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DASY - Parameters of Probe: ET3DV6 SN:1788

Sensitivity in Free Space” Diode Compression®
NormX 1.73£101%  pVi(Vim) DCP X 95 mv
NormY 1.67 £101%  pV/A(Vim)? DCPY 101 mVY
NormZ 1.70 £104%  pVA(V/im) DCPZ 93 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 900 MHz Typlcal SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 3.7mm 4.7 mm
SARy, [%)] Without Correction Algorithm 7.9 43
SARge [%] With Correction Algorithm 0.1 0.3
TSL 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 3.7mm 47mm
SARp, [%] Without Carrection Algorithm 11.8 7.0
SARy, [%] With Correction Algorithm 02 04

Sensor Offset

Probe Tip to Sensor Center 2.7 mm

The reported uncertainty of measurement is stated as the standard uncertainty of

carrespands to a coverage probability of approximately 95%.

measurement multiplied by the coverage factor k=2, which for a normal distribution

* The uncertainties of NormX,Y,Z ca not affect the E--field uncertainty inside TSL (see Page B).

* Mumerical linearization paramater: uncartainty not raquired
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Frequency Response of E-Field

(TEM-Cell:ifi110 EXX, Waveguide: R22)

Frequency response (normalized)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 =0°

f=600 MHz, TEM ifi110EXX f=1800 MHz, WG R22
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Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
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Dynamic Range f(SAR..q4)
(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: 1 0.6% (k=2)
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Conversion Factor Assessment

f =900 MHz, WGLS R9 (head) f= 1810 MHz, WGLS R22 (head)
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—0— Analylical —o— Measuremenls =0— Analytical —¢—Measurements
[MHz] Validity [MHz]® TSL Permittivity Conductivity  Alpha Depth CanvF Uncertainty
800 +50/ %100 Head 415x5% 0.9715% 049 194 6.60 = 11.0% (k=2)
1810 50/ &£100 Head 40.0+5% 1.40 £ 5% 0.48 274 530 +11.0% (k=2)
2000 +£50/+100 Head 40.0+5% 1.40+5% 053 275 5.00 +11.0% (k=2)
2450 +50/+100 Head 39.215% 1.80 £ 5% 0.68 1.96 466 +118% (k=2)
800 +50/+ 100 Body 55.0+5% 1.05+5% 045 212 6.33 +11.0% (k=2)
1810 50/ 100 Body 53.3x5% 1.52 £ 5% 0.59 2.89 4867 +11.0% (k=2)
2000 +50/+ 100 Body 53.3+5% 1.52 +5% Q.56 2.79 450 £11.0% (k=2)
2450  £50/x1700 Body 52.7+5% 1.95 £ 5% 0.60 1.70 411 +11.8% (k=2)

© The validity of £ 100 MHz only applies for DASY v4.4 and higher (see Page 2). The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the Indicated frequency band.
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Deviation from Isotropy in HSL
Error (¢, 9), f = 900 MHz

Error [dB]

A
B-1.00-0.80 B-0.80-0.50 B-0.60-0.40 W-0.40-0.20 W-0.20-0.00
O0.00-020 HO.20-040 D040-0.60 B060-080 MWO.80-1.00

Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)
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Calibration Laboratory of ‘\.:‘\M\\:'!L”J",‘ isg g Schweizerischer Kalibrierdienst
Schmid & Partner et G Service suisse détalonnage
Engineering AG =" | @ _g Servizio svizzero di taralura
Zeughausstrasse 43, 8004 Zurich, Switzerland ix‘d/!}-{l\\‘.\\‘ (-@Rp“ S swiss Calibration Service
ol
Accredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108
Tha Swiss Accraditation Service is one of the signatories ta tha EA
Multilateral Agreement for the recognition of calibration certificates
cient  Sporton (Auden) Certificate No: DAE3-577_Nov06
CALIBRATION CERTIFICATE |
Objact DAE3 - SD 000 DO3 AA - SN: 577 !
Calibration procadure(s) QA CAL-06.v12

Calibration procedure for the data acquisition electronics (DAE)

Calibration date: November 21, 2006

Condition of lhe callbrated item  In Tolerance

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

All calibrations have been conducted in the closed laboratory facility: envircnment temperature (22 = 3)°C and humnidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date (Calibrated by, Certificate No.} Scheduled Calibration
Fluke Process Calibrator Type 702 | SN: 6295803 13-0ct-06 (Elcal AG, No: 5492) Oct-07
Keithley Multimeter Type 2001 SN: 0810278 03-0O0t-06 (Eleal AG, No: 5478) Oct-07
Secondary Standards. ID# Check Date (I}\ house) Scheculed Check
| Calibrator Box V1.1 SE UMS 006 AB 1002 15-Jun-06 (SPEAG, in house check) In house check Jun-07

Name Function
Calibratec by: Eric Hainfelc Technician

- A ' ’
| Approved by: Fin Bomholt RED Director 7‘;’,{;{1_5’ ; &%’
o/ HECEE T

Issued: November 21, 2008

‘ This calibration certificate shall not be reproduced except in full withoul written approval of the laboratory.
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Calibration Laboratory of _‘\“\‘w’%’ S  Schweizerischer Kalibrierdienst

Schmid & Partner ilﬁ& c Service suisse d'étalonnage
Engfﬂeel'iﬂg AG o e Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Swikzerland {v,:’.——q\ﬁ‘\w\:“ S swiss Callbration Service

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

The Swiss Accreditation Service Is ane of the signatorles to the EA

Multilateral Agr for the recog of calibration centificates

Glossary

DAE data acquisition electronics

Connecter angle  information used in DASY system to align probe sensor X to the robot

coordinate system.

Methods Applied and Interpretation of Parameters

s 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.

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

= Cammon made sensifivity: Influence of a positive or negative commaon mode voltage on the

differential measurement.

s 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 internal AD converter

carresponding to zero input voltage

o [nput Offset Measurement. Output voltage and statistical results over a large number of

zero voltage measurements.

e Input Offset Current: Typical value for information; Maximum channel input offset current,

not considering the input resistance.

o Input resistance: DAE input resistance at the connector, during internal auto-zeroing and

during measurement.

¢ Low Batfery Alarm Voftage: 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
AJD - Converter Resolution nominal
High Range: 1LSB= 6.1uV, fullrange = -100...+300 mV
Low Range: 1LSB = B1nV, fullrange = -1......+3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y Z
High Range 404.355 £ 0.1% (k=2) | 403.808 + 0.1% (k=2) | 404.278 + 0.1% (k=2)
Low Range 3.92854 +0.7% (k=2) | 3.93862 £ 0.7% (k=2) | 3.93591 % 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system 268°+1°
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Appendix
1. DC Voltage Linearity
High Range Input (uV) Reading (uV) Error (%)
Channel X + Input 200000 195999.5 0.00
Channel X + Input 20000 2000587 0.03
Channel X - Input 20000 -18908.71 -0.01
Channel Y + Input 200000 200000 0.00
Channel Y + Input 20000 20004.22 0.02
Channel Y - Input 20000 -20003.23 0.02
Channel Z + Input 200000 200000.8 0.00
Channel Z + Input 20000 i 20005.24 0.03
Channel Z - Input 20000 -20001.80 0.01
Low Range Input (uV) Reading (uV) Error (%)
Channel X + Input 2000 1999.9 0.00
Channel X + Input 200 20027 0.13
Channel X - Input 200 -200.73 0.36
Channel Y +Input 2000 2000.1 0.00
Channel ¥ + Input 200 189.22 -0.38
Channel Y - Input 200 -200.86 0.43
Channel Z + Input 2000 19899 0.00
Channel Z + Input 200 19928 -0.36
Channel Z = Input 200 -200.94 0.47

2. Common mode sensitivity
DASY measurement paramsters: Aulo 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 14.24 12.49
-200 -12.13 -12.92
Channel Y 200 6.51 -7.06
- 200 6.05 5.81
Channel Z 200 108 ' 0.88
-200 -2.86 -2.63

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

Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 - 2.51 0.09
Channel Y 200 043 - 3.37
Channel Z 200 -0.55 0.96 -
Certificate No: DAE3-577_Nov0g Page 4 of 5
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4. AD-Converter Values with inputs shorted

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

High Range (LSB) Low Range (LSB)
Channel X 15970 16306
Channel Y 15851 16305
Channel Z 16208 170868

5. Input Offset Measurement

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

Input 10MQ
Average (uV) min. Offset (uV) | max. Offset (uV) WK [():;;allon
Channel X -0.51 -1.59 0.47 0.50
Channel Y -2.06 -4.32 -0.65 0.60
Channel Z -1.83 -2.56 -0.15 0.35
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance
Zeroing (MOhm) Measuring (MOhm)
Channel X 0.2000 199.8
Channel Y | 0.2000 200.7
Channel Z [ 0.2000 199.8

8. Low Battery Alarm Voltage (verified curing pre tesl)

Typical values ; Alarm Level (VDC)
Supply (+ Vec) +7.9
Supply (- Vcg) " -7.6

9. Power Consumption (verified during pre test)

Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)

Supply (+ Vec) +0.0 +8 +14

Supply (- Vee) -0.01 -8 9
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Appendix D - Product Photo
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Appendix E - Test Setup Photo

e T )
Dell D400 Notebook Bottom Touch with Horizontal USB Port

———

Dell D400 Notebook Bottom Touch with Vertical USB Port
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