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WDM for Fiber Radio and Phased Array Wavelength Division Multiplexing (WDM) is
Antennas ...established in digital long-haul telecom

...under consideration for microwave fiber-optic systems

E. E. Funk. A. L. Campillo, and D. A. Tulchinsky Microwave fiber-optic WDM applications include
...Cable TV (<1 GHz)

...Radio over fiber (to mm wave)

...phased array beam-steering (mm wave)

Naval Research Laboratory, Washington DC
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Downstream architecture WDM minimizes inter-channel drift--accurate beam forming
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Causes of WDM cross-talk

Stimulated Raman Scattering (SRS)
Cross Phase Modulation (XPM)
Poor filtering in MUX

Effects of WDM cross-talk
radio-over-fiber systems

reduced carrier to interference ratio

BER degradation
phased array beam-steering systems

amplitude/phase beam forming errors

poor side-lobe suppression
beam pointing errors
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*Theoretical model based on the following:
M. R. Phillips, “Crosstalk due to optical fiber

nonlinearities in WDM CATYV lightwave Systems,”
J. Lightwave Tech., Vol 17,p 1782-1792, 1999.
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Calculated XPM cross-talk at 10 GHz in standard SMF (5 dBm
optical)
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*Does not include carrier suppression from dispersion

5 NRL

-30 |40.Am nm|
-40
-60
-70

MICROWAVE PHOTONICS
5650 \/\/ VWi

Crosstalk (dB)
o

Ch. 1 RF @ antenna

Cross-talk

from Ch.2

Ch. 1 RF @ source

Phase (Degrees)
-Il IO IQ IO © © © © © o =

8 10

Frequency (GHz)

11 == 5650 /" \/\\VWi—»-
|

MICROWAVE PHOTONICS

This is an impairment in phased-array systems.

A

terminated

Vector
Network
Analyzer

modulator [« ] E

\ modulator ¢ ch2

M T
y.m

e

NI caownse roroncs

*WDM can simplify/improve microwave fiber-optic systems.
*Impairment due to cross-talk must be considered.

*Measurements of cross-talk to 18 GHz performed.

*Results indicate XPM is dominant cross-talk source above 1 GHz.

*Measurements fit theory.

*System design must trade Xtalk w/ launch power, fiber length, etc.
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