95 22 5 12 o L5 HE E R Vol. 22 No. 12
2024 4E 12 A JOURNAL OF DYNAMICS AND CONTROL Dec. 2024

W& Y5 :1672-6553-2024-22(12)-054-007 DOI1:10.6052/1672-6553-2024-085

FEEMITgFERIRGEMITIH R

EF=ZE oMm okET ERAT M’
LR R 5B, ¥5r 2501000
. EEFRE R AR SN H S, dEat 100176)
B IIARK A EEhIRL 5 TR0, M 250061)

WE ARSI T AR T —Fh SRR AN 507 T R BLH 0 4 98 1] 2 MR O 2 7 T 4
BUF 320 o T 5 0T 0 00 11 9 L4 0 e 6 0 L4 23 10 26 A 90 P 40 T
W R LM 30 7 25 158004 A L 9 L S 01 P 5 1 — W 4 R o0 R 0L W 5 . o IR LM B3 T
1295 4 0 X K B T T S 0 T8 9 L A 1 1 O
OB B4t T 0 SRS P T B9 b e i e 50 0 < 0 9 0 W 0 e . X 4 5
FE A BT I T 000 95 B 50 A T 3 P o 5

E@A RS TRE. EHRE. ARMEH. GdHEERE. B, IR

4 %S TS S HRAR A A

Research on Simulation and Experiment of Active Vibration Isolation
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Abstract An active vibration isolation strategy is designed for semiconductor machining equipment. The
internal parameter characteristics of the vibration isolation mechanism are analyzed and a dynamic model
of the vibration isolation mechanism is established. Due to the fact that the isolation device of semicon-
ductor processing equipment consists of a baseframe, vibration isolation mechanism, and various compo-
nents supported by the vibration isolation mechanism, the dynamic model of the isolation mechanism
considers the baseframe, vibration isolation mechanism, and support components as a secondary isola-
tion system to simulate the isolation device. A control algorithm combining active disturbance rejection
control and absolute velocity feedback control are designed for the vibration isolation mechanism. A
simulation model based on the vibration isolation mechanism and control algorithm for semiconductor
processing equipment is built, and two important indicators, transmissibility and compliance, are given
Finally, the performance of the active vibration isolation strategy is verified through experiments.
According to the two indicators of transmissibility and compliance, it is proven that the designed control

algorithm performs better than commonly used control algorithms.
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Table 1 Vibration isolation parameters

Parameter VIM_.M VIM_K VIM_C BF_M BF_K BF_C

Value 1875 19000 10 1X10" 2x10" 100

Unit kg N/m N/(m/s) kg N/m N/(m/s)
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