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ABSTRACT

In this paper, calibration using mutual coupling is
proposed to calibrate active phased array antenna.
Because the proposed calibration uses internal source,
it does not need any additional system. To verify
the proposed calibration, a 5%5 Vivaldi antenna was
designed. When proposed calibration is applied to

5%5 Vivaldi antenna, the result between the model

without error and model with calibration is well

matched.
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Fig. 1. Active phased array antenna system
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Fig. 2. Design of single Vivaldi antenna

strip-line F%1-& o]-43}Ach 11 = 40.72 mm, 12 = 15
mm, r/ = 2.86 mm, r2 = 3.09 mm, g = 0.47 mm,
p = 10.37 mm, f1 = 11.63 mm, f2 = 2.5 mm, f3 =
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Fig. 3. Design of 5x5 array: (a) distance of array, (b)
array using Vivaldi antenna
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1. ZF 2ol F45 5 coaxial cable?] Zo]
Table 1. Coaxial length of each element

CIl) | Cl2 | CI(3) | C1@ | CIO5) | Cl©)
2mm |28 mm | 9 mm | 18 mm | 4 mm | 10 mm
CI®) | C1I(7) | C1© | Cl10) | C_I(11) | C_1(12)
32 mm | 22 mm | 10 mm | 16 mm | 14 mm | 24 mm
C_1(13) | C_1(14) | C_1(15) | C_1(16) | C_1(17) | C_1(18)
2mm| 6 mm |20 mm | 11 mm | 8 mm | 17 mm
C_1(19) | C_1(20) | C_1(21) | C_1(22) | C_1(23) | C_1(24)

6 mm | 6 mm |21l mm | 4 mm | 19 mm | 8§ mm
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Fig. 4. Comparison of applied phase delay and calibration
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————— Without phase difference
----------- With phase difference - before calibration
- - - With phase difference - after calibration
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Fig. 5. Radiation patterns before and after calibration (9.5
GHz)
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