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Cooling Technology Supporting Super Computer
Cooling Unit　
　Fujikura has developed a cold-plate type cooling unit as a cooling equipment  of super computers for cloud 
computing. This product is a cooling unit featuring a micro-channel heat-transfer surface and realizes a cooling 
performance approximately three times that of ordinary air-cooled heat sinks at only one-fifth the capacity. A total 
of 25,920 of these units are used in the large-scale K super computer to realize cooling of 10 megawatts or more of 
generated heat.         
　By expanding application of the technologies it has been established  during the development and 
mass-production of cooling units for the K super computer to the cooling of devices such as  mainframe super 
computers , high-end servers, IGBT (Insulated Gate Bipolar Transistor) mounted in power transformers and medical 
devices, and fiber laser welding devices, Fujikura will contribute both to the solution of cooling problems in 
electronic devices and the reduction of environmental impact. 

■ Cooling unit ■ K super computer rack
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　Approximately twenty years have passed since the Internet became available for use by 
the general public, a period that has seen astonishing progress. A network that has made 
the world one has been realized not only by domestic communication using optical fibers, 
but also by high-speed communication using international submarine cables. A seamless, 
large-scale network has been achieved that features public telecommunications speed 
improved to a level equivalent to LAN and data communication speed. This technical 
revolution has produced an all-encompassing network and cloud that has made the world 
one in the true sense.
　The speed of trunk line network for telecommunication has been increasing every year 
from 10 Gbit/s to 40 Gbit/s and now, 100 Gbit/s. Parallel with this, the volume of 
communications required by everyday devices such as computers and electronic devices 
is increasing at a remarkable pace. The spread of smartphones furnished with graphic 
interfaces is a major factor spurring this growth of communication volume and the 
increased speed of mobile-phone wireless communications typified by LTE is a significant 
factor contributing to this growth in volume. This has accelerated the spread of optical 
fiber networks as a technology that supports this increased volume in communications.
　The means by which we disseminate and collect information around the globe is known 
as a “cloud network,” a term coined from the concept of an all-encompassing cloud. Data 
centers, servers and network devices including routers and switches lie at the core of this 
concept.
　Optical technology is being proactively applied in this field and, almost without our 
knowledge, we now find ourselves in the midst of times when devices such as computers 
and routers are linked by high-speed optical transmission technology. The introduction of 
optical technology is also a core requirement for the realization of power conservation 
and the low-carbon society.
　Fujikura’s cloud communication products cover an extremely wide range of fields that 
support the cloud era including optical transmission links, optical distribution line systems, 
image transmission systems, high-performance devices such as wavelength selector 
switches and heat pipe products that remove waste heat from high-density data centers.
　With “TSUNAGU Technology” as its slogan, Fujikura will continue to provide its 
customers with value solutions through technologies designed to enhance the cloud 
society. 
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Products Supporting High-volume Data Transmission in 
Data Centers 56 Gbit/s QSFP Active Optical Cable (AOC)　
　This product is an active optical cable that realizes high-volume data communication between devices such as servers 
and CPUs required for facilities including data centers and ultra-high performance computers that support cloud 
computing.
　Traditionally, as the speed of communication increased, high-volume communication between devices such as servers 
and CPUs realized by electrical cables was restricted by problems such as the limited maximum length of cables, 
increased power consumption and the increased weight of overall cabling resulting from increased cable diameters. This 
product is an 8-core multi-mode optical fiber cable with 4 built-in 14 Gbit/s optical transceiver circuit pairs at each cable 
end , making for a combined total of 8 pairs at both ends , enabling high-volume communication of 56 Gbit/s. In the case 
of metal cable, the maximum length is several meters. However, optical communication  technology has enabled the 
extension of maximum length to 100 meters. At the same time, major reductions in cable diameter and weight were 
realized. One feature of the product is the use of 
an 850 nm VCSEL as emitting device, enabling 
realization of low power consumption.
　In addition, the shape based on the Quad 
Small Form-factor Pluggable (QSFP) industrial 
standard makes it possible to realize compact, 
high-density communication interfaces for server 
devices, for example.
　Fuj ikura wi l l  cont inue to promote the 
development of active optical cable products for 
ever faster data centers and ultra-high speed 
computers to make contributions to cloud 
computing.

Optical Technology for Instantaneous Transmission of 
High-volume Image Data Full-configuration Compatible 
Optical Camera Link Cable Assembly
　Cloud communication technology is applied not only to computer 
data communications, but also to the transmission of large-capacity 
image data that has become necessary in recent years. This product 
is an active optical cable assembly that applies optical transmission 
technology to the field of industrial machine vision and is used to  
transmit image signals from digital cameras for industrial devices   
with Camera Link interface  to  image-processing boards.
　The product uses the same electrical connectors as those of 
conventional metal cables, simplifying the task of replacement. Image 
and clock signals are converted into optical signals by the 
electric-to-optical conversion circuit built into the electrical connector 
housing and transmitted  over optical fibers in the cable, which t 
enables repeaterless transmission not possible by conventional metal 
cable only over distances up to 100 meters,  a s ignificant 
improvement over the 10 meters limit posed by metal cables.
　This product is also compatible with high-end specification 
connection configurations (Bit rate : 7 Gbit/s) that use two cables 
known as “Full Configuration.” 

High-density Optical Network Supporting Product: 
Wavelength Selective Switch (WSS) 　

Data Center Network “TSUNAGU (Connection)” 
Products Optical Cabling System

　WSS (Wavelength Selective Switch) is a key component used in 
ROADM (Reconfigurable Optical Add/Drop Multiplexer), a switching 
device that selects wavelengths by remote operation in high-density 
optical wavelength division multiplexing networks. Fujikura offers WSS 
as a solution for the construction of multi-ring networks. While, at the 
present time, products with 1 x 2, 1 x 4 I/O configurations are in 
mass-production, future technical developments will enable the 
realization of a comprehensive lineup that will include products 
capable of handling even more branches and open-flow compatible 
products.
　WSS is developed and manufactured by Nistica Inc., a  Fujikura 
group company in U.S.

　With the advent of the cloud era has brought with it extreme increases in the degree of integration of cables used to 
connect optical transmission equipment  in data centers. Fujikura offers optical cabling systems ideal for data centers 
based on ANSI/TIA-568-C.3 that apply the latest technologies.
　Fujikura’s cabling systems realize high-density, space-economic, highly-expandable optical fiber distributions  through 
the application of multi-fiber  optical connectors (MPO connectors) and are used in data centers around the world.
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Cloud Communications Business  Development Department  E-mail:aoc-info@fujikura.co.jp 
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