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The tunability of the wavelength is one of the virtues of a laser diode.

By using this

characteristic, the phase fluctuation caused by the external disturbances can be eliminated from
the interference signal. The process of the elimination and the characteristics of the feedback
control are examined for various feedback signals, which are generated from the photo diode

or charge-coupled-device (CCD) image sensor.

It is shown that the surface profile of the object

can be measured with high accuracy by using sinusoidal phase modulating interferometer with

feedback control.
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Fig. 1 Experimental setup of the sinusoidal
phase modulating laser diode interferometer
with feedback control system. LD, laser diode;
LM, laser modulator ; P, photodetector ; FBSG,
feedback signal generator; FBC, feedback
controller.
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Fig. 2 Block diagram of the feedback signal
generator.
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Fig. 3 Block diagram of the feedback
controller.

Fig. 4 Block diagram of the feedback
system of the sinusoidal phase modu-
lating interferometer.
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Table 1 Specification and driving condition of
the CCD image sensor.

Size of the photodetector 9.0x14 yum
Interval of the photodetector 14 ym
Number of the available photodetectors| 4, 096
Number of the used photodetectors 60
Driving frequency 2.0MHz
Time of the charge storage

Fourier transform method 62.5 us

Integrating-bucket method 250 us
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Fig. 5 Dependence of the suppression of the
phase fluctuation on the disturbance frequency.
The plotted data were measured with (&) a
photo diode, (O) a CCD imge sensor with
T.=62.5us, and (00) CCD image sensor with
T.=250pus. The solid and dotted lines were
obtained by the theoretical calculation.
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Fig. 6 Experimental results measured when
the feedback is off. (a) Surface profile of the
diamond turned aluminum disk and (b) surface
profile of the same disk measured after a few
minutes.
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Fig. 7 Experimental results measured when
the feedback is on. (a) Surface profile of the
same disk shown in Fig. 6 and (b) surface
profile measured after a few minutes.
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Fig. 8 Amplitude of the Fourier spectrum of
the interference signal S(z) obtained when (a)
the feedback is off and (b) the feedback is on.
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