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Development of a 6,912-Fiber Optical Fiber 
Cable with a 29-mm Outer Diameter

In 2020 a new virus that cause a disease called COVID-19 
suddenly appeared and caused a pandemic all over the world, 
forcing people to lead a daily life they had never experienced 
before. Office workers must now work at home and students 
must take remote classes. Meetings and sales activities are now 
also done through remote connections. People have been forced 
to rely on online shopping to buy everyday items including 
food and to have meals delivered by home-delivery services. 
Travel, sports, and outdoor leisure have also been limited, and 
more and more people have begun to enjoy playing games con-
nected to the Internet and watching movies and videos at home. 
Under these circumstances, the demand for optical communica-
tion traffic is increasing rapidly.

The increase in optical communication is not just due to the 
COVID-19 pandemic. The increase in traffic has been steadily 
progressing in recent years. For this reason, there has been an 
increasing need for ultra-multi-fiber-count optical fiber cables. 
In Japan, a 200-fiber optical fiber cable with a single-slotted-rod 
structure (shown in Figure 1), suitable for long-distance com-
munication, was put into practical use in 1991. Here, a slot re-
fers to a square groove in which optical fibers are placed. First, 

several optical fibers are arranged side by side in the shape of 
a ribbon, which is called a fiber ribbon here. Several fiber rib-
bons are stacked in one slot. Then in 1995, a 1,000-fiber optical 
fiber cable was put into practical use. As shown in Figure 2, the 
1,000-fiber cable is composed of 12 slots with 80 optical fibers 
each and 1 slot containing 40 fibers.

If an optical fiber cable contains a large number of fibers, 
its outer diameter will inevitably increase. On the other hand, 
underground ducts for laying optical fiber cables are already 
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Figure 2.  A 1,000-fiber optical fiber cable.

Figure 1. Photo of an optical fiber cable with a single-slotted-rod 
structure. Figure 4. Rollable ribbon with eight optical fibers.

Figure 3. A 2,000-fiber optical fiber cable with a structure without 
a slotted rod. FR = flame retardant.
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installed in many areas. Of course, it is cheaper to use these 
existing ducts, rather than installing new ducts for larger cables. 
Furthermore, there are often no underground spaces to install 
new ducts with bigger sizes, especially in urban areas. These 
situations force us to use existing cable ducts.

Therefore, the development of high-density mounting tech-
nology has been promoted along with attempts to increase the 
number of fibers. In the structure with slots shown in Figure 
2, the area of the slotted rod in the cable cross-section is large. 
Therefore, to realize the high-density mounting of optical fi-
bers, a structure without a slotted rod, such as the one shown 
in Figure 3, was developed. As a result, a 2,000-fiber optical 
fiber cable with an outer diameter of 23.0 mm, which was the 
same as the conventional 1,000-fiber optical fiber cable, was 
put into practical use in 2015 as the world’s highest density 
optical cable at that time.

Furthermore, in 2016, Furukawa Electric in Tokyo, one of 
the world’s leading manufacturing companies of optical fibers, 
developed a thin optical fiber cable with an outer diameter of 

Figure 5. Splicing procedures of a fiber ribbon with multiple optical fibers.

Figure 6. Rounded ribbon with 12 optical fibers. Figure 7. Photo of Furukawa’s 6,912-fiber optical fiber cable.
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29 mm, which can be laid in a 38-mm (1.5-inch) duct and has a 
record-high number of 6,912 fibers. To load optical fiber cables 
in a structure without a slotted rod like the one shown in Figure 
3, it is necessary to bond optical fibers intermittently. For ex-
ample, two adjacent fibers are first connected intermittently in 
their longitudinal direction and four such ribbons are arranged 
in parallel as shown in Figure 4(a). This structure with eight 
optical fibers, in this case, is called a rollable ribbon because we 
can round its shape as shown in Figure 4(b) to realize high-den-
sity packing. Furthermore, when the rounded ribbon is taken 
out of a cable, it is restored to the shape of the initial flat ribbon 
spontaneously, which makes it possible to conduct mass fusion 
splicing of optical fibers, as shown in Figure 5. 

Thanks to these technologies, the 6,912-fiber optical fiber 
cable was developed. Furukawa Electric first made a ribbon 
consisting of 12 optical fibers, each with a diameter of 200 μm, 
and 12 such rollable ribbons are bundled, making them one 

unit, as shown in Figure 6. The 6,912-fiber optical fiber cable, 
shown in Figure 7, is composed of 48 such units.

Not only the outer diameter but also the areal density of 
cores or fibers, which is 10.5 fibers/mm2, is also in the world-
record class. Its weight is 0.64 kg/m, contributing to the down-
sizing. Because it has 6,912 fibers, its weight becomes 0.09 g/m 
for each fiber. In comparison, the weight of the conventional 
1,000-fiber optical fiber cable is 0.45 kg/m or equivalent to 0.45 
g/m for each fiber. Therefore, the weight for each fiber is re-
duced to 20%. Figure 8 shows how the outer diameters of opti-
cal fiber cables change by the increase in the number of fibers 
inside the cable. Furthermore, Figure 9 shows how the density 
of the fibers becomes higher. Here, the density is the ratio of the 
cross-section of the optical fiber ribbons and bundling tapes to 
the inner cross-section of the cable.

This article was completed in cooperation with Akira 
Fujisaki and Masanori Takahashi of Furukawa Electric Co. Ltd.

Figure 9. Change in cable core density over the years. F denotes 
optical fibers.

Figure 8. Change in cable outer diameter over the years. F de-
notes optical fibers.


