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Fan-in/Fan - out Devices for Multi - core Fiber
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Spatial division multiplexing (SDM) over a multi-core fiber (MCF) is one of the most promising technologies for
further expansion of transmission capacity. To realize the SDM transmission, fan-in/fan-out devices are indispens-
able for connecting single mode fibers and each core of the MCF. In this paper, design, fabrication technique and
optical properties of the fan-in/fan-out devices are reported. Two types of the devices are fabricated. Each of
them is optimized for minimizing the splice loss with two different MCFs in different approaches respectively.
One MCF is used for an optical amplifier and the other is used for the SDM transmission. They are spliced to both
ends of the short MCFs and optical properties including two splice points are evaluated. In both types of devices,

average insertion loss of less than 2.0 dB and crosstalk of less than -
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Fig. 1. Schematic view of fabrication process of fused
taper type Fi/Fo device.
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Table 1. Typical types of Fi/Fo device.
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Fig. 2. High- A core fiber based Fi/Fo device.

(a) Cross-sectional view of the Fi/Fo device at
SMF end (left) and its NFP (right).

(b) Cross-sectional view of the Fi/Fo device at
MCEF end.

(c) Zoom-up image of cross-sectional view for
center core (left) and its NFP (right).
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Fig. 3. Cross-sectional image of MC-EDF.

o BAEK
« HOZ R0
25~ -0
*
o, * -1
& ¢ * %
# 1sp ?-30 §
g )
1 1-45
(dB) 7
o5y " . . 1-60 (@B
0 ‘ —75
o 1 =2 3 4 5 &

O7&ES

K4 HAa77 742NV Fi/FoF /34 AD
WA, BLUOZOX b—27 OHlERERE
Fig. 4. Measurement results of insertion loss and
crosstalk of high- A core fiber based Fi/Fo device.
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Fig. 5. Operation principle of double-core fiber
based Fi/Fo device.
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Fig. 6. Double-core fiber based Fi/Fo device.

(a) Cross-sectional view of the Fi/Fo device at
SMF end (left) and its NFP (right).

(b) Cross-sectional view of the Fi/Fo device at
MCF end.

(c) Zoom-up image of cross-sectional view for
center core (left) and its NFP (right).
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Fig. 7. Cross-sectional image of large A, MCF.
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