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I t d tiーIntroductionー

Purpose

＠Kobe

Anytime!Anytime! Anywhere!Anywhere!
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Anytime!Anytime! Anywhere!Anywhere!



I t d tiーIntroductionー

Active Phased Array Antenna

☆Active phased array antenna
・Electrical drive
・Free from mechanical maintenances
・Scanning fast
・Concurrent communication

☆C ti l b li t☆Conventional parabolic antenna
・Mechanical drive
・Needs the mechanical maintenances・Needs the mechanical maintenances
・Scanning slow
・Single communication
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Single communication



C fi tiーConfigurationsー
Structure of Ground Station
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Cross Dipole Antenna

X axis Y axis Z axis
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C fi tiーConfigurationsー
Structure of Ground Station
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Control System for ground station
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C fi tiーConfigurationsー
8-array antenna system
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E i tーExperimentsー
Beam directions
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E i tーExperimentsー
Beam directions

90 degree
Calculated Measured

CS12 Kaya Laboratory



Improvement

Analog phase shifter ⇒ Digital phase shifterg p g p
― Space saving
― Stabilization of 

the phase control and the characteristic

Mounting pre-amplifiers（８GHz）g p p
― Amplification of the receiving signal

CS12 Kaya Laboratory



Improvement

Analog phase shifter ⇒ Digital phase shifterg p g p
― Space saving
― Stabilization of 

the phase control and the characteristic

Mounting pre-amplifiers（８GHz）g p p
― Amplification of the receiving signal

CS12 Kaya Laboratory



ーImprovementーーImprovementー
Digital Phase Shifter

digital phase shifterdigital phase shifter

6 bit digital phase shifterg p

Manufacturer :  Hittite
3 6 GFrequency range : 3 – 6 GHz
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Phase shifter –Phase value–

Analog phase shifter Digital phase shifter
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Phase shifter –Insertion loss–

Analog phase shifter Digital phase shifter
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Phase error
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Improvement

Analog phase shifter ⇒ Deigital phase shifterg p g p
― Space saving
― Stabilization of 

the phase control and the characteristic

Mounting pre-amplifiers（８GHz）g p p
― Amplification of the receiving signal
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ーImprovementーーImprovementー
8 GHz Pre-amplifier

8 GHz Pre amplifier8 GHz Pre-amplifier

GaAs Low Noise Amplifierp

Manufacturer :  Hittite
14 GFrequency range : 7 – 14 GHz
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I tーImprovementー
8 GHz Pre-amplifierp
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2-array circuit

2-array Experiment
f C fi ti ffor Confirmation of …

①Phase shift of the receiving signal
②Ph th i②Phase synthesis

φ
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φ



2-array circuit

① Phase shift of the receiving signal
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2-array circuit

② phase synthesis φFIX
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Schedule

November New 8 array antenna systemNovember …New 8-array antenna system
fabrication and experiment

December fabrication of antenna polesDecember …fabrication of antenna poles

January～ …Total experiment of 
th d t tithe grand station
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New 8-array antenna system

Antenna

Pre-
amplifier

Mixer

amplifier

Combiner

Front



New 8-array antenna system
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Schedule

November 8 array circuitNovember …8-array circuit
fabrication and experiment

December Constr ction of antenna polesDecember …Construction of antenna poles

January～ …Total test of the ground station
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Thank you for your attention. 
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