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ABSTRACT

In the case of a precision equipment, it requires a vibration free environment to provide its
proper function. Especially, lithography and inspection devices, which have sub-nanometer class
high accuracy and resolution, have come to necessity for producing more improved giga class
semiconductor wafers. This high technology equipments require very strict environmental vibration
standard in proportion to the accuracy of the manufacturing, inspecting devices. The vibration
criteria are usually obtained either by the real vibration exciting test on the equipment or by the
analytical calculation. The former is accurate but requires a great deal of time and efforts while
the latter lacks reliability. This paper proposes a new method to solve this problem at a time. The
permissible vibration level to a precision eguipment can be easily obtained by analyzing a process
of Frequency Response Function. This paper also demonstrates its effectiveness by applying the
proposed method to finding the vibration criteria of a Computer Hard Disk Drive by Impact Test.
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Table 1. General Vibration Criteria
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*. Region I: Vibration up to this level do not
need special attention. The microscope may
therefore be installed without delay. Region
II: Vibration in area may affect High resolution.
If no better alternative site is available, reduction
of the vibration level is possible by other means.
Region MI: The site is definitely unsuitable,
installation is not recommended.
(a) CM300(Transmission Electron

Microscopes) Vibration sensitivity graph''
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¥. Solid curve corresponds to vertical, dotted curve to

horizontal base vibration. Line represents constant

velocity which is approximate lower bound to

data.(Data from Perkin-Elmer document MLD

00254"Macralign Sensitivity to Floor Vibration and

Acoustic Disturbances.”)

(b) Vibrational base displacement of Perkin-Elmer
Micralign Model 341 resulting in 0.1 micron
image motion.”

Fig.1 Examples of vibration criteria for

precision equipment
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Fig.2 Measurement and analysis system of
vibration test for precision equipment
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@ Decision of
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[ End |

Fig.3 Procedure of vibration test for

precision equipment and the point at issue
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Fig.4 FRF measurement and
analysis system of structure
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® Access of equipment properties
* Resolution
* Permissible relative displacement
of vibration for Test Equipment
¥
® Dynamic Test for Measurement of FRF
* Vibration Test
* Impact Hammer Test
¥
® Decision of permissible vibration force criteria
= FRF(H;;(w))
* Analysis of mode shape for Test Equipment
(rigid, flexible mode)
= Permissible relative displacement of
vibration for Test Equipment
2
® Transformation of permissible vibration
force criteria
» Force criteria ¢ Vibration criteria(mass)
2
® Decision of vibration criteria
» Frequency, Amplitude

¥

Fig.5 Procedure of vibraton criteria decision
for high technology facilities using FRF
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where,

F : transmissibility force of test specimen
Fu : input force of exciter system

X @ responce displacement of test specimen

Xo © input displacement of exciter system
T, : transmissibility
w, - natural frequency of exciter system
w, . exciting frequency
¢ : damping ratio
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Fig.8 Vibration criteria of HDD using
vibration test
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Fig.10 FRF of HDD Media Part
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Fig.11 Relative FRF of HDD Head and
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Fig.12 Force Criteria of HDD Head and
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