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Optimization of sweeping nonlinearity of wavelength-swept laser
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Abstract: To explore the physical mechanism of sweeping nonlinearity of a Fabry-Perot(F-P) tunable
filter based on a PZT and to obtain the optimized scheme for the characteristics of linear wavelength
sweeping, a wavelength-swept laser based on the F-P tunable filter was developed. The transmission
time domain method was used to research the output nonlinearity of the wavelength-swept laser and
the changed sweeping nonlinear characteristics in different sweeping frequencies were obtained. Then,
it points out the change is caused by capacitive load characteristics of the PZT from the actuator in the
tunable filter. With spectroscopy, the relationship among dynamical sweeping nonlinearity, sweeping
range and driving frequency was obtained and it is in good agreement with that of the theoretical
analysis. Finally, a new drive scheme based on a voltage follower was proposed to optimize the characteristics
of linear wavelength sweeping. The experimental results show that this method promotes the linear

responsibility of high-speed wavelength-sweeping. The scheme is applied in FBG interrogation system and

Wi B HA:2013-12-28; 11T H#1:2014-02-02.
HEEUT B : BEFPH SR 5E B H (No. 2011BAF06B02)



11

HEAEE S L 25 FBTHOC AT 1 AR Lk i D0 Ak B LA DE £F LA i 98 Hh 4 1 ] 2889

obtained demodulation nonlinearity is 0. 998 44 at a wavelength-swept speed of 1 000 Hz.

Key words: Fiber Bragg Grating (FBG) demodulation; wavelength-swept laser; Fabry-Perot (F-P) tunable

filter; sweeping nonlinearirty
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Fig. 1 Experimental setup of wavelength-swept laser
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through FFP-1. Inset: peak-hold spectrum

B R = AR ZE 1 000 Haz, W04 L I
LI O HL R DR RS AR L 0 BN B 20 nm,
] B) FEP-T B 38037 5 0 1) (R B AN 34 57, A F e ik
A 2%, FLAAH 8 0 2 A i 194 R S 98 O A, R A R A
WE 2(b) Frow . R 7% B RO R R A 4R 1 0T
Bk, XF 100 Hz F11 000 Hz 2 A J& 3 P9 A5 A ik
ppebC AR R A E AT T ML R 3
No LRMERISCEE 43 30, 999 95F1 0. 996 75, AT I,
1000 Hz FRHE Lt U B8k, T30
BWOLE AR LB R R B F-P ok 4% 00 H
TR VEDE Iy BT LR G 5T F-P ] 838 U8 U A%
TE AN [R50 = A1 T Ao i) 07 465 1 A Bl T 20 B 451 4
OGS B LM R 1



HRAEEA 25 A0 A 49 1 A L 9 18 Al M AL 27 S o v iy 1 2891

%11 M
0.002 —————
= 100 Hz 40.000 1
o 1000 Hz
0.001F Linear fitting
40.0000
£ "% R.09675 * i
E =0.996 R*=0.999 95 1-0.000 1 E
= _0.001F =
-0.002+ 1700002
o003k 4-0.0003

15 20 25 30 35 40
Peak number

& 3 FFP-Ti% 5 bk i o #4004 1

Fig. 3 Fitting curves of time positions of FFP-I

0 5 10

transmission pulses

T E B R F-P O g X OE 5% B R
e o7 45 1 5 F PRI A A 0 3 TE 5% L T AR R R A
NS TN EL I A AN W T 0~2 000 Hz AN ]
W E SZ IR Bl T 0 e AR Ak 2 . S e g i 2
W 4 FroR . (EAS R, G 305 i 1S n i
AL D) 37 72 A AR T o A i 1 R S 30 TR IR A DR Ol IE
LT N 0 N s B 7S T S N B /1 N S 7T
L 174 o o7 A S JEC ot 2 5 s FL R T e R R —
B, ph I U0 T U O A 0 A 4 it R S T e R T
WIS —— X R Y

o
o0
T

Response ratio
=
-]

—=—Measured voltage
—e— Measured sweep range|
0.5F| —a—Simulation voltage

1

0 500 1000 1500 2000
Frequency/Hz

PR 4 S R AR AU v e 2 i o R 0 4% 4 4
YU I T 52 982 90K 5l 4 g o ot £

Fig. 4 Measured and simulated response curves of PZT’s

voltages and sweep ranges of F - P filter to sinusoidal

voltage signals
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