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Fabrication and Characterization 1x7 Plastic Optical Fiber Coupler Using Tapered Acrylic
Cylinder
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ABSTRACT

In this paper, we proposed and demonstrated 1x7 type plastic optical fiber(POF) coupler incorporating a tapered acrylic cylinder
which works optical combining and dividing region. A fabricated POF coupler showd 2.27~3.31 dB of insertion loss for optical

combining and 8.67 ~ 11.27dB of insertion loss for optical spitting.
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Fig. 2 Transmission ratio according to the divergence
angle of a light source
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Fig. 3 Ray trace in the tapered cylinder
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Fig. 8 Optlcal output Beam intensity pattern when one

laser is launched into a input channel(left), and two
laser are launched into two input channels(right)
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Table 1. Measured insertion loss as optical combiner

Input Chanel Insertion loss(dB)
Ch1 2.28
Ch 2 2.99
Ch 3 2.67
Ch 4 2.73
Ch 5 3.03
Ch 6 3.31
Ch 7 3.24
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Table 2. Measured insertion loss as optical splitter
Insertion loss(dB)

2.
Output Chanel
862
10.08

Ch 1
11.27

Ch 2
10.84
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Ch 3
10.84
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11.2

11.27

Ch 5

Ch 6

917 el 2 A

Ch 7

4 845dB°] 4
o

[1] T. Kibler, S. Poferl, G. Bock, H.-P. Huber, and
chara-

“Fabrication and

%
Ake] 3 o 7o A
B
E.Zeeb, “Optical Data Buses for Automotive
Applications”, J. of Lightwave Technology, vol.

Shid
o)

o ol o 2 g

1

b
>

do rfr e
nx

=
ﬁiiﬁ
N
QQM

b
o

]

>
ik

b
f

k%)

)
ofd 1

g fo o B B0 omt £ od oy mx b o
ey koo kY

o

excess loss)
& Q=g 3y
ou| s},

Aol ]

of N & oroh off I
{o

AE AL} JE e
2 dgso] w 7}
Aol o B0
w712 2 Al
Ehtt} o714
77N Aol A

O
o

22, no. 9, 2004, pp. 2184-2199.
[2] D-G. Kim, S.-Y. Woo, D.-K. Kim, S-H. Park
cteristics of plastic optical Fiber directional

and J-T. Hwang,
couplers” |. of the Optical Society Korea, vol. 9.
T.

no. 3, 2005, pp. 99-102.
K-T. Kim, D-G. Kim, W-K Hyun, K-B.

Hong, K-G. Im, S.-J. Baik, D.-K. Kim, and
H.-Y. Hyun, “Side-Coupled Asymmetric Plastic
for Optical Sensor

2.
Coupler
S. Ohara,

A
) Eeey

A
.y
Cll

[e)

©
N

4
HFE Aol

CERIE:
A, hsol7l ohag st shi
]_

ol
siorr e A

Optical Fiber
Systems”, ]. of the Optical Society of Korea, vol.
12. no. 4, 2008, pp. 255-261.
Y. Takezawa, S. Akasaka,
Ishibashi, H. Asano, and N. Taketani, 1994,
“Low excess losses in a Y-branching plastic
optical waveguide formed through injection

=
=

molding”, Appl. Opt., vol. 33, no. 12. 1994, pp.
[5] Y. Jeong, S. Bae, and K. Oh “All fiber N x N

optical fiber (POF)
power splitters for photodynamic therapy app-

-z

Al B AgEe A
(4]

otz® 9% Eel ghskA

15

SE‘—!—‘
(I )

ToR duHEn @4 1x7 9
AZe=2 AEte] A FEl=
2307-2312.

tapered plastic
lications”, Current Applied Physics, vol. 9, no.

oA Az Ao AHAL A
fused

Tk

gk At

[e]

o

oh ok 138 o] FeEkaE PR
+ Industrial fiber optics (http://www.i-fiber

X ol o dp b

e R SRR E
of Wan 23} £ o AR @
#7744 7wk el
o}

2 ol

o,

s
=
Ho},
optics.com) oA AlZatal Qo o] Axpe] Zijde

| 71sE Aoz yudn o
AdeEAs =

< A5t



JKIECS, vol. 9, no. 1, 11-16, 2013

4, 2009, pp. 273-275.

[6] K-T. Kim, B.-J. Han, "High performance
plastic optical fiber coupler based on fusing
method”, IEEE Photonics Tech. Lett. vol. 23, no,
24, 2011, pp. 1848-1850.

[7] K-T. Kim, S-H. Min, J.-H, Yun, “Low Loss
Plastic Optical Fiber Coupler Incorporating a
Polymer Tapering Waveguide Region,” ]. of
The Korea Institute of Electronic Communication
Sciences, vol. 7, no. 4, 2012, pp. 867-871.

[8] K-T. Kim and M.-K. Kim" Low-Loss 1 2
Plastic Optical Fiber Coupler Incorporating a
Tapered Polymeric Waveguide and Plastic
Optical Fiber Transition Regions” Japanese J. of
Applied  Physics, vol. 51 2012, pp. 092502-
1-092502-5.

[9] S-M. Kim, "Analysis of optical energy
delivery through multi-core optical fibers” . of
The Korea Institute of Electronic Communication
Sciences, vol. 7, no. 5, 2012, pp. 1079-1085.

MR 274

upah

2000 ~ & Exdefeta QAR wp

% Ao} : MG B4l 4 0 AL, ol e
s AL

16




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


