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Transmission Bandwidth Measurement Based on Optical Pulse Circulation
through a Polymer-Clad Silica-Core Fiber in the 850 nm-Wavelength Region
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Polymer-clad silica-core (PCS) fibers are attractive for automotive applications. Fiber-lengths
inside automobiles will be less than 100 m, and systems that can measure the transmission
bandwidth B as a function of fiber-length L are important for designing and evaluating the
transmission media from the viewpoint of the fibering applications. We apply an optical pulse
circulation technique to a 100-m long PCS fiber having a graded-index profile at the wavelength
of 835 nm. An optical pulse that circulates the fiber 6 times is successfully observed. Fiber-length
dependence of optical pulse spreading is measured for coaxial and off-axis alignments of the fiber
input, and the resultant 3 dB transmission bandwidths are quantitatively evaluated. When B is
expressed as B=B,L~7, a 3 dB bandwidth linearly decreases with the fiber-length under the launch
condition of coaxial alignment, namely, y =1, while the fiber under off-axis alignment condition
exhibits y>1. The pulse spreading due to group delay differences between guided modes in the
PCS fiber are discussed in a comparison to that created by material dispersion in a 110-m long
single-mode fiber (SMF) having cut-off wavelength of 759 nm. The experimental results for both
the PCS fiber and SMF suggest that multimode- and chromatic-dispersions comparably contribute
to the optical pulse spreading for the coaxial alignment. The experimentally obtained results will
provide useful data in the design of automobile fiber-optic LAN systems.

Key words: automotive application, polymer-clad silica-core fiber, single-mode fiber, chromatic
dispersion, transmission bandwidth
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Table 1 Some specifications of MOST and IDB-1394 protocols.
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Fig. 1 Experimental arrangement used for making optical
pulse circulation measurements.
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Fig. 2 Emission spectrum and optical pulses of the pulsed
laser diode.

Fig. 3 Fiber cross-section of the PCS fiber used in the
experiments.

B, T 7 A N—HEHL S O A IEFHE AO
WCAB S, £0 0 XEHOEIRHEEE 7 7 1 N —ICHAS
S, 1 REHGIIEREESRANE LN S, HEHE 7 7 A N
—% n Al (n=1, 2, 3, ==-) L1z H SV R1%, 29V AR
¥ — 5488 (PG: pulse generator) & EZE[FRIEE (delay
circuit) ZHWTLD OX/ SV AFEE AODAA v F v
ZEfFERIAS S, i 5. AO @ 1 XEHE L L THl
S v 20, KEFIHEEE (PM: photo-
multiplier) Z2EE LNV > 7)) 7 Fryvaxa—7
(OSO: optical sampling oscilloscope) 12 & VIS N3,
HIEFTREZ FEIBUZ, Yo XV AD Y — 7L OSO DEZ{E
BEOETHIEZEVINVE A FIvy 7V ry) T
RE S,

Fig. 2IC LD OFEIR AR 27 b v (A) EH v AW
(B) #/~7. Fig. 2 (A) »5 LD O A7 M VEEEIEIX
241=3.1nm TH 5. 7z, Fig. 2 (B) X2 v¥

114 (42)

A= 835 nm
0 - -
—~ o
@
=) B ~
N N
> N
Z -0
w N
o= AN
& - N @
=) R
o N %
L 20 \\6)/0/ .
o= SR
5 i %
o) .
~ N
30k

0 200 400 600 800 1000

Distance Z (m)

Fig. 4 Optical pulse trains from 1st to 6th circulations.
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Fig. 5 Shape of the optical pulses after circulating the
100-m long PCS fiber for launching conditions of (A) coax-
ial alignment and (B) off-axis alignment.
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Fig. 6 Shape of the optical pulses after circulating the
110-m long single-mode fiber.
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Fig. 7 Material dispersion as a function of wavelength for
the 4.5 mol% GeO,-doped glass.
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Fig. 8 Optical pulse half-width as a function of fiber
distance.
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