


Design of the electronic eva-
luation unit

The He-Ne laser and the elect-
ronics for processing the inter-
ferometer signals received from
the measuring head are housed
in a 19 inch evaluation unit. The
signals are processed and the
reference mirror and the variab-
le input amplifier are controlled
by multiple microprocessors
and very quickly programmab-
le logic circuits. The evaluation
unit has a modular structure, so
the measuring system can be
adapted flexibly to an applica-
tion by the addition of various
signal processing cards. The
evaluation of two series LSV
sensor heads can be housed in
a 19 inch device.

The data capture can be syn-
chronized with external events.
This is achieved by using a
trigger input with an extremely
short delay time. This also ena-
bles the phase responses of
an object to be measured at a
known excitation.

The evaluation unit can be
equipped with different inter-
face cards to suit the intended
purpose:

The high-speed evaluation card
provides a USB and an RS232
interface for connection to a
PC. There is also a trigger input
for synchronizing the vibration
measurement with an external
excitation source. This evalua-
tion card can be used to control
both various functions of the
vibrometer as well as signals
with a maximum sampling fre-
quency of 1 MHz (corresponds
to a maximum possible signal
frequency of 500 kHz) and a
maximum data block length of
32768 values. The application
programming interface (API) for
communicating with this card is
available for the user. ADLL, a

Measurement with the INFAS-Vibro software

Matlab library and correspon-
ding VI modules support integ-
ration into independent applica-
tions.

The parallel interface card ma-
kes the demodulated interfero-
meter signal available as a di-
gital, parallel 32-bit word. The
resolution (an LSB of this word)
corresponds to approximately
0.078 nm. The parallel 32-bit
value is available with a very
low latency, and can be read
out at a scanning rate of up to
4 MHz. This facilitates use of
the full possible bandwidth of
2 MHz. In this case, the data
block length depends only on
the PC evaluation, and is not
limited by the hardware. Typi-
cal fields of application for this
interface are high-resolution
frequency analyses of forced
vibrations of micro-objects.

Vibration analysis systems of-
ten provide analog inputs for
the sensors. The analog inter-
face therefore has an analog
output for integration into such
systems. This enables conven-
tional vibration sensors to be
easily replaced by laserinterfe-

rometric vibrometers. The dy-
namic range of the series LSV
vibrometer is far greater than
the measuring range of conven-
tional sensors, as is the ana-
log resolution achievable with
reasonable expenditure. The
measuring range mapped at
the analog output can therefore
be selected in seven stages (
0.63 ym to = 2.6 mm) to adapt
to different fields of application.
This is normally done with a ro-
tary knob on the front panel, but
the range can also be switched
by suitable software via the PC
interface. An additional input for
resetting/zero setting the ana-
log signal further simplifies use.
All in all, the analog interface
card offers 16-bit resolution
with a maximum output rate of
10 MHz.

Although the various interfaces
available with the series LSV
laserinterferometric vibrometer
can be integrated into almost
every measuring system, expe-
rience has shown that most of
the applications involve stand-
alone operation with PC soft-
ware. The INFAS-Vibro soft-
ware controls the vibrometer



Simple measurements made in high vacuum by placing the non-
contact measuring vibrometer outside the vacuum chamber

via the USB or RS232 interface
or via a DIO card from National
Instruments (PCI-6534) used
with the high-speed parallel in-
terface of the vibrometer. The
software enables vibration si-
gnals to be displayed, saved
and preprocessed. Recording
the raw signals enables the
measurements to be analyzed
offline without restriction. A con-
figurable export in ASCII format
data enables both raw and pre-
processed signals to be further
processed. For integration into
independent applications, IN-
FAS-Vibro can be controlled by
a simple protocol via TCP-IP.

Analyzing and measuring
mechanical vibrations wit-
hout contact

Series LSV laserinterferomet-
ric vibrometers can be used in
all fields of application in which
mechanical vibrations have to
be analyzed and measured wit-
hout contact. Its main advanta-
ges in comparison to other vi-
bration measurement methods
are its non-contact and thus
reaction-free mode of operati-

on, the large measuring range
with a distance resolution of
less than one nanometer in the
time range, which is increased
by the FFT to less than 80 pico-
meters in the frequency range,
and, of course, the frequency
range from 0 Hz to the current
maximum of 2 MHz. The vibrati-
on spectra, natural frequencies
and modes of vibration can also
be determined. Multicoordinate
measurements and differential
measurements can be made
with the aid of multiple systems.

A special version of the series
LSV vibrometer which can work
in vacuum is possible, but tech-
nically very complex. However,
it is often possible to see the
object to be measured through
a window in the vacuum cham-
ber, in which case the measure-
ment can be made through the
window by an externally placed
measuring head. This makes it
very easy to measure objects
lying in a vacuum.

Conclusion

The laserinterferometric vibro-
meter is a valuable tool for all
applications in which precise,
non-contact measurement of
object motion is required. The
non-contact mode of operation
provides a means of quickly
analyzing objects in different
positions without any mechani-
cal influence by the sensor. The
system is characterized by high
precision and resolution, and
a very wide frequency range.
The adaptable measuring ran-
ge facilitated by the zoom ob-
jective, the diverse interfaces
of the evaluation electronics as
well as the comprehensive soft-
ware support make the series
LSV vibrometer an important
measuring instrument in pro-
duction, quality assurance, and
research and development.
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