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ABSTRACT

The GEM frame is used a mean to deliver the variable length user data and consists of the header and the
payload in the G-PON system. The HEC field of header protects contents of the header and is used to maintain
GEM frame synchronization at the same time. When an LCDG (Loss of GEM Channel Delineation) occurs
while receiving frames, the receiver have to discard corrupted frames until acquiring the synchronization again.
Accordingly, high-speed synchronization method is required to minimize the frame loss. In this paper, we suggest
not only a main state machine but a sub-state machine to reduce the frame loss when undetectable errors
occurred in the GEM header. Also, we provide a more efficient and fast parallel structure to detect the starting

point of the header. Finally, the proposed method is implemented with the FPGA and verified by the logic
analyzer.
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