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Automatic Adjustment of Small Vibration Sensor using Self-Coupled Effect of

Semiconductor Laser
g =", EmE 4T, wm ET
Keiichi KONDO , Norio TSUDA , Jun YAMADA

Abstract With the advance in technology, it becomes to necessary to detect a small vibration that
has been neglected in the manufacturing process before. A laser interferometer is used as a small
vibration sensor. But there are some disadvantages, for example, weakness for external vibration,
difficulty for optical alignment, etc. These disadvantages are improved making use of self-coupling
effect of semiconductor laser, because this sensor is composed of only a laser diode and a lens. The
laser light is irradiated to a target with the lens, and the scattered light is detected by photodiode.
When a small vibration less than half-wavelength of laser is measured, it is needed the reference
signal. The reference signal is generated by moving the sensor at high speed. The vibration
amplitude is detected from the ratio of the output signal to the reference one. Moreover, the
sensitivity of the sensor is different from the distance between LD and target. Therefore, it is
necessary to adjust sensitivity. Up to now, it has been adjusted by the method of the manual
operation. The sensitivity adjustment is automated by the microcomputer. As a result, the

measurement accuracy was able to be improved.
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