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Design of laser noise reduction drive system for single optical path
TDLAS gas detection
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Abstract: In order to remove the noise in the single—optical TDLAS gas detection system and improve the detec—
tion accuracy of the system a laser noise reduction driving scheme is proposed and the laser driving system design is
completed. The acetylene gas is selected as the detection object. Firstly the laser driving model is constructed. The de—
tection laser is divided into the detectionand the reference segments by time division multiplexing. Combined with the
acetylene gas detection the specific laser driving parameters are given for the requirement of detecting the laser wave—
length. A data processing algorithm for the laser driven model is then set forth. Finally the circuit design is performed.
The circuit part firstly generates the required low frequency signal and high frequency signal by the main controller con—
trol signal generating units and then generates the laser driving signal through the signal superimposing unit and the
voltage—current converting unit. The experimental results show that the laser drive system can improve the system de—
tection accuracy to some extent in the single—optical TDLAS gas detection.

Key words: TDLAS; single path detection; acetylene; laser drive circuit

:2019-03-06
: ( No.2017YFB0405303)

(1981-)

o E—mail: wb5996@ 163.com TDLAS

<)

http : //www.laserjournal.cn



( 92019

TDLAS

40 7 LASER JOURNAL( Vol. 40 No.7 2019) 11
9-10
o 1 30 mA 2
TDLAS 50 mA
140 mA
1 140 mA 30 mA
TDLAS
2 o DFB
2.1
DFB
HITRAN
1 520 nm 2
1 520 nm
Nanoplus DFB
13 °
1 i 2.2
1 Il 1 1 1 1 1 TDLAS
1521 F
E
= 30°C
Fre0s i [emmare] [19sm] [2nsse| [ware
P v | sy |
1519+ 0.011 nm/mA [ i Q S Q T
20 40 60 80 100 120 140 160 25 BHES 2ES
current(mA) 1y
1
K £ BHAES
© W]
| v R s |
1 520 nm 3
TDLAS
14-18 ’
1 520 nm :
Hi
EIE50 mA
+1E 5%
H30m S| %
WiFB% Dif %I 5% ) Al | 3
VIR B IR N B LR sh B 1 RBhE
2 3.1

http : //www.laserjournal.cn



TDLAS

12 ( y2019 40 7

LASER JOURNAL( Vol. 40 No.7 2019)

e RE JL> %%ﬁbﬂ"l"ﬁ}—'l"*'ﬁfﬁgiml_'{ DFBi}&j‘t%&‘
1+ I 4% 5
5 &2k T
4
NXP ARM7 LPC2138
V-1
3.2
DAC60501
- DAC60501  TI 25V
12 °
SPI  12C
o 5 o
+3.3V
CA |LOuF/16V] C2+ (Oul-‘/l(w\’
N[ PM S — REF QU e
VDD  VREFIO S

1
-'rap_ezmdalmgnal % VOUT SDIN/SDA

=~ AGND SYNC/A0
E SPI2C SCLK/SCL
GND

DAC60501
5
DAC60501 VREFIO
25V
DAC60501
DAC_DATA
Vopy = 2.5%——— =~ 1
ouT 4 096 ( )
3.3
(DDS) . DDS
19-20
ADI DDS
AD9833.
AD9833 28 25 M
12.5
MHz 0.1 Hz. MSOP10

6 o
+5V . _,j;ﬂM_ID
cafpos T , 5
N poner ] Conrvour 8 Tpope
+  cgqioa 3] WPD ACRY TSI FsyNe G
: i 4 DGND  SCLK —LSINSCLK
C\'D'|||—ﬁ) journied [ NEIK  spata & SINSDATR
£33V U £ AD9833
4 [vee our LaJioopE
L (e N
25MILz =
GND
6
AD9833
28
25 MHz
N
ROM ROM
AD9833 :
_ 28
Soua =M( Sy /27) (2)
M 0sM<
2%-1
3.4
10 Hz 5 kHz
o 7 o
e T 1 6| ciypodly, .
OUT  V+ |+ ( .
3 V- Enable Z R‘iﬂ/ | (ﬁgji Ek |
SIN Signal R4 1Kf~ 1 0 I W
Trapezoidal STznalRY, OPA334 =
(Anm e, GND
7
TI OPA334
CMOS
+In
ouT 0
3.5
DFB
(v-I) o
V_I 8 o

http : //www.laserjournal.cn



; TDLAS
( »2019 40 7

LASER JOURNAL( Vol. 40 No.7 2019) 13
ba SR530
D '“1 .
IN4001 2
LD o
I IRF530
C1201104 C13]1104 = 4.2
I i (ERTY lfl”l'i\}i Kay . 4.2.1
AddSigna }_fV—H\ 4 | L IN-IN 14 | 5 V—I
9 JOR 1940
(E) (?D
8 V-1 > 0
MOSFET V-1 - 10
V-1 o V-1 V-1
TI
OPA388. R8
o L,
; V.. R10
' R8( R9+R10)
3) R8 S S
(3) 422
50 200%107°.400x 10°°.
-6 -6 -6
) RS.R9.RI10 600x107°.800x10°°. 1 000x10 5
4
4.1 o
WHOIE R T ]
| | [ TDLAS
o ke || 2 5;
% L[ e )& g
9
9 1
° 1
25C o
10 m /107¢ » »
/10 /10
200 218.8 214.0
THORLABS 400 418.4 413.4
FD10D 600 579.0 584.4
. 800 818.4 812.7
1 000 998.5 992.2

http : //www.laserjournal.cn



$2019 40

TDLAS

14 { 7 LASER JOURNAL( Vol. 40 No.7 2019)
1 3
I 2018 26(08):
. 95-107.
10 % : 4
. H/J Emgﬁ" ] .
S R 2016 36( 11) : 3501-3505.
i 6 5 “TDLAS
= RN S I 2018 26
“ , \\ (08) : 1837-1845.
Tl 6 . TDLAS
9500 400 600 800 1000 J . 2018 38( 06) : 993-999.
LIRS Ippm 7 CTDLAS €O,
11 D
11 TD- 2017.
LAS 8
J. 2016 36( 03) :
° 275-281.
5 9 .
TDLAS J. 2018 38( 11) : 393-398.
10
D . : 2017.
° 11
D . : 2018.
12 LLE Gordon L S Rothman C et al. The HITRAN2016 mo-—
0 lecular spectroscopic database J . Journal of Quantitative
DFB Spectroscopy and Radiative Transfer 2017 203.
13
. Nd: YAG J . 2018 39(2) : 162-
168.
14 .1470nm
J . 2018 26
° (08) : 66-73.
TDLAS 200 15 .TDLAS VCSEL
x107°~1 000x 10" 5 J . 2019 40(01) : 22—
25.
16 . PWM
TDLAS J . 2018 39(3): 414-421.
. 17 . FPGA
J. 2019 40(01) : 115-
119.
18
! TDLAS — ICL J . 2018 39( 3) : 349-355.
I 201826 19 . FPGA  DAC
(08) :25-31. J. 2019( 03) : 8-10.
2 ’ 20 . FPGA  AD9915
I 2017(7) - J. 2018 41( 02) : 489-494.

http : //www.laserjournal.cn



