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Abstract

At present, tunable semiconductor laser absorption spectrum (TDLAS) technology has become a
research hotspot in the detection of trace gases. Temperature control of semiconductor laser in
this technology is the key link of detection accuracy. In this paper, we study A tunable semicon-
ductor laser temperature control current source module, MCU as the logic control circuit, D/A chip,
as D/A conversion circuit, operational amplifier to construct reverse amplifier circuit, hall ele-
ment to build feedback current monitoring circuit, form A closed-loop feedback control mechan-
ism, make the output current fluctuations within +1%. The module meets the requirement of sta-
ble wavelength regulation of this type of laser and lays a foundation for TDLAS technology to be
applied to trace gas detection in the external field environment.
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Figure 1. Overall system design
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Figure 2. ATmega328P-PU minimum system
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Figure 3. Drive signal generator circuit
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Figure 4. ACS712 current sensor
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Figure 5. Control program diagram
B 5. =HIEFE

T e s E 48 F-H R BUE , T8 A LN DAC % HS a2 /S BB, s e a0 gk
THA . SR A RIEW AR, BI04 57 A B N RSk B 40 s, 2B Rt 0~255 L4t 256 ANANIH]
FI-FosstdlEE, FIARF AR S 0~255 At N AE— oS dkmlEUE, B IEES A —NE e rE
H, TERERRT, FOEOR RS i ) SO AR 45 bl AR 5 (5 A8 5 (15 205 B A - 7S 35 1 Bl
3.5. HEERET

Aoih, WEZMHEENAFERZAMEE, S5 EYE T, R S50 6t B E 7R K
mE 1 s,

Table 1. Power supply of each module
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Lgilk DC5V
W R DC5 V

DAC & v DC5~15V
BRICK A DC+9V
LM2596-AD]J DCI2V
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Figure 6. Design of each phase power supply circuit
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Figure 7. Test circuit and its wiring scheme
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Figure 8. Complete experimental machine
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Figure 9. Periodic changes of control signal and output voltage
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Table 2. Output voltage and current value of the system

F2. RGMEBEESERE

i BB P /mA BB HLE/Q B i H f/mA REE/mMA
100.0 50 100.5 0.5
200.0 25 200.7 0.7
500.0 15 499.1 0.9
1000.0 10 1002.6 2.6
1500.0 5 1508.9 8.9
1800.0 5 1810.4 10.4

MEHRT LA B, B BT A3 E 2B NS, TR G0 5t R IR R Bt AR
i RIECR AR AL, FEATEAE e E T, RAEEIR/N SRS R, RIOUKRE R E, 48 6%
EIFE T, BORHIHRIRBAIER3% LA, i AR E .

BELADLSEEG 5 R 3 N\ TEC R HIBOs % th, Scierh kA DFB WotEs, it ik K7l
4 1392 nm A1 1410 nm. KA DIFHERROG S TAERE R HBDIE . i 10 fos, S brfs g R g,
KABOCDIZESE I 2400 70 DFB HOGA 4 Th3, A 0.5 mW KIS, iR S 0L &

DOI: 10.12677/app.2020.101006 54 N A


https://doi.org/10.12677/app.2020.101006

EPOIE

HOLThRFE -

82.92
82.90 -
82.88 -
82.86 -
82.84 1

82.82 T T T T T T T T T T T
89.56

—1392nm

Power(mW)

89.54
89.52 4

89.50

89.48

T T T T T T T T T T
0 500 1000 1500 2000 2500
Time(s)

Figure 10. Power stability measurement of laser
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#include<LiquidCrystal.h>
LiquidCrystallcd(A0,A1,A2,A3,A4,A5);
#defineWR19
#defineCS8§
#defineleft11
#defineright10
floatlastVo,Vo;
inti=0;
charvalue[256]=
{0x00,0x01,0x02,0x03,0x04,0x05,0x06,0x07,0x08,0x09,0x0A,0x0B,0x0C,0x0D,0x0E,0x0F,0x10,0x11,
0x12,0x13,0x14,0x15,0x16,0x17,0x18,0x19,0x1A,0x1B,0x1C,0x1D,0x1E,0x1F,0x20,0x21,0x22,0x23,
0x24,0x25,0x26,0x27,0x28,0x29,0x2A,0x2B,0x2C,0x2D,0x2E,0x2F,0x30,0x31,0x32,0x33,0x34,0x35,
0x36,0x37,0x38,0x39,0x3A,0x3B,0x3C,0x3D,0x3E,0x3F,0x40,0x41,0x42,0x43,0x44,0x45,0x46,0x47,
0x48,0x49,0x4A,0x4B,0x4C,0x4D,0x4E,0x4F,0x50,0x51,0x52,0x53,0x54,0x55,0x56,0x57,0x58,0x59,
0x5A,0x5B,0x5C,0x5D,0x5E,0x5F,0x60,0x61,0x62,0x63,0x64,0x65,0x66,0x67,0x68,0x69,0x6 A ,0x6B,
0x6C,0x6D,0x6E,0x6F,0x70,0x71,0x72,0x73,0x74,0x75,0x76,0x77,0x78,0x79,0x7A,0x7B,0x7C,0x 7D,
0x7E,0x7F,0x80,0x81,0x82,0x83,0x84,0x85,0x86,0x87,0x88,0x89,0x8 A,0x8B,0x8C,0x8D,0x8E,0x8F,
0x90,0x91,0x92,0x93,0x94,0x95,0x96,0x97,0x98,0x99,0x9A,0x9B,0x9C,0x9D,0x9E,0x9F,0x A0,0x A1,
0xA2,0xA3,0xA4,0xA5,0xA6,0xA7,0xA8,0xA9,0xAA,0xAB,0xAC,0xAD,0xAE,0xAF,0xB0,0xB1,0xB2,
0xB3,0xB4,0xB5,0xB6,0xB7,0xB8,0xB9,0xBA,0xBB,0xBC,0xBD,0xBE,0xBF,0xC0,0xC1,0xC2,0xC3,
0xC4,0xC5,0xC6,0xC7,0xC8,0xC9,0xCA,0xCB,0xCC,0xCD,0xCE,0xCF,0xD0,0xD1,0xD2,0xD3,0xD4,
0xD5,0xD6,0xD7,0xD8,0xD9,0xDA,0xDB,0xDC,0xDD,0xDE,0xDF,0xE0,0xE1,0xE2,0xE3,0xE4,0xES,
0xE6,0xE7,0xE8,0xE9,0xEA,0xEB,0xEC,0xED,0XxEE,0XxEF,0xF0,0xF1,0xF2,0xF3,0xF4,0xF5,0xF6,0xF7,
0xF8,0xF9,0xFA,0xFB,0xFC,0xFD,0xFE,0xFF} ;
/**********************************************************************************/
voidsetup(){
//putyoursetupcodehere,torunonce:
led.begin(16,2);
led.print("Initializing...");
DDRD=DDRD|B11111111;//OUTPUT;
pinMode(WR1,0UTPUT);
digitalWrite(WR1,1);
pinMode(CS,OUTPUT);
digitalWrite(CS,1);
Serial.begin(9600);
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led.clear();
led.print("Outputvoltage:");
Icd.setCursor(0,1);
delay(2000);

}

voidloop(){

//putyourmaincodehere,torunrepeatedly:

intk;
k=scankey();
switch(k)

{
casel:i--;break;
case2:i++;break;
default:break;

}

if(i>255)

{

i=255;
}elseif(i<=0)

{

i=0;

}

outputval(value[i]);
lastVo=Vo;
Vo0=0.01657%i+0.08;
if(Vo>4.2)

{

Vo=4.2;

H

if(Vo!=lastVo)

{

lcd.clear();
lcd.setCursor(0,0);
led.print("Outputvoltage:");
led.setCursor(0,1);
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led.print(Vo);
H
}

voidoutputval(charval)

{

PORTD=val,
//delayMicroseconds(1);
//digitalWrite(CS,0);
//digital Write(WR1,0);
//delay(18);

b

intscankey()

{
intkey=0;//right:key=1,left:key=2;

if(digitalRead(left)==0)

{

delay(5);
if(digitalRead(left)==0)

{

key=1;
while(digitalRead(left)==0);
}

}
elseif(digitalRead(right)==0)
{

delay(5);
if(digitalRead(right)==0)

{

key=2;
while(digitalRead(right)==0);
}

}

returnkey;
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