%298 5124 oo o2 g
2009 4 12 A ACTA OPTICA SINICA

Vol. 29, No. 12
December, 2009

LS 0253-2239(2009)12-3277-05

T M P25 S 25 12 4 5V R
$hE B OB ANES BEE ALE R B

(1 B ER TR, I Fat 210044 Bl B TR KPR T 58 TE¥k. 1L B 210044)
STV K T TR B, )TV B AR 541004

WE BRI RASE (FBG) gn iR 5 2% 2 —4EIR & 9 i BkBOGS 43 2 5 (OCDMA) R 45 (1 S B4 . 38 & i b
Bk O 2 A5 A S M [ B S S G e A s A o G R K ) B BRI L B T R R RS AR 0BT TR RE T . T T 4k
T kA OCDMA R 4t i J5 B % 4t ff 55 15 5 M5 B0, I %5 FBG [4: 51 — 20k 4 7t 5 2 140 1ok s 097 B3 k: 6 4705 AR 9
S5 10 T o A A P B R UG E 43 BT A B AR R R T AR S 1 1 M DG DA R 4 A 4 i A 25 M BB 1 B AR L 43T
T &R BN T RC S B0 T A 4 iR A 25 MR . BB M FIOT 45 R W 2 09 7Ot B B A sy Ht T4 Re 0y
(EE DS TR S /N =N o RY R s R v

KR OLLFEAE PR R VT E 5 = 307 Uk 6 27 Sl 5 7T R 3 g A B 4 5 1 AH DG 0

RESES TN929. 11 XEiFRIZAE A doi: 10.3788/A0S20092912.3277

The Spectral Analysis of the Fiber Grating Arrays Encoder/Decoder
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Abstract Optical en/decoder, based on fiber Bragg grating (FBG) arrays plays as a key role in a 2-demension
hybrid time-spreading and wavelength hopping optical code division multiple-access (OCDMA) system. Suppressing
the interference between the wavelengths of the encoder is investigated. and the performance of the encoder with the
Gaussian apodized FBG is improved. The theory and the model of the encoder/decoder in 2-demension hybrid time-
spreading and wavelength hopping OCDMA system are given, and the performance of the FBG encoder/decoder in
time domain is analyzed. The mathematic models of the wavelength mismatch in FBG are presented. The auto-
correlation peak of the decoding signal is used to quantitatively evaluate the encoder/decoder performance, analyse
some kinds of encoder/decoder wavelength mismatch. According to the analysis and simulation, it can be pointed out
that large number of son-arrays will improves the system’s capacity for anti-interference. but the biterror rate (BER)
performance and data speed will degrade.
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Fig. 1 Schematic of the tunable FBG

encoder and decoder
LR A R A% E I B JE R — AT 3 LA Sk
AR R B 5 B JFOR G A 4 0 T S R R E A
T—AFIYE R . e T R ot

e (2) = dnu () {1 —l—vcos[aiz +d(2) ]},

D
2 Om RGBT I 278 A I BLI 34k 5 Oneo O
BT B AR A R IR BE s A SO E B 0 (o) Hiliid O
A W WA A o 30 Ao R S A B ) A L T AR 2
FBG 1 5 511 75 #2

_ sinh? (V/k* —6° L) (2)
cosh®? (k2 —G* L) — 6% /k*
s 11\ 2z 1do
:Et':F'U* Zﬁnerf<A /11))+ h Ong 2 dz’
k:%z}geﬂ

AR S B8 R R X 3 S SR AR 1) T S A B
— 1 U U0 B o 5 R LA o B S R O . s T U
Bk PR R

41r12z"2)7 (3)

Snu(2) = dn.rexp(—

I‘FWHM
K Lownn NGB R 2T B 2,3 700085
ST R 50 A e 30T D0 Sk e U ) 2 e B A ) R

Bl 2 5] FBGCa) K 4 fif 15 2 (b) f) 5 5 3%
Fig. 2 Reflected spectrum of the uniform FBG (a) and the en/decoder (b)
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3 VRS e S5 g £ A P R

1E YR G BBk OCDMA R4, — ik
FHOCTEF- 30, Dy 281 57 1 SE Al G IR, QTR B A e A
(ASE) . &6 W4 (LED) 453X & 0y T i 15 3% 4~ 4
T S 0 B G TR 0 D R BE A AR A5 L SRR A G T
i la s SRR L K B FBG ST, 77 A — ot ik
M B R GRS A5 5 e A K Ot D R AR
i) AR PN

BB BEHEAT G 5 A5 5 2 0o, I8 LOBEF
A BLAE G B R B v Q) (1 <n << w) , &
FEMI R S I HAE 5 DG i 4 55 HE A e I A 4
ar I [A] 22 255 ©, o BGESS S B 45 A i S A 5 FAR
BRI 53 ) k-

v = >, y(A)8—1,)
n=1

Hy () — J)Eexm—jwr)dz, 1)
SRR AT AR 5 Yn D 4% TP A 8] 1) G £F A

FLA% CAE - I BT [R] — B 1 09 15 5 28 25 1 4% A0 ik )
e Jo B I E] AR 22 Ay T U gk 1 4 4 A 114 £ 5
1 i ok AT 23 0 R A

i =2, 7408 —T+7,)
n=1

Hy (w) =Ji1)exp(—jw t)dt = Hy exp(—jwT) ,(5)

A UL A B 2 %) 1 i o 555 R 7 s B 45 £ T R A
(14 A2 L0 F 4R 1 56 2R M A 25 BB 105 XoF A IO 2 B 24 114
B fE ST fE T EN. LR E e, X
Ao, BT FESHON o BARK) R WS E .

DL DI BE G A ], FBG Sz S 5% R HIGE A6 25 307
G3AT R FE A 0. 2 nm, AHAR S [ B4 1 nm,
AW GRS e 4 S E AL, TR R L,
KA 4 = 1549 nm.d, = 1550 nm,A; =
1551 nm 1l A, =1552 nm, {REGCIE S ZMEE N 1,8
WA 20 (7 I bk o - Sy 8 0 B 15 5 L A 3 i
T ol 3k () 2 (5) FUHE T B = A5 1 G il s R L

B4 i{ES () M E S (b B
Fig. 4 Encoded signal (a) and decoded (b) signal in time domain (b)
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Fig. 5 Normalized autocorrelation peak intensity

versus n
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