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High stability DFB laser driving power supply utilized
in infrared gas detection
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Abstract: In order to meet the requirements of infrared gas detection for high performance laser driving
power supply, the PID control algorithm was adopted, a high stability DFB laser driving power supply
was designed and manufactured. Its hardware mainly included signal generation module, voltage-
controlling current source module, circuit protection module. The system had the function of output
current protection. In the signal generation module, the sine wave was generated by DDS and then square
waves was generated through a comparator. At the same time, DA conversion technique was adopted to
realize the output of DC wave, triangular wave and sawtooth wave. Meanwhile, in respect of control
scheme, the current high stability was effectively ensured by the use of PID control algorithm and veep
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negative feedback. With this driver, the driving test was performed on a DFB laser with a center

wavelength at 1 563.09 nm. The results show that the driver has the function of the output waveform

type, amplitude and frequency can be changed by digital control, the current amplitude ranges from 0 to

1 A and the frequency range is from 1 Hz to 1 MHz. The frequency resolution is 1 Hz. The linearity of

the system is 99.93% and the long term output current stability reached 0.019 7%.

Key words: infrared gas detection;
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Fig.1 Block diagram of DFB laser driving power supply system
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Fig.2 Principle diagram of signal generation module
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Fig.4 Diagram of PID closed-loop control system
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Fig.5 Diagram of driving signal waveform
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B IR T —Fh R R a2 1 DFB 0O 2% 9K 3
HLUR , JF R DFB #OCas X Hab A7 T vk pe ik, 45
RN, RGE A Z R f i R | RS
BB v AR AR SRR e SR IR B TR
TR, ] R AR E i, R PID R 5
2, e HL TR IR S R I e AR E B A
R B r] LU, e PEE N 99.93% , B e JE
0.019 7%, 3Ky f vt TG B il 11 B SOG A% TARRR E
H A SC R R 2tk i s e, AT F 5 | TR 43 30
TP L AR, (RN A S SR A
W/ AR ) F R SR 3 DFB 0 #8 iE 1T CO <
PRI ot s R, nT LR R G BAT
U IR B A AR M, T N 3 T DFB ot dR4r
ANVSARKEI R 5

S

[1] Wang Xiaoyu. Design of DFB laser driving based on FPGA
[D]. Changchun: Jilin University, 2013. (in Chinese)
FE/NFI. BT FPGA 19 DFB #'% 4% 9K 3l v 3 (19 2 31 [D].
K& H AR, 2018.

[2] Zhan Juntong, Fu Qiang, Duan Jin, et al. Stability
improvement of DFB laser driving power using digital
position PID algorithm [J]. Infrared and Laser Engineering,
2015, 44(6): 1757-1761. (in Chinese)

AR, Ao, Bofs, & FINAE R E0F PID ki s
DFB WOLIR S d iR fe e M [J]. 404050 A2, 2015, 44
(6): 1757-1761.

[3] Qu Tianrun, Xue Tianliang. Development of driver for
semiconductor laser diode based on negative feedback of
current and digital PID algorithm [J]. Laser Journal, 2015,
36(8): 105-108. (in Chinese)

ORI, EE R BT R R R IR PID B 2 i
HOLR IR IR A BT I]. ot Z4k, 2015, 36(8): 105-108.

[4] Yu Wangzhu. Development of driver for semiconductor laser
diode [D]. Harbin: Harbin Institute of Technology, 2015. (in
Chinese)

T A, R RBOCAS IS A IHRI[D]. MR IR

0505004 -6


http://www.irla.cn

% 5 3

asr Gk TR
www.irla.cn

% A7 A

[5]

(6]

[7]

BTl R, 2015.

Wang Yu. The design of DFB laser drive and temperature
controller[D]. Changchun: Jilin University, 2015. (in Chinese)
FF. N T CO S AAG I Y DFB O 4% 5K 21 A i 2 1%
KIRLIH[D]. K& R, 2015.

Chen Chen, Huang Jiangiang, Lv Mo, et al. High narrow
pulse drive power for infrared quantum cascade laser [J].
Journal of Jinlin of University (Engineering and Technology
Edition), 2011, 41(6): 1739-1740. (in Chinese)

Frfm, s, BB, S5, RN N R LA B T AU O
WK IR 0], W ARCR 2R (D2 RR), 2011, 41(6):
1739-1740.

Dang Jingmin, Zhai Bing, Gao Zongli, et al. Nanosecod driver
for multiple pulse-modulated Infrared quantum cascade lasers
[J]. Optics and Precision Engineering, 2013, 21(9): 2209-
2216. (in Chinese)

[8]

[]

[10]

0505004-7

SRR, UK, WO, 5F. NFPGUbK R LA OB
A SRS R [I]. 62 RS TR, 2013, 21(9): 2209-2216.
Wang Chunmin, Yi Hui. Continuous and Discrete Engineering
[M].  Beijing:  Beijing  University of Posts and
Telecommunications Press, 2015: 266-267. (in Chinese)
FAER, 27 B RIES TE [M]. st Jestiifg
KZ£H AL, 2015: 266-267.

Cui Yuqi, Xie Jiantong, Huang Linshu, et al. High-precision
drive power supply for nano-second and narrow pulsed QCL
[J]. Laser Journal, 2015, 36(9): 30-32. (in Chinese)

BRI, LR, BEERET, 5. GARD LA Bk eh QCL RS BE
IR S B YR [J]. OGB4k, 2015, 36(9): 30-32.

Hu Yemin. Design of DFB laser driver based on DSP [J].
Laser Journal, 2015, 36(1): 82-84. (in Chinese)

BT R, 457 DSP (1) DFB BOL AR EK 3 L it [J]. ot
Zr &, 2015, 36(1): 82-84.


http://www.irla.cn

