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An Analysis and Assessment of Transient Vibration Phenomenon

for Precision Equipment Due to Adjacent Utility Operation
in TFT-LCD Fab
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ABSTRACT

Inside the factory buiidings ot aprecision industry (which produces semiconductors or
TFT-LCD), thousands of vibration—sensitive precision equipments operate in the clean rooms.
Various utility equipments that are installed around them for proper operation cause various
sources of noise and of vibration to exist inside the clean rooms and thus deteriorate the noise
and the vibration environment within. In this study, we check if the existing transient vibration
phenomenon is caused by the vibrations that arise from operating the utility installed near these
equipments; compare and evaluate the vibration criteria of precision equipments regarding the
transient vibration phenomenon; and check the efficiency of these criteria.
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Tablel A normal specification of a precision

equipment
Item Dimension or weight
Eq“‘%ji“g fsﬁ“gg 77| 3,100 mm(W)x5, 100 mm(D)
Pad size 2,830 mm(W)%3,200 mm(D)
Total weigk}t of precision 33.358 kg
equipment
Weigh; Qf main.body of 15,000 kg
precision equipment
The number of foot 6 EA
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Fig. 1 A general specification of precision equipment
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Table 2 A vibration criteria of precision equipment

Description Graph
anTmimon)
D1~5Hz : 0.2 gal or less
@5~40Hz : 2/m or less |y
3 40~100Hz : i
500 s or less |%

% Red line in graph is vibration criteria

Table 3 A basic specification of an common type pad

Specification of Pad
Length
3,200 mm | 2,830 mm

Type | Piece

Width

Thickness | Weight

Common 1 355mm | 7.4 Ton

* Quter is steel plate, and inner is RC
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8795

879

8785

878

8778

CFTET T P
S BRCEIENE2235c2 808588

Fig.5 The heights of the nozzle head in the
Z~direction

AANEY B7HeFl gantrye FHEEFLR
150 m/s2 $-4%ol0, oW TFT-LCD AAAE
o]] B3e zto|doz Q% ZAa o 5mm (HHL
o] WAL}, o]H3 EAoZ oF 30Hz F
‘:_Lg,] Ago] AuAY EH4Y AoZ o€t

3.2 LUZH U LYst= 1
A It

R
BE—: 74 &?l?lxlg
o 7I&EE AME J4sia,
nozzle head, surface plate® pad 2 sub- structure
)\h;} o]]k] /‘Z]B]-E}:(Z)Oi x]%_. 5_760}@1 o\:q
Fig. 69 &4 A /=& Ui

(2 ¥4 % 2%

AN 12 AFSH/EA
head$} pads HXEE A3,
s et gk

@ Nozzle head

gelst7] HEM Ch1~4
z—]mz]-ﬂ] AARE A

c=20

A3ZE nozzle

FREAE 49

S dod ez qdHs

S
[}

1 Point & Direction of vbration measurement

7 Utk

Surface: Hatn

Vacuum
Pump
Fig. 6 Vibration measuring points I

Table 4 The results of preliminary vibration mea-
surement and analysis [Unit of Acc: mmy/s’]

Condition of | Measurement Ng}xﬁxﬁgc Frequency domain
disturbance point . Peak Peak
domain | frequency | Acc

.| Nozzle head 40 25Hz 8.2

Do not exist

Pad 30 83 Hz 6.4

Nozzle head 300 26 Hz 82

. Pad 60 26 Hz 4.8

Exist
Nozzle head 180 83 Hz 62
Pad 70 83 Hz 8.2

*  Peak frequency and peak Acc in frequency domain of
condition of disturbance exist are basis of peak
value at nozzle head.

#x Value of vibration is of the Z-direction.

xxx Disturbance set classification the basis of a certain
vibration at nozzle head

N
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Fig.7 An exemplary vibration data of the nozzle
head and the anti-vibration table when the
external vibration does not exist (Case 1)
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Fig. 8 The vibration data of the nozzle head and
the anti-vibration table when the external
vibration (26 Hz) exists (Case 2)
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Fig. 9 The vibration data of the nozzle head and
the anti-vibration table when the external
vibration (83 Hz) exists (Case 3)
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Table 5 The activating conditions for the adjacent
robot while measuring the vjbrations

[Unit : %]
Case With glass \Whout glass
Case 1 100 100
Case 2 80 100
Case 3 80 80

l . Pont & Direction of vibration meastreme

Robot

‘ Sub-Sturctire } | ]

Vacuum
Pump

Fig. 11 Vibration measuring points II

732/ 2 AZTS IS = &/A17A A8 F, 2007d

@ Case 19 7% : Nozzle headolA] A=
A5 Fu B4 21 Ae7EE 7|§ed gy
Fo5E o 26 Hzold & 133mnys®, ol 14 2
5% nozzle head AF9 BEF959 Y3}
o} (Fig. 12 #a)

@ Case 29 7% : Nozzle headdlr wAste
g e BA 247 JAF7EE 71ge2 84
FosE o 21HzolA & 36 mm/s’, ol 1A 2
554X nozzle head IE9 BEF v} vh2r}
(Fig. 13 #3)

® Case 39 7% : Nozzle headA 2HAs=
A5 Fu B4 An A57EL 7jFo= By
Fo4E o 21 HzlM ¢ 34 mmys?, ole 13 2
5542 nozzle head 59 gEFuse thar)
(Fig. 14 #1)

@ Vacuum pump 7Hs9 7S igelA A
sHe AL oF 83Hz AE°l9, °]= nozzle head
NA HF A&AZEe] 1 AFE HEH o2 LA}
= A% ©Y F959 83Hz9 FYsith

® £¢437 : Nozzle head*lA 2] ZFol ‘Case
1'9] %7} ‘Case 2’9} ‘Case 3’9 Z-$ol vlus}
o ofF 2~48f EA et 9lem, 1k AFEA
Al AFO] EFE dosle FE AFEAHe=R
nozzle headollA S8 26 Hz &S 9F
gz BT A 100% 7Hsz7Q) ‘Case
e A92 AU

Table4 The results of secondary vibration mea-
surement and analysis [Unit of Acc

mm/s?]
Condit . Mea- AMaX'f Frequency domain
ondition o cC O
disturbance sz?ﬁnt time Peak Peak
p domain | frequency { Acc
Case 1| NOZe | 400 | 26Hz | 133
Robot Nozzle
working Case 2 head 200 21Hz 36
Case 3| NOZE | 120 | 21hz | 34
Pump Pump 83 Hz
working pipe 20 250 Hz 765

*  Peak frequency and peak Acc of frequency domain
are basis of peak value at nozzle head.
*+  Value of vibration is of the Z-direction.
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(d) Acc of robot support in frequency domain

Fig. 12 An exemplary vibration data of each point

of support in the Z-direction when Case 1
is the operating condition for the adjacent
robot
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(d) Acc of robot support in frequency domain
Fig. 13 An exemplary vibration data of each point

of support in the Z-direction when Case 2
is the operating condition for the adjacent
robot
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(d) Acc of robot support in frequency domain

Fig. 14 An exemplary vibration data of each point
of support in the Z-direction when Case 3
is the operating condition for the adjacent
robot
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Fig. 15 An exemplary vibration data of excitation
in the z—direction after self-impact-vibration
of the nozzle head (or gantry)
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