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Introduction:  The Conventional Parallel Feed Approach

• Phased arrays: electronic beam steering
• True time delays: wide instantaneous bandwidth, squint-free operation
• Conventional approach: parallel-feed
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The Serial-feed Transmitter Approach
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Advantages of Serial-feed Optically Controlled Antenna Systems

• Minimum number of optical components:
– One laser, one EO modulator, one delay element controls sub-array.

• True time delays:
– Broadband, multi-frequency operation.

• Fully programmable at a remote source:
– Form any wave-front by programming amplitude and time delay for

each element.
– Dynamic focusing and targeting.
– 2D beam steering.



Reflection Spectrum of a Fiber Grating

-20

-110

-100

-90

-80

-70

-60

-50

-40

-30

1.304 1.306 1.308 1.310 1.312 1.314 1.316 1.318 1.320

Wavelength (  µm)      

O
pt

ic
al

 p
ow

er
 (

dB
m

)



-100

-80

-60

-40

-20

0

20

40

60

80

100

0 20 40 60 80 100 120 140 160 180 200
Time (ps)

V
ol

ta
ge

 (m
V

)

1307.50 nm 1309.50 nm 1311.50 nm

-200

-150

-100

-50

0

50

100

150

200

0 2 4 6 8 10 12

Time (ns)

R
el

at
iv

e 
V

ol
ta

ge
 (m

V
)

CH1 CH2

True-time Delay vs. Optical Wavelength

Detail channel 1



Transmitted Beam Angle vs. RF
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Broadband Radiation with 1 ns Pulses and True-time Delay
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RF Spectra of Broadband Radiation
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The Serial-feed Receiver Approach
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Applications

• Phased array antenna for radar
• Phased array antenna for communication systems

– Mobile satellite communications
– Dynamic or multi-directional transceivers

• Example: TV signal transmission
Original Received



Conclusions

• New serial-feed technique to optically control phased array antenna
• Uses only a single wavelength tunable laser, EO modulator, and time delay element
• Provides low cost remote beam steering for phased array antennas
• Concept demonstrated with a 2-element 5-pointing direction transmitter
• Directional analog transmission has also been demonstrated
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