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as PMD causing polarization related crosstalk. This explanation also
can be applied to the fact that PDM with TDM system suffered more
signal loss and distortion, especially imbalance between two channels.

A[l:bpticai flip-flop using an injection locked Fabry-
Perot laser diode

Y. D. Jeong, J. S. Cho, Information and Communications Univ.
(Korea); H. J. Lee, Kyungnam Univ. (Korea); H. Yoo, Y. H. Won,
Information and Communications Univ. (Korea)

Recently, all-optical gain control of semiconductor lasers or
semiconductor optical amplifiers have been studied for implementing
all-optical flip-flop, such as methods based on the architectures of
coupled ring laser, coupled Mach-Zehnder interferometers or coupled
nonlinear polarization switches. However, these schemes are too
complicated and bulky to realize optical memories with multi-state all-
optical flip-flop. In this paper, we demonstrate the operation of a novel
all-optical flip-flop. The flip-flop censists of a slave Fabry-Perot laser
diode (FP-LD) and a specially designed master FP-LD. The main
advantage of the proposed all-optical flip-flop is simple and cost
effective structure since only two coupled FP-LDs are used. One of the
two FP-LDs is an ordinary commercial FP-LD and the other is specially
designed in order to have a built-in external cavity and operates in
single longitudinal mode with high side mode suppression ratio. The
on-off state of the proposed optical flip-flop is determined by whether
the former FP-LD (called slave FP-LD) is injection locked or not in
accordance with separate set and reset pulses. Separate set and reset
pulses are external control signals and the sustaining beam from the
master FP-LD is always injected into the slave FP-LD. A dual mode
injection locking method is used to reduce the locking threshold for
making “on” state using external “set” pulse. The key principle of our
proposed scheme is the bistability of the injection locked FP-LD. To set
up injection locking operation, the power of an injected beam should
be greater than a locking threshold and the threshold power changes
according to the wavelength difference between the injection beam and
a selected mode in a slave FP-LD. The bistability relates to the locking
threshold and it shows typical hysteresis curve. Once the input power
of the injection beam exceeds the locking threshold, the slave FP-LD is
injection locked to the injection beam and the locking state is
maintained even if the input power is lowered than the initial threshold.

Two tunable lasers were used for set and reset pulses. Both pulse
signals were generated by 1 Gbit/s pattern modulation using Mach-
Zehnder modulators. Both pattern lengths were 16 bits composed of
one “1” level and fifteen “o0” levels. This means that the pulse duration
is 1 ns and the pulse repeats every 16 ns. The optical power of set and
reset pulses were -11.08 dBm and -9.23 dBm, respectively. Rising and
falling time of the toggling output were measured and the both values
were about 50 ps.

The operation speed is limited by the response time of an injection
locked FP-LD and the fiber delay length of control signal. If the entire
components are integrated and the contrel signal path length is
minimized, the operation speed can be extended to a few Gbit/s since
the rising time and falling time of the output signal are only 50 ps and
there is already 10 Ghit/s injection locking operation is proved in other
application. This simple and cost-effective architecture of all-optical
flip-flop will be useful for future all-optical signal processing system
such as optical buffering, optical memory and self-routing network.
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dispersion tolerance for electrical-binary-signal-
based duobinary transmitters fr
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This paper proposes a way to greatly improve the dispersion tolers b
an electrical-binary-signal-based ducbinary transmitter by optimi i
the relative time delay and the driving voltage. Duobinary transmitt t
based on electrical binary signals have been demonstrated !
overcome some problems of an electrical ternary-signal-bas 9
transmitter with electrical low-pass filters (LPFs). The three-le ]
signals can experience significant distortions due to the imperk |
response of LPFs and modulator drivers operating in the saturaf |
region and have word-length pattern dependency. ]
One of the duobinary transmitters based on electrical binary signals’ ]
transmitter using a dual-arm Mach-Zehnder (MZ) modulator driven
two complementary signals relatively delayed by one bit [hereind
referred to as one-bit delay (OBD) duobinary]. In spite ofy
intersymbol interference (ISI) of the transmitter, the OBD duobin:
signals don’t have as large dispersion tolerance as convention
ducbinary signals based on electrical LPFs due to frequency chirps
the rising and falling edges of the signals. OBD duacbinary signals isn
possible for the transmission over larger than 75 km of SSMF due tot
large frequency chirps of the signals.

To improve the dispersion tolerance of the OBD duohinary transmitt
the overall modeling was performed by optimizing the relative fin
delay between two complementary signals and driving voltage tof
modulator. For the simulation, 10-Ghit/s NRZ data with the PRBS leng
231-1 were fed into the MZ modulator. The fiber launch power wass
to be less than 3 dBm to avoid the effects of fiber nonlinearities. For
receiver, we employed an optically preamplified receiver with an opti
bandwidth of 0.3 nm. System performance was assessed by usf
receiver sensitivities measured at a bit-error ratio of 10-9.

First, we consider the phase variation by the delayed time duration. Tt
polar diagram of the duobinary signals with 0.6-bit time delay has fo.
circles: two outer circles for transitions between marks and spaces, a
the other two inner circles for space-to-space transitions. The inf
circles of the polar diagram imply ripples between spaces. It has bet
recently shown that the ripples between spaces help improve tf
dispersion tolerance of duobinary signals. It is thought that bi
alternating phase of the ripples compensates for adverse ISI generaft
by dispersion-induced pulse broadening. However, the duobina
signal with 0.6-bit time delay still has a large amount of frequen
chirps at the rising and falling edges. Subsequently reducing tl
driving voltage to 25% shrinks the locus of the polar diagram in vertit
direction, indicating reduced frequency chirps at the rising and falli
edges of the signals.

The optimization results show that we can transmit the duobine
signal with 0.6-bit time delay over 175 km of SSMF without dispersi
compensation. Further improvement of the dispersion-limit
transmission distance is performed by reducing the driving voltage
25%. A good receiver sensitivity of -28.8 dBm after 200
transmission is achieved by a duobinary transmitter with 0.6-bit ti
delay and 25% driving voltage.

A novel optical lab
optical CDMA label encoding
W. Yang, Hsiuping Institute of Technology (USA)

The optical label switching has been proposed to simplify the pac
forwarding process. It prefixes a label to a packet, such that pac

APOC 2006 Secretariat « www.apoc2006.01g = Tel: +82-42-472-7460 = Fax: +82-42-472-7459 * apoc2006@apoc2006.0rg




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /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 false
  /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 300
  /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 300
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


