X AR glor] whAly]§ ulo] AR ¢ o] B
FE7 A 2 73

I N

Design and Implementation of the Microwave

Amplifier for X-band Electronic Radar Reflector

Chong-Hyeog Cheong® - Gvu-Sik Yang**

Abstract

Electronic radar reflector may be less familiar, since their uses have been limited
to military applications, ecspecially  the enhancement of the effective  radar
cross-sections of missile test range in the drone aircraft and mussiles.

With the significant reductions in the cost of microwave semiconductors, it has
hecome possible to apply both techniques to an increasing range of awil
applications.

The responses from users of maritime navigational aids have revealed a general
need to improve the radar echoes from buoys. Radar beacons are so expensive and
their use is limited by the need to avoid obscuring the radar display from many
reSpPONSes.

There are several improved designs of passive radar reflector available, but their
performance is ultimately limited by the cross-section area and this is governed by
the size of the buov and the acceptable windage.

Therefore it is needed to investigate the low cost, low power, electronic radar
reflector that can be improve the reliability of response.

If the electronic radar reflector operate with marine X Band radars and have an

« oo s st AAEA B AR HAF AT

s

1
e S GOIBL ol FUHSL AREA TR Hins



86 BRI KRBT WOk 219

equivalent radar cross section of 20m2, 54.5dB gain is needed. When we use the
separate transmitting and receiving antenna with 5dB gain, the required gain of
microwave amplifier chain is 44.5dB.

Since the input protection diode signal limiter will have an insertion loss of
approximately 1dB, the amplifier chain itself must have an overall gain of 455dB.

So we have designed and implemented the 5-stage amplifier for X-Band
electronic radar reflector using balanced amplifier scheme. The measured results of
the characteristics of this amplifier shows the gain above 45dB, noise figure 1.2dB,
input return loss -14.2dB, output return loss -16.3dB and IMs; 32dBc at designed
frequency band.
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