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Abstract

In the "Polarized Optics" course, | selected the topic of "Microwave Frequency Offset Signal
Generation Using Polarization-Maintaining Bragg Gratings" for my paper review report. Optical
technology has advantages in a broad range of frequency coherence, which can enhance the
performance of modern wireless communication systems. The paper aims to develop a microwave
frequency shift keying (FSK) signal that can be used with amplitude modulation and phase modulation,

providing a more effective framework for the communication field.

The study uses a continuous-wave (CW) laser with a wavelength of 1590.98 nm as the signal
source. An RF-OOK modulation signal is applied to the signal source to generate a double-sideband
suppressed carrier. This signal is then passed through a polarization modulator (PolM), which is a
special type of polarization modulator that produces signals with TE and TM modes, each with phase
modulation indices that are opposites of each other. The modulated signal is then transmitted through a
polarization-maintaining fiber Bragg grating (PM-FBG), a device that reflects specific wavelengths
while maintaining the original polarization state. The reflected light is sent through an optical

circulator.

To perform beat frequency detection with Laser 2, a polarizer is used to restore the signal to its
original single-mode state. Finally, a 3 dB optical coupler combines the modulated light with the signal
source for beat frequency detection. The light is then converted from wavelength response to
time/frequency response using a photodetector (PD), resulting in an FSK signal. The experiment
successfully generated an FSK signal with carrier frequencies of 9.5/12.5 GHz and a transmission rate
of 1 Gbps. Through BER testing and digital oscilloscope observation of the eye diagram, stable
transmission quality was achieved over a 5 km fiber length and 2 meters of wireless optical

transmission.

Keywo rd : polarization maintaining fiber Bragg grating, Microwave signal generation, frequency

shift keying.
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Fig. 1. Conceptual diagram of the proposed FSK signal generator, (8) setup diagram:; (b) the illustration
of the signal variation; (c) the response function of the PM-FBG.
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Fig. 2_ (&) The output spectra from the PM-FBG for bit 0" and bit *1°, (b) the optical spectrum coupled
with the CW source of Laser2 for the PRBS data stream, () the electrical spectrum of the generated
FSK signal.
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Fig. 3. (a) The waveform of the generated FSK signal in the duration of 20 ns. (b) the enlarged view of
the waveform during 2 ns—4 ns at 9.5 GHz; (c) the enlarged view of the waveform during 8 ns—-10 ns

at 12.5 GHz.
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Fig. 6. (a) Spectrum of the received signal and eyediagram after demodulation; (b) BER versus the
received optical power for B2B and optical wireless transmission.
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