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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 O 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;

high stability; high linearity

0 3] 5

ZLAN AR G5 BT o JE T WA — F 2R W i A X X
A e BE HEAT R I 1 43 BT 5 ¥, DFB 0Ot 3 75 45 A%
SR ) P €8 LRI e 1 AR T L B R R T i R
ARG TR o AR SRR BRI Y, T
DFB (#0118 i 0 45 D0 J 32wl e A I R 480 1
H AW kAR E P = A B Y, DFB BOG &
B AREE B 0 BT AR, K AR
IER - I 1/ N SN el S AL LR NG
Uit 78 Al 23 X i O D R A R R S e, SR WL Y
SR 3 OGBS B Bl DT 23 U O A Y A
FFAT o WAN AN A1 1Y 5K 2l v 56 T80 & 19 4E
AR AL AN R B O e T R EOG AR B IE X B
T R EO6 AR IR

EUT, AN 2 S 1A 06 5K 3h % i IR 7E 1
[ N R T AN X (S TN ORI i <
o % B HY, LA 25 [ Wavelength 23 7 () MPL-2500
Syt L E By AR AR E BE /N T 0.02% , HL Y R 0 AR 8
J& /N 30 ppm (1 ppm=10~°) , 51 3 < a1 F
75 ppm  (HRN BA EHEVE R LB PE . R4k, BN
Al s FE UG P R O AR IR S G, R R A DG
ain, (H 55 [ A0 S8 E 77 AR EL FE 5 ) H I RS R &
0 o 7 ) S A M S 7 T A B R I 25 B

He T A AR EE ST IR, S AR A T H A bR
3K, R N] DA B 45 5 R 77 A Z Fp B8, R AT PID 45 4l
AR F AR &t T — 3 T 9K ) DFB %
A% 1 AR E BBl YR, O A S e T A
RG0S AR E

1 330 EIRAYIZIT
JH T 20 b 4 5 0 #Y 75 B4 2 DFB Ok 25 9 3

DFB laser driving power;

PID control algorithm;

PR 2R 0 2 BAE JEL A T 1 TR, B B A L 4R
il A B B A T e AR R B T P UL AR B L B R
PR

Circuit
protection
module

Liquid

crystal

display [«

(LCD) Voltage-control
module Core Signal constant

controller —generation{—  cumrent Laser
(ATmegal6) module source
Key module
control —
module
AD

1 DFB 0t & 9% 3l 1l 5 & g fE |
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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1563.4 :
15633} A0
42°C
s 15632 1
= 41°C
= 1563.1F 1
o 40°C
5 1563.0f 1
S 39°C
S 1562.9¢ :
=z
1562.8}
1562.7¢
40 50 60 70 80

Current/mA
Pl O 3 R K Sl H g A SO A B RO I B R
Fig.9 Influence of temperature and driving current on the center

wavelength of laser

o1 b AT LA M, 24 O & iy A IR R
PR 0 B 0 K T I R AR R
F o MG AR A AR L E B, SO O E B TAE
V5L BE RE 65 4G 25 M 1 3% DFB 306 2% 19 b0 K .

3.5 DFB #s & x i ESHNIK

FEASAR M BRI 5285 T, O TR IR R G 0 R
K EJF 42 = R G0 00 A] S 1 5 22 DFB BOG a AR
AE 1Y R O6I6IE o 955 8 ] TED200C 0 i i 45
i BT OGS TAETR B 8 39 °C, R A8 3K 2 Ha R
UK B [7] — 1~ DFB % 5 , %F — 4 Ak fie A 2E 47 v i
K 5 TAEHL I 60 mA , X 306 2% it 0 3% ¢
i 7 S HEAT = U 0 B R] R B R 1 h
2R E 10 pioR .

180
160F 7=39°C and =60 mA
140 ——Data |
120+ ——Data 2
100k ——Data 3

80F
60r
40F
20F
0
-20

Intensity

15628 1563.0 1563.2 1563.4

Wavelength/nm
& 10 DFB i#0 & & 60t 1% i T &2 M 0 3 i 28

Fig.10 Repeability test curve of luminescence spectrum of DFB laser

1562.6

BEIFIF WEH T — B i AR E 19 DFB 0L 4 3K 3l
HLIE, R AT DEB 06 4 Xt gt A7 1 PR RE It , 45
RER RG] 22 O B AR AR R
g e AR B PO AR SRR E o R IR B
TR, R i o AR LA, AT PID 5 5
5 R LA, P IR Bl R A 2 R AR E R A U
R o] U RO 99.93% , B E T R
0.019 7%, 4% 3l v 9 G B R B, Ot A TAERRE o
FIR SC AR TR 4Rk B S t5t, i #1551 TS 8L AR 26
T R LU A AR E R, EURH B B A S TR 2
s/ o A Z 9K Bl i PR SK Bl DFB 0L & i 17 CO <
PRAG I, FOL & O R, T Wt R G R A
B RS B AAR E A, Al ] T 2% T DFB 0t #7201
SN MAG I R G

S 3k

[1]  Wang Xiaoyu. Design of DFB laser driving based on FPGA
[D]. Changchun: Jilin University, 2013. (in Chinese)
F/NF . K F FPGA (1) DFB i ot 2% 3K 85t #% 19 % 11 [D].
KA bR 22, 2013,

[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)

MR, Ak, B, & F AL U8 PID BTk B
DFB #0638 2l b i o @ M (J]. 4040 50 TR, 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)

Ml R, pE TR i T e A ROR 5 AR PID A ik Y o B 1A
WO 96 S B IR A B[], WO 2R, 2015, 36(8): 105-108.

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

TEAT. f 5 RO AR I8 Sl A BT I [D]. I AR iR R

0505004-6



% 5 M

bk TR

www.irla.cn

% AT %

(5]

(6]

(7]

% Lol K2, 2015.

Wang Yu. The design of DFB laser drive and temperature
controller[D]. Changchun: Jilin University, 2015. (in Chinese)
EFE BT CO AU A I ) DFB #0165 8K 3 K i 45 v
B BEIHID]. K AR W MO 2, 2015.

Chen Chen, Huang Jianqiang, 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)

Wroim, sciiam, B, AR R 98 BD g 40 A 1 GO
s UK U [J]. 35 bR R AE Al (D22 R, 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]

[9]

[10]

0505004-7

SEMLRS, FUK, w5 R Gk wh YRR 2L A0 T 05
JGRR IR B AL VR [T]. DA KW AR, 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)
FARR, 857, LS e m TR (M]. dent: Jentgd
K AL, 20150 266-267.

Cui Yuqi, Xie Jiantong, Huang Linshu, et al. High-precision
drive power supply for nano-second and narrow pulsed QCL
[J1. Laser Journal, 2015, 36(9): 30-32. (in Chinese)

ML P, BB AR, S5 AR gL Ik o QCL o
3R sh AU [T]. Ok 2k, 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)

B R 255 DSP 1y DFB Ot 4% 3K g it IR 82T [J]. #0t
ki, 2015, 36(1): 82-84.



