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Fiber-to-the-home (FTTH) which is implemented on the passive optical network (PON)
technology is an access network that connects subscribers to a service provider using optical
fiber. Due to extremely huge bandwidth supported by optical fiber, PON can operate at very
high-speed data rate. However, one of the important problems is that all equipments in the
conventional FTTH, which is the time-division multiplexing access (TDMA)-based must be
synchronized in order to assign an appropriate time-slot for each subscriber to respond for the
demand for sending or receiving data of each subscriber.

In this thesis, we study the feasibility of employing OCDMA over PON, and find the
maximum number of subscriber, maximum reach, and maximum supported data rate of the
system, also for per 1 wavelength and for multi-wavelength based on the coarse wavelength
division multiplexing (CWDM) wavelength assignment.

As we have studied, at data rate of 1.25 Gbps per subscriber on OCDMA-PON, using a

511-chip SSFBG with Gold code pattern as an en/decoder, can serve 9 subscribers with the bit-

error rate (BER) lower than10_g. The main problems of OCDMA-PON are the media-access
interference (MAI), beat noise and the auto-correlation peak power at receivers. After validating
the theoretical investigation by computer simulation, the maximum number of subscriber of
OCDMA-PON is found to be 8 at data rate of 1.25 Gbps. The quality of signal depends on
transmitted power, reach, number of subscribers, split ratio, and bandwidth of the low-pass filter
at a receiver. Furthermore, we also investigate the OCDMA-PON incorporated with the coarse
wavelength division multiplexing (CWDM) to attain the increase in the number of subscribers. The

simulation result of 4-wavelength OCDMA-PON at data rate of 1.25 Gbps per subscriber
demonstrates the possibility of service provision to 16 subscribers with BER lower than 10_9 ;
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