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Study on frequency tuning technology of fiber Bragg grating

external cavity semiconductor laser
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Abstract: Based on the analysis of the basic characteristics of fiber Bragg grating external cavity semiconductor laser

(FBG - ECL) , the frequency tuning methods for this type of lasers are investigated, including temperature tuning

method and stress tuning method. The center wavelength of fiber Bragg grating is changed by the axial stress tuning

method to realize the frequency tuning. The piezoelectric ceramic ( PZT) was used to exert an axial stress on the grat-

ing, and the amount of change in the center wavelength of the fiber Bragg grating was controlled by adjusting PZT drive

voltage. The experimental results show that,for the FBG — ECL with wavelength 1550 nm,when the PZT drive voltage

adds up to 126 V,tuning range can reach 100 GHz and tuning speed can reach 2 ms per cycle.
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Fig 1 Fiber grating drawing schematic
JCEFCH Rl i RL A AN & 1 () B, AT
il Ax, Hy:
AL

ANy =0.785 -4, = 0.78 - 57 - ), (7)

Horp, AL Syl i s L oA B OMHC R . A
A7) FTLASBT ), PR [ AA 545 & AL JE
FC T S OEMHS B L RS H o

SR R anE 1 (b) Bros , RIS
il Ax,

d2

Ad, =0.785 -2, =0.78 - 75 )y (8)
Hrr, d MR AL E L D b i LK R
M (8) BT LA AT it , RIS A 1E L T4 ) hir i
LRI & TR KB D

X (7) F1(8) 4B v] LLEES HY 0 T
LT E o & A TR B R 2 AR R, B
BURPLMRES L 252 G 2T S A% A A% K 1)
U T 1 A8 Ak 5 AH B, 40 SR SR FH i 1) R 46 580 A% 1) R
2 , OV RT DA A RS A 1 B0 1 RS B

AR SO E B, MR 3 R 0 1 v 1 )
PEIETE I Z REC B 5 nm P K AW RS, H AT 25 44 )
B RS TE S TR B AR . T AR A
PG AE , 2 e K R 1550 nm B 64T
SEtEEAT 1 nm Ji B A9 AR ) 02 7 PR AR, s 0 A
AFAL E /1> 300 MPa, 31X 24 K A HE g 35 11 S BR ke ok

A EXMEEE R . R, AR ) N ) R 2 T TR
B AEHTARS

25 LR B AR T I SE B O, 16 B 1) 1
FIVEVER Ry G, a0 g A e P A R 4, SEIR  H JB
KRN A I J7 1l B o SRy 1 Sl ) 10, 7 9
W, IEROLE I 5 PZT ARG 4, IR L 5K 5
PZT Kl SR G 47 , il ik PZT 13K 2 v e fi
KT (RIS TR
3 PZT BRI
3.1 PZT th4s it

PZT J&—Fh BA7 39 R BN G i B 1 , &
B L AVERE 2 REETE L A IPE T T A B 48 . AL
454G PLT W3X — etk o H 5 EOGE 5 om0 6 41
SEMPRE 4SS, B PZT [ 7 (0 5K 3l H g X it o S H
FE A F 7 AR R FR EE AT AR | 18 17 S B0 SEEF St
PP, AR PZT () B, 255 Jin i 2030 H He A H:
SHPERR EE NI, GRSt BB A8 1 5 A 3 E i A
ERHL RS PE R, B

AL:th;xL (9)

S, AL XL MG i SR F EE Sy V3
PR A 1 R IEHLE A V WTE PZT T
HEANIRIHL IR 5 L PZT (K FE s d Sy PZT (RERE, 4
ML EE S V B 2P b 15

_AL _ixV

&= =" (10)
WISCEEH AT REAS IS Ay B2 A A% 1
Adg = (1 —p)e &+ Ay (11)

X (10) HR (1) 8oz, vR I AE PZT /ERTT,
JCEF M S P A EEAL R
Ag(l —=p)-t- Vv

AA, = 7 (12)

£ PZT 1S BRI, F o, Al AR o i 114 14 4
RN B PLT 808 2 R R B 45 PLT .
T R 4R R /D, 2 BN a2 1]
TS ARG ZOR BRI, FRATRT S E R K
s TR PZT AEHUR L 3 1, 7 ri i b 5K

2B B AR g
Al:nxthxVQ (13)

o, AL R)ZSEER I PZT 7= R W) SRR s n
PZT 1250, BUBEA 8G d gl PZT )RR,
FAR RGP BRI, (HZE ORI R U, 5
KR PZT Biaf



1228 WOt 5 4 sk

746 %

3.2 PZT thdE & MR IE

H T PZT [ B A7 e R 78 5 RSP
AR S B Z MR MAELE R R, &
PR LM R T I — BRI, W TG i e B 2ok,
BEE 200 A T GE o

AR B /N3 vE X PZT 4 il B & VAl
MR AELMEALRS S(V) EATHLG, AT Sl 7 A% 4%
JEH IR S5 A BRI A , B

nl=q'% (14)

S, n A A R4 2 L MO B R I
B g B IERRGA BRI K L i
TR

(S v+ (VB + (TR = [ X1 -s)]

(ZV?)M(;V?)BMZVL»)C = [;v,-sw,)]
(;V?)A+(;V,.)B+(;i)0 = [;s<vi>]

(15)
X, A B.C 2y PZT WK IR 5 6L OGN A2 B 1Y
MG R R AT O R A
AV + BV +C = S(V) (16)
A5 :
-B+ /B -41Cc -S(V)1-4
J i V) (1)
f=(16) Al B 7E PZT SRS M EAEFH R, Ot
LECHY A ) BE AR AL B i S(V) |, DL R R 45 1]
FRAREHLE Vo b T REfd PZT fEmf | AR 4
PEAC RSB 1 S0, 75 22X S(V) #4722k E D
i, PR AR AR V .
4 SEIGIGF
XF T HOCHAR IS EOR | B N SMH I
FEGET QAT VRIS Y BT, 100 % 9 i 3 05 3
PR o A TR I AE B, X IR ) RN &, (B
B SRS, AR E LIS I 2 ms, 7
56 IR OGS B 1 Al b X R g
BOR 25t BAARSEES Jr 58 R 2 R

JE B

V =

p et}

P2 s H P R 7 SRS IR R

Fig. 2 PZT tuner program experimental schematic
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Fig. 3 PZT tuning experiments equipment
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Tab.1 Laser tuning experimental data

o vzt y'téw’“;'tﬂﬂ ‘j"ﬁiﬁﬁ'ﬁﬂﬂ*‘l}
IR /v b dE/nm | KA R/ nm
1 0 1550 0
2 20 1550. 166 0. 166
3 40 1550. 253 0.253
4 60 1550. 402 0. 402
5 80 1550. 511 0.511
6 100 1550. 601 0. 601
7 120 1550. 699 0. 699
8 140 1550. 795 0.795
9 160 1551. 023 1.023
10 180 1551. 145 1. 145
11 200 1551.26 1.26
5 0% ®
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