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Schmid & Partner
Engineering AG

Zoughsusstrasss 43, 00048 Furich, Switzerland, Phons #4171 1 245 ¥7 00, Fax +41 1 245 97 79

Calibration Certificate

450 MHz System Validation Dipole

Type: D450V2
Serial Number: 1007
Place of Calibration: Lurich
Date of Calibration: July 4, 2002
Calibration Interval: 14 months

Schmid & Partner Engineering AG hereby certifies, that this device has been cahbrated on
the date indicated above. The calibration was performed in accordance with specifications
and procedures of Schmid & Partner Engineering AG.

Wherever applicable, the standards used in the calibration process are traceable to
imternational standards, In all other cases the standards of the Laboratory for EMF and

Microwave Electronics at the Swiss Federal Institute of Technology (ETH) in Zurich,
Switzerland have been applied,

Calibrated by: 0. VeMea)
Approved by: ﬁ-: 16"-
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Schmid & Partner
Engineering AG

Zeughausitraisse 43, BD04 Turlch, Switesrland, Phone +471 1 Z45 77 00, Fax +417 1 Z45 97 79

DASY

Dipole Validation Kit
Type: D450V2

Serial: 1007

Manufactured:  July 1, 2002
Calibrated:  July 4, 2002
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L Measurement Conditions

The measurements were performed in the flat phantom filled with head simulating liquid of
the following electrical parameters at 450 MHe:

Relative Dielectricity 444 + 5%
Conductivity 0.87 mho/m + 5%

The DASY3 System (Software version 3.1d) with a dosimetric E-field probe ET3IDVS
{5MN:1507, Conversion factor 7.2 at 450 MHz) was used for the measurements.

The dipole was mounted on the small tripod so that the dipole feedpoint was positioned below
the center marking of the flat phantom and the dipole was oriented parallel to the longer side
of the phantom. The standard measuring distance was | 5mm from dipole center to the liquid
surface including the mm thick phantom shell The included distance holder was used during
measurements for accurate distance positioning.

The coarse gnd with a gnd spacing of 20mm was aligned with the dipole. The 5x5x7 fine cube
was chosen for cube integration. Probe isotropy errors were cancelled by measuring the SAR
with normal and 20% tumed probe onentations and averaging.

The dipole input power (forward power) was 397 mW + 3 %, The results are normalized to
I'W inpul power.

2. SAR Measurement

Standard SAR-measurements were performed with the phantom according to the measurement
conditions described in section 1. The results have been normalized to a dipole input power of
I'W (forward power). The resulting averaged SAR-values are:

averaged over | cm' (1 g) of tissue: 4.78 mW/g (Advanced Extrapolation)

averaged over 10 em’ (10 g) of tissue: 3.17 mW/g (Advanced Extrapolation)

Advanced extrapolation has been applied to the measured SAR values to compensate for the
probe boundary effect (see DASY User Manual for details).

Mote: I the liquid parameters for validation are slightly different from the ones used for initial
calibration, the SAR-values will be different as well,
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3. Dipole Impedance and Return Loss

The impedance was measured at the SMA-connector with a network analyzer and numerically
transformed to the dipole feedpoint. The transformation parameters from the SMA-connector
to the dipole feadpoint are:

Electrical delay: 1352 ns  (one direction)
Transmission factor: .99 (vollage transmission, one direction)

The dipole was positioned at the flat phantom sections according 1o section | and the distance
holder was in place during impedance measurements.

Feedpoint impedance at 450 MHz: Re{Z}= S7.7n
Im {Z} = 570
Retumn Loss at 450 MHz -21.0 dB
4. Handling

Do not apply excessive force to the dipole arms, because they might bend. Bending of the
dipole arms stresses the soldered connections near the feedpoint leading to a damage of the
dipole.

5. Design

The dipole is made of standard semingid coaxial cable. The center conducior of the feeding
line is directly connected to the second arm of the dipole. The antenna 1s therefore short-
circuited for DC-signals.

6. Power Test

After long term use with 100W radiated power, only a slight warming of the dipole near the
feedpoint can be measured.
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Validation Dipole D450V2 SN:1007,d = 15 mm

Frequency: 450 MHz; Antenna Input Power: 397 [mW]

Praniom Meme: Calibragion, Grid Spacing: Dx = 20,0, Dy = 2000, Dz = 10.0

Proke: ETI0VE - SM1507. Conn®(T 20,7 20,7 20; Crest facior: | 0; Head 430 MHz o = 0,87 mho/m g, = 444 p = | 00 glom?

Cubes (2); Peak: 28T mWig s 002 dB, SAR (1gk |.B% mWig 003 dB, SAR (10gk 136 mWigz 003 4B, (Advanced extrapolaion)
Penetration depth: 132 (11.%, 14.8) [mm)]
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Validation Dipole D450V2 SN:1007, d = 15 mm

Frequancy: 450 MHr, Antenea Input Power: 397 [mW]

Phastom Name: Calibratics, Grid Spacing: D = 2000, Dy = 2000, Dz = 10.0

Probe: ETIDNG - SN 1507, CamvF(7.20,7 20,7 230). Cresi fbctor: 1.0; Head 450 MHz: o = 087 mhodm ¢, = 44 4 p = |00 glom?

Cobes (X Peak: 117 mWig« 002 dB, SAR (1g): 200 mWig= 003 48, AR (10g): 1.3] mWigs 0003 dB , (Worsi-case extrapolation )
Pemetration depthc 12.4 (107, 14 £) |[men]
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