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A Study on the Specification of Vibration Criteria of Sensitive

Equipment
Hong-Ki Lee, Hae-Dong Park, Doo-Hoon Kim, Sa-Soo Kim

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 of high sensitive equipment should be expressed in the form of 'exactness’ and 'accuracy’,
because this is made basic data in the use of building structure design. This paper made a study
on the specification of high sensitive equipment and proposed a contents of the specification.
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. Allowable floor vibration for Philips Electron
Beam Pattern Generator Beamwriter
EBPG-4, as
(from  installation  conditions  manual-
4822-874-80301). Lower bound to dividing
line between safe and uncertain operating
regions is 6 nm/sec = 240 in/sec.

(¢c) Allowable floor vibration for Philips Electron
beam patterm generator beam-writer
EBPG-4"

specified by manufacturer

Fig. 2 Example of vibration criteria for vibration
sensitive equipment
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’I‘éble 1. The vibration criteria of vibration

" . e
sensitive equipment

allowable values via connecting
smooth lines.

-~ Descrip. Vibration Criteria Performance]  Remarkes
ITEM (allowable vibration) eriormance ermarxs
Model:PSI Auto Probe M5, Park
AFM .
. -. Frequency range 0.5~ 10Hz . Scientific
(Atomic Force ool 02m. Resolution I X
Microscopy) displacement X /.tm, frequency S 05A r_lstx'urr}ents '
range>10Hz velocity 60um/s, ’ .Dimension : Main Stage
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-. Velocity less than 6.35im/s e . .
. over the range 1 to 100Hz as ) Model:06-650, Physical Electronics
Microbeam Io . . Beam diameter
. measured with one-third g . S .
n Gun octave bandwidth (Based on : 150A .Dimension : main unit 500(w) x 130
BBN Criteria D) (d) X 1900(h)
~-. 1Hz ' less than 25m p-p 2Hz
 less than 1.5im p-p 3Hz :
less than 2.0/m p-p 5Hz : . -
SEM less than 3.0pm p-p 10Hz Resolution Model HITACHI - 5-500
8 . upward :less than : 0.6nm . . . .
(Scanning Ele 30 N .Dimension: main unit
ctron Microsc VHR DT Magmification | S90(W) X 1030(d) X 1600(h)
ope) ;
. For the 1 Hz to 10Hz range, |:250~1,000,000 . -
carry out interpolation on the -Weight :38ke
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Table 2 Specification of BBN criterion curves

for vibration sensitive equipmentm'(m
Description Amplitude Axis| Freq. Axis
Axis Scale Logarithm Logarithm
Amplitude Unit Veloctty
mphtude Lot (dB. ve lum/s
Amplitude Shape RMS
Proportional
Frequency Bandwidth
Resolution (1/3 Octave
Band)
Frequency Span 4-100 Hz

Table 3 New proposal specification of vibration

criteria vibration sensitive equipment

Description| Amp. Axis |Freq. Axis| Remark
Axis Scale| Logarithm Linear
Displacement X
Amplitude (pm) Frequency
Unit (Velocity, resolution
Acceleration”) decide to
Amplitude {Peak to Peak consider
State  |(Peak, RMS" of internal
Frequency ?ﬁ;:g;t damping
Resolution of t‘he
Band) equipment.
Frequency 4-100 Hz
Span
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