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ABSTRACT

This article is loss study of fusion splice for single mode optic fibers from any
errors in order to find out the actual loss cause. By cémparison the loss from fusion splicing
with the loss which is obtained from simulation. The result predicts the error cause of fusion
splicing. It is an actual error at junction, so we reduce the fusion splicing loss of fiber optic.
Sometimes the technician just notice that fusion splicing has some loss but he does not
know the actual cause. Researcher want to find out and prepare the Microsoft access
program for checking loss and cause from any errors. So it is useful for the technicians to
train and to decrease any errors from fusion splice. So that the heat comes from radiation
fusion splice is important parameter to be considered, when compared with the actual
development of optic fiber to the gateway of high speed data. This simulation is easily
technique and can be applied with organization or related institution in order to improve

telecommunication system for more efficiency.
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Source Code Talsunsy MATLAB slunisdiaasanngiil 25, 26, 27, 28, 29,210

AINANMTH (2.3) ¢ plot 'lﬁ'gﬂﬁ 2.5

x=0.0le-6:0.4e-6:7e-6;
aa=-10*1ogl0 (exp (- (x./10e-6) ."2)
ab=-10*10g10 (exp (- (x./20e-6) ."2)
2)

2)

ac=-10*10gl0 (exp (- (x./50e-6) .”
ad=—10*log10(exp(—(x./80e—6) ;
plot (x,aa, 'o-r',x,ab, 'g-<',x,ac, b-
x',x,ad, 'c-s')

xlabel ('LATERAL (axial (m))');ylabel ('SPLICE
1.L.OSS (dB) ') ;
legend('w=10e—6','w=20e—6','w=50e—6',‘w=80e—
6');

I

- N e e S

AMNANNSN (2.4) 2 plot 'I.rv‘Tgﬂﬁ 2.6

s=0.01le-3:0.4e-3:6.8e-3;

aa=-10*1ogl0 (exp(-1*(1.467*pi*80e-
6*sin(s) ./1550e-9))"2);

ab=-10*%1ogl0 (exp(-1*(1.467*pi*50e-
6*sin(s)./1550e-9))"2);
ac=-10*10ogl0 (exp(-1* (1.467*pi*20e-
6*sin(s) ./1550e-9))"2);
ad=-10*1ogl0(exp(-1*(1.467*pi*1l0e-
6*sin(s) ./1550e-9))"2);
plot(s,aa,'o—r',s,ab,'g:<',s,ac,'b—
x',s,ad,'c:s8');

xlabel ('ANGULAR (degree) ') ;ylabel ('SPLICE
LOSS (dB) ') ;
legend('w=10e—6','w=20e—6','w=50e—6','w=80e—
6');



qanaANMei (2.5) /g plot 'lrv’(gtlﬁ 2.7

z=0.le-6:0.8e-6:10e-6;

aa=-
10*%logl0((1./(z*1.310)./(2*pi*1.467*(10e-
6)72).72)+1);

ab=- .
lO*loglO((l./(z*l.3lO)./(2*pi*1.467*(20e—
6)72).72)+1);

ac=-
10*1og10((1./(z*1.310) ./ (2*pi*1.467* (50e-
6)72).%2)+1);

ad=-
10*1ogl0((1./(z*1.310) ./ (2*pi*1.467*(80e-
6)°2).72)+1);
plot(z,aa,'o:r',z,ab,'g:<',z,ac, 'b:x',z,ad,"'
c:s')

xlabel ('gap') ;ylabel ('SPLICE LOSS (dB)');
legend ('w=10e-6"', 'w=20e-6"', 'w=50e-6", 'w=80e-
6');
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S. Sudkaew, J. Sartthong, S. Noppanakeepong and A. Manyanon
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In this paper, we propose optical multi-wavelength modulation to reduce the effects of intersymbol interference
(ISI) on the artificial light noise and multi path channels. We assume that the noise model in the room is the
Additive White Gaussian Noise (AWGN), and multi wavelength optical modulation schemes are used On Off
Keying (OOK). When an infrareds link in the room or public area services are used Intensity Modulation and
Direct Detection (IM/DD). The normal room and some interior in this case to study the obstruction and the reflex
effect to the communications speed rate 10-100Mbps. Finally we approved and compared each performance of
BER per Transmitted light power of Multi-wavelength Infrared system by the carrier characteristic of Multi-
wavelength will be improved the same as RF- carriers on mobiles applications.
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This article is loss study of fusion splice for single mode optic fibers from any errors in order to find out the actual
loss cause, By comparison the loss from fusion splicing with the loss which obtained from simulation. The result
can predict the error cause of fusion splicing. It will be an actual error at junction , so we can reduce fusion splicing
loss of fiber optic. Sometime technician just notice that fusion splicing has some loss but he does not know the
actual has cause. Researcher want to find out and prepared the microsoft access program for checking loss and
cause from any errors. So that useful for technician to train and to decrease any errors from fusion splice. So that
of heat to be radiation fusion splice and then to do fusion splice of that parameter be important to consider. When
comparison that actual just for development of optic fiber to the gateway of data high speed. This simulate be easy
technical and can do actual right with organization so adaptation telecommunications system has to be performance.

Keywords: Fusion Splice, Single Mode Optic Fiber (SMF.), Lateral misalignment, Angular misalignment, End
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Abstract: This article is loss study of fusion splice for
single mode optic fibers from any errors in order to find
out the actual loss cause. By comparison the loss from
fusion splicing with the loss which obtained from
simulation. The result can predict the error cause of
fusion splicing. It will be an actual error at junction , so
we can reduce fusion splicing loss of fiber optic.
Sometime technician just notice that fusion splicing has
some loss but he does not know the actual has cause.
Researcher want to find out and prepared the microsoft
access program for checking loss and cause from any
errors. So that useful for technician to train and to
decrease any errors from fusion splice. So that of heat to
be radiation fusion splice and then to do fusion splice of
that parameter be important 4o consider. When
comparison that actual just for development of optic
fiber to the gateway of data high speed. This simulate be
easy technical and can do actual right with organization
so adaptation telecommunications system has to be
performance.

Keywords
Fusion Splice , Single Mode Optic Fiber(SMF.), Lateral
misalignment, Angular misalignment, End separation.

I INTRODUCTION

Nowaday, the telecommunications system has been
quickly developed to satisfy demands to communicate
in several forms. Besides communication by voice,
pictures and information also can be communicated.
The expansion of information telecommunication
service directly affects the economic and commerce. In
the future, if I SDN network is utilized and high-speed
communication is improved by SDH, the information
telecommunications system will be more effectively. So
that the ISDN network and high-speed communications
can be implemented, fiber optic is required to use as a
transmission media.

At present, the single mode fiber optic has importantrole
in telecommunications b ecause of f iber optic haslow
dispersion it can transfer a lot of data. In
telecommunication, we can say that, fiber optic has high
performance, and one thing should never forget, that is
the loss from fusion splice in network for all fiber optic
[1,2]. In this junction can use fusion which to be heated
by electric arc with the current about 14-16mA at the
duration time about 1.5-2 sec. And working at high
temperature about 1,800-2,000°c so it’s connect

permanently and has low loss (on the average 0.06dB)
[3] However , technician should be trained infusion
splice for low loss by any error of junction and find out
the actual cause . The connection between nodes that
has more datait’smust be use transmission line, and
long distance communication has necessary use junction
optic by using fusion splice.

1L THEORY

The loss of fusion splice from error of lateral
misalignment, angular misalignment, and end separation
(showed in fig. 1)

c).

Fig. 1 3 types of error (a). Lateral misalignment (b).
Angular misalignment (c). End separation.

In single mode fibers the lateral(axial) offset loss
presents the most serious misalignment. This loss
depends on the shape of the propagating mode. For
gaussian-shape beams the loss between identical fibers
is [4]

-x\?
.Lossu =—101og| exp| —— 1
g P( 7 ) ¢9)

Where spot size W is the mode-field radius , and X is
lateral misalignment in single mode fibers , the loss at a
wavelength is

Lossm =—10 loglexp(— T )ZJ )



Where T = nrwsin® / A, n is the refractive index of the

cladding, 0 is the angular misalignment in radians, and
W is the mode-field radius.

Lossg =1 Ologlilgzl—_ﬁ):' 3)

Where S=Z\ / (2mnW 2), with S being the end face
separation.

L. RESULT
A. Analysis for any error of SMF.

The eq.(1), (2) and (3) analysis find out loss. The
analysis any error of lateral misalignment by using core
diameter between 20—80um. So that has low loss result
of multi mode optic fiber don’t mind for loss of lateral
misalignment. Because multi mode optic fiber has
diameter and N.A. more than of SMF. The loss of lateral
misalignment has less than.

The analysis any error of angular misalignment by using
core diameter between 10—80um result of any loss of
single mode fiber optic has loss more than MMF.

The analysis any error of end separation by using core
diameter between 10—80um result of any loss more
than when comparison any misalignment

Using eq. (1), (2) and (3) analysis for core diameter =
10um like ness SMF. For any wavelength () result can
show in fig. 2

1 T T T T T
-5 -6~ x=1um at degree=z=0
0.9p . _ _ ~ - -4~ x=1.5um at dogree=z=0
F. (=R B -8~ x=2um at degree=z=0
0.8} T =% ., | © degree=0.5at x=z20
G+ -q- degree=1 at x=z=0
0.7 —£)- degree=2 at x=z=0 §
~ ~ —q -© Z=0.5mm at degree=x=0 I
a8l — - ~& Z=1mm at degree=x=0
3 ~ ~ql -8- Z=1.5mm at degree=x=0
05h- T
I R R T«
04— — TTT - i
O —-d-
— . =«
0.3} ——
O—
=0~ 9. — . . —~
0.2p g .:e go=-Fm—g ;
0.1 < < 4 4 4
0 i il 'l L4 2
0.9 1 1.1 1.2 1.3 14 15

Fig. 2 Analysis for any error of SMF.

In fig. 2 When we increase any error be increase loss. At
lateral misalignmentin SMF. by ©and Z= 0 has one
lateral misalignment and the loss of lateral misalignment
has loss than. At end separation has loss more than show
that when fusion splice in SMF. by X and 0 = 0 has one
end separation and loss can predict the error of lateral
misalignment loss about 0.05dB by X = lum at next
column. That result can be use as the reference and then
make program for checking loss and find out any error
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so easily for training technician any loss from fusion
splice show in fig. 3

End Separation

(®).

Fig. 3 The program analysis find out any loss at junction
by fusion splice of SMF.

After test by the program fig. 3(a) such loss = 0.01dB at
wavelength = 1.5um at predict of loss any error from
lateral misalignment so that X = 1.9375um and in fig,
3(b) such loss = 0.57dB at wavelength = 1.5um at
predict of loss any error from end separation so that Z =
1.2764mm

B. Practical test

Fig. 4(a) use OTDR for check any loss at junction from
Latya node to Siam village node so that check for any
loss from junction has loss 1 point it’s less than =
0.01dB. To predict of loss, any error from lateral
misalignment due to the loss has less than the others,
checking for any loss at outside plant, when compare in
the theory, The result, both fiber optics at difference
vender has the difference core diameter and from fig.
4(b) junction has found any loss about one point has
any loss a more than about 0.57dB at predict of loss any
error from the end separation and then checking for any
loss. The result of fusion splice has operating arc with



highly temperature which occurs the end separation
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Table 1. The parameter it use setup program manual of
fiber optic fusion splicing machine

phenomena.
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Fig. 5 The comparison by theory and practice

Progm. 1 | Progm.2 | Progm. 3
Preheating Prefusion time 0.2s 0.2s 0.2s
Prefusion current 10 mA 10 mA 10 mA
Gap 50um 5lpm 53um
Overlap 12pm 12pm 12pm
Fusion Prefusion timel 0.3s 0.3s 03s
Prefusion currentl | 10.5mA | 10.5mA | 10.5mA
Prefusion time2 2s 2s 2s
Prefusion curent2 | 16.3mA | 16.3mA | 163mA
Prefusion time3 2s 2s 23
Prefusion current3 | 12,5mA | 12.5mA | 12.5mA
Loss(dB) 0.07 0.1 0.22
Progm. 4 | Progm. 5 | Progm. 6
Preheating Prefusion time 0.2s 0.2s 0.2s
Prefusion current 10 mA 10 mA 10 mA
Gap 55um 56pm 57um
Overlap 12um 12pm 12um
Fusion Prefusion timel 0.3s 0.3s 0.3s
Prefusion current! | 10.5mA | 10.5mA | 10.5mA
Prefusion time2 2s 2s 2s
Prefusion current2 | 16.3mA | 16.3mA | 163mA
Prefusion time3 2s 2s 2s
Prefusion current3 | 12.5mA 12.5mA 12.5mA
Loss(dB) 1 1.36 1.5

The analysis of loss cause from fusion splice that is a
simple. Some time, technician or engineer splice the
fiber optic at V-groove, so the both fiber optic align in
the has average an loss about 0.02dB/point

First, using that fiber optical splicing machine, both
fiber optics must be at V-groove so the both fiber optics
same direction, They have any loss from angular
misalignment is littleness. When the fiber optic put on
the V-groove, and use fiber cleaver to out fiber optic
that will be smooth. It can be highly performance and
no loss from angular misalignment in the practical. If
we use high temperature(may be use high current , long
time arc or long end separate). All thing are caused any
loss from end separate. So that, we can check of any
loss. The checking for any error of end separation in
SMF. can be manual program of fiber optic fusion
splicing machine at parameter in table 1. From all
parameters compare with loss when we use gap = 50pum
at preheating that has the least. The value of end
separation in SMF. has less than. In experimental has
any loss of angular misalignment less than from the
front reason. If fiber optic fusion splicing machine has
damage at V-groove the loss of end separation come to
using the manual program in fusion splicing differential
core diameter core or differential type.

IV. CONCLUSIONS

In the experiment the loss at the fusion splice has quite
small that has from the tools (fiber optic fusion splicing
machine), and high loss by use manual program has loss
more than 0.07dB. So know that any error from the end
separation, related to the temperature in the arc action
that effect due to different diameter core. From the
analysis comparison with automatic program. The loss
from fusion splice, has almost less than about 0.02dB,




that predict from lateral misalignment when compare
with the theory, (each fusion splice, when suitable
adjust the temperature in arc and end separation. The
both of fiber optic fusion has been jointed into vacuum,
that air gap are not occur then end separation has not
occur). So the vender (fiber optic fusion splicing
machine) should be designed an alignment that has not
lateral misalignment.

The most important to reduce amount of loss of fusion
splicing, tools should be clean, fiber optic must have a
high quality, (structure always of core diameter) , the
fiber optic fusion splicing machine has good alignment,
program can use for fiber optic, high quality of
electrode. All must be prepared and before the operation
start that has less so that and all procedure can use in the
organize relate to fiber optic.
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