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fIMHz] Validity [MHz]" TSL  Permittivity Conductivity  &lpha  Depth  GonvF Uneerainty
B35 £50/2100 Head 415=5% UB0L5% 112 142 6.74 & 91.0% [k=2)
BOD =507+ 100 Head 415=5% 0.87+5% 107 144 6.53 £ 11.0% (k=2)
1760 =804+ 100 Hoad 400=5%  140+5% 056 20 5.37 +11.0% [k=Z)
1800+ 504+ 100 Head 400+5% 140t5% 055 242 5,16  11.0% (k=2)
200 +50/+100 Head 400+5% 140+5% 054 259 4.88 £ 11.0% [k=2)
2450 £50/£100 Head 202:5% 1.80:5% QRS 220 488 & 118% [k=2)
B35 £50/£00 Bocy 552+5% 057:5% 104 152 6.53 £ 11.0% (k=2)
910  250/=£100 Body 65026% 1.05:6% 0E8 150 G.AT £ 11.0% (km2)
1780 £50/%100 Body 533:b6% 1.62:5% 063 274 £.73 2 11.0% (k=2)
1600 + 50/ =100 Rody B33+0% 167 +85% 0.55 282 458 & 17.0% [kez)
2000 =50/ +100 Body 633:6% 162:+56% 051 288 4.43 2 11.0% (k=2)
2450 4 50/+100 Body S27+5% 1.95:5% 0.72 200 4.26 +11.8% (k=2)

£ T validiy of + 100 MHr anly appiies far DASY 4.3 847 and highar (sna Page 2. The uncerainty is the RES
of the ConvF uncertainty al calicration freguaency and the uncertasinty for the indlzates freguaney nand
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Deviation from Isotropy in HSL
Error (4, 8), f=900 MHz

Error [dB]

B .00-050 B-080-080 B-060-0.40 B-040-0.20 B G30000
Oo00-0.20 020040 DOC40080 DB0G-0E0 EOUBE-1.00

Uncertainty of Spherical Isotropy Assesasmant: £ 2.6% [k=2)
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Calibration procedure for the data acquisition unit (DAE)

November 17, 2004

In Tolerance
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Multilateral Agreement for the recognition of calibration centifizates
Glossary
DAE digital acquisition electronics
Conneclor angle  informalion used in DASY system lo align probe sensor X to the robol

coordinate system.

Methods Applied and Interpretation of Parameters

* DC Valtage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
comesponds to the full scale range of the voltmeter in the respactive range.

= Connector angla: Tha angle of the connector is assessed measuring the angle
mechanically by a lool inserted. Uncertainly is not required.

= The following paramelers contain lechnical informalion as & resull from Lhe performance
test and require no uncertainty.

+ DC Voltage Measuremnent Lineanity: \erffication of tha Linearity at +10% and -10% of the
nominal callbration voltage. Influsnce of offset voltage is included in this measuramesnt.

+ Common mode sensitivity: Influence of a posilive or negalive common mode voltage on the
differential measuremant.

s Channel separetion: Influence of a voltage on the neighbor channels not subject to an input
vollage.

* AD Converer Values with Inputs shorfed: Values on the internal AD converter
corraspanding to zero input vollage

» Input Offset Measurement. Oulput vollage and statistical resulls over a large number of
zaro voltage measurements.

= [nput Offset Current; Typical value for information; Maximum channel inpul offset current,
nol considenng the input resistance.

= |nput resistance: DAE inpul resistance al the conneclor, dunng internal aulo-zeroing and
during measurament.

= Low Eallery Alarm Vollage: Typical value for information. Below this vollage, a battery
alarm signal is generaled,

»  Power consumption: Typical value for information. Supply currents in various operating
modes,
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DC Voltage Measurement
AD - Comvaner Resolution nominal
High Rangea: 1LSB = B.1pV, full ange =  -100...+300 mV
Loy RAanga: ILSE = Biny | fullmange = <1 +3mV

DaSY measuramen: paramaters: Auts Zaro Tima: 3 sas; Measuring time: 3 sac

| Calibration Facters X L] Z
High Range 404,437 1 0.1% (k=2) | 403.891 £0.1% (k=2) | 404.359 2 0.1% (k=2)
Low Range 3.04121 4 0.7% (k=2) | 380867 + 0.7% (k=2) | 305408 = 0.7% (k=2)
Connector Angle

| Connactor Angle to be used in DASY system 1270410
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Appendix
1. DC Voltage Linearity
High Range Input (V) Reading (uV) Error (%)
Channel X + Inpul 200000 200000.8 0.0
Channel X + Input 20000 2000177 0.0
Channel X = Input 20000 1924181 <1 04
Channal ¥ * lnput 200000 186068.7 0.00
Channel ¥ +Input 20000 099,20 0.00
Channel ¥ = Input 20000 15304.82 0,03
Channel Z + Input 200000 2000002 0.0%
Channel Z + Inpun 20000 15006,22 0,02
Channoel Z = It 20000 - 1996874 .02
Low Range Input (uV) Reading (uV) Error (%)
Channel X + Inpul 2000 2000 0.00
Channel X + Input 200 200.05 0.03
Channel X - Input 200 20088 D44
Channal ¥ + Inpudt 2000 1800.9 0.00
Channal Y ¢ Input 200 188,73 0,13
Channel ¥ « Input 200 200 53 nz7
Channel 2 + Input 2000 2000.1 0.00
Channel Z + Input 200 198,25 -0.38
Channal Z - Inpirt 200 -201 42 0.7

2. Common mode sensitivity

DASY moasuremont perameters: Auto Zero Time: 3 sex; Measuring lime: 3 sec
Common mode High Range Low Range
Input Voltage {mV) Average Reading (p¥) Average Reading (uV)
Channal X 200 13.16 12.30
- 200 12,61 A2.85
Channel ¥ | 200 743 753
- 200 B.30 852
Channel Z 200 .16 0.3
- 200 1,51 -1.48

3. Channel separation
CASY measuremer! paramaters: Aute Zere Time: 3 ses: Measuring lime: 3 sac

Input Vollage (mV) | Channel X [uV] | Channel Y V) Channel Z [pV)
Channel X 200 - 180 -0.22
Channel Y Z00 147 - #@.60
Chaninel Z 200 -1.40 «{0.08 -
Certificate Moo DAES-STT Nove Paged of 5
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4. AD-Converter Values with inputs shorted

DaSY maasurament parameters: Auts Zero Time: 3 so¢: Measuring time: 3 sec

High Range (LSB)

Lew Range (LSB)

Channel X 15848 15814
Channal ¥ 15080 16073
Channel £ 16238 16172
5. Input Offset Measurement
DASY maasurement parameders: Auto Jero Time: 3 seo; Measuring time: 3 seo
Input 10842
Average (V) | min. Oftset (V) | max. Offset(v) | ST ':{'::,]h"““
Chanmnel X 0.03 -3.07 1.24 058
Channel ¥ -0.66 218 1.56 0.55
Channel Z -0.81 -2.82 0.42 0.38

6. Input Offset Current
Mominal Inpul circuitry offsel current on all channels: <2514

7. Input Resistance

Zerolng (MOhm) Measuring (MOhm)
Channel X 02000 1593
Channel ¥ 0.2000 2004
Channel 02001 1585
8. Low Battery Alarm Voltage (verificd durirg peo test)
Typical valuas Alarm Laval (VDC)
Supply i+ Vo) +79
Supply (- Vo) TE
9. Power Consumption {verifisd during pre test)
Typical values Switched off {mA) | Stand by {ma&) | Transmitting (mA)
Supply (+ Vee) 0.0 5 14
Supply (- Wee) =0.01 = -9

10. Common Mode Bit Generation (verified during pro 1ast)

Typical values

Bit set to High at Common Mode Error (Vac)

Channel X, ¥, Z

=125
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