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Development of the Protocol for Optical Fiber Communications Compatible with IEEE1394
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The IEEE1394 specifications have many superior
features but also have two drawbacks, such as big
connectors and short communication distance (4.5m). In
order to solve these restrictions, we have developed the
communication ports using plastic optical fiber (POF) as a
medium. The ports utilize single POF as a half-duplex
medium. This paper describes the method to emulate the
IEEE1394's bidirectional dominant mode signaling with a
half-duplex medium, the method to manage a cycle timer
on each port, and clock data recovery circuits with quick
lock time (12bits). By unifying these technologies, the
IEEE1394 compatible communication has been achieved.
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Fig. 1 Comparison of IEEE1394 connectors.
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Fig. 2 Causes of reception of self-light.
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Fig. 3 Conceptual figure and pictures of the
communication system.
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Fig. 4 Concepts of ports and daisy chain connection in
IEEE1394.
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Table 1 Optical port specification.
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Fig. 5 Conceptual figure of the half-duplex protocol.
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Fig. 6 Block diagram of the optical port.
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Table 2 Clock data recovery specification.

gon god

gmoood 122.88Mbps

gooo oo 12000

goooo 5n8] EPF10KS50E-10 0 000 O O 17

gooooooono |sod
FIFOO OO0 O 70

googd 1000000
clk0 DATA
—a” DATA[4..0] T
W IR DATAL,
ck3 - FIFO_OUT
YL T U o —
clk4
e dsel
Data WriteP
Data_ena
clks FIFO_D
Iy clksel FIFO
b—>| P ena 7405 #

L A Fiter

®mES | FFo_CLR
Bits

gooooooobooooboboboobo
Fig. 7 Block diagram of the clock data recovery circuits.
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Fig. 8 Sample patterns of 2-bit reception and no-bit
reception.
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