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Saab Ericsson Space isworking with the development of one of the key components for
multibeam sysems at Ka-Band, the active receive feed. Part of this development isin
the frame of MultiKaRa, a project partly funded by the EC and run by a European
consortium coordinated by Alcatd Space Indudtries.

Theincreasing demand on broadband capacity for Internet and multimedia gpplications
isds0 reflected in the development of satdlite based sysems. Such systems incdlude
reaively smal groundterminaswith limited Sze of the antennas and low RF output
power. Typicd Szeis< 1m antenna diameteter and power levels around 5 wetts. The
antenna Size and RF output power puts avery stringent requirement on the G/T vaue
for the satdllite based receive channds. The noise temperature hasto be minimised and
the gain of the antenna has to be maximised. To increase the gain of the antenna the
beamwidth has to be reduced. This leads to the use of multibeam antennas as the total
coverage cannot be reduced (also the amount of traffic to be handled requires

multibeam concepts).

Multibeam antennas use dudters of active recave feedsilluminaing acommon
reflector. The active receive feed comprises the radiating horn, redundancy switch and
the low noise amplifiers. The active feeds are combined in ahexagond pettern into the
required clusters, providing the gppropricte coverage on the earth. The cc spacing is
128 mm.

A single active feed chain is shown below.

Feed horn Switch LNA

The design of the feed horn has a strong impact on the efficiency of the reflector
antenna system. The reguirement on efficiency leadsto horn desgnswhich as
effectively as possble should utilize the area of the alocated hexagond cdll, i.e an
efficiency as close as possible to 100%.

The redundancy switch is reguired to obtain a sufficiently high rdiability of the whole
system where no sngle point fallures are alowed. The switch must have low losses not
to detoriate the overdl noise figure of the active feed. Today the low loss requirement
excludes the use of semiconductor switchesi.e. waveguide switches are used.

Thelow noise amplifier is the key dement to obtain a very good noise figure. The
amplifiers are MMIC’s mounted on a ceramic substrate (LTCC) with a hermetic sedl.
The overdl noise figure target for the active receive feed is 2 dB.



