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AUTOMATED E-FIELD SCANNING SYSTEM FOR
DOSIMETRIC ASSESSMENTS
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PROBE ET3DV4 SN: 1105
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DASY- DOSIMETRIC ASSESSMENT SYSTEM
CALIBRATION REPORT

DATA ACQUISITION ELECTRONICS
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INDUSTRIAL ROBOT AND CONTROL UNIT
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BRAIN TISSUE SIMULATING LIQUIDS



Brain Tissue Simulating Liquids

Preparation of the Liquids

Requirements:
• Scale
• Magneto Stirrer: Heating Plate, Magnetos (recommended).
• HP 85070A Dielectric Probe Kit (200MHz to 20GHz) plus mounting device and

Network Analyser
Canisters or "closed" jars to store the liquid (recommended)

Preparation:
1.) Heat the water to about 40" Celsius.

2.) Add salt and bactericide to water while stirring and wait until salt is dissolved.

3.) Add about one third of the sugar. Keep stirring. Wait until sugar is dissolved. Add the
second third and when dissolved add the final third. The liquid gains volume and
thickens slightly.

4.) Keep stirring at maximum speed possible.

5.) When all the sugar is dissolved, add the HEC. HEC is highly hygroscopic. It forms
lumps when added to the liquid. Either "help" the magneto stirrer by stirring from
outside or dissolve all of the BEC first in another jar with a little bit of liquid using
another stirrer. Add it then to the rest of the solution. Once HEC is added the liquid
thickens considerably.

6.) During the whole process watch the temperature to prevent water evaporation.

7.) Once the liquid clears up pour it into canisters. Let it stand for a couple of hours
before using it.

III Use

• When in the item (phantom models), monitor water evaporation.
• To minimize water evaporation cover the phantoms when not used. Do not store the

liquid in the phantoms, rather store it in closed canisters.
• In case water has evaporated, you can add (warm) water to the liquid. Be sure that

after stirring it is completely homogeneous.
• The liquid can be used for at least 3 months. After longer periods bacteria might grow

that are resistant against the bactericide.



Recipe 900 MHz:
Water 40.1%
Sugar 58.0%
Salt (NaCI) 0.8%
HEC (Hydroxyethylcellulosis) 1.0%
Preservative Substance

900 MHz: εr = 42.5 ± 5% and σ = 0.85 ± 10% mho/m

Recipe 1800 MHz:
Water 45.0%
Sugar 53.9%
HEC (Hydroxyethylcellulosis) 1.0%
Preservative Substance

1800 MHz: εr  = 41.0 ± 5% and σ = 1.65 ± 10% mho/m
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GENERIC TWIN PHANTOM
Version 3.
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PROBE CALIBRATION



Prof. Dr. Niels Kuster         Tel. +41 1 632 2737, Fax: +41 1 632 105

Institut für Feldtheorie
und Höchstfrequenztechnik
ETH Zürich
CH-8092 Zürich

Mr. Ilkka Pankinaho
Nokia Mobile Phones
NMP/R&D
P.O. Box 86
FIN-24101 Salo
Finland

Zurich, 2 December 1995

Mobile Phone Certification

Dear Ilkka,

In mid-September, we promised to send preprints of the paper which describes the
calibration procedure we developed during the last months. We would appreciate any
suggestions and comments, since a thorough calibration is fundamental to enforce
the safety limits. In addition, we would like to take this opportunity to inform you
about the newest developments towards finalizing the scientific and technical
conditions for a type approval.

Uncertainties of Measurements: In connection with the calibration, we performed an
analysis which assessed the total uncertainty of SAR measurements in shell phan-
toms. The results are promising. The total uncertainty can be kept below +20% at
900 MHz. A project to further reduce these uncertainties and to develop a standard
calibration procedure has now been submitted to the EU program "Standards,
Measurements & Testing."

Phantom: Another open issue is the verification that the absorption in homogeneous
human phantoms represents well the actual spatial peak absorption in the user. In
one study, in close cooperation with the research center of German Telekom, absorp-
tion induced in three numerical and three experimental phantoms were compared
for the mobile communications frequency at 900 MHz. The various phantoms and
our findings are briefly described in the attachment.

Requirements of a Certification Procedure: In connection with the recent WTR
workshop in Rome, we defined the scientific pre-condition necessary to implement a
certification procedure. The manuscript also reflects the requirements which were
discussed within CENELEC's TC111 Working group on Mobile Telecommunications
Equipment. Please find the manuscript in the attachment as well.



DASY: Schmid & Partner Engineering AG (SPEAG) has started the development of
DASY3. Besides a general revision and extension of the DASY2 hardware and soft-
ware, the main objectives Of DASY3 are improved spatial resolution, improved
precision and improved time efficiency. DASY3 will be largely compatible with
DASY2, although some of the new functions will not be fully usable without minor
hardware updates. SPEAG will keep you informed with respect to these develop-
ments.

The temperature probes which have been developed for the previously mentioned
calibration study will soon be commercially available. The prototype showed a
sensitivity of about <0.1 mK/s. It might be interesting to all DASY users that this
probe will be fully compatible with DASY2, DASY3 and DASYmini. The active
volume of about 1 mm3 is ideal for those laboratories which plan to do calibration
or SAR measurements in very small structures.

Part of the industry was interested in a video of DASY2 to dernonstrate the test pro-
cedure to their customers. Since we already had a video for other occasions, we
adapted it to these requests and now have copies available. If you are interested,
please return the enclosed form by mail or fax. If you want copies of any of the
publications listed on that form, we would be happy to send you these copies as well.

If you have any questions regarding our activities in the area of mobile phone
certification, please do not hesitate to contact me. For questions regarding
the dosimetric assessment system DASY, I suggest you contact SPEAG directly
(phone: +41 52 232 7272, FAX: +4152 232 7127).

Yours sincerely
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DIPOLE VALIDATION KITS






















