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Design of DFB laser array driver circuit based on REC technique

GUO Yu"?,DU Wei-kang' ,LI Wei’, WANG Ying-ying” ,NI Yi'
(1. School of Internet of Things Engineering, Jiangnan University, Wuxi 214132, China;
2. College of Engineering and Applied Sciences, Nanjing University , Nanjing 210093 , China)

Abstract: In order to achieve the intelligent control of DFB laser array, an intelligence , high precision and numerical
controlling driver circuit was designed. The system takes MCU and FPGA as the main control chip,and it has the char-
acteristics of compact, high — efficiency, no impact, switching protection etc. . The output of the DFB laser array can be
determined by an external adjustable signal. The system can transform the analog control model into a digital control
model, which improves the performance of the driver. The system can monitor the temperature and current of DFB laser
array in real time. The output precision of the current can reach + 0. 1 mA,which ensures the stable and reliable op-
eration of the DFB laser array. This driver can benefit the flexible usage of the DFB laser array.
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Fig. 1 The system block diagram of the DFB laser array
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Fig. 2 Burst mode control diagram
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Fig. 3 The RTL schematic of the FPGA
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Tab. 2 Register value of the output

at different input currents

BiasCurrent | BIAS_DAC | Output MSB Output LSB
/mA (D) code(B) code(B)
60 592 10010100 00000000
70 692 10101101 00000000
80 792 11000110 00000000
90 892 11011111 00000000
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Fig. 4 The schematic diagram of the MCU simulation circuit
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Fig. 5 The waveform of the clock anddata under different input currents
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Fig. 6 Experimental structure diagram of control system
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Fig. 7 The measurement structure of wavelength
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Fig. 9 The experimental results of DFB wavelength tunable laser array
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Fig. 11 The switching time between adjacent channels of 1 ~5 channel

4 4
355 s 358 ns
- -
z 2 channel 5 GIIEls ; 2 channel 6 channel 7
z z
= ‘B
g g
=]
2o g0

250070007500 8000 8300 6500 7000 7005000 8300

Time/ns Time/ns
(@) (b)
4 4
360 ns 712 ns
3 2 channel 7 channel 8 3 2 channel 8 channel 1
= =
=
3 15}
2o 20
0 " " " 2 " "
6500 7000 7500 8000 8500 7000 8000 9000
Time/ns Time/ns

(c) (d)
B 12 5 ~8 lIE I8 ~ 1 8 iH AH4RIE I8 2 [|] i D)4 A ]

Fig. 12 The switching time between adjacent channels

of 5 ~8 channel and 8 ~1 channel



e 5 4 Ah No.9 2018

B IwAF T REC £OR () DFB SUGHS FE5 1 3R 3l L i 9 57

1165

MORH 38 18 2 (1) A D48 g 17 ] v el LA 805 i
DI TR 368 38 1RO 45 21 A I U A e ] 2 A
500 ns JEIE ARG, 8 MIEF 1 I8 2 8] i DI ik a]
e JHC Al 368 3 ] D7) 45 B[] 4T 24 250 ns, P R A8 5G]
458 MMl Z 5, FPGA 5 B8 M A i (8] £ 47 5 il
PR AEES o 3k— RS R] DAFEAE B0 S0 42 il R 1y
(L EEE) 7378
6 2 &

ARSCHE T — Bk T DFB S0 & 14571 19 8 fig
ARG R i A XS L B o LR/ N RT Jd e A
R AR S AT RE AT, R HOL AR AT S
[ LR 2 A RO P il o SEHR AT R R, XIS
HEAT LA 8 JHIE DFB #OLAR R S fit 8 g i1
LRI, LRI SO E A a2 R R s
HEL TR/ N B A A0 M A o 3 o V1) 45 A () 14 52
B B DR D)3, P VI ] 29 0 500 ns, AR
T UESEZ UK )y L i 1] LG 2 8 Jd i DFB Ot v 4
1 L IR IR ) oK

S 3Lk

[1] J Buus,E J Murphy. Tunable lasers in optical networks
[J].IEEE Journ. of Lightw. Techn,2006,24(1) .5 - 11.

[2] NI Yi,ZHANG Jie, KONG Xuan. Designing and testing of
tunable DFB laser array using REC technology[ J]. Chinese
Journal of Lasers,2015,42(5) :0502003. (in Chinese)
fidiz , 5KAS, FLEF. £ T REC SR A1 DFB #0t
Y A 5wl (1] 5 B O, 2015, 42
(5) :0502003.

[3] LIU Guoli, WANG Wei, ZHANG Jingyuan, et al. Wave-
length tunable single ridge waveguide electro absorption
modulated DFB Laser [ J ]. Chinese Journal of Lasers,
2001,28(12) :1057 - 1060. (in Chinese)
XUEF, EIF, KR, 2. B 208 n] I8 R i o
il DFB 9ot & [J]. o [ ok, 2001, 28 (12) .
1057 - 1060.

(4]

(6]

(8]

(9]

[11]

XIE Hongyun, HUO Wenjuan, JIANG Zhiyun, et al.
Wavelength selectable DFB laser based on non-uniform
multiple quantum wells [ J ]. Chinese Journal of Lasers,
2012,39(10) :1002002. (in Chinese)

WAL A SR IL 2, 5. R — 2 PRkl
% DFB iG], EEO%,2012,39(10) ;1002002.
Y Fukashiro, K Shrikhande, M Avenarius, et al. Fast and
fine wavelength tuning of a GCSR laser using a digitally
controlled driver[ J]. Proc. OFC,2000:338 —340.

LI Guiying, YUE Yubo, LI Rui. Research on electronic
control technology of fiber coupled laser-diode[ J ]. Chi-
nese Journal of Lasers,2012,39 (4) :0402005. (in Chi-
nese)

P T, RE OIS HOLA IR S 4l £
ARBFFELT]. PE#OE,2012,39(4) :0402005.

CHENG Mu, WU Chongqing, WANG Dan, et al. High-
speed interface between laser and laser driver[ J]. Journal
of Optics,2009,29(5) ;1168 —1172. (in Chinese)

A, REIR, EFF, 55 WOt B 9K S A0 4R Z [ 1Y
B )] e ,2009,29(5) (1168 - 1172.

J E Simsarian, A Bhardwaj, ] Gripp, et al. Fast switching
characteristics of a widely tunable laser transmitter[ J].
IEEE Photon. Technol. Lett,2003,15(8) :1038 - 1040.
Lu,J,et al. , Multi-wavelength distributed feedback laser
array with very high wavelength-spacing precision [ J].
Optics Letters,2015,40(22) :5136.

Jingsi Li, Song Tang, Jeffery Wang, et al. An Eight -
Wavelength BH DFB Laser Array With Equivalent Phase
Shifts for WDM Systems [ J ]. IEEE Photonics Technology
Letters,2014,26:1593 - 1596.

Fang Y,Li W, Wang P, et al. Experimental demonstration
of a fast tunable laser based on DFB semiconductor laser
array using reconstruction-equivalent-4achirp ( REC )
technique[ J ]. International Conference on Optical Com-

munications and Networks, IEEE ,2017.





