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Fujikura has developed Ultra Bend-Insensitive PANDA fibers*1 (BISM15-PX series). The BISM15-PX series are designed to 

have a minimum bending radius of 7.5 mm, half of that of conventional fibers (SRSM15-PX series) with a minimum 

bending radius of 15 mm. The fibers have less than 0.1 dB of bending loss and less than -30 dB of polarization crosstalk 

at 1550 nm with a winding condition of 7.5 mm-bending radius and 10 turns.

As optical transceiver modules have recently been miniaturized, there have been growing demands for PANDA fibers that 

maintain their existing characteristics while bending with a small radius. For compact storage in tight space of the 

module, Fujikura has developed BISM15-PX series applied the technology of FutureGuide®-BIS-B*2 to suppress a 

decrease in a mode field diameter (MFD), which leads to an increase in splice losses, and succeeded in obtaining a good 

polarization crosstalk characteristic. 

We have two types of fibers, one coated with UV resin with a 245 µm outer diameter and the other jacketed with Hytrel® 

with a 500 µm outer diameter in response to customer demands. Fujikura will continue to contribute to society by using 

our proprietary technologies for special fibers.

*1 PANDA fibers
 Polarization-maintaining optical fibers have some type of structures.
 PANDA (Polarization-maintaining and absorption-reducing) type is adopted as a typical structure of telecommunications polarization-maintaining optical fibers.
*2 FutureGuide®-BIS-B
 FutureGuide®-BIS-B (ITU-T G.657.B2) has less than 0.5 dB/turn at 1.55 µm of bending loss with a winding condition of 7.5 mm-bending radius.
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Specifications of BISM15-PX Series

Bending polarization crosstalk
(Bending radius :
 7.5 mm×10 turns)

Attenuation

Cutoff wavelength

MFD (Mode field diameter)

Cladding diameter

Coating diameter

Parameters Specifications

Less than -30 dB

Less than 3.0 dB/km

Less than 1.44 µm

9.0 ± 0.4 µm

125 ± 1 µm

BISM15-PX-U25D-H：245 ± 15 μm
BISM15-PX-H50D-H：500 ± 50 μm

Wavelength: 1.55 µm

Construction to Replace Tomi City's CATV 
Transmission Lines with Optical Fibers Completed

Fujikura's Tsunagu Technology Contributes to Building Local Information Network
Fujikura Engineering Ltd., one of the Fujikura group companies, won a contract bid conducted by Tomi City, Nagano 

Prefecture to improve its local communications and information network by replacing CATV (cable TV) transmission lines 

with optical fibers and implemented the construction. The construction was carried out to replace the existing coaxial 

cables of an image transmission system operated by Tomi CATV with optical fibers (FTTH). The new system has 

successfully been completed in cooperation with Ueda Cable Vision Corporation, which won the bid to carry out and 

manage the construction, and delivered to Tomi City the other day. 

Tomi city came into being on Apr i l 1, 2004 by the merger of two towns, Tobu machi, Chi isagatagun and 

Kitamimaki-mura, Kitasakugun. Geographically, the city is located in the east of Nagano Prefecture backing onto a 

mountain chain of Asama in Joshinetsu National Park to the north, and spectacle Tateshina and Yatsugatake mountain 

range to the north. It is a beautiful city blessed with rich land and history with limpid Chikuma and Kakuma rivers, which 

Toson Shimazaki, a poet, made poets of, running through the city. The city is also known for Kitagunikaido Unnojuku, 

which was selected as one of the Japan's 100 best roads, and alpine plants of Hinomaru highlands, which lies in the 

north of the city, in Joshinetsu Kogen National Park. This favored natural environment with fresh air makes the city 

famous for various agricultural produce such as walnuts (Shinanogurumi), Kyoho grapes, Hakudo potatoes, sweetcorn, 

and ginseng.

The construction to replace conventional coaxial cables with an optical fiber image and communications system in 

Kitamimaki district was started in July last year,  completed by the end of March deadline, and delivered to Tomi city all in 

one piece. The citizens living in Kitatomi district are now able to enjoy high-quality multi-channel service and high-speed 

Internet service.

Bending loss and bending polarization crosstalk at 
a wavelength of 1.55 µm
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Construction outline of replacing TV cable transmission lines with optical fiber cables

Ueda Cable Vision Tomi Cable TV Subscriber's home

Optical closure

Tomi city

Tokyo

Nagano 
Prefecture

Optical �ber cable

Image 

Image terminal

Communication
 terminal

Communication



 

Development of Thin Leaky Coaxial Cable 
LCX-5Ds for 3.5 GHz and 5 GHz Band

Fujikura has contributed to the safety and the research and development of nuclear power for 30 years through the 

development and research of radiation-resistant optical fibers.

Expectation is running high for the use of radiation-resistant optical fiber products for the safety of nuclear power facilities 

and other technological development in various fields. We will introduce a part of our products below.

Radiation-resistant Optical Fiber Products

Fujikura has developed thin and lightweight leaky coaxial cables named LCX-5D which are available as antennas for 3.5 

GHz fourth generation mobile communication (LTE-Advanced) expected in future and a 5 GHz wireless LAN. An LCX 

radiates electromagnetic waves through many slots on its outer conductor and thus is capable of realizing a stable 

communication area. The cable diameter is only 7 mm and weight is only 65 g/m enables easy wiring and installation. 

These new products are available in vertical polarized wave or horizontal polarized wave to suit a variety applications. 

Fujikura has developed many types of LCX-5D for various frequency bands including the previously released LCX-5D for 

a 2.4 GHz wireless LAN. Fujikura's quartz-based radiation-resistant fiber scopes have a high reputation for their radiation-resistant characteristics 

and thus are being used for inspection, maintenance and monitoring at nuclear power research institutions and facilities in 

Japan and overseas. We have already succeeded in building a fiber scope that has more than 10 times the resistance of 

conventional one, which means that the new one allows observation under gamma irradiation greater than 300 kGy. We 

are now aiming at reducing the diameter of the fiber scope and increasing the resistance to greater than 1 MGy irradiation.

* Gy (gray): a unit of the absorbed dose of radiation

Specifications of Standard Radiation-resistant Image Fiber

Number of pixels

Image circle diameter

Fiber diameter

Coating diameter

Minimum bending radius 

Coating material

Pixel defect 

Non-circularity

Model number FIGR-10

10,000± 1,000

1,100 ± 100 μm

1,200 ± 100 μm

1,500 ± 100 μm

300 mm

FIGR-20

20,000± 2,000

1,400 ± 100 μm

1,500 ± 100 μm

1,900 ± 150 μm

375 mm

Epoxy resin

< 0.1 ％
< 5 ％

FIGR-30

30,000± 3,000

1,850 ± 150 μm

2,000 ± 150 μm

2,400 ± 200 μm

450 mm

Radiation-resistant Fiber Scope

Radiation-resistant Fiber Scope Example image under observation
Test chart Inside of piping

Fujikura has contributed to the research of LHC at CERN and other purposes by developing single-mode optical fibers with 

substantially improved radiation-resistant characteristics due to doping of fluorine around the pure silica core. In addition, the use 

of polyimide as the jacketing material has enabled the fiber to endure a temperature of 300 ˚C. This achievement allows 

application of optical signal transmission technologies and various sensing technologies of water level, temperature, and 

distortion using optical fibers under harsh environments such as high temperature, superheated steam atmosphere, as well as 

radiation exposure. We will continue to serve the safety of nuclear power facilities with our environmentally-resistant optical fibers.

Radiation-resistant single-mode optical fiber
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July 29 (Tue) - 30 (Wed), 2014, 
10:00 - 17:00

Date

Tokyo International Forum, Exhibition Hall 
(Booth No.10)

Fujikura will be exhibiting at Cable Tech Show 2014 starting at the end of July.

Cable Tech Show 2014 is held on the theme of "Local infrastructure built with technologies! Connect to CATV to 

ensure assurance, safety, and affluent future", aiming at providing cutting-edge technologies and solutions 

regarding cable TV including improvement in broadcast service and town building using ICT. Fujikura's booth will 

be presenting wiring materials (optical fiber cables, optical closure, and other products) as FTTH optical wiring 

solutions, optical connector cleaner, optical fiber fusion splicers, and stainless cable protectors. We look forward 

to seeing you at our booth. 

Examples of usage scene
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Radiation-resistant Optical Fiber

Characteristics, Materials, Dimensions Distribution of electromagnetic field and appearance

Model

Frequency band

Polarization

Transmission loss

Coupling loss*1

Inner conductor

Insulation

Outer conductor

Sheath

Outer diameter

Typical mass

60 dB

Annealed copper wire, 2 mm dia

Foamed polyethylene, 5 mm dia

Copper tape with slots

Halogen-free flame-retardant polyethylene

∅7 mm

65 g/m

LCX-5D-3.5V

Vertical

0.6 dB/m

LCX-5D-3.5H

Horizontal

0.4 dB/m

LCX-5D-5V

Vertical

0.6 dB/m

LCX-5D-5H

Horizontal

0.5 dB/m

3.5 GHｚ 5 GHｚ

Vertical polarization type

Horizontal polarization type

Electrical field Magnetic field

*1 Value measured using a standard dipole antenna at a distance of 1.5 m from 
the cable

Cellphone communication in crowded area Wireless LAN in crowded conference room

Scope

Objective
Light guide for 
illumination

Eyepiece

Wavelength：1.3 μm

Input power：10 μW

：Conventional fiber

：Highly radiation-resistant fiber
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LCX-5Ds for 3.5 GHz and 5 GHz Band
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development and research of radiation-resistant optical fibers.

Expectation is running high for the use of radiation-resistant optical fiber products for the safety of nuclear power facilities 

and other technological development in various fields. We will introduce a part of our products below.

Radiation-resistant Optical Fiber Products

Fujikura has developed thin and lightweight leaky coaxial cables named LCX-5D which are available as antennas for 3.5 

GHz fourth generation mobile communication (LTE-Advanced) expected in future and a 5 GHz wireless LAN. An LCX 

radiates electromagnetic waves through many slots on its outer conductor and thus is capable of realizing a stable 

communication area. The cable diameter is only 7 mm and weight is only 65 g/m enables easy wiring and installation. 

These new products are available in vertical polarized wave or horizontal polarized wave to suit a variety applications. 

Fujikura has developed many types of LCX-5D for various frequency bands including the previously released LCX-5D for 

a 2.4 GHz wireless LAN. Fujikura's quartz-based radiation-resistant fiber scopes have a high reputation for their radiation-resistant characteristics 

and thus are being used for inspection, maintenance and monitoring at nuclear power research institutions and facilities in 

Japan and overseas. We have already succeeded in building a fiber scope that has more than 10 times the resistance of 

conventional one, which means that the new one allows observation under gamma irradiation greater than 300 kGy. We 

are now aiming at reducing the diameter of the fiber scope and increasing the resistance to greater than 1 MGy irradiation.

* Gy (gray): a unit of the absorbed dose of radiation
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Test chart Inside of piping

Fujikura has contributed to the research of LHC at CERN and other purposes by developing single-mode optical fibers with 

substantially improved radiation-resistant characteristics due to doping of fluorine around the pure silica core. In addition, the use 

of polyimide as the jacketing material has enabled the fiber to endure a temperature of 300 ˚C. This achievement allows 

application of optical signal transmission technologies and various sensing technologies of water level, temperature, and 

distortion using optical fibers under harsh environments such as high temperature, superheated steam atmosphere, as well as 

radiation exposure. We will continue to serve the safety of nuclear power facilities with our environmentally-resistant optical fibers.
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Fujikura has developed Ultra Bend-Insensitive PANDA fibers*1 (BISM15-PX series). The BISM15-PX series are designed to 

have a minimum bending radius of 7.5 mm, half of that of conventional fibers (SRSM15-PX series) with a minimum 

bending radius of 15 mm. The fibers have less than 0.1 dB of bending loss and less than -30 dB of polarization crosstalk 

at 1550 nm with a winding condition of 7.5 mm-bending radius and 10 turns.

As optical transceiver modules have recently been miniaturized, there have been growing demands for PANDA fibers that 

maintain their existing characteristics while bending with a small radius. For compact storage in tight space of the 

module, Fujikura has developed BISM15-PX series applied the technology of FutureGuide®-BIS-B*2 to suppress a 

decrease in a mode field diameter (MFD), which leads to an increase in splice losses, and succeeded in obtaining a good 

polarization crosstalk characteristic. 

We have two types of fibers, one coated with UV resin with a 245 µm outer diameter and the other jacketed with Hytrel® 

with a 500 µm outer diameter in response to customer demands. Fujikura will continue to contribute to society by using 

our proprietary technologies for special fibers.

*1 PANDA fibers
 Polarization-maintaining optical fibers have some type of structures.
 PANDA (Polarization-maintaining and absorption-reducing) type is adopted as a typical structure of telecommunications polarization-maintaining optical fibers.
*2 FutureGuide®-BIS-B
 FutureGuide®-BIS-B (ITU-T G.657.B2) has less than 0.5 dB/turn at 1.55 µm of bending loss with a winding condition of 7.5 mm-bending radius.
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Specifications of BISM15-PX Series
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 7.5 mm×10 turns)

Attenuation
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MFD (Mode field diameter)

Cladding diameter

Coating diameter

Parameters Specifications

Less than -30 dB

Less than 3.0 dB/km

Less than 1.44 µm

9.0 ± 0.4 µm

125 ± 1 µm

BISM15-PX-U25D-H：245 ± 15 μm
BISM15-PX-H50D-H：500 ± 50 μm

Wavelength: 1.55 µm

Construction to Replace Tomi City's CATV 
Transmission Lines with Optical Fibers Completed

Fujikura's Tsunagu Technology Contributes to Building Local Information Network
Fujikura Engineering Ltd., one of the Fujikura group companies, won a contract bid conducted by Tomi City, Nagano 

Prefecture to improve its local communications and information network by replacing CATV (cable TV) transmission lines 

with optical fibers and implemented the construction. The construction was carried out to replace the existing coaxial 

cables of an image transmission system operated by Tomi CATV with optical fibers (FTTH). The new system has 

successfully been completed in cooperation with Ueda Cable Vision Corporation, which won the bid to carry out and 

manage the construction, and delivered to Tomi City the other day. 

Tomi city came into being on Apr i l 1, 2004 by the merger of two towns, Tobu machi, Chi isagatagun and 

Kitamimaki-mura, Kitasakugun. Geographically, the city is located in the east of Nagano Prefecture backing onto a 

mountain chain of Asama in Joshinetsu National Park to the north, and spectacle Tateshina and Yatsugatake mountain 

range to the north. It is a beautiful city blessed with rich land and history with limpid Chikuma and Kakuma rivers, which 

Toson Shimazaki, a poet, made poets of, running through the city. The city is also known for Kitagunikaido Unnojuku, 

which was selected as one of the Japan's 100 best roads, and alpine plants of Hinomaru highlands, which lies in the 

north of the city, in Joshinetsu Kogen National Park. This favored natural environment with fresh air makes the city 

famous for various agricultural produce such as walnuts (Shinanogurumi), Kyoho grapes, Hakudo potatoes, sweetcorn, 

and ginseng.

The construction to replace conventional coaxial cables with an optical fiber image and communications system in 

Kitamimaki district was started in July last year,  completed by the end of March deadline, and delivered to Tomi city all in 

one piece. The citizens living in Kitatomi district are now able to enjoy high-quality multi-channel service and high-speed 

Internet service.
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Construction outline of replacing TV cable transmission lines with optical fiber cables
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