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Latest optical fiber cable technologies for further 
expansion of FTTH network

Naoki Okada1

Rapid growth of FTTH network installation stimulates the development of new optical fiber 
cables suitable for economical construction of FTTH. The technical points for this are as 
follows: (1) efficient use of existing facilities, (2) cost reduction of network construction, (3) 
establishment of cable installation technology in places where cable installing is difficult or 
impossible. This paper presents details of the latest optical fiber cable technologies for further 
expansion of FTTH network.

1. Introduction
The rapid expansion of the FTTH network in recent 

years demands more economical deployment of the 
optical fiber cables. For a technical background, there 
is an aspect that the spread of Bend Insensitive Fiber 
(ITU-T G.657. A1, A2) enables innovative cable de-
signs. Especially for FTTH networks, a number of 
high-performance cables are developed to improve 
economy and efficiency in installation. To design these 
cables, the following points are considered. 
1) Effective utilization of existing facilities

 Small diameter and lightweight cables are desired 
for better utilization of underground existing ducts

2) Reduction of the network construction cost
 In order to reduce network construction costs, fa-
cilitation of cable installation and easy mid-span ac-
cess workability which enables a regional network 
distribution are demanded. Thus, the smaller and 
lighter cables with easy mid-span accessibility are 
necessary.

3)  Establishment of wiring technologies
 Establishment of installation technologies for exist-
ing conduit crowded with existing cables inside or 
for MDUs without conduit is needed. Also, the spe-
cial drop cables which tolerate birds or insects at-
tack are required.
We introduce some of the latest optical fiber cable 

technologies suited for these requirements below.

2. Underground cable
As the FTTH service is growing, the undergrounds 

ducts are becoming full with metallic telephone cables 
and optical cables. Enhancement of the space efficien-
cy of existing conduit saves the construction cost of 
additional conduits. Today many countries focus on 

the development of thinner and higher fiber density 
cables.

Fujikura achieved downsizing 1000-fiber slotted 
core cable by optimizing the parameter of ribbon thick-
ness, slot size and slot rib thickness, as shown in Fig.2. 
Moreover, for frame retardant sheath cable, we devel-
oped high abrasion resistant and high flame retardant 
sheath material. As a result, the diameter and weight 
of the developed cable are now down to 24 % and 40 % 
from the conventional 1000-fiber duct cable, respec-
tively. This cable enables maximum 3000-fiber installa-
tion in a conduit as shown in Fig.31). Additionally, the 
sizes of smaller fiber count duct cables were also re-
duced by applying this technology. Diameter and 
weight comparison between new and traditional duct 
cables are shown in Table 1.

3. Aerial cable
The mid-span access workability is one of the most 

important characteristics for the aerial access cable. 
Mid-span access is to branch off target fibers at any 
point of the cable and indispensable function for fast 
and economical FTTH service. In addition, reduction 
of cable diameter and weight is important factor for 
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Fig. 1. FTTH access network.
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economical construction of aerial network. In order to 
meet these requirements, we have developed the C-
shaped slotted core optical fiber cable. As shown in 
Fig.4, the cable consists of single C-shaped groove 
slot, wrapping tape for covering the groove, and un-
even thickness sheath. Absence of normal binder yarn 
and helically wrapping tape allows easy pickup of fi-
bers after sheath removing. The procedures for mid-
span access operation of C-shaped slotted core cable 
are shown in Fig.5. Sheath is cut circularly and longi-

tudinally with a commercially available cable jacket 
stripper. The cable sheath is cut in uniform depth (see 
Fig.5 (1)). Uneven sheath thickness prevents optical 
fibers from damage by the tool blade. There may not 
be any other cables which show as easy and safe mid-
span access workability as Fujikura’s novel C-shaped 
slotted core cable in the world. The advantages of this 
cable are widely acknowledged, and it has already 
been deployed in several countries2). 

4. Drop cable
The aerial drop cables are commonly used for wir-

ing between aerial closures and subscriber’s houses. 
In the western Japan, it was reported that optical fibers 
in the drop cables had been damaged by cicadas. A 
cicada stings its ovipositor to a drop cable, misunder-
standing it as a tree branch. In order to prevent such a 
problem, we carried out the experiment using the 
pseudo-ovipositor and evaluation of cicada resistance 
to living cicadas and successfully developed new flame 

Abbreviations, Acronyms, and Terms.

FTTH–Fiber To the Home
LSZH–Low smoke zero halogen

MDF–Main distributing frame
IDF–Intermediate distribution frame

Fig. 2. Reduction of slot dimension.
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PE -4 % -7 % -11 % -11 % -21 %

FR -10 % -11 % -14 % -14 % -24 %

Weight
PE -11 % -15 % -20 % -20 % -31 %
FR -21 % -24 % -26 % -26 % -40 %

Table 1. Diameter and weight comparison between new and 
traditional duct cable.
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Fig. 3. Multiple installation of optical cables in a conduit.
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Fig. 4. C-shaped slotted core optical fiber cable.
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retardant hard jacket material to protect the optical fi-
ber from cicada attacks. The new jacket material en-
ables simple design of cable structure, allowing the 
compatibility with current tools and connecting devic-
es. The structures of newly developed drop cables are 
shown in Fig.6. These new cables can be handled in 
the same manner as the conventional drop cable and 
expected to be applied in wider area. 

5. Promise cable
As the recent progress of optical wiring in Multi 

Dwelling Unit (MDU) such as apartment houses, we 
have developed various optical cables to construct the 
economical optical interconnection in premises.

5.1   High-flame retardant LSZH-compliant C-shaped 
slotted core cable for premise application

As shown in Fig.7, vertical wiring requires mid-span 
access capability to connect with horizontal wirings in 
each floor. We have developed a high-flame retardant 
LSZH-compliant C-shaped slotted core premise cable 

that shows excellent mid-span access workability. The 
structure of this cable is shown in Fig.8. The proce-
dures of mid-span branching (to horizontal cable) are 
shown in Fig.9. There are two longitudinal notches on 
the sheath. The cable sheath is peeled off along the 
notch, and the target fiber is picked up quickly.

Furthermore, the unique structure of this cable al-
lows the removed sheath to be covered back to the 
slot. By this structure, the remaining fibers can be put 
back into the cable slot after mid-span access work 
and the length of the branch point can be minimized.
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uniform depth with cable jacket 
stripper (see Yellow dotted line)

Uneven sheath thickness

Cut the sheath circularly 
without damaging fiber

(1) Safety design (no damage while cutting sheath) 
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Fig. 5. Mid-span access process of C-shaped slotted core optical 
fiber cable.
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Fig. 7. Schematic of premise wiring.
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5.2  Small size low friction indoor cable

In order to use existing conduits in MDUs efficient-
ly for additional fibers installation, we developed the 
small size low friction indoor cable as shown in Fig.10. 
The reduction of cable diameter, optimum bending 
stiffness and low friction sheath of this new indoor ca-
ble shows excellent installation performance into a 
conduit crowded with existing cables inside. As shown 
in Fig.11, we evaluated the installation performance of 
indoor cables into a conduit where 30 twist pair cables 
were already installed. The structure of the conduit 
was 20 m in total length and 22 mm in diameter and it 
had five 90 degree bends. As a result, over 30 small 
size low friction indoor cables could successfully be 
installed by simply pushing them without a pulling rod 
and the installation performance was dramatically im-

proved from the conventional indoor cable3). 
Furthermore, we have developed the high flame re-

tardant LSZH (Low Smoke Zero Halogen) resin and 
realized the high flame retardance LSZH-compliant 
small size low-friction indoor cables which meet the 
requirements of the IEC60332-3C vertical flame test, 
IEC61304-2 smoke test and IEC60754-2 acid gas gen-
eration test.

5.3   Indoor cable to be installed through small inter-
spaces

We have developed new indoor cables which can be 
drawn into a dwelling from interspaces of doors or 
window, eliminating the need of opening a through 
hole on a wall. The cable structure is shown in Fig.12. 
This cable is applied by Hole-Assisted fiber (HAF), 
which exceeds the performance of ITU-T G.657 B34) 
and shows little or no attenuation increase even if bent 
in a small radius. With the additional shape retaining 
parts, which contain plastically deformable metal wire, 
the cable can be laid along the small radius corners of 
complicated door or window frame. Fig.13 shows the 
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Fig. 11. Multiple indoor cable installation into a conduit.
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Fig. 12. The cross-section of optical indoor cable for wiring 
though interspace of doors/windows.
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photos of the new optical indoor cables installed 
through the actual door and window. As window sash-
es have smaller corners than door sashes, the cable is 
wired aslant to the window frame to mitigate the fiber 
bending radius. We confirmed that these indoor ca-
bles showed almost no attenuation increase and no 
damage on their surfaces, even after repeated opening 
and closing of doors or windows, proving high reliabil-
ity.

6. Conclusion
This article intorduced details of the latest optical 

fiber cable technologies for further expansion of FTTH 
networks. We have developed the high performance 
optical fiber cables in order to improve economy and 
efficiency in installation for FTTH networks. We will 
continue our development and contribute to the eco-
nomical construction of worldwide FTTH network.
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