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1. Introduction

With the increase of internet-driven data transmis-
sion, the construction of optical fiber networks has
reached individual homes. For FTTP construction,
optical fiber identification and optical power measur-
ing are required. Because most optical fiber identifi-
cation is done in the narrow space of a splice closure,
the customer requires an optical identifier that has
skill-free, easy operation and portability.

Moreover, the wavelengths used in optical fiber
networks have become diversified. Generally, a wave-
length of 1.65µm is used for optical network mainte-
nance and that of 1.31/1.55µm for optical communica-
tion. To correspond to all of the optical network, the
user requires a hand-held optical light source that has
three wavelength outputs.

To respond to these requirements, Fujikura has
developed a new optical fiber identifier and optical
light source.

2. Outline of optical identification

Optical identification is a method of detecting an
individual fiber from a multiple fiber cable without
cutting the fiber by using the optical fiber identifier
and tone signal light source.

An overview of optical identification is shown in
Fig.1. The tone signal light source is connected to
one end of an optical fiber. The optical fiber identifier
has a bending structure of optical fiber and an optical
detector. The optical detector detects the leaking
light from the bending structure. Then, the optical
identifier identifies the optical fiber which is propagat-
ing the tone signal light.

The new optical fiber identifier is shown in Fig.2
and specifications are shown in Table1.

The new light source is shown in Fig.3 and specifi-
cation is shown in Table2.
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Fig. 1.  Overview of optical fiber identification.

Fig. 2.  Appearance of new optical fiber identifier.

Fig. 3.  Appearance of new light source device. 



3. Optical fiber identifier

The main requirements for the optical fiber identifi-
er are the three following points.
(1) bending structure that can measure all diameter

optical fiber
(2) improvement of workability
(3) light propagation direction judgment function and

traffic light detection function
The new optical fiber identifier has been designed

to meet these requirements. The details of examina-
tion are explained in the following section.

3.1. Optimizing of the bending structure

If the bending diameter of an optical fiber is small,
it causes loss on the optical fiber network, and the
risk of a communication error. Therefore, the bend-
ing diameter of optical fiber should be designed to be
as large as possible.

For an optical fiber with a thin coating diameter,

the bending diameter can be enlarged because there
is more leaking light. However, for an optical fiber
with a thick coating diameter, the bending diameter
should be small because the leaking light is not
enough. If a single bending structure is used for all
coating diameters, it must have a small diameter.
Then, the bending loss of optical fiber will be larger
than the old optical fiber identifier.

In the old optical identifier, to get the low bending
loss, the bending structure was designed to each
coating diameter, and the bending structure had been
exchanged as the coating diameter. If the bending
structure is united, the bending loss will be inevitably
increased.

To solve this problem, in the new optical fiber iden-
tifier, the space has been installed between the con-
vex clamp and the concave clamp that compose the
bending structure. Diagrammatic representation of
bending the optical fiber with the convex clamp and
with the concave clamp is given in Fig.4. From these
figures, the fact that the new bending structure has
been designed to change the bending diameter auto-
matically according to the coating diameter of optical
fiber can be understood.

As a result, it is possible to bend the optical fibers
of different coating diameters by the best bending
diameter with one bending structure.

The measuring results of 4-SM ribbon fiber and
2.0mm SM jacketed fiber with new optical fiber iden-
tifier are shown in Fig.5 and Fig.6. Fig.5 shows the
comparison of leaking light power of old and new
identifier, and Fig.6 shows the comparison of their
bending loss. From these results, the new optical
fiber identifier with one united bending structure is
found to achieve a bending loss and leaking light
amount equal to that of the old optical fiber identifier.

3.2. Improvement of workability

To improve the workability, Fujikura optimized the
shape of identifier and the location of power meter
unit.
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Table 1. Specifications of new optical fiber identifier.

Item Specification

Optical specification of optical fiber identification unit

Applicable
• 0.25 mm SM Fiber

fiber (*1)
• 4∼12-SM Ribbon fiber
• 1.1∼2.0 mm SM jacketed fiber 

Detectable CW, traffic or 
light signal 270/1 k/2 k Hz modulated light

Detector 
0 ∼ −80 dBm

sensitivity

Optical specification of power meter unit

Detectable 270/1 k /2 k Hz
CW or traffic light

light signal modulated light

Detector 
0 ∼ −60 dBm 0 ∼ −40 dBm

sensitivity

Wavelength 1.31 µm/1.49 µm/1.55 µm

Others

Dimensions 40 (W) × 26 (H) × 185 (D) mm

Weight Approximately 150 g

(*1) When using the optional fiber clamp, 3.0 mm SM jacketed fiber
can be measured.

Table 2. Specifications of new light source device.

Item Specification

Output port for loss measuring (1.31/1.55 µm)

Wavelength 1.31 ± 0.02 µm 1.55+0.02/−0.03 µm

Output light signal 270 Hz modulated light

Output power More than−20 dBm

Output port for optical identification (1.65 µm)

Wavelength 1.65 ± 0.005 µm

Output light signal 270 Hz modulated light

Output power More than−10 dBm

Others

Dimensions 90 (W) × 37 (H) ×170 (D) mm

Weight Approximately 500 g

Convex clamp

Concave clamp
0.25mm SM fiber

Convex clamp

Concave clamp 2.0mm SM jacketed fiber

Fig. 4.  Comparison of bending conditions.



3.2.1. Optimizing the shape of identifier

With the old identifier, the trigger and the clamp-
ing unit were very close. Therefore, within the nar-
row space of the splice closure, the finger on the trig-
ger became obstructive, and the clamping unit could
not be put in the interior of closure (Refer to the
Fig.7).

To solve that problem, with the new identifier, the
distance from the trigger to the clamping unit is kept
quite long. Moreover the clamping unit is very thin,
and as a result, the new identifier is able to measure
the optical fiber in the interior of the closure but with-
out disturbing the other optical fibers (Refer to the
Fig.8).

3.2.2. Optimizing the location of power meter unit

For the optical fiber identifier, a power meter func-
tion is also required. The old fiber identifier has used
the same optical detector for optical identification and
power meter. Therefore, when using the optical iden-
tifier as the power meter, the exchanging operation of
removing the bending structure for the optical identi-
fication and attaching the optical connector adapter
for the power meter was required. With the new opti-
cal identifier, the power meter unit was independently
arranged on the opposite side of the optical identifica-
tion unit, and the adapter exchanging operation
became unnecessary.
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Fig. 5.  Comparison of leaking light power.
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Fig. 6.  Comparison of bending loss.

Fig. 7.  Identification with old identifier in closure.

Fig. 8.  Identification with new identifier in closure.
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3.3. New functions

3.3.1. Propagation direction judgment function

The propagation direction judgment function is
judging the propagation direction of light signal in
the optical fiber under test. As shown in Fig.10, the
new optical fiber identifier has two optical detectors.
When the light signal propagates from left to right,
the detection power of the right optical detector is
more than the detection power of the left optical
detector. Conversely, when the light signal propa-
gates from right to left, the relation of detection
power is reversed. The new optical fiber identifier
judges the propagation direction by comparing the
detection power of the left and the right optical detec-
tors.

The result of the detection power comparison of
left and right detectors is shown in Fig.11.

3.3.2. Traffic light detection function

Traffic light detection is a function to judge
whether there is live optical traffic in the optical fiber.

When optical fiber identification is done outdoors,
sunlight can combine with the optical fiber, depend-
ing on the fiber type. The optical fiber identifier
might misjudge the combined sunlight and optical
traffic. Therefore, as shown in Fig.12, to remove the
influence of sunlight, Fujikura developed the sun
light shield that is made of rubber. As this light shield
covers only narrow space, compared with the method
of covering with a blackout curtain, the workability is
not impaired.

4. Light source

The new light source has 1.65 µm optical output
port for the optical identification and 1.31/1.55 µm
optical output ports for the optical power measure-
ment. The 1.65 µm identification port requires stabili-
ty of center wavelength and high intensity. Therefore,
the new light source uses the Distributed Feedback
(DFB) laser module for the 1.65 µm output port. As a
result, a high stability of 1.65 ±0.005 µm in the center
wavelength and a high output intensity of more than

−10 dBm were achieved.
The power measuring port of 1.31/1.55 µm are

required stability of the intensity. The new light
source has achieved the high stability of output inten-
sity (less than 0.05dB) by using the optical feedback
circuit. Installing the above functions, the new light
source has achieved the miniaturization and light-
weight as shown in Table2.

5. Conclusion

The new optical fiber identifier and light source can
provide all optical measuring which is required at the
FTTP construction. Moreover, these instruments
have good portability and workability, and can
demonstrate good performance in any working envi-
ronment.
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Fig. 9.  Function of optical power meter.
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Fig. 10.  The principle of light direction judgment.

0
2
4
6
8

10
12
14
16

detect power (dB)

−45 −47 −49 −51 −53 −55 −57 −59 −61 −63 −65

left
right

n

Fig. 11.  Comparison of the detection power (4 ribbon fiber).

Fig. 12.  Identification using light shield rubber.


