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Design and Realization of Atomic Deposition Equipment Control System Based on PLC
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ABSTRACT: The work aims to design an atomic layer deposition equipment control system based on programmable
logic controller (PLC) to improve the reliability of atomic deposition coating process and stabilize the film quality. Ac-
cording to the working principle and process requirements, as well as the characteristics of sensors and actuators, a hard-
ware system scheme with Siemens S7-200 Smart PLC as the controller and MCGS 1070Gi touch screen as the
man-machine interface was determined. All logic control was realized; and the "PID+PWM" technology was used to con-
trol the temperature of the heating area with the transistor output terminal of the PLC. The control system realized one-key
operation of atomic deposition coating, which ensured high-precision temperature uniformity requirements (+1°C) during
the coating process, and ensured equipment reliability and repeatability of deposited films. After practical application, it is
proved that the control system has the advantages of good stability, small error and high degree of automation, and meets
the technological requirements.
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Fig.1 Schematic of atomic layer
deposition system
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Fig.2 Hardware structure in atomic deposition equipment control system
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Fig.3 Control logic flow chart
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Fig.4 Block diagram for heating
part of system
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*® 3 PID+PWM = HIE LM BEFE IR
Tab.3 Performance index of PID+PWM control algorithm

BEOEWREE/C  EFETRESs  BIEE% BRAIRZE/SC
60 266 0.66 0.12
80 357 0.87 0.30
150 664 0.20 0.19
x4 FERTLE
Tab.4 Time-consuming comparison min
PRI X 30 )z 100 )z 150 )2
Fahics 75 145 195
P 36 82 113
4 E5iE
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