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INSTITUTE OF ENVIRONMENTAL SCIENCES AND TECHNOLOGY

Contamination Control Division
Recommended Practice 024.1

Measuring and Reporting Vibration in
Microelectronics Facilities
IEST-RP-CC024.1

1 SCOPE AND LIMITATIONS
1.1 Scope

Equipmentused in the manufacture, measurement,
and inspection of integrated circuits is sensitive to
vibration and sound. It is therefore necessary to
establish levels of vibration sensitivity for them
and to ensure that vibrations occurring in the facil-
ity or at the site at which they are located are below
those levels.

Such equipment will be referred to as process tools
in this Recommended Practice (RP).

This RP is intended to provide guidance for use in
the microelectronics industry. However, it may
alsobe applicable in pharmaceutical and biological
research, metrology laboratories, and other con-
texts in which vibration control is important.

This RP provides guidelines for conducting vibra-
tion measurements and reporting vibration data,
specifically for:

a) Selecting suitable instrumentation and hard-
ware for use in vibration measurements.

b) Establishing sensitive process tool vibration
thresholds.

¢) Conducting vibration measurements on sites
and in facilities.

d) Reporting results of vibration measurements in
a uniform and consistent format.

1.2 Limitations

This Recommended Practice focuses on vibration.
Although control of acoustical disturbances is
equally important, it is not the subject of this RP.
However, ANSI documents S1.1, S1.4, S1.11, and
§1.13 (see section 2) are available for those seeking
guidance in measuring acoustical noise.

2 REFERENCES

ANSI-S1.1: Acoustical Terminology, Including Mechan-
ical Shock and Vibration. American National Stan-
dards Institute.

ANSI-S1.4: Specification for Sound Level Meters. Amer-
ican National Standards Institute.

ANSI-51.11: Specification for Octave-Band and Frac-
tional-Band Analog and Digital Filters. American
National Standards Institute.

ANSI-51.13: Methods for the Measurement of Sound
Pressure Levels. American National Standards
Institute.

Bendat, ].S., and A.G. Piersol: Random Data: Analy-
sis and Measurement Procedures. 2nd ed., Wiley-
Interscience, New York: 1986.

Biggs, J.M.: Introduction to Structural Dynamics.
McGraw-Hill, New York: 1964.

Ewins, D.].: Modal Testing: Theory and Practice. Re-

search Studies Press, Letchworth, EBBE |. lﬁﬁﬁ ents
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Hurty, W.C., and M.F. Rubenstein: Dynamics of
Structures. Prentice-Hall, Englewood Cliffs, New
Jersey: 1964.

Oppenheim, A.V., and A.S. Willsky: Signals and
Systems. Prentice-Hall Signal Processing Series,
Englewood Cliffs, New Jersey: 1983.

3 TERMS AND DEFINITIONS

Many of the definitions in this list are specialized to
this document.

aliasing

A distortion of frequency data that occurs during
digital data acquisition when the sampling rate of
the data acquisition hardware is too slow to capture
the higher-frequency data that may be present. (An
anti-aliasing filter to block out high frequency data
may be used to overcome this phenomenon.)

averaging
The process of developing the mean average value
of a signal.

centile averaging

The process of determining the statistical time
distribution of an ensemble of magnitude val-
ues. In spectral analysis, the result envelops the
spectral values denoted by L, where L is the
level exceeded 1% of the duration of the mea-
surement period.

exponential averaging (also known as
moving averaging)

The process of determining a power spectrum
where the most recent record is most heavily
weighted to yield the arithmetic mean for the
number of averages selected.

filter averaging time (also known as
filter integration time)

Thelength of time for averaging filtered data. In
measuring random data, the averaging time is
inversely proportional to the error in the power.
For a given error or confidence limit, the re-
quired averaging timeis inversely proportional
tobandwidth; the governing relationship is com-
monly referred to as the time bandwidth prod-
uct.

linear averaging (also known as stable,
or power, averaging)
The process of determining a power spectrum

where all records are weighted equally to yield
the arithmetic mean for the number of averages
selected.

maximum hold averaging (also known
as peak-hold or continuous peak
averaging)

The process of determining a maximum signal
value from an ensemble of magnitude values. In
spectral analysis, maximum hold averaging re-
sults in the envelope of spectral amplitudes that
are not exceeded during the measurement ses-
sion.

bandwidth (also known as effective
integration bandwidth)

The spacing between frequencies at which a band-

pass filter attenuates the signal by 3 db.

Note: In constant bandwidth applications, band-
width is often mistaken for the resolution
bandwidth. (The actual bandwidth is some-
what larger than the resolution bandwidth, the
ratio dependingupon the type of window weight-
ing that is employed.)

analysis bandwidth

The total relevant frequency range (for example,
1 to 100 Hz), independent of type of analysis,
resolution, or both.

constant bandwidth (also known as
narrowband)

A form of analysis or band-pass filter in which
the bandwidth is constant and independent of
the center frequency.

constant percentage bandwidth (also
known as proportional bandwidth)

A form of analysis or band-pass filter in which
the bandwidth is proportional to a center fre-
quency. The most common forms of constant
percentage bandwidth are octave bands and
one-third octave bands, defined in ANSI-S1.11
(seesection 2) as 69% and 23% of center frequen-
cy bandwidth, respectively.

integration bandwidth

The width of the frequency band over which a
measurement is made or a mathematical oper-
ationis performed. The amplitudes of vibration
are a direct function of the integration band-
width used; i.e., the greater the bandwidth, the
larger the amplitudes.
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