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|CALIBRATION CERTIFICATE

| Objart DAE4 - SD 000 D04 BJ - SN: 852

QA CAL-06.v23
‘Calibration procedure for the data acquisition electronics (DAE)

Calibraton procadunais)

Caibration dalea!

November 16, 2011

This cilibirtion cedtifizale decumeants 1he receabisy o natoral stanciands, which rsalize the physics! wits of measuramants (31}
The messuemants and the uncartairtios with conlidence prabanility 8ra given on tha following peges and ae pan of the cenflicate.

Al calibrations hirer baen condusted in the clozed laboratary facility: emviranment lemperatures (22 4 377G and humidity = 7,

Calibration Eoulpment used (METE critical for calibratian)

Primary Slandands ! D% - Cal Dals (Cenicats Ma.) Schwedulad Cakzretion
Keilhley hMutimetar Type 2001 | SM: DR10278 2E-Sep-11 (Mo 1450) Bep-12
Sacongary Standards | D # Chieck Dags (in house) Schedulad Check

Geibrador Pox V1.1 BE UMS 005 AB 1004 J8-Jum-11 {in house shack]

I house check: Jun-12

Mame Funclizng
Calibratad by Andrea Gund Tachn:ia
—
Approead by Fin Bomnolt A&D Directar sl s - -
e

Izeued: Movemoar 145, 2011

This calibration certifizate shall not ba reprocucad excepd in lull wilhout witten sgproval of the laboratony.
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Glossary

DAE

data acquisition electronics

Connector angle  information used in DASY system to align probe senser 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 & calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the raspective range.

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

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

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

= Common mode sensitivity: Influsnce of a positive or negative common mode voliage on
the differential measurement,

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

s AD Convertar Values with inputs shorted: Values on the internal AD converter
cormesponding to zero input voltage

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

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

« [nput resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement,

s Low Battery Alarm Voltage: Typical valus 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
A0 - Converter Resolution nominal

High Ranga:
L Riauniga:

1LER =
1LSE =

8y [TRTE
aintf

full ranges =
full range =

-100. .. +300 my
2 ey +3my

DASY measurement parameters: Auto Zero Tima: 3 seg; Measunng time: 3 sec

Callbration Factars

X

Y

L

High Range

405143 = 3.1% (k=2]

405187 = (1% (k=2)

405,956 = 0.1% (k=2)

Law Range

395620 + 0,7% (k=2

398623 + 0.7% (k=2} |

3.95475 + 0.7% (k=2)

Connector Angle

Connector Angle to ba uzad in DASY system

15750415
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Appendix

1. DC Voltage Linearity

High Range Reading {pV) Differencea (pV}) Errar (Ya)
aannel X + Input 1agag. 2 -10.75 -0.01 .
Ehaﬁn&l x + Imput 19995.95 .05 0.00
Ghannel X - Input 1999353 5.47 003
[Channel ¥+ Input 200002.0 1.85 .00
Channel ¥ + Input 1595079 (.01 -0.00
Channel Y = Input 2000119 -1.23 0.0
Channel 2 + Input 190992 2 0,59 10,00
ChannalZ  +Input 19999.714 0,76 :0.00
Channel Z - Input 2000087 0497 0.00 |
Low Range Reading (pW) Differance (V) Errar (35)
Channel X + Input 1599.8 -E.".I:IE. =000
Channel X + Input 20025 015 0.05
Channel X = Input 2000 -0.10 .05
Channel ¥ + Input 2001.0 .58 0,05
Channel ¥ + Input 19976 .34 A7 ]
Channal ¥ - Input -200.31 0,41 020 =
Ghanncl.z + Input 2000.3 027 0.01
Channel £ + Input 199.81 -0.3% <014
Eﬂanne] z = Input -#01.58 -1-59. 079
2. Common mode sensitivity
DASY measurament parameters: Aulo Zero Time: 3 sac, Measuring lime: 3 sec
Cammon mode | High Range | Low Range
Input Veltags (mV) Average Reading (uV) Average Reading (pV)

Channel X 200 -5.47 -7.14 =

= - 200 G.77 4 83

Channel ¥ 200 | -10.85% oh [y =

Ee - 200 5,83 QT3 ]
Channel 204 -6.38 -£5,60

- 200 .04 G0

3. Channel separation
DASY maasurement paramaters: Auto Zero Time: § sec: Maasuring time: 3 sec

Input Veltage (my)

| Channel X (V)

Channal ¥ (pV)

Channal £ {uV)

Channel X 200 a.2a 0.14
Channel ¥ 200 320 .04
i Channel 2100 34T -0.496 =
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Aulo fero Time: 3 SEG Maasuring fima: 3 se¢

High Range (LSB)

Low Range (LSB)

B e

Channel X 15475 15808
Channel ¥ 15381 15535
Channel £ 16735 15888

L

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time; 3 sec: woasunng ime: 3 586

Input 10MEL -
= ' . Deviati
Average [PV} min. Offset (uV) | max. Offset {uV) i {E:;Etm"
Channel X -0.03 -1.0% 1.47 053
Channel ¥ 0.3 -2.54 .39 .59
Channel £ 184G 220 0.56 f.&2
6. Input Offset Current
sominal Input circuitry offset current on sl channels: <2514
7. Input Resistance (Typical valuss for information; =
Zeroing (KOhm) Measuring (MOnmM)
Channel X 204 200
Channel ¥ 200 200
CGhannel £ =00 P
8. Low Battery Alarm Voltage (Typical vaiues for information]
Typical values Alarm Level (VDGC)
Supply [+ Vec) +7.3
| Supply (- Weoo) -7.G |
9. Power Consumption (Typical values for infarmation)
Typleal values [ Switched off (mA} | Stand by (mA) | Transmitting (mA)
Supply [+ Vec) £00,01 +E +14
; |
= i F A
Eupplyi Veo) -0 2 4 =
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