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A, BARALGTEXNRE LT BALEMICE L CEOMRERREEZHRET 2O TH D, wTNFITLL
T, TOOENGHERIND.

1ETIE, YR, eSSBS I ORI EH LN LT, 7, 4% ER 5 KRERLBEAL TH
BT WT, BEFEOBEKAHEITHE - 778V ZT1E (FEC) B CIlI KRBT — & (LB 35 1) 2 W E 8
BT DR WBLRZ IR AR7=. 2D LT, BXAIEEN SPTIOSAEHERF Lo F £ FEC kil 2 2835 =
LT, R ADOBRPI CHEFMM A2 AINT 5 FEEZFHHICRE L2, BEFEOERZ AR LT, BHRIALKE -
Viterbi f85 H WMIERIBICEINT 5 & & b, HEFLEZ AW E AL F1L « Viterbi B 5ALEIR OMETIZ
TolF 7= BRR IR0 A Z IR HR E LCTHIE LT,

2T, BARARFERB IO Viterbi 5 OBERBICE L CHAZITo 2. BAALFF 51 XOR A%,
Viterbi H S IHEERE # Z NENEABRERZ LT85, 0710, REBLEEZEATLHIIHZ>T, J& X0R
TEE OB 2, B X OHBEE OSCMIL R NI L 72 5§ k.

3ETIL, M FEC 4 BALEANICBI T 2 T ROMBTIN AR 21 7=, £, KFE T2 AV bEE 2L L,
I XOR BT ICRFEMIL 7 7 A 23 (HNLF) (2B 2 UAEIRE (FW) ZHWA Z & ZH oMM Lz, £0%, St X0R
BRI RS U CRUERIAT 2 W CROEEMES 28 U 72, BESHIE, HNLF £33 L OME B ICkT L TR,
ELLDNRTA—FIZBWTHORERENFET D Z EEMITERLE EBITR L., D30T, NI A—F ik
TEEMICERE L, 6 FEC B BLEMEDMITAIEGE 2R Lz, T ORSE, ZEEE 10 Gbps ICBWCIEFEEL
W+ 2L & BIg, 4 dB OHF LRGN ESRRETH D Z L MR L. S 612, JEFEC 5L EfEICB L CE)
ERLT U 2BFML, RSB TEE N T v ARNRKRERD AR L. £72, LT AFHIR R
NE, EEOEBREFEICT T T, [F5 6 S NARIEA RO EMRTRENEZE CH S FE b7z,

4F T, St FEC HFBALEMEICBE T 2 ERAOBRSFTNA R 72, 9, STEICTRELZRIKEZ LT 714 3%
I CHEERITo7. D30T, EEED INLF 2 W =35A4 0 FIM AR EZRE L, ¥ o4yEiE R 1550 nm & H.bs
L LT 12 nm OEEHNICEREHEZNDALERH S 2 L 2R L. S5IT, ¢ XOR SiEICRIT 2 st
EBRANCIEM L, 3 EOMITHER L FEOBEMEZ R Z & 2R L. KBS, RESMEFICB WO FEC &5
{LEMED EFFZ T L, ZFOFEH, BEHEEE 10 Gbps ICBWTIEFEMENE SN Z L 2R L7z, &5, BER
MEAEIT 72455, BER10°ICH VT 4 dB DIFBALFIENE SN2 & TR L=,

5#TIE, ¢ FEC %2 b IC 1T DMEREMRAUCEE L Tk 72, — RIS, &VERERG 52 W5 2 & T/ 51k
FARILIA B9 523, $FREHEAN TIIk XOR E TR THRR SN AMRK & 72 D 7o DI\ T —F LT  BRAET .
FIT, B LRG0 ERENT—RFAT c OESEFHEL, Fo RS OMRERA LM L7z, £ ok
B, BLEOR Yy MU= x5 e Lzt &(27.2 dB D SALRAENESRRETH D = L 2R LT,

6 T TIX, MEFIRE W Viterbi 52T 2NN E LR~ 9L, iRERE % o5 50
W R TR BRAR Viterhi BEZIRRL, TOBERMIICBL THFAZIT-o7. FRC, JEAFRIC L 5 Rl
HRITHEATH LWVEER L LTHRRTEDZ LD TH L0, SR EAMT, TOEERZHH L7z,
DN, JEMAR Viterbi 155 OEWEMRE 2 ATRCREM L 72, fESTORERMN S, ERD Viterbi #H 5 LW
SBEOMERER 4/5 (FOFEBRTEETEL 2 L 2MR L-. KB, SHRERS S 2 OB FR A IR L
THGRWICEHM L7z, S5, R D By MDDV 28 L <IRET 5 Z & T, FEEHIEIE % 3/4
B TE D L LB, EEOHFZICH L UERBIREFIC—CIHETEH I L 2mER L.

TETIE, RFEPOLB/ELNTZAREZRIE L.
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In this paper, the author proposes an all-optical FEC coding scheme to maintain the potential for a large
capacity transmission with low power consumption, because a speeding up of processing data-rate of
electrical processing has been approaching a limit of its power consumption as the rapid increase of
Internet traffic. Specially, the author selects our target code as a convolutional code and Viterbi decoding
to achieve higher NCG.

First, the author analytically and experimentally investigates the performance of an all-optical FEC
coding scheme. In our scheme, an all-XOR gate based on a FWM in a HNLF is selected. To achieve high—quality
operation of the optical FEC coding scheme, optimal conditions of an all-XOR operation is analytically
and experimentally investigated in various HNLF lengths and signal powers with a DPSK-modulated RZ signal
at 10 Gb/s. The experimental results well agreed with the analytical results, specially, the highest quality
of all-optical XOR operation are achieved in the condition that a HNLF length was 600 m, and all signal
powers were equal to identical. According to the optimal condition, the (7, 5)s coding operation is
experimentally demonstrated with the obtained idlers precisely corresponding to (1+D+D? 1+4D?) bitwise
patterns between any input signals, and the proposed scheme theoretically offered 4.0 dB NCG at BER=107%.
Furthermore, the author theoretically indicates that a (45332, 77136)s with constraint length K=14 code
offers a 7.2 dB achievable NCG in the actual situation of a ROADM ring network.

Then, the author proposes an optical and electrical converted Viterbi decoding scheme to reduce
calculation steps by replacing electrical calculations with optical calculations, and analytically
investigates their performance. In the proposed Viterbi decoding, a branch metric calculation is optically
implemented by using an optical comparator. The author analytically investigates the performance of the
proposed Viterbi decoding scheme by a (7, 5)5 encoded QPSK-modulated signals. The proposed Viterbi decoding
offers an approximately 4.0 dB NCG at BER=10"* with about 4/5 reduction of the calculation steps from the
conventional scheme. Furthermore, the author newly designs a novel optical comparator to achieve a
scalability for a large constraint length. In the novel design, the author introduces a virtual constraint
length K. The proposed Viterbi decoding scheme with a novel optical comparator designed K’ =2 could reduce
electrical process by about 3/4 from the conventional scheme.
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