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A Study on Development of the High-Power Low-Loss Waveguide
Circulator for Ka-band Millimeter-Wave Seeker
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Abstract In this paper, a 3-port waveguide circulator of Ka-band millimeter-wave for isolation between transmit
channel and receive channel at high power transmit mode is designed and fabricated for the seeker of the guided
missile and circulator performance is verified through the S-parameter, high power and operation temperature test.
At the configuration design, interface design between a seeker antenna and the circulator is considered and
half-height of standard waveguide is applied for minimum and light weight body. The shape of permanent magnet
and ferrite is optimized by simulation and tuning dielectrics at each port are placed for the best performance. In
Fc(center frequency)+1000MHz, designed waveguide circulator has below -20 dB return loss, below 0.5 dB
insertion loss and below -23 dB isolation. It is found that circulator characteristics is similar to design results.
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Fig. 1. The structure of waveguide circulator
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Table 2. Temperature test of insertion loss(Port 1 to

Port 2)
Fmin Fe Fmax
-30TC 041 042 0.36
-15T 033 0.36 031
0C 0.36 0.38 033
+25T 0.37 0.37 0.32
+70T 041 0.39 0.37
+80TC 0.37 040 0.35

H 3, 22| 2k A§(ZE 1 to ZE 3)
Table 3. Temperature test of isolation(Port 1 to Port 3)

Fmin Fe Fmax

-30T -255 =334 =374
-15T -256 -338 -$H.1
0C -266 -369 -314
+25T -26.8 -331 278
+70TC -259 -289 242
+80C -26.1 -26.6 -235
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