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Packaging Technology of Distributed Feedback Fiber Laser

SONG Zhi-giang, WANG Wei-tao, QI Hai-feng, GUO Jian, NI Jia-sheng, WANG Chang
(Key Lab of Optical fibre sensing technology . Laser Institute of Shandong Academy of Science, Jinan 250014, China)

Abstract: The acoustic sensitivity mechanism of distributed feedback fiber laser was analyzed. The key

technology of acoustic isolation and vibration isolation is to blocking-up the tranfer and impact to the

structure of string. According to the analysis results, a packaging structure of the main body for the arc

neutral axis slot was designed. The active phase shifted fiber Bragg grating of distributed feedback fiber

laser is fixed in the slot of the package structure under a certain pre-tension. The fiber Bragg grating is

attached to each point on the curved plane. The experimental results show that the effect of sound

bending and other effects are effectively eliminated by the proposed structure. Laser line-width will not be

broadened under acoustic and vibration shock. Moreover, the wavelength temperature tuning coefficient

is increased from 10 pm/C to 30 pm/C, the output performance of distributed feedback fiber laser is

stable.

Key words: Fibre laser; Distributed feedback fibre laser; Phase shifted fiber Bragg grating; Acoustic and

vibration isolation; Frequency modulation

OCIS Codes: 140. 34903 060.2310; 060.3510; 060. 3715

0 35|35

O3 AR ARG 41 1%t #5 ( Distributed Feedback Fiber
Laser, DFB-FL) & —F % 2 SOLLF WO A% B LA —
H A IERE RS 00 21 6 MR S 1S 25 A B RO R R, BAT 4R
FEAE MR IR L 2 A TR B A5 00 L TR) IR R X A R 7
PR Bl U R A A G R PR O S AR O AR G U A LK
WT 28 S5 A7 U5 6 EF A5 RS R W5 AT 4E Ok L Bl % 4>
FOCL AL BB AR 19 e AE S 22 86 IR 0 78 46 58 0Ok

P ok bk O, DEB-FL A hy — #h 8 2 109 %5 2 5%
HOLERBIE TR ENT Z R EE. HEMl R KRR
U A S R RO AR E M 1 T PR R TR O 2k
HA VAN Y7 SR 17 A 500 B 7 B i B 24 A e g
SR OGBS B9 R R 2009 4L &R E T DFB-
FL 3 &85 . W75 T DEB-FL 78 #il S AR A F X R 3
AR 1 U R M. 2011 4, SONG Xiao-yan' ™ 4L i T
DFB-FL ()25 i 5 M 09 52 56 0F 5%, 38 o 30 ih 2 5
M) 6 i AR R MR B R 2012 4R R T 4

BB - EHR A KRB S (No. 61307101 Fl Ll 7R 44 5 S AF & 31513 H (No. 2015GGX101001) ¥% Bl
E—1EE R (1982—) 55, B PRI 5T 01, M+, E ARG 5 1] A G AR SR M RSB 41 Ok 2% . Email: 52821214@163. com
BIAEE . £ 5976, 5 W5 & L+, EEB ST N B LR R, Email: wang960100@163. com

Wis HEF2016-02-02; 5k FA HE:2016-05-24

http : // www . photon . ac. cn

0814005-1



T

¥R

GIAT T A3 R G £ WO d 1 2 v R M % R v AL,
18t AN R B P B 2 i DFB-FL 48 58 /9 5 2 [H K.
2011 4F B 5 AR HGE T — Bl LA 0K 45 R
W) 25 1A i D E (% DEB-FL , i i 45 2% 35 3] 2kHz, {H#%06
R TERTE IT H AR UL Q] PR UEZL SE AR A€ . 2013 4R,
PRUOSEAR I T —ff DEB-FL (9 64 J83% 07 v, 5 25 4
IR B AT 3k 392MHz/100mA, 3l 2% 94 3% 3 £ K T
2kHz. H .S [l 58 DFB-FL B 5% S v A i 4 v
O A K5 (B X DFB-FL 1 Sk 806 % T8 (4 8 75 B8
PR T m AT S R IER . FF3E NKT AR SCH T %
AEfe € T & 1Y 78 4K 98 DFB-FL 7 i . (H4E Jy DFB-FL
SR AZ DR T2 B R B R B 2 T 22 i H R A
A R aE

A SCHE 53 Bt DEB-FL 75 i SOR% B 2 Y BE il [, 25
BRI T —F R R IR R, B R R RO
LRSEESN AP B T AR 2 R B [A) B B AT O 4 2 0
JE AN BB P & (Piezoelectric ceramic, PZT) W AR 4 1%
rae . se 4 DFB-FL 28 2 52 A1k Y 25 48 58 OGO I

1 DFB-FL Eif g BB

DFB-FL (8.0 8 A E Y o A8 L 6, [\ o
AL £ A BT OB R B RS E . B R AR
AR AV 75 B AR B AR B SR R A AE 1%
FECER b5 B % PR 13 2SR It 45 255 R X B K N 4% 5
M) ' 27 ' M A4 JE) 30344 4 g 0 AH RS RS A 2SO DFB-
FL B 3800 1 4R 58 32 28 thy 6 A il A% I8 4 70 b A
ol B RE B B e 0P e, 6 MR I A5 ) AR 1k
AT B 23 T 3000 I K B A R 4 5E 1Y e .
DFB-FL 5t 75 i F 4 2 1) S0 fiff 2L B ok 8 R 1 4% Ik
a A AE AR 28 2 B ' 15 D0 0 200 B3 3 R0 R . S 5 R
R H A UL AT OB s BB K7 S R X R
AR AR i YOG 4R B AR b 2 BRI B R T i O
[ i eepot T 1 SR N A R AR oY =g
SUEEAE D) W) (5K 7 A8 75 AR Bl 5 |k Y % ik 0 A g
U A5 A5 W R 55 . AT KO D R N R TR B 2 ] AR
1b. Bt , %} DFB-FL 45 W5 AR 6 £ Y6 i 19 B 7= B 4R f
%%, T T G0 fa] 5 I BR 7R Uk AR Sl AL A B AR
& A5 .

2 SRR

M DFB-FL 7 5 S50 LB 23 A 3t 17— Fb &2
PR R SIS v P Tl 2 Rl 1% 6 202 45 4 L L 45y s R A 1T 1.
B ARL T A A 9 K O7 R BR A DFB-FL K JEE —
JBe R 20~50 mm . B3 R I M 0 A 5 mm AR
R A D D AR R T A R AR R D
ML TH R r ] T R 2 25 0 e i e AR R A 2 il
PRI ehE il B A A 254 A i AR IR RE AN AR i1

Ak P DR T AN A TR 9L T AR 1 me A9 P Y [ A
TE A RLJE 0 ) TR R 9 RO I 4 RE % il ¥ — PZT,
PZT (4 45 75 i) 5 9 M A7 1] % DFB-FL )47 7 A
F LT et In — € B TURL A3 4R R £ o3 il T 36 4RI
V81 R A I M 0 4 S o O P 5 R I Rl e e

Glue

DFB-FL

PZT Glue

(a) Thesectional view

(b) The stereograms

Bl HEGEMTEHE
Fig. 1 The block diagram of the package structure
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Fig. 2 The output power of the DFB-FL
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Fig. 3 The Line-width changing before and after packaging
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Fig. 4 The curve of laser wavelength and temperature
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Fig. 5 The wavelength stability of DFB-FL. under

temperature control
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Fig. 6 The curve of laser wavelength and voltage
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