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Abstract: Temperature sensors are widely used in industrial and agricultural production, scientific research and other
areas of life, and play an important role in the temperature control system. The high precision temperature control sys-
tem has a very important place in measurement and control instrument development and deep processing industry. So, it
has very strong application value and practical significance to design and develop a high precision temperature control
system. In this paper, based on the hardware design of temperature control system, through incremental PID algorithm,
a design of a temperature control in the range of +0.1°C high precision temperature control system is completed, when
compared with the existing similar temperature control systems, precision increases nearly 10 times.
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Figure 1. Hardware block diagram of the overall device

1 Rg R EHER

SIS

AL N
L HADS1110R7% K HADS1110
S ——i =2 |« it A7 B ————
ST/DRDY fir ¥ B A1
1
SCL

()

o /X

[ O B |
IR

R
R R R R A R R R
BRI
/A%OOSC

JHADS1110

kHEN

R HADS1110 FHR IR

h———m&%@%m#%

BEFEE —
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Figure 4. Temperature acquisition and A/D conversion module
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Figure 5. Heating control module circuit schematic diagram
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/************************************
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static int xdata StablePwm;
void PID_con(void)

{

int xdata P_out=0,1 out=0,D_out=0;

uint count=0;

PIDshu++;
if(PIDshu>500)

{
PIDshu=0;
if(AD_dangqgian.ad16<0x7035)
pwm.ad16 =475;
else if(0x7047<AD_danggian.ad16<0x706B)
{
if(AD_dangqian.ad16<0x705a)
StablePwm++;
if(AD_dangqian.ad16>0x705a)
StablePwm--;
if(StablePwm>175)
StablePwm =175;
if(StablePwm<0)
StablePwm =0;
pwm.ad16 =250 + StablePwm,;
}
else if(AD_dangqian.ad16>=0x706B)
pwm.ad16 = 0;
else pwm.ad16 =275;

40

if(pwm.ad16<0)
pwm.ad16=0;
if(pwm.ad16>475)
pwm.ad16=475;

UART setchar(0XAA);

H
if (pwm.ad16>0)

{
pwm.ad16--;
C_out=0;
UART _setchar(0X66);
H

else
{
C out=1;
UART _setchar(0X67);
}
}
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Figure 6. Incremental PID step control method
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Figure 7. PID algorithm flow chart of software
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Figure 8. Thetemperatur e effect diagram
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