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Conclusions: A smallsize annular slot antenna has been devel-
oped. By using a loading capacitor, the area ol the slot antenna
can be reduccd by ~23.4%., [ hag good radiation patterns and

bandwidih, The anterma design can be used (o realise 8 compact

mnlenng system where imited size is & magor regquicenient.
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Test results of 310GHz hologram compact
antenna test range

J. Siily, J. Ala-Laurinaho, J. Hikli, J. Tuovinen,
A. Lehto and ALY, Riisdinen

The quigt-zone fiekd test resulls of a submillimetre-wave compact
antennit tesl rnge (CATR) bused on a 60an disnicter hologram
are presented. The nstrumentation seiup based on a dedicaled
millimetre-wave vector network analyser is also brietly deserited,
The presented test resulls at AL0GHz show the potential of the
hologram CATIR for submillimelre-wave antenna tesling.

Tatroduction: Troven and accurate anlenna testing facilities at high
submillimetre-wave lrequencies up to 1 THz arc required for future
scientific satelliie misslons. These lacilitics are most Likely to be
built using the compact anlenna lest range principte, Le, simulal-
ing the las-field condilions i a short range, enabling accurais
envirohment control. A compact antenng lest rangs can he based
on a lens, & reflector, a halogram, or a combination of these. 'The
Bologram CATIR has less stringent surface acomracy requirements
compared Lo reflector CATRs [1]

helgram

plana weve
AUT

spherical
wavefront .

e

faed horn +~— ahsorbars

7521
Yig. 1 Lerpont of hofogram CATR

2 T T T

amplitude, dB

-4

, '. I\

-30 -20 -10 0 10

transverse distance, cm
752;2]

Fip, 2 Measured and theoveticed amplitiedes of fovizontal sean
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Measurement sefup: For the submillimetre-wave hologram CATR
demonstrator, 4 80cm diameter planar binary amplitude hologram
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was designed and manufactured |2]. This size was the largest that
could be accurately manufactured using the available facilities in
Finland. The designed distances of the source and recciver
(antenna-under-test) antennas from the hologram are 1,.5m, The
compiuter-generaied hologram pattern is elched on a copper-plated
mylar film using a conventional printed-cireuit bourd {PCRBY proc-
ess. The thicknesses of the mylar and copper are 75 and [7un,
respectively, The layout of the hologram CATR facility is shown
in Fip, 1.

The tesl insirnmentation was built around a millimeire-wave
vector nelwork analyser MVNA-R-350 by AB Millimétre. The
analyser can be used wilh various source and receiver configura-
tions and is easily adaptable to different frequency bands. A
phase-locked Gunn oscillator with o frequency multiplier was used
as the souree and 4 sensitive Schottky mixer pumped with a phase-
locked Gupon oscillalor as the receiver lor the quiet-xone tesbing.
The source was mounied 1o a small xyz-scanner and the recciver
Lo a large planar xp-scanner. A 310GHz corrugated horm was used
as the trapsmitting antenna and an open-ended WR-3 waveguide
as the receiving probe antenna. The dynamic range of the quict-
zome iest selup was measured to be 05dB,

phase, deg

ttansvarae distace, cm
752/3

Fig. 3 Measured and theoretiedd phases of bosfzontad scan

- O - measured
theoratical

quiet-zone ot 31 GHz holagram

height, em

width, em

Fig. 4 Quici-zunte comtour Wmap

Measyrement resulis;: The quietvone {ield of the CATR wus
scanned at a distance of 1.5m from the halogram. The measured
and theoretical (ealeulated with F'DTD and physical optics {PO}
[3]) amplitude and phase of the quict-zone field on a single hori-
zontal scan along the hologram centreline are presented iy Figs, 2
and 3, respectively. The peak-to-peak amplitude ripples in the hor-
izontal dircction are ~0.8 and 1.0dB for the theoretical and mcas-
ured curves. The peak-to-peak phase ripples are ~5 and 10°, The
quict-zone width is ~25cm. A two-dimensional contour map of the
quict-zone field amplitude L3m away [rom (he hologram planc is
shown in Fig. 4, The size of the quiel-zons s ~25 X 20cm?.

Conciwsions: A demonstration version of a submillimetse-waye
CATR based on a 6cr hologram has been designed, Tabricated
and tesled. The measured guict-zone fields at 310GHz agree well
with the simulalion results from the theoretical model, The design
and manulacluring of the hologram were successtul, A standard
pood quality printed-circuil board process was used for the holo-
pram pattern elching.
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Triple band planar inverted F antennas for
handheld devices

C.T.P. Song, P.8. Hall, . Ghafouri-Shiraz and
D, Wake

Twe novel triple band planar inverted F antennas {PIFAS) are
presented. The fhst antenng is realised by housing a dual
frequency Leshaped spur line foaded PTFA clement within the
lower resonanee PIFA element. The second untenna is realised by
embedding two single element PIFAs within a quarler-wave
patch. For both antcnnas, an iselation of better than —15 dB
between the eed porls and a good spreement between simulation
alid measurement resalts was oblained.

Intraduetion: The vecent explosion in the communications market
has resulted in the emergence of a number of systems eperating al
different frequencies [1]. Corrently, the market is aimed at provid-
ing multiple services within a single comniunications terminal vnit,
The planar inverted F antenna {PTFA), which can be implemented
it # small space, is an attractive design approach for mobile units
[2, 3]. The ability 1o incorporate dualband or multi-band perform-
ance further enhances the merit of these aniennas fer future appli-
cation [3, 4].

Tn this Tetter we describe a novel method for designing @ com-
pact, triple band, dual feed PTFA. This triple band anienna is
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