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Impedance Measurement Plot for Body TSL
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ANNEX G: DAE4 Calibration Certificate

Calibration Laboratory of dﬁ""‘@""ﬁ} Schweizetischer Kalibrierdienst
Schmid & Partner ﬁﬁ Service sulsse d'dlalonnage
Engineering AG o s Servizio svizzero di taratura
i . e
Zeughaussirasse 43, 8004 Zurich, Switzerland KA Swiss Calibration Service
Fatly
Acereditad by he Swiss Accreditation Senice [SAS) Acereditation No.: SCS 108

The Swiss Accraditation Service s one of the signatories to the EA
Multilateral Agreament for the recognition of calibration certificates

client  TA=SH (Auden) Certificate Mo: DAE4-871_Nov08

|CALIBRATION CERTIFICATE

Object DAE4 - SD 000 D04 BJ - SN: 871

Calibration procedureis) QA CAL-06.v12
Calibration procedure for the data acquisition electronics (DAE)

Cabbration date: Movember 11, 2009

This calibration cenilicale documents the raceability 1o nalional standands, which realize the physical unils ol messuremeants (31).
The measurements and the uncartainties wih confidence probability am givan on the foliwing pages and ana part of the cenificale.

All calibrations have been conducted in tha closed laboratony tacility: amvironment tamparatura (22 + 31°C and humidity < T0%

Calibration Equipment usad (MA&TE critical for calibration)

F'_nmar,l Standards 1D # . Ca_l D.:nl: (Corificate Mo.) Scheduled Calibralion |
Keithley Multimeter Typa 2001 SN: OB10ET8 1-0t-09 (Mo: #065) Qct-10

| Secondary Standards _ 1D # Chick Diabe (0 housa) Scheduled Check
Calibrator Box W11 SE UMS 006 AB 1004 05-Jun-04 {in house chack) In housa check: Jum-10

Marme Funchian Signatung
Calibrated by: Andraa Guntli Technician

Approved by Fin Bornaolt Hlnll:ﬂmcmr i,’!..l'.(gf? . 2

lssnd: Movember 11, 2009

This caboration certficate shall not be raproduced axcapt in full without written approsal of the laboratory.
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Calibration Laboratory of S, Schwelzerischer Kalibrierdienst
Schmid & Partner %\ == E‘. S Service sulsse détalonnage
Engineering AG e c Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland if.ﬁf S swiss Calibration Service
Aceredited by the Swiss Accrediation Service (SAS) Accraditation No.: SCS 108

The Swiss Acoreditation Service ks one of the signatories to the EA
Multilataral Agreement for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensar 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
meachanically 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.

* DC Voltage Measurement 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 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 valtage,

* AD Converter Values with inputs shorted: Values on the intemal AD converter
carresponding to zero input voltage

* Input Offset 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.

* Input resistance: DAE input resistance at the connector, during internal auto-zeroing
and during measurement.

* Low Battery Alarm Voltage: Typical value 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
AD - Converter Resolution nominal
High Range: 1LSE = B.1uV full range = -100...+300 my
Low Range: 1LSE = BNV, full range = -1.......+3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time; 3 sec
Calibration Factors X Y z
High Range 404,813 £ 0.1% (k=2) | 404.794 £+ 0.1% (k=2) | 405.237 + 0.1% (k=2)
Low Hange 3.96191 £ 0.7% (k=2) | 3.98417 + 0.7% (k=2) 3.98012 + 0.7% (k=2)
Connector Angle
|_Cnnnemor Angle to be used in DASY systam j 900°%+1°
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Appendix
1. DC Voltage Linearity
High Range Reading (pV) Difference {pV) Error (2:)
Channel X + Input 1995940 1.84 0.00
Channel X + Input 19989.85 0.05 0.00
Channel X = Input -19097.97 1.83 0,01
Channel Y + Input 2000103 =3.71 -0.00
Channel ¥ + Input 1980912 -0.48 -0.00
Channel ¥ - Input -20000.18 -0.78 0.0
Channel £ + Input 200010.2 -2.80 -0,00
Chaniel £ + Input 19940854 -0.85 -0.00
Channel Z - Input -19999,82 0.00 0.00
Low Range Reading (V) Difference (uV) Error (%)
Channel X + Input 2000.3 0.22 0.01
Channel X + Input 200.20 0.30 0.15
Channel X - Input -199.89 0 -0.10
Channel ¥ + Input 1999.8 0.13 -0
Channel ¥ + Inpurt 200.08 -0.04 02
Channel ¥ - Input -200.43 -0.73 0.36
Channel + Input 1999.5 -0.57 -0.03
Channel £ + Input 199.58 0,72 .36
Channel Z = Input -201.11 -1.01 0.51
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common moda High Range Low Range
Input Valtage (mV) Average Reading (uV) Average Reading (pV)
Channel X 200 13.79 12,75
- 200 12268 -13.72
Channel ¥ 200 -11.82 -11.47
- 200 10.67 10.68
Channel 2 200 -1.08 -1.35
- 200 0.32 012

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring tima: 3 sac

Input Voltage (mV) | Channel X (uV¥) | Channel ¥ (uV) Channel £ (pV)
Channel X 200 - 3.36 1.06
Channel ¥ 200 1.52 3.59
Channel Z 200 2.55 141
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4. AD-Converter Values with inputs shorted

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

High Range (L5B) Low Range (LSB)
Channel X 15928 16288
Channel ¥ 16188 15745
Channel Z 15730 16219

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input 10MEE
Average (WV) | min. Offset (uV) | max. Offset (V) | ' Du‘::,';"“"“
Channel X 0,06 -3.43 1.18 052
Channel ¥ 0.71 -2.66 0.96 057
Channel Z -0.95 -1.94 0.04 0.41

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

7. Input Resistance

Zeroing (MOhm) Measuring (MOhm)
Channel X 01099 - 204.4
Channel ¥ (.1999 2038
Channel Z 0.1999 203.8

8. Low Battery Alarm Voltage (verilied during pre test)
Typical values Alarm Level (VDC)
Supply [+ Vec) +7.9
Supply (- Vee) -7.6
9. Power Consumption |verfied during pre test)
Typical values Switched off (mA) | Stand by (mA) | Transmitting {maA)
Supply [+ Vec) +0.0 +14
Supply (- Vee) -0.01 -9
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ANNEX H: The EUT Appearances and Test Configuration
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b: battery
Picture 6: Constituents of EUT
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Picture 7: Left Hand Touch Cheek Position

Picture 8: Left Hand Tilt 15 Degree Position
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Picture 9: Right Hand Touch Cheek Position

Picture 10: Right Hand Tilt 15 Degree Position
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Picture 11: Body, The EUT display towards ground, the distance from handset to the bottom of the
Phantom is 15mm

Picture 12: Body, The EUT display towards phantom, the distance from handset to the bottom of
the Phantom is 15mm
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Picture 13: Body with earphone, The EUT display towards ground, the distance from handset to the
bottom of the Phantom is 15mm



