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L — Rtk i Ta) 97 s » JE A AR 42 1l 50, i AR AL 42 i s oo H e i 1ok
FEASE L) £ G o7 e Rk o B TR)97™ T8O MK UCHE S8 B 1) Ay L B 65 Py kv o 5 26 R o HE 20
fik o HR JLRFIEAE T

PRAH AT A7 ) 58 TR 5 ) e TR AR AL A IR AR — — X B SR AT S OB S 1 2
55 J AT M RO 5 DG T R S T OGBS NG S K R R 81,
KT T 2 B,

FEM B IRARAL A% 1 S TC MR U RS R AR BE B 1 R T kot

IR LRGSR b RIS LSRRI RTINS 1 RARRS S i A s O (R

Fbkt,
IR 2 85 R kb B S 2 AL AT OCMINE A 1 RATRRS S i AL O R
FRKHE

bl A AT S M A5 A SO A e AT R A 1 R T A A R R R A A
fariy
T RRTEHET 3 REEL, Ak e A2 3 < k<< J IEEEUN, 58 k A5 5 ik 72 i
5k PARTH OEMEE T 1 RAT RS S A B R L R SO RS A ik AR YE 2 B
BT AT I OEME I 3 IR DA A B IR AT R S S I AR R A R ) AT R R A Tk
TR0 48 S BT A Rl e ik

IR 1 BAATE MR RO R,

R, =P, (a)

ZaH,

IRES 2 BT G SR R,

R, =P/(-R)>  (b)

ZhH,

IR k BALATH M RS R,

Ry = (PP %/ {(1-R)%+ (1-R,)% = « (1-R)°} (c-1)

Ry = PP/ {(1-R)* « (1-R)*+ « « (I-R,_ ) (c-2)

ZHH,

o, P E N EIRE 1 SBATAT S M A b IR 45 i R on e e ) IR 1
B A ek 4 e P T 0 AT R T 20, Py 2 N EIRARAT 4 ) R T 58 k M 1 3 IR
B A kb s, 9 H, BIRS (c-1) S HAE M EIRSE k BRAT AT S YeMbaE I 1 IRAT a5
A AT LB kAN ) s 1 R SR RS ik 5 A B SR A S e it ok 3 kA s
& S AR Rl HLEE kAN Bl b 3 vk SO A ke TR AR 22 2 2P 1 [ O
T B k AT O RO AR, PR, FIAK (c-2) A HAEMN BB k ALATHT
SEMHE T 1 IRAT PR S5 T AR Rl ELER kAN B I IR 1 IR RO ket S A B IR
RERTHYEMEE L 3 RAT R S5 i AR Al o HLZ8 kANt H ) s 3 RO S 1R o ik 2 )
PIAEALZE 2 (2Q+1) m TG LU I _EIRSE k SRAT AT S YO SO 26, Q 2 B0,

2. MRPEACRIE SR 1 PR (6 ik i TR s, R AEAE T, b 3R S A7 477 S Al 1 Jod 3
7 S 2R ) 5 A T S 1 e P Aol FH i R R AR 8

3. MRPEBANE R 2 Bk 0 6 kb i [R) 4 s, JRFAELE T, B & s U SR 2 18
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4. RPERRER 1 2 3 PR — DU IR DG i TR s, HARr iR e T, B
FROLET

5. MG HK I TR B, He A A AL ) T, AR A i S T @A 1Ok
AEAE ) PR 24 6 D1 Pk B TR) 4 B8R K 2 HE 271 I ) At rRp sl ke B, A i -4 HH 204
Jic e, HRFAEAE T,

VAR 25 1 R O 55 R R b IR G AR A A R RS AR — — X Y SRS AT S e R 1 &2
5 T BALAT M R R DG T I S BT R MO T NS s R HE S R — 41, ]
RNTET 2 ML

K B AT AR H2h ARG REE R 2 A Bl SRR AT 5 M A R s SO B IAR AL 22
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Y, MR IR

K B AT A H2h A FIREAE I 2 A Bl SRR AT 5 DM A R s SO AH AL 22
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R, =P, (a)

“5H,

IRES 2 BT M) SO #E R,

R, =P,/ (1-R)* (b)
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Ry = PP/ {(A-R)*« (1-R)*+ = « (1I-R_ )% (c-1)

R = (PP %/ {(1-R)% e (1-R,)% s = « (1-R )°} (c-2)
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FCRKIRET (B4R 2E

AR e

[0001]  AJKBHM AT 6055 5 H (OCDM :Optical Code Division Multiplexing) H1E &
25 70 i AR G i 4 ARG (RO AR i) TR) 97 B RE A o0 JORs S A 5t e B O 3
()53 77 1) B TR T ) 65 ) R D ke B TR) 9 A

EEREAR

[0002] Ak, bfiAE FLIBE Y IR A S TS W7 SR SR Ko 50 N, A8 DGET I el K
M IETE R . 1 H, 8 7 SEBLEAE R A B AL, AMITIEFEBITE— O AR L %1t b
L Z MEE D CIKE 5 DR AR

[0003]  fEAJEEHEAZ —, X OCDM FEATAHFT . OCDM HA 7112 H 77 1 i R e, B, By
BERRE— LURR 2 BC B 6 ka5 5 ZE R ) B VA BRI R I HL, I BA I ZE R (a4 1
Xof ) — B BRIV 08 M 1 B AR Kl bl e o TR — i K e g 2 Ml (5 R K
[0004]  OCDM & XJ &AF 18 43 BUA R RS (18E0)  FF i s = VT 1 A5 5 3815 7.
R, OCDM J2&7E A 32 s FH At 0 B AN 85 0 1t A [F] B9 YGRS X S kb (5 5 34T g b FE 7
WA A5 FH 5 8 AR R D GRS BEAT A5 A I8 IR e R R DB ik 5 5 DB B HEAR

[0005] T FEARAS INAAEAS— SR DRSS VR A 2UE 5 Hh R AR 38, PRIy T 48 H 41
E A FEBACEZ DK KD DK E 5 s 2N EEEE. JF B, BT 9004
A E AT A% LM (FBG :Fiber—Bragg—Grating) 5 [ 6 oot FH 105 ab BE BT 75 22 (1)
AEASE 425 1l AT FT VA 288 155 23 1) v TR A T A 52 S g Ah B P 1y F SRR Al 3 EL, BB DATR]— 3
KAE R — I 2% 2 AMEEHATE A, AT AT KA R AR IS .

[0006]  {F g OCDM A [ 4w tid T BE, 28 508 e AHA FH VERS (9 S ARALAS 77 X H AR,
PE G b 2 R 25 A0 A BB 25 MG AR A A% Y6 Mt (SSFBG :Superstructure Fiber Bragg
Grating) (i, ZHAE LRI SCHR 1 2 3) .

[0007]  ZME 1(A) & (B), S EH I SSFBG A AH AT 428 1 85 7T 1 6 ik o ) 1) 97 B
VBN G i 25 AR RS 25 I 1 00T B CARh IN TR RO sl VR R B g AT Ui B . AR, A 4
SSFBG FHAEAEA 42 il 8. 76 1) ' Wk o by TR) ™ B A Ry Bk O SSFBG DYt ik o by TR) 9 Bl 1 1 (A)
SN H A AR I TR TR B B 1 (B) A2 X S A 2% e 5 1 b ' ikt o RS 2
fES R DLUEAT DL R B

[o008] & 1 (A) Fronism A Gk 1(B) Pras, MIGET 12 L HDEIMT A 14 B A 2
Gy 10 PUAT S, TR HOGHMTAY 14 7EO0ET 18 FALRHE, &2 HOGHMT A% 22 Bk A\ 2 fi
s 20 o SRS, I HH AR S 20 FEAS T A2 B B AH DGR Y » 1% B AH QU TR 48 I OGIM T #8 22
LT 26 FALFE,

[0009] &1 (E) Fronifgmbsas 10 FIfFISAS 20 4244 4 > FRA7 FBG YR E SGET I ST M4
M4 B SSFBG. 3 HL, /4 —11), A H 4 EuRer0665 (0,0,1,0) AF4afdds 10 FfF#EAS4 20
(T BEHEAT U6 B o 3 HL, 25 HOGRE K HE 0 0 17 4 IR B0 I TIECE IR R O S K. 7
B, R 4. I HL g5 OGRS RS A I AR 909 B, 65 HR R 45 T 0 7 R0 17 I RBR
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MR FFH, 0 R 1 A G A B AR FR A A .

[0010]  Hydmbid s 10 (IBAA7 FBG 10a.10b. 10c F1 10d 43 5 5 EROGESHISE 1 554 “07,
F2MCO” B3I “17 B AT “07 XM . PRS2 0 I8 1, 1% 2 M AREE )
£1 FBG S5 AT Rt SOFOGRIARR G R BE, T35 1 AS ) R3S 2 0 5 UM S5 a4 0, 4]
A5 55 18RRI 54T FBG 10a S5 AT FrAs SR DG IRIARAT FI N 55 565 2 BE o o V2 )
A7 FBG 10b Sz 56 AT Hrks SO Y AR A A 2% . 3F B, B 158 2 68 5 IS (E 2 0, JF FL2E 3 74
B2 1, BRI UM BLAN RN A PRIk, NS 58 2 B 6k R f 5437 FBG 10b S B 1)
Aok RS AR AL A S 58 3 By X R A FBG 10¢ S S BIAT A% S i e AR v 2 72
o [RIFE, A 3RS A IORS AR 1, IF HLAS 4 59 5 RS(E 2 0, DRI 199 2 BOAH B A [ 11
fHo Bk, NS5 3 1 H XM [ 847 FBG  10c S5 HIAT Hr A% SO 6 AR AL N 5 26 4 65
XTI ERAL FBG 10d SR FIAT RIS SR GIIARN 2 Z 8 T e

[0011] XA, Kl i BBe oK B A7 FBG FRIAT hrAs SR D't FRIAH 7 11 RIE IS A I AR A
FEARALAD o

[0012]  "FTH, Ut BH FH 4R 088 X 6 MK g AT G B if % #0 i w5 ' ik ol B, I AR RS 28 X 1%
Gt bk B EAT RS T T 1 F AR DCTE IR . A 1 (A) BRI —e bk MG EF 12
2 HOGERMT 28 14 FDGET 16 B A B4 2% 10 Th i, 45 sk [ 847 FBG 10a. 10b. 10¢ 1 10d
(IR kG RS . BRI, 5K [ 547 FBG 10a. 10b. 10c F1 10d (A7 hudk St 6 23 Ml e 2k
avbvc Fl do B, B 1 (A) From iy sp— ekt i Il B A bk SOt avby e AT d i it
F R Sk AR

[0013]  4AHXS TN ) e AR AT PAG S a by e A1 d I, W1 1(B) Fiam, 20 Bk 4
ok yeb T A e £ BT ) Al b DAARHS T 8247 FBG 10a 10by 10 F1 10d (IHEF 77 12 11048 5 18] B B HE
FIFIE ki B o PRI, Gt 6 ik B 2 FE i N B G A 25 mh AR 6 Sk £ st 18] b gk s )
VOEZd i i LinpIH i UL

[0014] 1 (B) AHXT T B () 7R U AE TG 4T 18 EARE I gmmd yelikib df . ZERI 1 B) H, 4T
P 5 MR RN R TR G i LT B, W5 PN 7 T A e P A PR R

[0015]  FRAL FBG 10a (AT RLAS FERELER 1 (B) Wi a RARIIIEHKT . [FIFE, FBG 10b,
FBG 10c FIFBG 10d AT His REHOGLER L (B) H4r il boe Al d RoREDGAKMA . H T H
a T DK R Mo g4 10 NS i i 5247 FBG 10a AR IO G Ak, BRI Az 178
i () b S TR E . HH by ¢ R d SRRk h 2 5023k B FBG 10b. FBG 10c¢ 1 FBG10d
(R kE S5, FBG 10by FBG 10c F1 FBG 10d A2 M gnhidas 10 19 NS w2120 HE 71 1
PRI by ¢ R d Rtk an & 1 (B) Fros, 4k a Roan e hkil 2 J54% by o d BT
Heg . 7ELL N UL B, AR SO a AT Rk ROEE b AT RIS Rt ¢ FIAT Rk R
d 25 77 R R i AT I 23 S e A ekt a e b skt ¢ FOGRK do IR HL
Felk as FElk b FEkd ¢ K d B 2 R AR Bk

[0016] 41 I FTIR, #4 B4 tid e ik Hf R IX 2e AT 7 ks S 506 as by ¢ L d AL KRR W R
ARG G a WARRLFIAT RoAE SO 6 b BIARAIAHSE o AT huds SO b AR AL RIAT A
WOt c WARN 2 220 n o ATRIME IS ¢ BIARLL ANAT A S d BIARAI 2 2208 oo BT,
M ULAT RS SO a IARAT R BEHEI, A Roas S R aATRikE K556 b FIAT hrks RO d
[FIARRLAHSE, AHEC T AR I ¢ BRIARMIARZE = s
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[0017]  [RIk, 7EE 1 (B) H, HAaHks A6 a AT hrks S5 6 b FIATRIAS [ A% d 1955
X IV PR 6 Rk R SRR 3R, A RS SO ¢ X R Gk R 3R R . B, D T X B A
K S I 2 TR I ARIASE 2 2R 5 B A5 FH S 4 R R SR R R IR e kil PR SRR 3 1) 6 ik
I (R AH AL AR AR 55 3 HL R 4 R R kb 2 1R R B AZ AR BEAH S I R R 2R
FH SI 25 3R 7 TRk e PRI AELASE R o 4 37 1R D Bk b BRI AR A 22 ot

[0018]  ZwmhdJelkpp B E AT 18 EAEHE, 2 OB IT A 22 i A BIERD A 20 H o D2
20 HA 59545 10 FHIA (1454, SR i N s A o AH o B, AABRS S 20 % A\ K Ik
HEZ) R 547 FBG 20a. 20b.20c F1 20d, SR 1M 547 FBG 20a FHEEAL FBG 10d XM FF H., [FIFE,
{7 FBG 20b. B4y FBG 20c Fl &7 FBG 20d 5 #if7 FBG 10c. #47 FBG 10b Fl#47 FBG10a
53 B o

[0019] T 5G, M Al A B fERD AR 20 A 1 gmbd Se fikib 5B 1) 6 ik il a AAEAZ FBG 20a.20b.
20c F1 20d 43 BIHHAT AT g RSt . S 1(C) AT ULEN « B 1(C) B a4 ks
G SRIGN T AIEARN, B E 1 &7 REREZIMRTE KR,

[0020] & 1(C) 51 1(B) —FFEAAHXS T B IR /- gw b5 6 ik b 8 B9 1L B ot ik pd o
LERG ST NBIRETDSS 20 FPEF, B 26 B EAAE FBG 20a BEAT A bk S5 o B 24 B B8e 7 FBG 20a
HATAT RS RO B RO e R s AR it 2’ o [FAEBOE S ERAL FBG 20b, 52437 FBG
20c FIELAT FBG 20d JEAT AT Hrks SO I S A0 6 43 R A hudk R O6E b’ v Fid
[0021]  F4) s e ik b B K as by ¢ T d INHAT FBG 20a HEAT A hukk S 5T, HEZIAE
K 1(C) koA a’ BTSN o AFRAL FBG 20a JEAT T Anhuss S5 (DG hk i a 72
TEIS [l F om0 1 BA B B AR DA . AT FBG 20a AT T AHras S 5t 6 ik
b RAEI TR R IR R 2 (A E B A R E k. [RIFE, Sehka ¢ FOG ik d 23 52
FEIS TR0 678 O 3 T 4 (A7 B BLAT WEAE 6 ik ko

[0022]  H4) AR L 6 ik i B K E as by ¢ AT d A ERAT FBG 20b 34T A5 Prag S5, FEHE
FIZEE 1(C) R A b BHR BB 4h o AT FBG20b S AT HiAs s 6 b/ EiAh
MRS a e Fd BT HRE HAHA RS no BRI, HEFUAER IR A a’ 1 HR IR TR
ah_E ek B SRR R b B AR A )l T ik B AR AL A RS .
[0023]  [RIL, fER R A a’ B[R Gh B4 IR 1 22 4 (R0 HES K 6 ik AR e B i 2 s
2R\ R SR HES ), AHEL 2 R, EROR A b (I (R A R 2 &2 5 U HES
Hic e 4 HE RS 2 B 2 L SE 2R B ZRIUTHES . FHERIR A &’ OB R ISR R b
ik B A B T 2l b (8 A2 AL A 5 ) Rl R s ik vt B PR S Bk b R R S ik a 2B ik ol b 2 TiF
e A\ SIS EE 20 H

[0024]  [AIFE, # R4 RS e bk e B (RGBT as by ¢ FITd A4 FBG 20¢ FI#A7 FBG 20d
AT AR R, ekt HEFIAE R 1(C) harileon ¢! Fid [ E s s b W EAr
FBG 20c AL FBG 20d RESHIAT RIS GG ¢/ il d' SAfutk REO6 o’ dHT R, H
FATAE S . BRI, 7RI 1(C) AR IR R R ¢! [REkaF R A= d' (R kst eh 51 28
IR o SARAS St al ¢/ Fild AHIRIBRIIE ke R (R A L PAT RS AR TS %
AR S5 SAH RIS Ak (A ELAH AL O R AR R o

[0025] &l 1(D) 7~ HY EHAEAD &% 20 fRA5 i N SRR 1) EAH DG o Fl il B[R] 2l , 5 1]
1(C) Pt Bl —3. T BAHKRBEIY ik B gnhd s 1) 45 5067 FBG AT Fu s b ha’ b’ o
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¢ Mid" g, ML 1(C) B ihtg &t a’ b e’ Aid" &M, &
K 1(C) Wl Eomh 4 MR Z), SARs b a’ b’ ¢’ Fld" AHIRBER K
28 AR [R)AH A2 AR N, BRI AG) Rl K UEAE . I L, 7E ] 1(C) RSl B3Rk 3 Fl 6 KR
(RTINS 21, R 3 7R 1R 2 AN kb A H SE S 3R 7R IR 1 AN asorE in, BRI T AR A7 5 2R A
4 [N 2 B R WEAE AR 22 w0 1K) 1 AN ek e . I H, 72T 1(C) I )l B3R 1A
7 BRI, FH SEIRR AN T E KR A LA, BRI AR 55 3 7R g 4 IR 1 1 e R U (A H 25 (1)
LA A .

[0026] o1k b B ABAE, ek EH RS SE 10 4R i 8 4 i 6 Bkh 5 5 240 0 6 ik e
AR 2% 20 s iy 26 i AH S o fEIX LA OB, A 4 Leds (K 4) KI6s
(0,0, 1,0) , #8177, RUELE SR A2 Bk AR O 5 ol 3 Bt R A BT

[0027]  ZHRAIE 2(A) 2 (C) XJHRA (6 i B[] 4 52 A7 428 1l 2R G L B SSFBG [ A s
SERIAT UL . Bl 2 (A) A& SSFBG M7 B V1T ¥l o 1% SSFBG SR HAEHA s 34 MIfL)Z 32
[RIGET 36 s 34 [ 24 SSBFG30 [I45Hy . 15 ANEA7 FBG UEE GET 36 KLk SR 34
(1) S38 7 1] B R B T 40 % SSFBG 306

[0028]  PEiEfERE 2(A) PR KIIRAT [ SSEBG Py I YEAE AL A E R 100 15 LLHR A 5 1, 2
(0,0,0,1,1,1,1,0,1,0,1,1,0,0,1) » 2RJ5, FRERACEAE LS 34 L) 15 D547 FBG 5 i
TSI R 5 22t R o B, 22 2 (A) Fr7cif) SSFBG 30 (947 5t 22 A st 11 77 1] | HEZ [ B4 FBG
e Rn R0 LR 15 EURR KR £ 16 5047 FBG (195644 (0,0,0,1,1,1,1,0,1,0,1,1,0,0,
1) 125 3 22 A a4 7 1) RS (AL B — S5 — X

[0020] 15 AHA7 FBG (ISR 2 il I A FOATHA% SORAS A a2 A = 2ng « A IR
Fo IXHL, n g 2 AR 34 WRIT PRI GHIA T 380 78U U B, 280 5 3 il
IR AT 2. B, JEIRIIIE 2 (B) Bz it] SSFBG30 FRIHT 5t 2814 il 45 # 2wk % SSFBG 30 [
P75 R AR i 2544

[0030]  7ERE] 2(A) Hr, ABHZI ERAL FBG S S B AT hbd S5 S 6 AR A7 2% SR A7 AE Y & I ARAE
et 0 WG OURE o BIEOL. 7EE 2(A) P B AZE WA HEZ R SR A7 FBG AR 73 1 &2
15 {45 1 8K B4 FBG L BAAT FBG 2. ... BA4A7 FBG 15, Mk T H5E 15 LLAFIIAEEE (0,
0,0,1,1,1,1,0,1,0,1,1,0,0, 1) , WEBEZ I 547 FBG S ST B AT H A% S S B IRARAL X R i3k
L IBHEREE o

[0031]  AERARA 222 m (UAREE BURE B i () 8T FBG 2 AR EZ L & 1 B4 FBG, HH 6 7E
XL AT FBG 2 (AT, BT LIZ AR B B AT FBG 22 (R LA ECE TR RE (58 1 Fro oA
) BB ARNAE R n /2. B, HEAAT FBG ( FT— 87 FBG) HEAT AT h ks S SR 11T A )
5 R fikrp CRT—85 1 fikh ) FH5 0208 1 ok b 2002 i B 0B ikh (s —B5 5 kb ) A2 i
Fic B fE 1% 547 FBG (BT —FAAL FBG) 2 J5 I BT FBG (J5 — SAAL FBG) HEAT A huAs S5 5 i 2E ik
(RIS ko BRI, S5 — 05y ke GE SR AR T — 5247 FBG 5 J5— H47 FBG 2 [8] (m /2) 1£ 85—
WISy ((n/2) X2 = n) it

[o032] [F& 1]

[0033]
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BlojJojJoj1 |11 ]1]Jo]J1]oOo]1]1]0]O]1
!

B

[0034]  OCT MNABEI A7 FBG S5 HIAT P As ST G AR AL O JR, Y 38 (R AR AL 22 42 0
O, W SRR MR N T O BB AT — MR I, WAy AR 2 n MR (2N+1) (=
2nN+ 1) [T o AR UL T, A4 () B FBG 22 8] F 17 B 2 S e B A 8, I el oo MO
N+ (m/2) 25 B, AAREEIK FRAT FBG S8t oKk B B FBG (AT 7% 5 B 6 IR AR 22 e
TICAEIX LEAR 42 ¥ 57 FBG 2 [T AR 5, it DA IR SE 4045 1) 540 FBG IRITRIRR 1) 2 £ o 2R
I, 76 LR BB, AHALAE A IS oM o N+ (o /2) S5 — R0, A I 4 3330 4 o A
n /2% BIM=N=0,

[0035]  7EF 2(A) b, FEAREEI BT FBG - [A) AT By S SFHC AR A ZE = (50T, #
BT FBG R R B A iR SRR KR o JF L, 7EARRE I BT FBG 22 1) AT LA S 5T
(AL AR IS B0 T 5 2090 3 1 57 FBG IR TRIBS SR S sk e i R 5 sk o . 53— 71,
EE 2 (B) 1, FEARELV BT FBG 2 (R I AT huAs S G AR AR ZE = BIME S0, XSHZ & 11
AL FBG [ IRIBE B L1 R = MR RR

[0036] BREE I HAT FBG 2 [R] (AT A S ST 6 IR AR AH 25 (1175 00 T W 35 181 52467 FBG 11
P15 R il E5 40 A S SIS R o T T, AR AR BRAL FBG 2 [R] R AT FA S G Y
AENAHZE o BTG OL T, PR A FBG FRI T S 23 ) o) 45 44 70 P9 2 1) SR.A7 FBG R34 FE i A
n B (n AHALRTBEER ) o

[0037]  LLR, 3 Bcgh 47 FBG 1) 1 22 15 W 4s 5 A N RR A 5247 FBG 45 o JF H., 547 FBG
LVERAZ FBG 24 ... BLA7 FBG 156 WS A SRR A SE 1 $A7 FBGL S 2 AL FBG. ... 5 15 1
£ FBG,

[0038] % 1 ) EBORH 15 EEERAASE (0,0,0,1,1,1,1,0,1,0,1,1,0,0,1), 547 FBG 1.
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