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Thesis Summary (approx.300 English Words )

This thesis consists of 7 chapters titled “A study on semiconductor optical amplifier control technologies for
long-reach and high-splitting optical access network”.

Chapter 1 provides the historical and technical background to the development of optical fiber
communication systems and optical access networks.

Chapter 2 analytically investigates limiting factors of applicable area as regards semiconductor optical
amplifier (SOA) based optically-amplified 10 Gibt/s class TDM-PON systems and discusses technical issues
for limiting factors mitigation techniques. Moreover, requirement performance of burst-off-level power in
wavelength tunable burst-mode ONU transmitter for high splitting TWDM-PON is also analytically
investigated and technical issues are discussed.

Chapter 3 proposes the cross gain modulation (XGM) based automatic level control (ALC) technology for
upstream burst signal amplification in optically-amplified TDM-PON systems. Experimental results shows
that our proposed XGM-ALC based upstream amplification configuration have the ability to achieve the
maximum loss budget of over 55.0 dB with very wide loss budget ranges for both access and trunk spans.

Chapter 4 proposes a simple pattern effect suppression technique for downstream SOA repeater and
booster SOA in ONU transmitter. The synchronized gain clamping (SGC) light injection technique is applied
to an SOA mainly consisting of an O/E/O converter. The feasibility of the technique is confirmed
experimentally by applying it to a downstream amplification repeater in a GE-PON and upstream booster
amplifier in ONU transmitter for 10G-EPON and TWDM-PON. For the GE-PON repeater a large access span
loss budget of over 40 dB was achieved with a trunk span distance of 51.8 km. Moreover, the loss budget of
TWDM-PON is increased to over 40 dB by using high output power ONU transmitter without PON repeater.

Chapter 5 proposes a high output power and low burst-off-level power wavelength tunable ONU
burst-mode transmitter for the high splitting TWDM-PON. Proposed wavelength tunable ONU bust-mode
transmitter utilizes a bust-mode booster SOA with reverse bias voltage control technique that creates the
optical power absorption effect by reverse bias voltage operation in burst-off-level state. High output power of
+9.0 dBm and low burst-off-level power of -64.2 dBm are successfully achieved. Its measured performance
meets the crosstalk penalty requirement, under 0.1 dB, for a 256-split TWDM-PON.

Chapter 6 shows the prospect for SOA application in future optical access networks.

Chapter 7 shows a summary of this thesis.
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