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㟁Ꮚ࣭ග࣒ࢸࢫࢩᕤᏛ⛉ ᒾୗ◊✲ᐊ 

 

㸯㸯㸯㸯㸬㸬㸬㸬ࡵࡌࡣࡵࡌࡣࡵࡌࡣࡵࡌࡣ 
WDM(Wavelength Division Multiplexing)ࢡ࣮࣡ࢺࢵࢿ⏝

ྠ㝿ࡢࢢࣥࢸ࣮ࣝࡢἼ㛗ࠊࡣࢺࢡࢿࢥࢫࣟࢡගࡿ࠸

୍⤒㊰୍ྠἼ㛗ࡢಙྕࡓࢀࡉࢢࣥࢸ࣮ࣝࡀሙྜࡣἼ㛗

Ἴ㛗ኚගࡢἼ㛗ูࠊࡢࡇࠋࡿࡍ⏕Ⓨࡀࢢࣥ࢟ࢵࣟࣈ

୍ྠ࡛ࡇ࠺⾜ࢆ⤒㊰㏦ಙ࣮࣡ࢺࢵࢿࠊࡾ࡞⬟ྍࡀ

 ࠋࡿ࡞⬟ྍࡀᐜ㔞ࡢࢡ

ᮏሗ࿌࡛ࡣග SSBኚㄪჾࢲ࢙ࣥࢶࣁࢵ࣐ᖸ΅ィ࠸⏝ࢆ

Ἴ㛗ኚࡓ࠸⏝ࢆࢺࢵࢣࣃගࡢ࡛ࢺࢵࢽἼ㛗ኚᇶᮏࣘࡓ

ᐇ㦂ࠊ࠸⾜ࢆ≉ᛶࢆ ᐃ࡛ࡢࡓࡋሗ࿌ࠋࡿࡍ 
 
㸰㸰㸰㸰㸬㸬㸬㸬Ἴ㛗ኚᇶᮏἼ㛗ኚᇶᮏἼ㛗ኚᇶᮏἼ㛗ኚᇶᮏࣘࢺࢵࢽࣘࢺࢵࢽࣘࢺࢵࢽࣘࢺࢵࢽ 
Ἴ㛗ኚᇶᮏࣘࡣࢺࢵࢽගSSBኚㄪჾ(OSSB)ࢶࣁࢵ࣐

ග[1]ࠋࡿࡉᵓᡂࡽᖸ΅ィ(MZI)ࢲ࢙ࣥ SSBኚㄪჾࡣ࿘Ἴᩘ

fm ࡛ኚㄪࡋග࿘Ἴᩘኚჾࢲ࢙ࣥࢶࣁࢵ࣐ࠋࡿ࠸⏝࡚ࡋ

ᖸ΅ィࡢฟຊ≉ᛶࡀධຊಙྕࡢග࿘Ἴᩘ౫Ꮡ࡚ࡋኚࡍ

ࡋᑐගಙྕࡓࢀࡉධຊࢺࢵࢽᇶᮏࣘࠊࡋ⏝ࢆࡇࡿ

࡚ࡋᑐඖಙྕࡀฟຊ࡞ⓗ⤊࡛᭱ࡇࡿࡍᵓᡂࢆࣉ࣮࡚ࣝ

±㸰fmἼ㛗ኚࠋࡿ࠶࡛⬟ྍࡀ 
 
㸱㸱㸱㸱㸬㸬㸬㸬ගගගගࢢࣥࢳࢵࢫࢺࢵࢣࣃࢢࣥࢳࢵࢫࢺࢵࢣࣃࢢࣥࢳࢵࢫࢺࢵࢣࣃࢢࣥࢳࢵࢫࢺࢵࢣࣃఏ㏦ఏ㏦ఏ㏦ఏ㏦ᐇ㦂ᐇ㦂ᐇ㦂ᐇ㦂 
Ἴ㛗ኚᇶᮏࣘ±2࡚࠸⏝ࢆࢺࢵࢽfm Ἴ㛗ኚ࡛ࡢගࣃ

ගࠋࡓࡗ⾜ࢆఏ㏦ᐇ㦂ࢺࢵࢣ SSB ኚㄪ࿘Ἴᩘ fm=25GHz 

Ἴ㛗ྍኚ࣮ࣞࡣ※ගࠋࡍ♧ࢆᵓᡂࡢᐃ⣔ ᅗ.㸯ࠋࡓࡋ

Ἴ㛗ࠊࡋ⏝ࢆ(TLD)ࢨ 1547nmࡢගࢆ୧ᴟᆺࡢ LNኚㄪჾ

(Mod.)࡛ 10Gbpsࡢගࢺࢵࢣࣃಙྕኚㄪࡢࡇࠋࡓࡋ㝿ࠊ㐃

ࣞࣇ)ಙྕࡓࢀࡉኚㄪࠊࡵࡓࡿࡍ ほࢆసືࢳࢵࢫࡓࡋ⥆

㛗࣒࣮ 10μsࣉࢵࣕࢠ࣒࣮ࣞࣇࠊ 20μs)ࢆศᒱࠊࡏࡉ∦᪉ࡢ

ගಙྕࢆ 3km࡛࣮ࣂࣇࡢ㐜ᘏࠊࡏࡉྜࡧἼࡇ࠺⾜ࢆ

㛗࣒࣮ࣞࣇ࡛ 10μsࣉࢵࣕࢠ࣒࣮ࣞࣇࠊ 5μs ᨃࡿࡍ᭷ࢆ

ఝࢺࢵࢣࣃಙྕࡢࡇࠋࡓࡋගಙྕࢆගቑᖜჾ(OAMP)࡛ቑ

ᖜࠊࡋගቑᖜჾ࡚ࡗࡼຍࡓࢀࡉ ASE(Amplified 

Spontaneous Emission)㞧㡢ࢆ㝖ཤࣇࢫࣃࢻࣥࣂࡵࡓࡿࡍ

ᖸ΅ィ(PLCࢲ࢙ࣥࢶࣁࢵ࣐࡛ࡇࡇࠋࡓ࠸⏝ࢆ(BPF)ࢱࣝ

㸫MZI)㏻2ࠊࡋfmศἼ㛗ኚࠋࣝ࠺⾜ࢆ ࣮ࣝࡣ୰ࣉ࣮

ASEࠊࡓࡲࠋࡓࡋᤄධࢆගቑᖜჾࡵࡓ࠺⿵ࢆᦆኻࣉ 㞧㡢

㝖ཤࢆࢱࣝࣇࢫࣃࢻࣥࣂࡵࡓࡢᤄධࠊ࡚ࡋࡑࠋࡓࡋPPG

ᖜࢆᕪࢫࣂࡢἼ㛗ኚ㛫࡛ࡢࣥ࢘ࢲࣉࢵࡾࡼ

ගࢆಙྕࢺࢫ࣮ࣂࡓࡋ SSBኚㄪჾධຊ±2ࠊ࡛ࡇࡿࡍfm
ࡧࡼ࠾ࣉࢵ࡚AWGࠊ࠸⾜ࢆ࠼᭰ࡾษࡓࡋ⥆㐃ࡢኚࡢ

ࠊࡋฟຊࢺ࣮࣏ฟຊࡢࡘ㸰ࢆගಙྕࡢኚࡢࣥ࢘ࢲ

 ࠋࡓࡋ ほࢆἼᙧࢫࣝࣃࡢࢀࡒࢀࡑ

OSCMod.
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ᅗ.㸯 ගࢺࢵࢣࣃఏ㏦ ᐃ⣔ 

 

㸲㸲㸲㸲㸬㸬㸬㸬 ᐃ⤖ᯝ ᐃ⤖ᯝ ᐃ⤖ᯝ ᐃ⤖ᯝ 

ᅗ.㸰㐃⥆ࣥ࢘ࢲࡧࡼ࠾ࣉࢵࡓࢀࡉࢳࢵࢫኚಙྕ 

ࣝࢺࢡ࣌ࢫ AWG࡚ศᒱࡓࡏࡉ୧Ἴ㛗ኚಙྕࢡ࣌ࢫࡢ 

 ࢫࠊಙྕࡢ๓ࢳࢵࢫࠊኚㄪಙྕᅗ.㸱ࠊࡓࡲࠋࡍ♧ࢆࣝࢺ

 ࣝࣃࡢࢀࡒࢀࡑἼ㛗ኚಙྕࣥ࢘ࢲࡧࡼ࠾ࣉࢵࡢᚋࢳࢵ

 ࡚࠸࠾ගಙྕࡢ୧Ἴ㛗ኚࡓࢀࡉࢳࢵࢫࠋࡍ♧ࢆἼᙧࢫ

 ࣜࣕ࢟ࠊㄽୖ⌮ࠊ࡛ࡇࡇࠋࡓࡁ࡛ࡀࡇࡿࡍ ほࢆิࢫࣝࣃ

ගࡣᡂศ SSBኚㄪჾෆࢲ࢙ࣥࢶࣁࢵ࣐ࡢᖸ΅ィࡢ࣒࣮ࡢ 

㊊࡛ࡏࢃྜࡋᡴࡕᾘ࡚ࡗྜࡋᾘཤࠊࡋࡋࠋࡿࢀࡉᅗ.㸰ࡢ୧ 

Ἴ㛗ኚ࡚ࣜࣕ࢟࠸࠾ᡂศࡢᢚᅽࡀศࠋࡿࢃࡀࡇ࡞ 

 ࠸㐪ᚤጁࡀ㊰㛗⤒ࡢ࣒࣮ྛࡢኚㄪჾෆࠊ࡚ࡋཎᅉࡢࡇ

⿕┦ኚㄪἼࡀ㊊࡛ࡏࢃྜࡋᡴᾘ࠸࡞ࡣ࡛ࡢ࠸࡞࠸࡚ࡗྜࡋ 

 ࡚ࡋᢚᅽࢆᡂศࣜࣕ࢟ࠊࡋゎỴࢆၥ㢟ࡢࡇࠋࡿࢀࢃᛮ

 ࡢಙྕࢺࢵࢣࣃග࡞㧗⢭ᗘࡾࡼࠊ࡛ࡇ࠺⾜ࢆࢢࣥࢳࢵࢫ

 ࠋࡿࢀࢃᛮࡿ࠶࡛⬟ྍࡀఏ㏦ࢳࢵࢫ
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ᅗ.㸰 ࣝࢺࢡ࣌ࢫࢢࣥࢳࢵࢫ 

 

sµ10

ps400

Switch Signal 

Up conversion

Down conversion

Packet Stream

sµ10

Switch

 

ᅗ.㸱 ࢫࣝࣃࢢࣥࢳࢵࢫಙྕ 

 

㸳㸳㸳㸳㸬㸬㸬㸬ࡵࡲࡵࡲࡵࡲࡵࡲ 

Ἴ㛗ኚᇶᮏࣘ10ࠊ࠸⏝ࢆࢺࢵࢽGbpsࡢಙྕගᑐࡋ± 

50/GHzศࡢἼ㛗ኚㄪࣥ࢘ࢲࡧࡼ࠾ࣉࢵࠊ࠸⾜ࢆἼ㛗ኚ 

 ࡛ࡀࡇࡿࡍ ほࢆసືࢳࢵࢫࡢಙྕࢺࢵࢣࣃග࡚࠸࠾

 ࠋࡓࡁ


