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Improvement of the Spectral Characteristics of 980 nm Semiconductor Laser
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Abstract: In order to improve the output spectral characteristics of 980 nm semiconductor laser, the
expression of transmittivity of dual fiber Bragg grating was deduced by the transfer matrix theory. The
influence of fiber Bragg grating length and cavity length on output spectrum was conducted by simulation,
the result shows that the fiber Bragg grating length’s influence on output spectrum is greater than fiber
Bragg grating cavity length’s, and the width of output spectrum can be reduced by lengthening the fiber
Bragg grating length. The dual fiber Bragg grating was fabricated on the tail fiber of 980 nm
semiconductor laser to reduce the output spectral width of laser and to improve the stability of the laser
output spectrum. The experimental results show that the center wavelength of 980 nm semiconductor
laser changes only 0. 06 nm when the environment temperature changes within the range of 0°C to 75°C.
Key words: Optical communication; Laser; Fiber Bragg grating; Resonant cavity; Spectrum; Stability;

Full width at half maximum

BT : BG4 G157 3 4 00 H (No. JWCXSL1402) | E 5 5 8 AR B 58 & 31 (No. 2006 AA03Z348) (L & # A5 L R BF 58 T A 30
H (No. 207033) , ¥ iRl 4% AR Z 5 FHE 5036 R H (No. 06DZ11415) Fl b ¥ 1 20 & % 5 2 B 80815 & 2095 B (No.
10Z294) % Bh

F—1EE BB Q989—) L L AFFT A, B FE O 17 O Y6 {5 2. Email: sjch2202@163. com

S GEWRAMEE) 251964 —) 5, 28 i 4, EZAF5 D5 1) RO R B R LT RS Email: liyi@ usst. edu. cn

Wi HH.2014-05-26; R FAHHEA.2014-09-04

http : / www . photon . ac. cn

0114003-1



ot T

EE ¢

OCIS Codes: 140. 01405 140.3500; 140.3510; 140. 3570

0 3|5

Wi % 6 W (F 0 & B, % % 8 A (Dense
Wavelength Division Multiplexing, DWDM) 5 1£ %
TER B P R R — A2 KB B L
Wl e, BA WA AN & TR, 980 nm &
LN ek s e = R S A NN TR =) O R N A o
S B i 18 476 £ it K 4% (Erbium Doped Fiber
Amplifier, EDFA) % {fi F] i) fiig #0065 . DWDM %
S5 18 0 72 W 5 0 % 2 O 2% B 2R 0 R T S
AEE K th M kB . DWDM &R 48 h Y EDFA 84 25 il 26
BAED IS B RO K E B T EDFA
PN LR 3 N NI ¥ (1 1 B g S S E
980 nm>f- RO AR FH R DR 09 P2l Hrpon Pk K
WA 5y BE 25 9 . b4 RE L 26 55 0 B IR B B R R AR I
Bt — B BT L 2 TR OE B8 oL B K R R R T
KRS RO IR A KW TAEZ )5 feF
FEF RSSO KIER T EDFA & KWK K
X, BEAR T s 20K, G, 48 980 nm 2P R BOE A
Ty Hh R L R B R O A s AR e ik B AR R R E

Xof 2 AR O i O AR M Y IS A T
— AR R 2 S RO A O R E v
B OEA SRR ED e ok ek A
RARETY LA ORI E DL R R G i A A B
e B 2 i ( Automatic Temperature Control, ATC) %
Guvk. RO NS AT A 2 AR B S IER L S
2 RO A R XA B R b R R i O
MAETEME BN R 2 L AR AR BT R
AT DU S K O AR A TR I R S B O A8 R 9
45 7 AR RO A8 BT /N B AR %) R A B AT
iz Fl R T fiE T B ) b 3 I AR XA R B OGE
T B D S AT 1S IR W B S, DT R 46 B0 5
HOGHE L 5. R4 JDSU &\ 5l BF 5 T & TG &7
B BT A% (B2 51 X0 R BOG AR 8 R i 8 Rk
FrAEE H F A BOE AR 0 . B 20 AR B 2 S R
SR F H RR I DT R KR R 0O £F S A ik K 8
JE i A BE AR UE WO A5 A B4 B AR PR ADGIE RR k.

ASCHE 980 nm A FIRBOLE B L E AWML
21 64 UG T Y6 (Fiber Bragg Grating. FBG) it
PRAHMEE . — 5 X FBG 4 B i 51 A B I T 38 3 B 5
KOEET OGN OGIEL S 5 — . i T 10l
G EF S o P K R AR AR AR /N TR R
K 0.005~0. 009 nm/ C, 3 /N F O 45 19 18 5 R 4L
0.3 nm/ C, T LL5| ASGEF el aE 1R 4 b A2 2 B 28 6
T L 28 A s 980 nm 2 AR BOL A8 19 H B O
FRPE.

1 EBigoH

TEJGET 15 AU AT 8 i 58 A0 o 7 12 % A
P IR 5 92 B DL £ e ) % s T AN A 1. b
CO N bCO) 3 331 Ay Ji 1) A% 48 452 XM 4R i A1 AT 1) 4% 6 A5
HAOCIRIE DL E R L.

a(0) a(L)

4—

5(0) (L)

[—— 1 —>

Bl kagtithren

Fig. 1 Schematic diagram of FBG transmission
izl Turan Erdogan At )4 F BR 46 488 000 23
SEET AL i L i B 1B R G AT Ml s B E A5
B B X
b(0) b(L)
L(oJ:TL@)J
b T oy e AL R AR B, L S TR A
T,, =cosh (sL) —i(AB/s)sinh (sL)
JTlZ—i(/e/s)sinh (sL) 2
T,, =i(k/s)sinh (sL)
1T2'_) =cosh (sL)+i(AB/s)sinh (sL)
b L g I BE s A SR M A A% 45 An SRy 3
RIEE sk WA RBCH b =nan/2; B LR W 5
R AT R RAR R O AB=B— B = 2rny
(/A=1/2p) 55= VE — (A7 . (DR
T,=T,
{leTz}
|T|=T,T,—T,T, =1
TR S 7O A 2 5 AR TR e fE R
PRI AT Ly T 56 B 2R 43 B e 7 Sl i v e
A LR LA — i B B I 2 R £ O R R
s A 2. H L0000 o (L) Jb(L, +h4 L) 451 g £
i FBG, i . & i3 FBG, J5 Fl & id FBG, J7 (¥ 5 [4] % 4%

@Y

(3

FBG, +—» h «— FBG,
a(0) a(L,+h) a(L,+h+L,)
«— «— ——
b(0) b(L,) b(L,+h+L,)
— >
0 L Li+h Li+htL,
B2 SbHbMERELEN

Fig. 2 Schematic diagram of FBG cavity
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