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Abstract

A closed-loop segmented PID model is established to solve the nonlinear, large inertia and large
lag problems of temperature control. Firstly, the rising stage of temperature is divided into the
rising stage, the oscillation stage and the stable stage. Using Simulink module of MATLAB to build
the closed-loop segmented PID model, and changing its proportion, integral and differential coef-
ficients through experiments, the system output is more perfect. Finally, through the combination
of heating module, temperature control module and display module circuit and the application of
Proteus Software simulation, the results show that the selected parameters can make the system
stable at a constant temperature, and the error is small.
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Figure 1. Schematic diagram of the overall hardware connection
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Figure 2. Schematic diagram of single chip microcomputer application system
connection

2. BR RN NARREETEE

3.2. BB

BifF2% U4, U5, U6 %t I Q0-Q7 43 MRt B = AN 1) A1-Gl. A2-G2. A3-G3. =AHiffs
ff N\ DO-D7 #4527 # ALY PO.0-PO.7. BiAFE#R 1E [14) HIHEAE P2.7-P2.5 5|l HLB& 4 I n %]
3 Fi7so

L L klﬁE‘ E L & ] IB
skkEERRElE 3 o b i ] e 3
|
o oo - o - o
EEBA
aaa80s J I E EE:AJ . B{¢ I uﬂm
3 808805 g a80=05)
2| o]
l ol =0 g =l |
U4 P us - us
=1 1 — |1
oE oe 3
LE |11 ccig LE (1 cc2, L [Hl—~cc,
o o ol o, e ol e ol
= a6 D6 e —o a6 D6 tee a6 D6 e
e BE S8 Rt 3p
a4 D4 Q4 D4 Q4 D4
Hs &P = P 0 sB
1 a2 b2 (4 —g i o2 o2 |4 a2 o2 |
A e o b=y Dooe 19 ] ! S B T o1 D00
a0 Do a0 Do a0 0o
ANCE73 ANCETa 573

Figure 3. Shows the circuit connection diagram
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Figure 4. Schematic diagram of analog-to-digital conversion circuit
connection
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Figure 5. Schematic diagram of temperature control circuit connection
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Figure 6. PID temperature control system diagram
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Figure 7. Flow chart of temperature control algorithm
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Figure 8. Timing program design
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Figure 9. Block diagram of analog-to-digital

conversion
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Figure 10. Proteus temperature output curve
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Figure 11. Digital tube output
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