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Abstract 

  The design of  an X-band array antenna for small SAR sensor 

onboard a 100kg small satellite will be explained. The antenna 

system consists of  waveguide feeder as the bottom layer and the 

skin with radiation slots and honeycomb core as the top layer. 

Simple array analysis of  feeder tournament with uniform 

amplitude and Taylor distribution for sidelobe suppression, 

waveguide power divider, honeycomb core permittivity 

measurement and the recent design result of  one antenna 

panel will be discussed. 
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1. Antenna Configuration 

              

3. Conclusion and  Future Research 

   An X-band two layer slot array antenna is currently 

developed for small SAR on board a small satellite 

application. One antenna panel is designed and 

simulated. Further fabrication, measurement and 

optimization of  the antenna system will be conducted.              

 

  

      

 

 

              

2. Research Result 

              

Prilando Rizki Akbar†, Hirobumi Saito†, Miao Zhang ‡,  Jiro Hirokawa ‡ and Makoto Ando ‡  

References 

1. アンテナ工学ハンドブック、オーム社 
2. K.Fukazawa, J. Hirokawa, M. Ando and N. Goto, 

Two-way Power Divider for Partially Parallel Feed 

in Single-Layer Slotted Waveguide Arrays, IEICE 

Trans.Commun., Vol.E-81B, No.6,  June 1998. 

3. Rushanthi .S. Jayawardene, et.al,  Estimation and 

Measurement of  Cylindrical Wave propagation in 

Parallel Plate with Honeycomb Spacer for the Use 

in mm-Wave RLSA, Proceeding of  APMC 2012. 

 
 

 
 

           

 

  

      

 

 

              

Figure 1   Illustration of  top and bottom view of  the deployed SAR  

                 antenna 
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Figure 2   Illustration of: (a) signal flow inside the feeder waveguide   

                 (wall for coupling slot and hinge mechanism are omitted)           

                 (b) signal flow in the top layer  
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Figure 3   The designed antenna layer structure                             
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Figure 6  The design of  power divider in the feeder layer                 

 Optimize S11: adjust the position 

     and length of  wall 1 (position        

     and length of  wall 2 is fixed)      

Ratio of  divided power : from the 

first step result, adjust the 

position and length of  wall 2 

 

Inductive wall 2 

Inductive wall 1 

Coupling window 

 Without wall, determine the slot length that gives s21 = 0,   

     for each step of   (every 5)  [Fig. 8 (a)] 

Define the  wall length and position to obtain an optimum 

S11 [Fig. 8 (a)] 

 By utilizing each slot’s s21 and s31 parameters, 

rearrange the position of  coupling slots in the feeder to 

have an optimum phase and amplitude distribution of  the 

wave in the parallel plate [Fig. 8 (b)] 
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Figure 10  Radiating slot design: (a) radiating slot structu-  

                  re, HFSS model for: (b) one pair of  radiating      

                  slot (c) one dimensional array radiating slot 

 Define the radiating slot length and the related cou-              

    pled power   

 Adjust the distance of  dx and dy [Fig. 10 (a)] to have  

    optimum S11 and circular polarization radiation pat- 

    tern 

 By utilizing each slot’s s21 and s31 parameters, 

rearrange the position of  radiating slots to have an 

optimum phase and amplitude distribution of  the 

radiated wave [Fig. 10 (c)] 
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Figure 11  Simulation results using the model in Fig.10 (c) 

P2-217                 

Figure 8   The HFSS model for: (a) single slot and (b) one  

                  panel in the feeder design 
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Figure 7   Estimation of  r 𝜺𝒓 = 
𝒄𝜷

𝒇𝟎𝟐𝝅

𝟐
 using inner field  

                  measurement method.  The measured honeycomb  

                  core is SAH-1/4-1.5. 
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Figure 12   One panel antenna system 
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Figure 9  Simulation results using the model in Fig.8 (b), in   

                 honeycomb wave propagates in W direction  
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𝑢 = 𝑘𝑐𝑜𝑠  

 

Discrete Model Analysis  
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Continues Model Analysis  
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Figure 4   Simple antenna analysis using: (a) continuous and 

(b) discrete model for  = 𝟎. 𝟓𝝀𝒐 , n = 4                     
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Figure 5  Antenna pattern for 8 panels antenna with  feeder tourna-           

                ment configuration that employing 8 Taylor distribution  

                coefficients, side lobe level -25 dB,  𝒏 = 𝟒, BW =80 MHz, 
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Taylor coefficient: 
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