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Development of phase shifter for Ka-band
Passive Phase Array Seeker and Seeker Performance Analysis
due to the Phase Error of Phase Shifter
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Abstract In this paper, phase shifter has been designed and manufactured to apply to passive phase
array seeker for Ka-band and its performance was confirmed. It was designed as a key element for
conducting electric beam steering by adjusting the phase of the array element. Insertion loss of less than
1.5dB and phase accuracy of less than 10°(RMS) in operation bandwidth of 1GHz were checked. The
performance identified by the actual fabrication was further analyzed by applying the beam pattern
analysis based on the array synthesis theory. The effect of the final performamnce of the proven phase
shifter on the performance and pointing error and angular accuracy of the passive phase array antenna

beam pattern was analyzed. Then, the validation of the proposed phase shifter has been made.
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Development of phase shifter for Ka-band Passive Phase Array Seeker and
Seeker Performance Analysis due to the Phase Error of Phase Shifter
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Table 1. Design Objective of phase shifter

Parameter Design Objective
Type Dual Mode Reciprocal
Frequency Ka-Band
Operation Band Width Fc + 500MHz

Average Insertion
Loss[dB]

VSWR

less than 1.5dB

less than 1.7:1
11.25 °
less than 10 ° (RMS)

Phase Resolution

Phase Accuracyldeg.]

Diameter less than 5mm

length less than 42mm
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Fig. 1. Configuration of phase shifter
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Fig. 3. Fabricated photo of phase shifter
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Fig. 4. Simulation configuration of phase shifter
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Fig. 5. Measurement configuration of phase shifter
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Table 2. Design parameter of passive phase array

antenna
Parameter Design Objective
Frequency Ka-band
Dx/Dy [mm] 6.5/6.5
Nx/Ny 28/28
Weight Taylor 30dB
Array Grid Triangular (Y-Shift)

J8 9. g #=x
Fig. 9. Array configuration
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