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Automatic wavelength tracking control for multi-wavelength coher-
ent optical injection locking

LIANG Ying, YU Jinlong” , LI Tianyu, WANG Ju, WANG Zixiong
(Laboratory of Optical Fiber Communications, School of Electrical and Information Engineering, Tianjin Universi-

ty, Tianjin 300072, China)

Abstract : Based on the wavelength synchronous ultra-dense wavelength division multiplexing passive op-
tical network (UDWDM-PON) ,a wavelength tracking control method based on signal detected by pho-
toelectric detector (PD) for multi-wavelength optical injection locking is proposed. Specifically, the distri-
bution model of the slave laser (SLLD) parameter is established by filtering and detecting the output sig-
nal from PD, which is used for the linear scanning control. After the confirmatory experiment with Lab-
VIEW control and data acquisition (DAQ), the control module is reformed by microcontroller unit
(MCU) and driving circuit to improve the control precision and encapsulation, so that it can be well ap-
plied in multi-channel injection locking. Two-channel injection locking test with two distribute-feedback
laser is compared, which using the actively mode-locked laser (MLL) as a multi-wavelength source. It
turned out that the slave laser controlled by wavelength tracking module showed better stability under
the same injection conditions.
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Fig. 1 Simplified block diagram for injection locking
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Fig.2 Locking range of a specific slave laser
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Fig.3 Schematic diagram of multi-wavelength injection:
(a) Spectrum of multi-wavelengths;

(b) Output spectrum while SLD injection locked
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TLD:tunable laser diode;
PC:polarization controller;
MZM:Mach-Zehnder modulator:
SLD:slave laser diode;
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RF:radio frequency signal source;
PD:photo diode;

BPF:band psss filter;

LPF:low pass filter;

DAQ:data acquisition
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Fig. 4 Schematic of injection locking experiment of modulated signal
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Fig. 6 Schematic diagram of current scanning control

B, st R n SLD TAEH W Lo s 22 HRIR
DAQ REEMH Ving. M5 SLD i Kk 7 35 2%
AT O AR IR B A H I AR 2 A R
YK AT I R A A EL AT 3R i RO I A Ik
CIRGEEN N ERO RGN S A UL N /T
—J7 T F 48 06 IR 4 23 B I T) 7E /N LY R L A
TXF SLD 4 Ay 42 i) 536 5K 28 i 3R 58 [ L O B AE
T LT U A H O A B v A R RS R B U
Tl RGER M T — I E AL R FF SLD TAER
JEAE T SLD AR iR 4 7 IR AT TAE M KW
R LUK 6 g, — JF iR SLD b F 2% 80k 25
DAQ RAE R Viao e/ IME A 15 25 il A2 17 5 g s
FHARFETEC A Vioag-Tsn 70 AR, 72 7 4R J8 SLD
At 2 B0 3 BOE TARRE 5 TAEd i i 7 X% SLD
PEAT ) 46 B E A Y B I . B R SLD TARAE
Fa g MBI RS WE SR I SLD i e A8 € A5, OF
AR O A A AR H i 45 0 B SO T AT /0 A
BEAY s 23 AR A NI Sl Vioag (H A BT R FEH
SLD A5 A5 2% BT i A2 R A 4 8 3 7 B9 o0 A1 A8
G i A N A = e O T R /N s B
FEBITE AT BB o Al B . 7 X — TR vk S B 0
o 4 ) BE B Ak HL U A RS 2L L & SLD
B L Xk i 1< ] 1 4 Wi R B R 2 B S W 4
BOR .



som R

YA 2 P KA T O A BIUE B K BRI 3 1k 4

+ 195 -

2 IRWHSH

2.1 EF LabVIEW-DAQ SLIIBVIRGIR S
SRYGAIE 2.3 v 3k T H 3 M 4 0 4 R Y
AT ZEIED A4 PR Y S0 00 e B Rl B AT T i —
B, MTAEREE N 24.38 C.@EAJEIIR P,
4y — 30 dBm B}, Jl 15 % SLD DFB ) #] I Viag
~Tsp 47 A W0 B 7 fF o s TLD #1412 1E 3 K o
1553. 88 nm, @3 387 TLD J K (3 +0. 001
nm) (1) 7 3 I0t BR EE d  AR. / 8 T Ry
LabVIEW Fic s¢ 1 2 n ) SLD RS AL 2 .
8(a) H, SLD —FF IR F R IEALKMT
M 4 AR 1 S DL BR DA S R E AT R U A R R

020 | r"‘ -

0.15 —

Vol V

0.10 -

0.05 =

0.00 I 1 I . I
L 36

Liw/mA

E 7 SLD ?‘ﬂaﬁl‘ VDAQ'ISLD ﬁ*ﬁ
Fig.7 [Initial Vy,o-Ip distribution of SLD

55 T T T T T T T T T
P P N e . - 0.20
54 + : = i L. P M
i -
53 F i ; ; . 4 0.15
53 i!1 == The bias current of SLD Gl _
E s L i - Feedback voltage from DAQ g"
£ 34 i 0.10 =
7 13 <
=~ 51 F i
A 0,05
50 ' .

49 -'—'—— 1 i 1 1 1 1 1 1 1 0,00
0.0 12.5 25.0 37.5 50.0 62.5 75.0 87.5 100.0 112.5 125.0
Time/s
(a)

I I I I I I 1 I L3 1 4 1
S - - - 0.20
= The bias current of SLD
Feedback voltage from DAQ - 0,15
<
B =
? 1 0.10 2
51 A ! | e
i 0.05
50r g ) .
49 I 1 1 1 1 1 1 L L (.00
0.0 12.5 25.0 37.5 50.0 62.5 75.0 87.5 100.0 112.5 125.0
Time/s
(b)

B8 L5 VDAQ]%?&‘LQEEE%%E%UE"]Q“ (a) TLD 7&'[2613%*, (b) TLD & 48 /s
Fig.8 The changes of Is, and V,,, with wavelength tracking control: (a) TLD redshifts; (b)TLD blueshifts
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Fig. 9 Function block diagram of the control module
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