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Abstract

In the APON(ATM Passive Optical Network), the transmission of the upstream traffic is based
on a TDMA(Time Division Multiple Access) method that an OLT(Optical Line Termination)
permits ONUs(Optical Network Units) sending cells by allocating time slots. Because the upstream
is not a streaming mode, the cell synchronizer has to be operated in the burst mode. Also, the cell
phase monitor is required to prevent collisions between cells which are transmitted by multiple
ONUs through a single optical fiber. In this paper, a TDMA burst cell synchroniser is implemented
with the FPGA(Field Programmable Gate Array) being used in the APON based on G.983.1 for
transmitting upstream cells. It has two main functions which are the upstream data recovery and
the phase monitoring. The former is to recover the upstream data and clock in the OLT by seeking
the preamble which is the overhead of the upstream time slot and by aligning the phase of the bit
and cell with the system clock. The latter is to provide the information to the ONU to compensate
for the equalization delay by monitoring continuously the phase difference between adjacent cells
to avoid the cell collision on the upstream.
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Fig. 1. Functional Overview of PON Architecture.
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Downstream Frame Format:

Tframe@]55.52Mbps=56¢cells of 53bytes=152.6748

PLOAM ATM ATM PLOAM | ATM ATM
1 Cell 1 Cell 27 2 Cell 28 Cell 54

PLOAM cells contain 53 upstream grants
Downstream Capacity =155.52Mbps X 54/56=149.97Mbps

Upstream Frame Format:

Tframe@155.52Mbps=53cells of 56bytes=152.6745

ATM ATM ATM ATM
Cell 1 Cell 2 Cell 3 Cell 53

U =3 Overhead bytes per Cell, 4bits Guard, 20 bits Preamble and Delimiter
Upstream Capacity =155.52Mbps x 53/56=149.19Mbps

28 2. PON x#3) 34
Fig. 2. PON Frame Formats.
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