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Design of a TEC Temperature Control System With High Power
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Abstract: Low power semiconductor lasers often use TEC chips for temperature control, among which, there are several kinds of
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mature applications for temperature controller of working voltage of 5 V and working current less than 4 A. For bigger voltage and
current, a unique control system needs to be designed. A temperature control system based on AVR single chip microcomputer AT-
megal28 is designed, which is suitable for high power TEC chip. The main technical specifications include: the working voltage range
of TEC chip is 6—24 V, the peak current is up to 20 A, the temperature control range is 0—70 ‘C, and the temperature control accu-
racy is = 0.05 C. A negative temperature coefficient thermistor is used to collect the temperature. and the voltage containing the
temperature information is converted into a digital value and then sent to the single chip microcomputer. According to the calculation
result of position type PID control algorithm, the microcomputer outputs the control signals, which drive the H— bridge circuit com-
posed of two BTN7971B, and the H— bridge output voltage is provided to the TEC chip. The realization methods of hardware and soft-
ware are analyzed in detail, and the temperature control accuracy and system reliability are emphasized in design. After practical tests, the
technical specifications can be achieved, and the temperature control requirements of higher power semiconductor laser are met.
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uchar ControlValue = 0; //% L5 F /7 R4S &
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SPDR = ControlValue; //## il ik A SPT G 2F 47 45
while(! (SPSR& (1<C<CSPIF)));  //H[WF SPT IR % 17 2%
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[/ 1 R O L
PORTB| =0x01; //FL & CS, 45 R 5 #H4E

}

uint ReadFromAD7888(void) //AD7888 15 B K %X
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uint tem_h,tem_l,tem_1,tem_2; //%& L TCHF 5 B M A5 4
PORTB&.=0xFE; //$i{fk CS
SPDR=0x00; //5 AT —F7 . )7 shEE 8 7
while(1 (SPSR&.(1<<<<SPIF))); //HIWiik & HF 1751
SPIF {ii J& 45 K
//1 2 1 BB RS A% 58
tem_h=SPDR; //# & 73
SPDR=0x00; //5 AMEE—F77, 5 h B & 1
while(! (SPSR& (1<C<CSPIF)));  //HI Wik & 21 88 1
SPIF fii J& 75 K
/71 1 U B B O AL 5
tem_|=SPDR; //3EBAKFT
Delay_us(10); //#EHF 10us
PORTB| =0x01; //FLfE CS, 45 iS4k
tem_1=tem_h % 256;
tem_2=tem_1-+tem_l;
TEMP=tem_2; //TEMP J& % FE 51 ADC # 5k i
return TEMP; // %R [B] ADC {8
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{
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else
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