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All-optical microwave mixing and bandpass
filtering in a radio-over-fiber link
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{a) Filter frequency response, {b) mixing cutput without filtering, {c) mixing cutput with filtering.

F.Zeng and J. P. Yac, "All-optical microwave mixing and bandpass filterng m a radio-over-fiber link.” IEEE Photonics
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Multi-tap photonic microwave filters with arbitrary
positive and negative coefficients using a
polarization modulatorRaFnd an optical polarizer
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RoF by Optical Frequency Multiplying
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60 GHz in data comm : IEEE802.15.3cC

v Frequency allocation in 25~100 GHz for data communication
v License free or unlicensed use of mmW band in Japan, US, and v Low cost
Korea (59 GHz to 64 GHz) .
v Data rate of 2 Gbps or more for HD video signal v Small and simple

v NO frequency conversion
v Low power consumption

v Centralized channel frequency management

R

| v CO equipment sharing among users
7 Future Nq

Issues:
p High-speed devices for optical & electrical
p Small foot print by integration
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Analog Optical Fiber System

MM RF signal RF signal MM
electrical-opfical optical - electrical
converter converter
(e.q. laser diode) (e.g. PIN photodiode)
L

» Digital modulation of radio carrier

-------- — FSK, PSK, QAM, ...

« Radio carrier is@

» (Optical transmission of Tadio signals is
therefore analogue

« Normally direct (intensity) modulation
« Direct detection = IMDD
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Current or voltage

S.Xie 2008.9.7 mwpl6



ROF R 533 &

ophtical
MW smemipe{ UTC-PD

transmitter

<> MM l

625 10 (125 GHz)
GHz Gbitfs

i . waveguide /
— optical signal \EQF-ATT

— clectrical signal

220055 8 3% Yo F- 2 5%
3R BY T, P9 3 1 A9 ROF 5 2% | |
R H A~ FHRNA AR, & Ew,.m,al' iﬂﬂﬁ'ﬁ‘l‘f’:ﬁ.ﬁiﬁz

10 L -lntegrated

1189 FROFR LY R A WM EA modulator

#oe BMLLD, =2z bk vE A4 58 % o] ]
EAM, siF#kF-ew UTC- = 197 10 coive g

10° |- prBS 27-1 -

PD, AtzpavsemT 10Gb/suy 1S il .

-10 M
e 25 20 S

& 1 2 5GH ég ROFK%L&Q ﬁw k Fig. Compar l&.‘;?luoefn Ll;laEt;_}r;IEg?c}rex istics for the
Z o MMMW  transmission USIing the monolithically

mtegrated EA modulator and an external TLilNbO;3

modulator.
B AT T8 8 7 K 3R | 2 'Compact optical millimeter-wave (MAMW) eransmitter
° by monolithically integrating an active mode-locked
laser diode (MLLD) and high-mesa electro-absorption
" (EA) modulators. From the friequency domain measurements
of the 125.GHz optical MMW signal. we obtained a linewidith
of less than 10 Hz and a tming jirrer of 0.1 ps.

S.Xie 2008.9.7 mwpl7



! 60GHz Transmission Experiment
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A Prototype of mm -wave RoF
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SDTV Transmission Demonstration
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