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CETECOM ICT Services GmbH

Calibration Data and Phantom Information to test report no.: 4-1462-12-03/04 e

1 Calibration report “Probe ET3DV6”

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Client

Object(s) ET3DV6-SN:1558

Calibration procedure(s) QACAL—O1V2
Calibration procedure for do

=-field probes

Calibration date: Septemberﬁ, o0

‘(according specific calibration document)”

Condition of the calibrated item

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties 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: environment temperature 22 +/- 2 degrees Celsius and humidity < 75%.

Calibration Equipment used (M&TE critical for calibration)

Model Type D# Cal Date (Calibrated by, Certificate No.} Scheduled Calibration
Power meter EPM E4419B GB41293874 5-May-04 (METAS, No 251-00388) May-05

Power sensor E4412A MY41495277 5-May-04 (METAS, No 25100388) May-05

Reference 20 dB Attenuator SN: 5086 (20b) 3-May-04 (METAS, No 25100389) May-05

Power sensor HP 84814 MY41092180 18-Sep-02 (SPEAG, in house check Oci)3) In house check: Oct 05
RF generator HP 8684C UsS3642001700 4-Aug-89 (SPEAG, in house check Aug)2) In house check: Aug05
Network Analyzer HP 8753E US37390585 18-Oct-01 (SPEAG, in house check Oct03) In house check: Oct 05

Name Function Signature
Calibrated by: Nico Vetterli L Techniclan - D i

Approved by: Lahor:ét'or'y: & i

Date issued:September6, 2004

This calibration cerlificate is issued as an intermediate solution until the accreditation process (based on ISO/IEC 17025 International Standard) for
Calibration Laboratary of Schmid & Partner Engineering AG is completed.

880-KP0301061-A Page1of8
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CETECOM ICT Services GmbH .
CETECOM

Calibration Data and Phantom Information to test report no.: 4-1462-12-03/04 e

Probe ET3DV6

SN:1558

Manufactured: September 16, 2003
Last calibrated: September 6, 2004

Calibrated for DASY Systems

(Note: non-compatible with DASY2 system!)

Page 2 of 8 |
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CETECOM ICT Services GmbH

Calibration Data and Phantom Information to test report no.: 4-1462-12-03/04

—~

ET3DV6 SN:1558 September 6, 2004

DASY - Parameters of Probe: ET3DV6 SN:1558

Sensitivity in Free Space Diode Com pressionA
NormX 2.03 pV/A(V/im)? DCPX 94 mV
NormY 1.92 pV/(Vim)? DCPY 94 mV
NormZ 1.63 uV/(V/imYy DCPZ 94 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 7.

Boundary Effect

Head 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 3.7mm 4.7 mm
SAR,, [%] Without Correction Algorithm 9.6 52
SAR,, [%] With Correction Algorithm 0.1 0.2
Head 1750 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 3.7mm 4.7mm
SARy, [%] Without Carrection Algorithm 13.8 9.0
SAR,. [%] With Correction Algorithm 0.2 0.1

Sensor Offset

Probe Tip to Sensor Center 27 mm

Optical Surface Detection in tolerance

The reported uncertainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
corresponds to a coverage probability of approximately 95%.

A numerical linearization parameter: uncertainty not required

Page 3 0of 8
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CETECOM ICT Services GmbH

Calibration Data and Phantom Information to test report no.: 4-1462-12-03/04

ET3DV6 SN:1558

Frequency Response of E-Field
{ TEM-Cell:ifi110, Waveguide R22)
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CETECOM ICT Services GmbH

CETECOM
Calibration Data and Phantom Information to test report no.: 4-1462-12-03/04 e

)

ET3DV6 SN:1558 September 6, 2004

Receiving Pattern (¢ ), 6 =0°
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oM
Calibration Data and Phantom Information to test report no.: 4-1462-12-03/04 %—— ves

ET3DV6 SN:1558 September 6, 2004

Dynamic Range f(SARcaq)
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CETECOM ICT Services GmbH

Calibration Data and Phantom Information to test report no.: 4-1462-12-03/04

]

ET3DV6 SN:1558 September 6, 2004

Conversion Factor Assessment

f=900 MHz, WGLS R9 (head) f=1750 MHz, WGLS R22 (head)
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f[MHz] Validity [MHz]®  Tissue Permittivity Conductivity Alpha Depth  ConvF Uncertainty

835  785-885 Head 41.5£5% 090 5% 080 1.89 6.31 £9.7% (k=2)
900  850-950 Head 41.5+5% 097 +5% 062 1.89 6.03 +9.7% (k=2)
1750  1700-1800 Head 40.0+5%  1.40+5% 052 2.56 4.96 +9.7% (k=2)
1900  1850-1950 Head 40.0+5%  1.40+5% 052 264 4.82 +9.7% (k=2)
2450  2400-2500 Head 39.2+5%  1.80+5% 095 1.92 427 +0.7% (k=2)
835  785-885 Body 552#5% 0.07+5% 051 215 6.01 +9.7% (k=2)
900  850-950 Body 55.0%5% 1.05%5% 047 224 5.78 £0.7% (k=2)
1750 1700-1800 Body 53.3%5% 1.52+5% 052 285 4.45 +0.7% (k=2)
1900  1850-1950 Body 53.3%5% 1.52%5% 057 283 432 +9.7% (k=2)
2450  2400-2500 Body 527+5% 1.9515% 101 1.69 406 +9.7% (k=2)

® The total standard uncertainty is calculated as root-sum-square of standard uncertainty of the Conversion Factor at calibration
frequency and the standard uncertainty for the indicated frequency band.

Page 7 of 8

As 0f2005-02-14 Page 9 of 46



CETECOM ICT Services GmbH

oM
Calibration Data and Phantom Information to test report no.: 4-1462-12-03/04 @g— L
4 —

ET3DV6 SN:1558 September 6, 2004

Deviation from Isotropy in HSL
Error (0, ¢), f = 900 MHz

Error [dB]
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Spherical Isotropy Error < * 0.4 dB
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CETECOM ICT Services GmbH

Calibration Data and Phantom Information to test report no.: 4-1462-12-03/04

2 Calibration report “Probe ET3DV6”

Calibration Labaratory af
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Engineering AG
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CETECOM ICT Services GmbH

Calibration Data and Phantom Information to test report no.: 4-1462-12-03/04

Probe ET3DV6

SN:1559

Manufactured: December 1. 2000
Last calibrated: April 16, 2003
Recalibrated: July 18. 2004

Calibrated for DASY Systems

{Note: nen-compatible w ith JARYE sysicm';
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CETECOM ICT Services GmbH

oM
Calibration Data and Phantom Information to test report no.: 4-1462-12-03/04 % v

—=

ET3DV6 SN:1559 July 1B, 2004

DASY - Parameters of Probe: ET3DV6 SN:1559

Sensitivity in Free Space Diode Compression®
NomX 1.76 UiV DCPX 94 mV
NarmY 1.56 uViHVIMY CCEY 94 my
MNormZ 1.71 uVivim DCPZ 94 ™V

Sensitivity in Tissue Simulating Liguid (Conversion Factors]

Plese see Page 7.

Boundary Effect

Head 200 MHz Typical SAR gradient: 5 % permm
Sensor Cender to Prantam Surface (hslarce 37mm 47 mm
SAR,, [%] wWithout Comecton Algerith~ as 47
SaR. . [%] Witn Coemachion Algonthm .0 |
Head 1750 MHz Typical SAR gradient: 10 % per mm
Sensar Center o Phantor Surface Distance 1¥mm 47 mm
SAR, . [3] Without Cameclion A gonthm 12.2 T
SAR,., ] W ith Comection Algontem a0 e

Sensor Offset

Probe Tip ' Sensar Cemer 2.7 mm

Optical Surtace Detectian in telerance

The reported uncertainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
corresponds te a coverage probability of approximately 95%.

* pueeneal inenr atnn pAammeter Jncemely nol i e
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Tid
Calibration Data and Phantom Information to test report no.: 4-1462-12-03/04 w

ET3IDWE SN:1580 July 18, 2004

Frequency Response of E-Field
| TEM=Cell;ifi110, Waveguide RI3Z)
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CETECOM ICT Services GmbH .
Calibration Data and Phantom Information to test report no.: 4-1462-12-03/04 w

ET3DVE SM:1559 July 18, 2004

Receiving Pattern (4 ), 6 =0°

f = 1800 MHz, W5 R12

f= 300 MHz, TEM call ifi110
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CETECOM ICT Services GmbH

Tiid
Calibration Data and Phantom Information to test report no.: 4-1462-12-03/04 w

ETIDWVE SH:1559 July 18, 2004

Dynamic Range f(SAR.aa)
[ Waveguide R22 }

1.E+E T T TTTTIn o — == ii--
=i ihE i o

1E+E rempy - 5 LB  OEE

1B+ e fetoeue 1ol -l
1_!.'u . 4 b -] mEL e - L
00801 [il=id] 1)) a1 ] 14, 1g0
miiem’
—@—rol com peneahsd == COTEAnialEd

Probe Linsarity Error <+ 0.2 dB
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CETECOM ICT Services GmbH

Calibration Data and Phantom Information to test report no.: 4-1462-12-03/04

ET3IDVE SH:1550 July 18, 2004

Conversion Factor Assessment

1= 500 MHz, WELS RS [hoad) f=1T80 MHz, WGLS RIT (head)
258

58 1

| Dq . ¥ -
[ L] n &0 CTi
sfmm] E|mm]

=i Anplybeal == M gpp U mElE | —8— Anaylcal bl [T LT

1 (MHz] 'U'IHIIE'I'-*!]' Tisdwd Parmiflivity  Condustivity  Alpha  Depih ConwF Unaerisinty

200 BEQ-BS0 Head 41.5&5% DOTz5% L8 183 E.28 28.7% [k=2)
1780 1700-1800 Hoad 200:5% 1.4025% 048 288 BAT 48.7% [k=2)
1900  1850-1850 Head 200+5% 1.4025% 048 279 B1Y = 8.7% (k=2)
2450  2400-2500 Head ¥M2+5% 1.8025% 081 182 4.56 & 9.7% [k=2)
450 £00-500 Hody S5.T+5% 00454 026 Za6 T3 = 18.8% (k=2)
500 B50-950 Body 5501 5% 1405+ 5% 046 X326 621 £ 8.7% (k=Z)
1750 1MOb-1800 Body BE334E% 182+8% 048 X84 480 & 8.T% {k=2}
1800  1850-1850 Body 533:5% 15215% 053 x90 440 + 8.7% (k=)
2450 2&00-2500 Body S2T+5% 185x5% 1.1 155 421 = 8.T% (k=Z}
® Tha toisd starcdasd ur i an mol-sum-aguam of o i . Fumzzr ol w b

ey ared tha dardas prestaey e e el enied feousery band
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Calibration Data and Phantom Information to test report no.: 4-1462-12-03/04 wu"
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ET3IDVE SMN: 1660 July 1B, 2004

Deviation from Isotropy in HSL
Error (8, 4), f = 900 MHz
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20000 BDHMAD OodD0E) DO6MLED WDED-100

Spherical lsotroepy Error < £ 0.4 dB
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CETECOM ICT Services GmbH

Calibration Data and Phantom Information to test report no.: 4-1462-12-03/04

3 Calibration report “900 MHz System validation dipole”

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Client

Object(s)

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

This calibration statement d s tr

17025 international standard.

bility of M&TE used in the calibration procedures and conformity of the procedures with the ISONEC

Calibrated by:

Approved by:

This calibration certificate is issued as an intermediate solution until the ditati
Calibration Laboratory of Schmid & Partner Engineering AG is completed.

Al calibrations have been conducted in the closed laboratory facility: environment temperature 22 +/- 2 deg Celsius and humidity < 75%.
Calibration Equipment used (M&TE critical for calibration)
Model Type D# Cal Date Scheduled Cz d
RF generator HP 8684C US3642U01700 4-Aug-99 (in house check Aug-02)  In house check: Aug-05
Power sensor E4412A MY41495277 8-Mar-02 Mar-03
Power sensor HP 8481A MY41092180 18-Sep-02 Sep-03
Power meter EPM E4419B GB41293874 13-Sep-02 Sep-03
Network Analyzer HP 8753E US38432426 3-May-00 in house check: May 03
Fluke Process Calibrator Type 702 SN: 6295803 3-Sep-01 Sep-03

Name Function Signature

Date issued: February 7, 2003

process (based on ISO/NEC 17025 International Standard) for

880-KP0301061-A
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