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Linearized Swept Laser Source Generation
Based on Pre-Distortion and Optical Phase-Locked Loop
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Abstract Linearly frequency—-swept laser source is widely used in high spatial resolution, precision and dynamic
range light measuring and optic fiber sensor. However, the frequency sweep nonlinearity and the phase noise of
the laser source limit the system spatial resolution, precision and dynamic range. The mechanism of the nonlinearity
and phase noise in frequency—swept distributed feedback (DFB) semiconductor laser is analyzed, and propose the
combination of pre—distortion and optical phase—locked loop to overcome the nonlinearity of the frequency sweep
and suppress the phase noise of the laser source. Chirp of 50 GHz is achieved where the root mean square frequency
error is less than 263 kHz. And the performance of the frequency-swept laser source linearity and coherence
enhancement is demonstrated.

Key words lasers; linear frequency-swept laser source; frequency sweep nonlinearity; pre—distortion; optical
phase-locked loop

OCIS codes 060.2370; 060.2630; 060.2380

1 5 F

T LR 0O U T AR 0 G D B DO A AR AR ROR BE L RSl A LA A A =0 e g ) SR A
A 2 BRI O S EE . AR R R b 3 A I A DU 4 S e S (ECEIUR Ye AR S S A iR
JEAR 5 A T HAMAE = A 03 | S0 P A Y B R R A5 S i RS I B B A T R M B R A
A7 M P4 A0 D5 A S B R SRR e R U i 19 e e AR

WO 2 BTy 2, S AT A S WS < 1) S 4 RO SR R I R A T SR A S B
2) 38 axb AN I A (A OSUE AT O s R R A A O R ) SE B . AT Y 32 e R U AR 2 v ok

Y fm B #3: 2015-08-21; W B 1& 2045 H #3: 2015-10-09

EEWE: BH%EHRP¥IE4(61225004) . [ % 973 141 (2012 CB315602)

EER N WF1991—), L A58 A4, 25 86 2R 38 15 RN it 7 18 A9 98 . E-mail: chris7@sjtu.edu.cn

SImEN: T 1967 —), B Bk A TN, EEAFOME S JaB A KO i Ay 5 5T .
E-mail: yidong@sjtu.edu.cn(ill {5 15 % )

0202002-1



S I S

FABLIGE S, 5 35 Y 32 [ 2 A1 L /D o

TR 1 R I A0 A A0 R T A < SR R LB (PZT) B A 2 AR BOG 2 (ECDL) BOG £F BOG 28 1 18
IR A S SO F 3T 5 3 e 47 o A PR I (AR IR ) 8 3 A SRS (DF B2 AR SHOL A% 1 i 3 5 R S )
WOGHBE M RN &, 56 T A L JAE 1 (Y DFB 2 S R BO's #4306 URUEAT 2 1 1 B A0 A% AR R A 14
BUNBIPCBEAE | TR 32 A0 B0 A U010 7 R, 10 DFB [ A 9 4704314 2 30T R 37 M s 2 S ol 24 1 0 k1
R RE o3 BRI B Pl o 3 AR R, B T AT B0 S A5t ) e PEOL S BOR A B Tz F 5, (H 32 BR Tl 931 44 il
PR K J3E R A 5 ] R, X QRSO AR A7 M P 8 400 S R0CR AN LI, A R ] s i A2 28 A 0 MR ER AR 02 e 7 A 75 5K

FUAR LAk 2 20T 2 S ACHOL A% 14 FL AL I ol A0 19 A e Pk, DG S B30 00 4 R 22 Bt B O R L1 2 110
P o T O A4 AR 5 M PR BT 1 1 S e O TR Y R M R AU L 3R I D A ) B AL AT
MR L 0K Sl H AL T A2 7 VR AT LA RO 0 SO B AR 2 M L T0 vk 10 ) 9 A ) BRI AT AR R AR R T
T W0 OGO A T AR o TG BRE R T X O YR A BE BT AR R R AT AT R R (H 32 BR T AR
i, X LR R DR [T A AR Ze Mt R iR 2%

Bt Xk — PR RE , AR SCSR P L AL T 8 AR ' B ) B2 45 T T A TR0 DR A S Pk BE AR TR .
ok P T A A TE O (9 4R A i/ N 2 P B R R 22 3 L 5 R SR T S - PR T
PHASCH D't BIUAR Of 41 1 % A% 1) 51 00 A e M A B ML SR R 7l Ik AT — AR T PR AR B 2800 5 A e e
WO IR, LA 2 X0 10 23 % 0 R e R 0 P 5K o

2 REJEH
2.1 XBERGENE
DFB 2 T A0 2% i F it 18 A0 ey e 5 3 5 B R A G TIHEA R S B FHEZ
[ B 2 1 O 2R, L RGP %) A D8 DX 3 A8 Ak T 5 30 i s ' A AR A, PRI b R T A RO A A O 45 R
PER IR . B 1 AR T8 SCR A A9 3 3 A PR A 90 228 ARG BIRH 42 1 AR ) O 0 4 1 A T R
SR A7 MR P 40 ) S 0 R G IR
Yavs Bt outnt

|laser current
control

input

current predistorted A @
@4;._ current  control reference

signal  logic = clock _»@

generation Y P
FPGA Joe ‘

== PFD
e

loop filter
P R T A H, i 0 A A ' BIAR 174 2 M Dl 4 R SR AE 1R
Fig.1 Linear sweep frequency system based on injected current pre—distortion and optical phase—locked loop
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