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Abstract

This paper proposes a high-gain monopulse antenna using the folded reflectarray for a monopulse target-tracking

radar systems designed at the center frequency of 94 GHz. In target-tracking radar systems, the angle of arrival of

the incoming wave is determined by comparing the signal received on two or more non-coincident antenna patterns.

This is the physical basis of most target-tracking techniques and the comparison is made simultaneously in a monopulse

radar systems. In this paper, the antenna consists of polarizing grid, reflectarray, multimode feed horn, and comparator

implemented by waveguide. The antenna is able to have three radiation patterns by using the monopulse feed systems

assembled by multimode feed horn and comparator. The antenna demonstrates maximum gains 36 dB, 33.5 dB and

27.2 dB at sum mode, azimuth mode, and elevation mode respectively.
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그림 1.

Fig. 1. The antenna layout.
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그림 2. (a) , (b)

Fig. 2. (a) Periodic patch structures, (b) Phase results.
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그림 3. Reflectarray

Fig. 3. Layout of reflectarray.
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그림 4. (a) Slot polarizing grid , (b)

Fig. 4. (a) Structure of slot type polarizing grid (b)
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(a) Unit cell (b) Simulation result

그림 5. Polarizing Grid

Fig. 5. Simulation results of polarizing grid.
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그림 6. (a) Polarizing grid , (b)

Fig. 6. (a) Photograph of polarizing grid, (b) Magni-

fied photograph.
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그림 7. Cylindrical cavity TE111

Fig. 7. Cylindrical cavity structure and its TE111 re-

sonant mode.
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(a) comparator

(a) Photograph of fabricated comparator

(b) Comparator

(b) Layout of comparator

그림 8. Circular cavity comparator

Fig. 8. Comparator using circular cavity hybrid.
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그림 9. comparator S-parameter magnitude

Fig. 9. Measured S-parameter(magnitude) of the com-

parator.
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(a) (b)

(a) (b)

(c) (d)
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그림 10. Comparator

Fig. 10. Measured S-parameter(phase) of the comparator.
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표 1. Null depth 20 dB comparator

Table 1. Bandwidth of the comparator from the cri-

terion of null depth( 20 dB).

Port 5 Port 6 Port 7 Port 8

Magnitude(±1 dB)
90.5

99.7

91.5

98.8

86.7

98.1

92.5

97.6

Phase(±10°)
90.4

100.6

89.9

98.1

91.2

95.3

92.5

96.3

port .

1 Comparator 20 dB null depth

bandwidth

. 1

comparator 94 GHz 3.8 GHz band-

width .
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그림 11. Feed horn

Fig. 11. Picture and layout of feed horn.

그림 12. feed horn

Fig. 12. Photograph and layout of multimode feed horn.

(a) Sum (b) Azimuth (c) Elevation

(a) Sum mode (b) Azimuth mode (c) Elevation mode

그림 13. Feed Horn far field

Fig. 13. Far field patterns of multimode feed horn.
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(a)

(a) Front and profile pictures of the antenna

(b)

(b) Photograph of measuring the antenna patterns

그림 14.

Fig. 14. Photograph of the antenna and the measure-

ment.
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(a) azimuth sum

(a) Sum pattern of the antenna(azimuth direction)

(b) elevation sum

(b) Sum pattern of the antenna(elevation direction)

그림 15. sum

Fig. 15. Far field patterns of the antenna in the sum

mode.
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(a) Azimuth pattern of the antenna

(b) elevation

(b) Elevation pattern of the antenna

그림 16. azimuth, elevation

Fig. 16. Far field patterns of the antenna in the azi-

muth and elevation mode
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