reproduced except in full without written approval of the laboratory.
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Accreditation No.: SCS 0108

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.

e DC 'Voltage Meésurement Lineafitj): Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

o Gommon 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. oL
» AD Converter Values with.inputs shorted: Values on the internal AD converter
corresponding to zero input voltage - . - :

* Ipput Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements. ... ... . S

* 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 Battefy Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated. . e o

o Power consumption: Typi¢al value for information. Supply currents in various operating
modes. . . 1 e e e e . L .

k
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DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = 6.1V, fullrange = -100...4+300 mV
Low Range: 1LSB = 61nVv, full range= -1....... +3mv
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y r 4
High Range 403.483 1 0.02% (k=2) | 403.518 + 0.02% (k=2) | 403.518 £ 0.02% (k=2)
Low Range 3.96161 + 1.50% (k=2) | 3.98846 + 1.50% (k=2) | 3.99209 + 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system 136.0°+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 199994.26 0.19 0.00
Channel X + Input 20001.61 1.85 0.01
Channel X - Input -19999.78 2.01 -0.01
Channel Y + Input 199995.03 0.73 0.00
Channel Y  +Input 19996.49 -3.43 -0.02
Channel Y - Input -20003.21 -1.32 0.01
Channel 2 + Input 199996.71 2.48 0.00
Channel 2 + Input 20001.26 1.31 0.01
Channel 2 - input -20002.05 -0.22 0.00
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 1999.91 0.13 0.01
Channel X +Input - 1201.31 1.19 0.59
Channel X = -input -199.69 " 0.03 -0.02
ChannelY -~ +Input- - 1999.53 - <0.30 -0.01
ChannelY - +input - - 199.29 - +0.81 -0.40
'Channel'Y ~~  -input -200.90 - 4113 0.57
ChannelZ ~ +Input 1999.62 - 4016 - -0.01
ChannelZ ~ +Input- - 199.39 - - «0.68 - -0.34
ChannelZ =~ “-Input* 20048 073 037"
2. Common mode sensitlvity : :
DASY measurement _parameters: Auto Zero Time 3sec. Measurirg tlme 3sec ‘
Common mode N . High Range Low Range
|Input Voitage (mV) ~ Averageheadlng (p,V) Average Headmg wV)
Channel X 200 ° 23.04 21 59
- 200 o -20.28 -21 73
Channel Y 200 . -27.94 -27.90
o 200 [ 2804 2578
Channel Z 200 nsz -11.39
-200 1005~ 10.04

3. Channel. separatlon ‘
DASY measurement parameters Auto Zero Time: 3 sec, Measuring time: 3 sec

. Input Voltage (mV) ChannelX(uV) Channel Y (uV) Channel Z (uV)
Channel X | 200 . N 206 - -3.29
Channe! Y + 200 - 9.41 B - 3.82
Channel 2 200 10.45 5.44 -
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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 15573 16145
Channel Y 16047 15196
Channel Z 16064 15449

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

Input 10MQ
Average (1V) | min. Offset (uV) | max. Offset (uv) | Std- ?:“,';atk’“
Channel X 0.95 0.01 1.94 0.34
Channel Y 0.52 -0.73 221 0.53
Channel Z 0.85 -0.34 2.15 0.50
6. Iﬁpdt Offset Current
Nominal Input circuitry offset current.-on-all channels; <25{A
7. Input Resistance (Typlcal values for mformation) .
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200" 200
Channel 2 200 200
8. Low Battery Alarm Voltage (Typical. valusis for information)
Typical values Alarm Level 1(VDC)
Supply (+ Vec) ‘ .f7~.9
Supply (- Vec) -7.6
9. PoWér Conéuhption (f;pical values for.informétion)
Typical values Swltched oﬂ (mA) Stand by (mA) | Transmitting (mA)
Supply (+ Vee) - | - +0:01- e 4B 4 -
Supply (~Vee) -=0:01- - - - -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
s ' 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 voitmeter in the respective range.

o ' 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 Voitage Measurement Linearity: Verification of the Linearity at +10% and -10% of

the nominal ca[ibratlon 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 voitage on the neighbor channels not subject to an
- input voEtage

* - 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. -

.o Input Offse_t 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,
- dunng internal auto-zeroing.and during measurement.

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

«  Power consumption Typlcal value for lnformatlon 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 = 61nv, fulrange= -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Catlibration Factors X Y z
I-_figh Range . 405.582 £ 0.02% (k=2) | 403.473 £ 0.02% (k=2) | 404.923 + 0.02% (k=2)
Low Range } 3.96551 + 1.50% (k=2) | 3.99166 * 1.50% (k=2) | 3.98776 + 1.50% (k=2)

Connbc_tor Angle

Connector Angle to be used in DASY systemn 186.0°£1°
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: _Appequix_ (A_dditiona_l_ assessrnen_ts outside the scope of SCS108)
1 DC Voltage Lmearlty

High Range Reading (uV).'. " Difference {uV) Error (%)
Channel X  +Input 200032.42 0.17 0.00
C_hannelx +inpui © 20006.44 2.48 0.01
Channéi X7 «Input -20003.75 1.42 -0.01
Channel Y’ + Input 200033.90 1.88 0.00
Channel Y " +Input 20003.42 0.41 -0.00
ChannelY “-Input -20004.48 0.84 -0.00
ChannelZ  +Input 1200035.95 4,02 0.00
ChannelZ =~ +input 20001.57 2.14 -0.01
ChannelZ'~ - Input -20006.48 -1.03 0.01
Low Range' o Reading (V) Difference (uV) Error (%)
Channel X " +input 2000.63 0.09 0.00
Channel X +Input 201.55 0.94 0.47
~ | Channel X' - Input- -199.12 0.32 -0.16
| Channel Y- + Input - 2000.86 . 0.46 0.02
ChannelY - +Input 200.23 -0.19 -0.10
|Channel Y - Input -199.83 -0.23 0.11
Channel Z + Input 1999.80 -0.49 -0.02
Channel Z + Input 199.09 -1.38 -0.69
Ch.anneIZ” . -_Input' -200.32 -0.71 0.35
2. Common ‘mode sensitivity
DASY measurement parameters Auto Zero Tlme 3 5ec; Measunng time: 3 sec
' " | common mode -~ : High Range’ Low Range
_ Input _\_lo[_tage (mv). Average Reading (|.|.V) Average Reading (uV)
Channel X~ ' 200 Y 7.40
o - 200" . -5.53 -7.23
Channel Y’ 200 6.03 5.93
_ o - 200 7.02 -6.90
" | channelz’ 200 -4.66 4.55
' - - -200 1.56 1.76

3. Channel separation
' DASY rneaswement 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 - 1.77 -4.82
Channel Y 200 8.18 - 1.73
Channel Z 200 9.79 5.56 -
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4. AD-Converter Values with inputs shorted

DASY measurement param_eters:_ Aqto Zer_p Time: 3 S€c; Measuring time: 3 sec

: o o - | High Range (LSB) Low Range (LSB)
Channei X 15917 16559
Cﬁannei Y 15625 16454
Channel 2 16119 13095

5. Inp_ut Offset Measurement

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

Input 10MQ -

' ' -~ Average (uV) | min. Offset (V) | max. Offset (uV) Std. l?:\\;;ation
Channel X - .0.80 -1.98 0.43 0.53
Channel Y -0.05 -2.62 1.86 0.61
Channel Z -0.54 2,21 1.34 0.55

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 (+ Vec) |

1 Supply (- Vec) -

+7.9
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 (- Vee) ~0.01 -8 -9
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