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Fault Detection System Development for a Spin Coater Through Vibration Assessment
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Spin coaters are the essential instruments in micro-fabrication processes, which apply uniform
thin films to flat substrates. In this research, a spin coater diagnosis system is developed to
detect the abnormal operation of TFT-LCD process in real time. To facilitate the real-time data
acquisition and analysis, the circular-buffered continuous data transfer and the short-time Fourier
transform are applied to the fault diagnosis system. To determine whether the system condition is
normal or not, a steady-state detection algorithm and a frequency spectrum comparison algorithm
using confidence interval are newly devised. Since abnormal condition of a spin coater is rarely
encountered, algorithm is tested on a CD-ROM drive and the developed program is verified by a
function generator. Actual threshold values for the fault detection are tuned in a spin coater in

process.
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1. A8 T Ase 37 ANA LA AFH Zo] &
By Aot A 7|FHY & Fo i) F
TFT-LCD 9 Az FAANAM 43 FAY AEh 23 FZEHAA oleid AFe g 9o
FE5S Hd Aol A A8, 29 FH (spin Y o] FLFA A T}
coater)E T3 HA ’:JEIM FEANE dHd el E dFdAe 23 e Asddde HE
1A ZYIA 9 29 IHE Y4AEE o 53 2% =ZE9 o]d& mE AASY =W =
&3t WEA 9ol 9 j‘i‘a st FHE B ATAstE A% & AstE vy He A
A ogdE 2719 gt pdEel o WA & HHo 2 gith
FANA AAEH T Q. ZEEE ghute] T = oA gidel He Ay AR TFT-
2% I FALEe} §A9 FEo o3 2H LCD ¥4 AHEE 3 e Avlolrld L |
™ 10 nm FF FAY wEE FAstE Aol Fa 9lee dHE Fu F4E& I AAS 7
7hestth. B AT oY A2RE FEI Fa & gtk wEbA, 28 I A TAE =
3 TFR-LCD ZAe dH AxAj9 #e dF A 7H&EE AMZ 4T @gwoz ods 2
Aol o] gFHE ot 23 FE A LA H @43 = i AA"EE AAEE AS A=
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(a) Auto power spectral density for balanced mass

Auto Power Spectral Density
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(b) Auto power spectral density for unbalanced mass
Fig. 1 Frequency analysis comparison between balanced
and unbalanced masses in a CD-ROM drive
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(a) Front of the tested spin coater

|

(b) Accelerometer attached to the spin coater
Fig. 2 Experimental setup
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Fig. 3 Conceptual configuration of spin coater fault
detection system
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Fig. 5 Frequency spectrums of vibration in the spin coater
during a cycle
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Fig. 7 Fault diagnosis under test with a function generator
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Table 1 Threshold values for normality test

SSR (significant signal ratio) 1.5%
N (Number of SS) 2
MAET (MAE threshold) 160%
SRT (similarity ratio threshold) 50%
NRT (normal ratio threshold) 80%
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