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ARTICLE INFO ABSTRACT

Article history:

This paper presents the vibration and noise diagnosis results for a Lamination

Rec?ived 21 April 2026 Machine Interface (LAMI) unit used in the IT laser multilayer system (LMS)
Revised 25 May 2026 innovation process. Acceleration sensors and microphones were installed at three
Accepted 28 May 2026 . A - )
stations—Inspection, Chamber-1, and Chamber-3—to simultaneously acquire
vibration and noise data. Vibration displacement was evaluated over the 2.5-100
Keywords: - . Hz band by double-integrating the acceleration signal in the frequency domain;
Vlt?ratlon diagnosis a 2.5 Hz high-pass filter suppressed low-frequency drift. Vibration levels at all
Noise mea'surement measurement points remained below 10% of the camera FOV specification
LAN_H equipment (£150 pm), and the noise level did not exceed 68.7 dB(A)—well within the 85
Semiconductor process dB(A) workplace standard. During UVRW stage material transport, vibrations
Precision machinery increased up to 15 times in Chamber-1 and five times in Chamber-3, with
Field of view (FOV) dominant low-frequency components below 5 Hz. These findings confirm
acceptable equipment performance for precision optical inspection and establish
a baseline dataset for vibration-based quality monitoring .
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Fig. 1 LMS system and vibration & sound measurement points
(Inspection station, CB1, CB3 and etc)
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(b) Acoustic measurement setup
(1 m apart from the equipment and 1.5 m height)

Fig. 2 Vibration and acoustic measurement setup
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Table 1 Summary of vibration and noise measurements based
on operating conditions

?zzz;ff Before moving (pm rms) After moving (um rms)

Pomi:em"“ x|yl |2l (:;(1:) x|y |||y (;;’(‘:)
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CBl [023]0.19{0.33]0.21{0.86| 67.7 |1.24|345]|1.29|3.12|0.87| 685
CB3 [225]0.423]2.25/2.94{093| 672 |6.78|13.0|7.60| 12.8] 1.17| 682

Table 2 Summary of vibration levels at the UVRW stage based
on operating conditions
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Operating Before moving After moving
condition (um rms) (um rms)
direction
Points xl vl x2 y2
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Fig. 3 Time-domain vibration signals and FFT spectra in the
x-axis during movement at the inspection station
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Fig. 4 Time-domain vibration signals and FFT spectra in the

y-axis during movement at the inspection station
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Fig. 5 Time-domain vibration signals and FFT spectra in the
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Fig. 6 Time-domain vibration signals and FFT spectra in the
y-axis during movement at the CB1
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Fig. 7 Vibration FFT spectra at the UVRW stage of CB1 before
and after movement in the x- and y-directions, respectively
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Fig. 8 Vibration FFT spectra at the UVRW stage of CB3 before
and after movement in the x- and y-directions, respectively
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