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Low Attenuation and Large A Optical Fiber for Long-Haul Transmission
K. Nagasu, K. Yamashiro, H. Nakagome, T. Sato, and S. Matsuo

FEHMSERZ RO RAERERZTRRICT 27 YV va—L Y M OE R HEA TS, 1Y ak—L
Y M AR W2 Y AT ATER SN D IEFTRMEE L (OSNR) OUELWREICT 267 7 4 /v & L CTITU-TA 5G.
654EH 7 T VD EE ST WD, Al 44 TIRITU-T G654.EIZ#HL L 72FutureGuide”-HSC-110 & FutureGuide®*-
HSC-125 % Bi% L7z, ARBAFMIIRWERBEI E K& 2FERha 7k (Ay) A LTEY, HSC110 3mEETr —
TIVICFEETE LT L, HSC125 ERVvot7 7 A NEREIE L (FOM) 2RO Z L2 FRELTWE. M7 7488 b
T 7UuRY FBINYA 70Xy FIZL MR 06, BIEWEEO T — 7 VIZHEFATEETH 5.

Digital coherent technology, which enables large—capacity transmission, has been commercialized especially in long-haul
system. ITU-T recommends G.654.E category” as an optlcal fiber capable of improving OSNR that is required for the
digital coherent system. We have developed FutureGuide"-HSC-110 and FutureGuide®~-HSC-125 in compliance with
ITU-T G.654.E. The products have low attenuation and large A.;, and features that HSC-110 can be packed in a cable
with high density, and HSC-125 have a high figure of merit (FOM). Both optical fibers have low macro- and micro-bending
losses, so they can be applied to cables of various structures.
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Fig. 1. Schematic refractive index of Ge-doped core fiber

and silica core fiber.
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&1 HSC-110, HSC-1250Dtafb%t—%
Table 1. Optical characteristics of HSC-110, HSC-125.
HH M HSC-110 HSC-125 G.654 EF% LWP HiAT
(EiEs 1550 nm 0.165 0.164 <023 0.183 dB/km
B 1625 nm 0.180 0.180 - 0.196 dB/km
MFD 1550 nm 11.7 12.3 115125 105 um
Tolerance £0.7
A 1550 nm 113 125 - 80 pm’
=TV N T7WE - <1530 <1520 <1530 <1260 nm
<ru~y pig | Ko 30 mm 100 turns <01 <01 <01 <01 dB
1625 nm
W 1550 nm 21 21 17-23 17 ps/(nm-km)
WESHAT—T 1550 nm 0.060 0.060 0.050-0.070 - ps/(nm?- km)
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Fig. 3. Macro-bending losses at a bending radius of 10 mm

and 15 mm.
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Fig. 4. Micro-bending losses of HSC-110, HSC-125.
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Fig. 5. Ring mark pattern.
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Fig. 6. Schematic diagram of the ring-marked optical fiber.
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Table 2. Ring mark condition and loss increase.
i . PRS- P S iy
N — ¥
7 Y78 @1550 nm (dB/km)

200 mm 1 0.000
200 mm 2 & 0.000
200 mm 3 E 0.001
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Fig. 7. Attenuation spectra of ring marked optical fiber.
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Fig. 8. Calculated splice losses as functions of MFDs and
measured splice losses between conventional

optical fiber and HSC-110 , HSC-125.
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Fig. 9. Heterogeneous splice losses between conventional

optical fiber and HSC-110 , HSC-125.
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Fig. 10. Homogeneous splice losses of HSC-110 , HSC-125.
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Fig. 11. Evaluation model of transmission characteristics

including splice losses.
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