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f = 500 MHz, WGLS A9 (head)
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Conversion Factor Assessment
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f[MHz] Validity [MHzI®  TSL Parmittivily Conductivity  Alphs  Depth  ComvF Uncartainty

B35  =50/&100 Head 415z25% 0B045% 192 142 674 £ 11.0% (i=2)
B0 =500 +100 Haad 415=5% DET + 5% 1.07 144 B.53 £ 17.0% (k=2)
ATED =807+ 100 Hond 400«5% 14045% 0E6 231 53T + 11.0% (k=2)
1800 = &04 =100 Head 400=5% 140+ 5% nAs 242 518 £ 17.0% W=2)
2000 250/ £100 Head 400=5% 14045% N6 259 488 +11.0% [k=2)
2450 £ 50/ 100 Head 392:5% 180:5% nes 222 4,58 * 11.8% (k=2)
B35 250/ &100 Bocy S52:5% 087:5% 104 182 6.53 2 11.0% [km2)
900 =60/ 2100 Body 650=G% 1.06z56% bes 1.5 61T 1 11.0% [k=2)
1760 £50/100 Body S3.325% 152:5% 053 274 4,73 1 11.0% [km2)
1600  +£50/+100 Body 533:5% 152:5% DEs 282 456 & 11.0°% [k=2)
2000 +50/+100 Bocy B33=x5% 152:5% D8 2BE 443 £ 11.0% [k=2)
2450 %50/ &100 Bocy S27:5% 18625% 07z 200 426 % 11.8% (k=2)
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[ CALIBRATION CERTIFICATE

Dijectis] DAEZ - SD 000 D03 AA - SN: 541

Calivraton procadunds) QA CAL-0B.VT
Calibration procedure for the data acquisition unit (DAE)

Calfraton dale: 26.04,2004

Conaton of the cabemied kom I Tolaranca {according to the specific callbration document)

Tria canlibnd o il oooumants (radeatdty of MATE weed in the ca'bralion gretdtunas and coafom ty of the procedunss with tha ISONEC
17025 invermind onal standad

&) eaibrafines hoves baan condueted in the ciosed Ebombosy lecilty: erdonmenl lemperaturs 22« 2 degrous Colalus and huemidity < T3%.

Calinration Equipmant uses (MATE erifizal for calibration)

Mada! Tyna (=1 Col Dalg Echedulid Calitration
| Fluse Process Caloraor Tyos 702 SN; 8285803 E-Sap-03 Saz-04
Fars Funcsien
Calltrind by Phlian Sterchareggur | Twsnncian .-3 / L= T |

Acoroved by, Fin Bomko RAC Dimesor ffmﬂllfﬂ

Cinte Fvsyumeir 26 04 2004

Thin caltwal'on oo ificaln i seeed as ar misrrediate solulon wnll e BScreditalion crodel (batked on ISOVEC * 7025 Pamaions Farcard) v
Calirranon Lmhnsrnry nf Soheniel & Pannst Engoeseniog AG is completied,
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1. DC Veltage Measurement

AD - Corverter Resolution nominal

High Range: LS8 = B.1uV. ful range =  -100...+300 mV
Low Range: iLsB = 6inV . fulrange =  -1......43mV
DASY measurement paramalars: Auto Zero Time: 3 sog; Measuring lime: 3 sec

Calibration Factors X Y _ z
High Range 404.738 402,595 404348 |
Low Range 385132 383433 aaTaTa
Connector Angla lo ke used | in DASY Systam 286
High Range — Input (V) Reading (pVv) Error (%)
Channal X + Input 200000 2000003 0.00
Channal X + Input 20000 168887.5 £.01
Channal X - Input 20000 -19533.7 £.03
Channal ¥ +Input 200000 198999 5 0.00
Channal ¥ t+input 20000 199955 £.02
Channel ¥ - Input 20000 -18538 2 | 0.
Channel Z + Input 200000 200000 | .00
Channal £ + Input 20000 TQ'F'M B B | -d,UE
Channel 2 «Input 20000 199951 | .02
Low Range Input (V) Raading (2V) Errar (%)
Channel X + Input 2000 19495.95 0.00
Channal X + Input 200 200.08 0.04
Channel X - Input 200 -200.48 023 |
Channel ¥ + Input 2000 2000.07 0.00
Channel ¥ + Input 200 200.15 0.07
Channel Y = Input 200 -192.64 .08
Channel 2 + Input 2000 200004 0.00
Channel Z + Input 200 199,12 .44
Channal Z = Input 200 -201.33 067

2. Common mode sensitivity

DaSY measurement paramelars: Auto Zero Time: 3 sec; Measuring lima: 3 gas
Common mode input High Range Raading Low Range Reading
Valtaga (mV) (uv) (v}
Channal X 200 10.14 8.7¢
- 200 -7.92 H.44
Channal ¥ 200 213 013 B
- 200 064 =148
Channal Z 200 131 Eaﬂ' ]
| - 00 -1.32 205
Cenificate Mo, 880-8D00000354.547 040425 Page 2ol 3
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3. Channel separation
DASY measursment paramaiars: Aute Zam Tima: J sac: Maazurng time: J sec

Input Veltage (mV] | Channel X (pV) | Channal ¥ (pV) Channal Z (uV)
Channel X 200 - 1.57 0.3@
Channal ¥ 200 1.16 - 56
Channel £ 200 -123 4,93 -

4. AD-Converter Values with inputs shorted
DASY measurament paraometars: Auto Zero Time: 3 sec. Maasurng time: 3 sec

High Range (LSB)

Low Range (LSB)

Channel X 15913 16185
Channal Y 15730 15569
Channel 2 15832 17108

5. Input Offset Measurement
DASY moasuromaent parametars: Adto Zero Time: 3 s8¢, Maasuring time: J sec

Input 10M0

Avarage (uV) min. Offsat (V) | max. Offsat (uV) it IE':;;H“U"
Channel X 004 044 Q.87 0.24
Channel ¥ -2.29 -3.41 -1.33 0.33
Channel 2 .82 -1.95 (.03 0,33

6. Input Offset Current
Mominal Input cirsuitry offset current on all channals: <25fA

7. Input Resistance

Zarcing (MOhm)

Measuring (MOhm}

Channal X 0.2000 169.8
Channel Y 02001 2027
Channel 2 02000 203.0

B. Low Battery Alarm Voltage

typleal valuas Alarm Level (VDC)
Supply {+ Vec) +7.89
Bupply (- Vee) -T6

9. Power Consumption
typical values Bwitched off (mA) | Stand by (mA) | Transmitting (maA)
Supply (+ Voo) +0.0 +Hi +14
Supply (- Vee) -0.0 | -8 .-}

Certificale No.: 850-50000003AA-581-050425
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Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdianst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Callbration Service

Acredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agraement for tha recognition of callbration certificates

Sporton (Auden)
CALIBRATION CERTIFICATE

Client Centificate No: DAE3-577 Nov04

Object DAE3 - SD 000 D03 AA - SN: 577

Calibration procedure(s)

QA CAL-06.v10 L
Calibration procedure for the data acquisition unit (DAE)

Calibration date: November 17, 2004

Condition of the calibrated item |0y Tolerance

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncarainties with confidence prabability are given an the following pages and are part of the certificate

Al calibrations hawve been conducted in the closed laboratory facility: environment temperature (22 = 3)°C and humidity < 70%

Calibpration Equipment used (MATE critical for calibration)

Namea
Calibrated by Erle Hainfald
Approved by: Fin Bomholt

Certificate No: DAE3-577_Nov4

©2004 SPORTON International Inc..SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.02

Frimary Standards D # Cal Daie (Calibrated by, Certificate Na.) Schaculad Calibration
Fluke Process Calibrator Type 702 | SN: 6285803 T-Sap-04 (Sintral, No.E-040073) Sep-05

Secondary Standards 1D & R, i Check Date ﬁln_ I'pous._el Schadulad Chack
Cakbralor Box V1.1 SE UMS 008 AB 1002  168-Jul-04 {SPEAG, in house chedk) In house check Jul0s

Function
Tachniclan

R&D Director

This calibration certificale shall nol be reproduced except in full without written approval of the laberatory.

1V (8 ddor

|esued: November 17, 2004
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Multilateral Agreement for the recognition of calibration certificates

Glossary

DAE digital 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 contain technical information as a result from the performance
test and require no uncertainty.

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

» Common mode sensifivity: Influence of a positive or negative common mode vaoltage on the
differential measurement.

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

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

= Input Offsst Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

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

« Inpuf resistance: DAE input resistance at the connector, during internal auto-zeroing and
during measurement,

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

+ Power consumption: Typical value for information. Supply currents in various operating
modes. '

Cenrtificate No: DAE3-877_MNov(4 Page 2 of 5§
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DC Voltage Measurement
A/D - Converter Resalution nominal
High Range: 1LSB = G.1pV full range = -100...+300 mV
Low Range: 1LsSB = 61nV, full range =  -1....... +3mV
DASY measurement parameters: Aulo Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y Z
High Range 404,437 £0.1% (k=2) | 403.881 £0.1% (k=2) | 404359+ 0.1% (k=2)
Low Range 3.94121 £ 0.7% (k=2) | 3.80867 +0.7% (k=2) | 395408 + 0.7% (k=2)
Cannector Angle
| Connector Angle lo be used in DASY system 127%£1°
Cerfificate No: DAE3-577_Nowvl4 Page 3l 5

©2004 SPORTON International Inc..SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.02



SPORTON LAR.

FCC SAR Test Report

Test Report No

Appendix
1. DC Voltage Linearity
High Range Input (uV) Reading (V) Error (%)
Channel X + Input 200000 200000.6 0.00
Channel X + lnput 20000 20001.77 0.m
Channal X = Input 20000 -18991.81 -0.04
Channel Y + Input 200000 199999.7 0.00
Channel ¥ + Input 20000 19999.20 0.00
Channel ¥ = Input 20000 -190984,82 -0.03
Channel Z + Input 200000 200000.2 0.00
Channel Z + Input 20000 19996,22 -0.02
Channel £ - Input 29000 -19996,74 0,02
Low Range Input (uV) Reading (puV) Error (%)
Channel X + Input 2000 2000 0.00
Channel X + Input 200 200.05 0.03
Channel X - Input 200 -200.88 0.44
Channel Y + Input 2000 1989.9 0.00
Channel Y + Input 200 198.73 <0.13
Channel ¥ =Input 200 -200.583 n.27
Channel Z + Input 2000 20001 0.00
Channel Z + Input 200 199.25 -0.38
Channel 2 - Inpuit 200 -201.42 0.71
2. Common mode sensitivity
CASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Commaon mode High Range Low Range
Input Valtage {mWV) Average Reading (uV) Average Reading (uV)
Channel X 200 1315 12.30
- 200 -12.61 -12.86
Channel Y 200 -7.43 -7.53
- 200 6.30 f.62
Channel Z 200 -0.16 0.31
=200 -1.51 -1.48

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 - 1.90 0.2z
Channel ¥ 200 1.47 - 460
Channel Z 200 -1.40 -0.08 -
Certificate No: DAE3-577_MNowv0d Page 4 of 5
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4. AD-Converter Values with inputs shorted

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

High Range (LSB) Low Range (LEB)
Channel X 15948 15814
Channel Y 15980 16073
Channel Z 16236 16172

5. Input Offset Measurement
DASY measurement parameters: Aulo Zero Time: 3 sec; Measuring Ume: 3 sec

Inpist 10ML2
Average (V) | min. Offset (uV) | max.Offsetquv) | O ?:\:)‘am"
Channal X 0.03 -3.07 1.24 0.58
Channel Y -0.66 -2.189 1.96 0.55
Channel Z -0.91 -2.82 0.42 0.39
6. Input Offset Current
Mominal Input circuitry offsel current on all channels: <2&fA
7. Input Resistance
Zeraing (MOhm) Measuring (MOhm)
Channel X 0.2000 1893
Channel Y 0.2000 2004
Channel Z 0.2001 1995
8. Low Battery Alarm Voltage (verified during ore test)
Typical values Alarm Level (VDC)
Supply (+ Vec) 7.0
Supply (- Vec) -7.6
9. Power Consumption (verified during prs test)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.0 +B§ +14
Supply (- Vec) =0.01 -8 -8
10. Common Mode Bit Generation (verified during pre test)
Typical values Bit set to High at Commuon Mode Error (Vpz)
Channel X, ¥, Z +1.25
Certificate No: DAE3-577_Nov04 Page 5 of 5
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