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Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signataries to the EA

Mulitateral Agresment for the

Calibration procedurais)

| Catibeation date:

Condition of the calibrated item

gnition of calibration certificates

Calibration Equipment used (MATE eritical for calibration)

& riiarmdrart cobs Katibrierdi

‘Service suisse d'stafonnage
Servizio svizzero di taratura

Swiss Calibration Service

This calibration vertificate documents the. traceability to national standards, which realize the physical units of measurements (SE.
The measurements and the moerlmniiss with confidence probabiiity are given on the foliowing pages and are part of the certificate.

All calibrations have been conducted in the closed laborat ory facility: environmend temperature (22 £ 3°C and humidity < T0%.

Scheduled Calibration

Primary Standard ID# - CalDate(Ceificale No)

Fiuke Process Calibrator Type 702 | SN: 6295803 04-0ct-07 (No: §467) Oct-08

Keithley Mulimeter Type 2001’ SN: 0810278 03-Oct-07 {No: 6465) Oct-08

Secondary Standands AD# Checic Date (in house} Scheduled Check_

Calibrator Box V1.1 SE UMS 006 AB 1004 06-Jun-08 (in house check} In house check: Jun-09
Name Function Signature

Calibrated by:

Approved by:

Issued: August 25, 2008
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Calibration Laboratory of

Schweizerischer Kalibrier
Schmid- & Partner - Servics sulsse d'étalonnage
Engmeerlng AG Servizio svizzero di taratura

Swiss’ Callbration Service

Zeughsusstrasse 43, 8004 Zurleh Swl‘tuﬂmd

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

Glossary
DAE data acquisition electronics
Connector angle  information used in DASY system to ahgn probe sensor X to the robot

coordinate system.

Methods Applled and Interpretation of Parameters
= . DC Voftage 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 sca!e range of the voltmeter in the respective range. '
e Connecior angle: The angle of the connector is assessed measuring the angle
“mechanically by a tool inserted. Uncartamty is not required.
+ The following parameters as dDCUrnented in the Appendix contain techntcai mfcrmabon as a
-result from the performance test and require no uncertainty. o
* DC Voltage Measurement Lmeanty Verification of the Lmeanty at +10% and 10% of
the nominat caiibration vo‘itage Influence of offset voltage is included in this
measurement. .
s Common mode sensitivity: !nﬂuence ofa posdwe or negatrve common mode voltage on
the differential measurement.

"« Channel separation: Influence of a voltage on the neighbor channels not s_ubie_ct toan -
input voltage.
e AD Converter Values with inputs shorted: Values on the. mtemal AD converter
corresponding to zero mput voltage

o input Offset Measuremenr Output voltage and statistical resuits over a large number of
zero voltage measurements. :

» Input Offset Current: Typical value for mformataon Maximum channel input offset
current, not considering the input resistance.

s Input resistance: DAE input resustance at the connector, dunng internal auto-zeromg
and during measurement.

s low Battery Alarm Voltage: Typical value for information. Below this voitage, a battery
alarm signal is generated

+ Power consumptron Typical value for information. Supply currents in various operating
modes.

Cortficate No: DAE3-393_Aug08 . Pege2of5
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DC Voltage Measurement
AD - Converter Resolution nominal
High Range: . iLsB=

: 6.1V,
LowRange: . 1LSE'=

BinV,

fullrange = -100...+300 mV
full range = . -1......#3mV

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

Calibration Factors X Y

z

High Range | 403.922£0.1% (k=2) | 404.197 £0.1% (k=2)

404.112 % 0.1% (k=2)

LcwRange ......

3.96224 +0.7% (k=2) |

3.99613 £ 0.7% (k=2) | 3.96056 + 0.7% (k=2)

Connector Angle |

| Connector Angle to be used in DASY system

305°+1°

Certificate No: DAE3-303, Algd8
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Appendix
1. DC Voitage Linearity _ . _
High Range Input (uV) | Reading (uV) Error (%)
Channel X+ Input 200000 2000005 © 0.00
Channel X + input 20000 20006.70 0.03
Channel X - Input 20000 -19995.73 -0.02
Channet Y + Input 200000 200000.1 0.00
Channel Y + Input 20000 20003.14 0.02
Channel Y - Input 20000 -19996.72 -0.02
Channel Z + input 200000 200000.1 0.00
Channet 2 + Input 20000 20000.43 0.00
Channel Z - Input 20000 -20009.12 0.05
Low Range " Input (v} Reading (uV) Error (%}
Channal X + Input 2000 2000 0.00
Channel X + Input 200 199.94 -0.03
Channel X  -Input 200 -199.74 -0.13
ChannelY  +Input - Zoo0 2000 0.00
. | Channet ¥ + Input a0 189.41 -0.30
Channel Y - input, - 200 -200.68 0.34
Channel Z *lnput 2000 - 1999.9 0.00
ChannelZ  +input | 200 189,05 047
"I channel Z -input 200 -201,02 0.51
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 12.56 11.64 '
- 200 -10.20 -11.30
| Channet ¥ 200 963 .29
- 200 -10.67 -11.08
Channel Z 200 4.03 3.82
-200 -5.44 -5,95
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channef Y (uV) | Channel Z (uV)
Channel X 200 . 300 ' 1.08
Channal Y 200 167 - 5.27
Channel Z 200 -0.68 1.48 -
Certficate No: DAE3-393_Augds Pagedofs
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4. AD-Converter Values wath inputs shorted
" DASY measurement parameters: Auto Zaro Tma 3 gac; Measunng time; 3 sec

High Rango (LSB) Low Rarlge (LSB)
Channel X | 1e180 16805
Channel Y _ o ' - 16023 - 16373
Channel 2 o _ 16458 17457

5. Input Offset Measurement
‘DASY feasurement parameters Auto Zero Time: 3 sec; Measurlng time: 3 sec

Input 10M& _
Avarage V) | min. Ofset (1) | max.Offset ) | 5% Deviaton
Channet X E 062 . 130 0.25
Channel Y 040 | 088 0.29 . 022
Channel Z ' 0.18 474 1. 211 0.48
6. Input Offset Current _ :
Nommal Input circuttry offset cumant on all channsis: <25fA -
7. Input Resistance _ _ :
) Zeroing (MOhm) ~ Measuring (MChm).
‘Channet X 0.2000 1983
Channel Y 02000 . 1082
Channel Z . 02000 1981
8. Low Battery Alarm Voltage (verified during pretest)
Typical values ) Alarm Level (VDC)
Supply (+ Vcc) o o 479
|supply(-Vee) _ ] - L
9. Power Consumption (verified during pre test) _ .
Typical values : Switched off (mA} { Stand by (mA) | Transmitting (mA)
Supply {+ Vee) ' 400 : % _ +14
Supply (-Vee) ~0.01 | 8 -9
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