
Small-diameter Fiber Bragg Grating

Optical amplifiers are expected to grow in demand. The demand will be boosted by the upgrading of 
communications line with the spread of IoT (Internet of Things) and the laying of dedicated 
communications lines by OTT (Over the Top). Fujikura has supplied fiber Bragg gratings (FBGs) 
used to stabilize wavelengths of pump laser diodes for optical fiber amplifiers over the years. In 
recent years, as optical amplifiers have been miniaturized, the demand for smaller-sized pump LDs 
and other optical components is increasing.
To meet such customer needs, we have commercialized an FBG that uses a polarization- maintaining 
and absorption-reducing (PANDA) optical fiber with a 80 μm dia. clad. This product has a bend 
radius three quarters that of the conventional product with a 125 μm diameter while ensuring the 
same level of reliability and thus contributes to the miniaturization of optical amplifiers. 

The 2015 United Nations Climate Change Conference, COP21, was held in France last year and 
adopted the Paris Agreement that includes an agreement on the reduction of global warming gasses. 
This prompts countries to raise awareness about the environment. Fujikura focuses on 
highly-efficient, environmentally-friendly magnetic refrigeration technology. This will be the 
next-generation refrigeration system to replace the vapor compression refrigerating system that uses 
alternative chlorofluorocarbons with high global warming potential (GWP). 
Magnetic refrigeration is based on the magnetocaloric effect, a phenomenon where a 
magnetocaloric material (MCM) generates or absorbs heat with the application or removal of a 
magnetic field. (Fig.1) This system has significant features that it can't use a refrigerant with a GWP 
and has overwhelmingly high efficiency comparing to the vapor compression system. Although 
MCMs are predominantly particles due to the ease of production and filling, there is a problem that a 
refrigerant does not run through them smoothly. This problem is a significant factor that obstructs 
the increase in frequency of the refrigeration cycle and the improvement of the cooling power of the 
system.
Fujikura has succeeded in producing a wire-type magnetocaloric material, which was thought to be 
difficult to produce, by using our wire drawing technology. (Fig. 2) As the result of using the wire 
material, we have verified that it showed cooling power higher than that of the particle material at 
high-frequency refrigeration cycle. The study results received attention at the international 
conference, Thermag VII, held in September 2016. From now on, we will work on the development 
and commercialization of the world's first magnetocaloric air conditioning system.

Magnetic Refrigeration
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Main Features

１. High quality, high reliability 
Use of structure and production 
method with long record in optical 
communications field

２. Design consistent with customer needs
High flexibility to meet customer 
needs for center wavelength, 
reflectance, bandwidth, polarization 
maintaining characteristics

Application examples of new product

Fig.1 Schematic diagram of the magnetocaloric effect Fig.2 Wire-type MCM image
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Fujikura News

Fujikura digital flow sensor is suited to measuring very low pressure differential in air flow such as 
breathes. This sensor can detect subtle air flow in the channel by measuring low pressure differential 
caused by the orifice plates that constrict the flow. 
The use of a silicon MEMS fabrication process has enabled the sensor to detect a low pressure range 
less than 1 kPa with low current consumption comparing to conventional thermal flow sensors. This 
sensor finds wide application in watching filter-clogging, sensing flow in pneumatic equipment and 
so on.

Digital Flow Sensor
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Fujikura image fibers are widely used in imaging devices by visible light (380 nm-780 nm), such as 
medical endoscopes or industrial endoscopes. In medical and security fields, it is known that optical 
imaging technologies using near-infrared light (780 nm-1800 nm) are used. However, near-infrared 
cameras cannot be used for detecting thermic rays in environments such as in MRI equipment that 
requires special imaging or explosion proof from the viewpoint of electromagnetic noise and safety. 
In contrast, optical fibers have features of not being affected by electromagnetic noise and the ease 
of installation into explosion proof areas. The fibers are thus suitable for these applications.We have 
developed an image fiber for near-infrared light transmission and enabled clear image observation in 
the near infrared light range where the image obtained by a standard image fiber (for visible light) is 
deteriorated.  For example, thermal rays, which are difficult to observe by visual observation, can be 
observed by being transmitted through the image fiber connected to near-infrared camera. (This is 
the result of the NEDO's work we subcontracted for Shikoku Research Institute Inc. in 2016)Fujikura 
will meet customer requests for individual near-infrared light image fiber designs. We will continue 
to contribute society through our proprietary special fiber technologies.

Development of Image Fiber 
for Near-infrared Light

Product specifications
Items

Outer dimensions
Supply voltage
Output (digital)
Maximum rated pressure
Measured pressure range
Pressure resolution
Operating temperature range
Accuracy guaranteed temperature range

10.3（D）×11.4（W）×9.2（H）mm
1.8 ～3.6 V
16 bit，I2C＊

100 kPa
-125 ～125 Pa

0.02 Pa
-40 ～85 ℃
-5 ～65 ℃

Values
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＊I2C is a registered trademark of NXP Semiconductors. Appearance of product
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JIMTOF2016 The 28th 
Japan International Machine Tool Fair 

Fujikura will be displaying our fiber lasers at The 28th Japan International Machine Tool 
Fair (JIMTOF2016) to be held in mid-November. JIMTOF is one of the three largest 
machine tool exhibitions in the world, where many machine tools and related devices are 
on display. At our booth, we will be introducing visitors to our kW-class fiber lasers, 500 
W-class fiber lasers, and pulse fiber lasers, which are highly resistant to optical feedback＊. 
We also propose new processing methods suitable for different applications. We look 
forward to seeing you at our booth. 
＊Optical feedback: light reflected back from a workpiece after the light is emitted and hits a workpiece
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Test target for evaluation of resolution

kW-class fiber laser

Standard image fiber (for visible light)Image fiber for near-infrared light

Tele-
communi-
cationsDigital Flow SensorElectro-

nics

Exhibition

Nov. 17 (Thu.) - 22(Tue.）, 
9:00 a.m. - 5:00 p.m.
East Hall (Fujikura booth, E 5030), Tokyo Big Sight

Dates and 
times

Venue



Fujikura News

Fujikura digital flow sensor is suited to measuring very low pressure differential in air flow such as 
breathes. This sensor can detect subtle air flow in the channel by measuring low pressure differential 
caused by the orifice plates that constrict the flow. 
The use of a silicon MEMS fabrication process has enabled the sensor to detect a low pressure range 
less than 1 kPa with low current consumption comparing to conventional thermal flow sensors. This 
sensor finds wide application in watching filter-clogging, sensing flow in pneumatic equipment and 
so on.

Digital Flow Sensor

Electronic Component Division　　sensor@jp.fujikura.comE

Fujikura image fibers are widely used in imaging devices by visible light (380 nm-780 nm), such as 
medical endoscopes or industrial endoscopes. In medical and security fields, it is known that optical 
imaging technologies using near-infrared light (780 nm-1800 nm) are used. However, near-infrared 
cameras cannot be used for detecting thermic rays in environments such as in MRI equipment that 
requires special imaging or explosion proof from the viewpoint of electromagnetic noise and safety. 
In contrast, optical fibers have features of not being affected by electromagnetic noise and the ease 
of installation into explosion proof areas. The fibers are thus suitable for these applications.We have 
developed an image fiber for near-infrared light transmission and enabled clear image observation in 
the near infrared light range where the image obtained by a standard image fiber (for visible light) is 
deteriorated.  For example, thermal rays, which are difficult to observe by visual observation, can be 
observed by being transmitted through the image fiber connected to near-infrared camera. (This is 
the result of the NEDO's work we subcontracted for Shikoku Research Institute Inc. in 2016)Fujikura 
will meet customer requests for individual near-infrared light image fiber designs. We will continue 
to contribute society through our proprietary special fiber technologies.

Development of Image Fiber 
for Near-infrared Light

Product specifications
Items

Outer dimensions
Supply voltage
Output (digital)
Maximum rated pressure
Measured pressure range
Pressure resolution
Operating temperature range
Accuracy guaranteed temperature range

10.3（D）×11.4（W）×9.2（H）mm
1.8 ～3.6 V
16 bit，I2C＊

100 kPa
-125 ～125 Pa

0.02 Pa
-40 ～85 ℃
-5 ～65 ℃

Values

Optical Fiber Division　　applied-optics@jp.fujikura.comE

＊I2C is a registered trademark of NXP Semiconductors. Appearance of product

Example measurement of breath flow

Structure to cause pressure differential

Flow of breath

Digital flow sensor

10

15

5

－5

0

3530 40 45 5015 20 25

Time［s］

O
ut

pu
t［

Pa
］

JIMTOF2016 The 28th 
Japan International Machine Tool Fair 

Fujikura will be displaying our fiber lasers at The 28th Japan International Machine Tool 
Fair (JIMTOF2016) to be held in mid-November. JIMTOF is one of the three largest 
machine tool exhibitions in the world, where many machine tools and related devices are 
on display. At our booth, we will be introducing visitors to our kW-class fiber lasers, 500 
W-class fiber lasers, and pulse fiber lasers, which are highly resistant to optical feedback＊. 
We also propose new processing methods suitable for different applications. We look 
forward to seeing you at our booth. 
＊Optical feedback: light reflected back from a workpiece after the light is emitted and hits a workpiece

Fiber Laser Division　　f iber_laser@jp.fujikura.comE

Test target for evaluation of resolution

kW-class fiber laser

Standard image fiber (for visible light)Image fiber for near-infrared light

Development of Image Fiber 
for Near-infrared Light

Tele-
communi-
cations

Electro-
nics

Japan International Machine Tool Fair 

Exhibition

Nov. 17 (Thu.) - 22(Tue.）, 
9:00 a.m. - 5:00 p.m.
East Hall (Fujikura booth, E 5030), Tokyo Big Sight

Dates and 
times

Venue



Small-diameter Fiber Bragg Grating

Optical amplifiers are expected to grow in demand. The demand will be boosted by the upgrading of 
communications line with the spread of IoT (Internet of Things) and the laying of dedicated 
communications lines by OTT (Over the Top). Fujikura has supplied fiber Bragg gratings (FBGs) 
used to stabilize wavelengths of pump laser diodes for optical fiber amplifiers over the years. In 
recent years, as optical amplifiers have been miniaturized, the demand for smaller-sized pump LDs 
and other optical components is increasing.
To meet such customer needs, we have commercialized an FBG that uses a polarization- maintaining 
and absorption-reducing (PANDA) optical fiber with a 80 μm dia. clad. This product has a bend 
radius three quarters that of the conventional product with a 125 μm diameter while ensuring the 
same level of reliability and thus contributes to the miniaturization of optical amplifiers. 

The 2015 United Nations Climate Change Conference, COP21, was held in France last year and 
adopted the Paris Agreement that includes an agreement on the reduction of global warming gasses. 
This prompts countries to raise awareness about the environment. Fujikura focuses on 
highly-efficient, environmentally-friendly magnetic refrigeration technology. This will be the 
next-generation refrigeration system to replace the vapor compression refrigerating system that uses 
alternative chlorofluorocarbons with high global warming potential (GWP). 
Magnetic refrigeration is based on the magnetocaloric effect, a phenomenon where a 
magnetocaloric material (MCM) generates or absorbs heat with the application or removal of a 
magnetic field. (Fig.1) This system has significant features that it can't use a refrigerant with a GWP 
and has overwhelmingly high efficiency comparing to the vapor compression system. Although 
MCMs are predominantly particles due to the ease of production and filling, there is a problem that a 
refrigerant does not run through them smoothly. This problem is a significant factor that obstructs 
the increase in frequency of the refrigeration cycle and the improvement of the cooling power of the 
system.
Fujikura has succeeded in producing a wire-type magnetocaloric material, which was thought to be 
difficult to produce, by using our wire drawing technology. (Fig. 2) As the result of using the wire 
material, we have verified that it showed cooling power higher than that of the particle material at 
high-frequency refrigeration cycle. The study results received attention at the international 
conference, Thermag VII, held in September 2016. From now on, we will work on the development 
and commercialization of the world's first magnetocaloric air conditioning system.

Magnetic Refrigeration

Optical Fiber Division　　optodevice@jp.fujikura.comE

Advanced Technology Laboratory　　mr.roomtemp@jp.fujikura.comE

Main Features

１. High quality, high reliability 
Use of structure and production 
method with long record in optical 
communications field

２. Design consistent with customer needs
High flexibility to meet customer 
needs for center wavelength, 
reflectance, bandwidth, polarization 
maintaining characteristics

Application examples of new product

Fig.1 Schematic diagram of the magnetocaloric effect Fig.2 Wire-type MCM image

Items
PANDA-FBG SM-FBG

New product

80 μｍ

170 μｍ

R15 mm

Current product

125 μｍ

250 μｍ

R20 mm

Current product

125 μｍ

250 μｍ

R20 mm

Fiber clad diameter

Fiber jacket diameter

Allowable bend radius

Center wavelength

FWHM
（Full width half 
maximum bandwith）

Reflectivity

980 nm band, 1,400 nm band

0.3 ～ 3 nm

1 ～ 10 % 

FBG

New product
R15 mm

Pump laser diode

Current product
R20 mm

Application example of pump laser diode

Tele-
communi-
cationsMagnetic RefrigerationMagnetic RefrigerationR&D

Magnetocaloric 
material (MCM)

Electron spin

Fujikura News

10

20
16 No.423Fujikura News

“Tsunagu” Technology New Product News

Fujikura Ltd.
1-5-1, Kiba, Koto-ku, Tokyo, Japan 135-8512
TEL. +81（0）3 5606 1112　FAX. +81（0）3 5606 1501
Issue :  October 2016, No. 423    Editor in Chief : Keisuke Okamura
http://www.fujikura.co.jp

Sales Support & Branch Off ice 
Management Department
Kansai Off ice
Chubu Off ice
Tohoku Off ice
Kyushu Off ice

+81(0)3 5606 1095
+81(0)6 6364 0373
+81(0)52 212 1880
+81(0)22 266 3344
+81(0)92 291 6126

2016

10


