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The development of laser doppler vibrometer using DPLL
for the detection of ultrasonic vibration

Myoung Sun Kim, Seung Jong Kim, and Hoseong Kim'

Department of Elecirical Engineering, Chung-Ang University, Seoul 156-756, KOREA
TE-wiail: Weim@cowac.kr

(Received Janvary 18, 2000, Revised manuscripl received Seplember 35, 2000)

This paper deals with the development of Laser Doppler Vibrometer (LDV) (hat can measure he fieguency and amphtude of
the ultrasonic vibration. He-Ne laser (632.8 nin) is used as a light source. and Michelson interferomeler in winch reguency of the
objective beam is slufted by Bragg cell 15 adopted The [requency modulated signal centered at 40 MHz fiom the PIN diode 15
amplified. down-converted to 2.5 MHz, filtered and digilized. The voltage output that is proportional 1o the velocily of the
vibratimg surface is obamed using digital PLL. A microprocessor is used to extract the frequency and amplitude of the vibration
{rom the voltage oulput. 1t is found that the developed LDV can measure up to 300 kHz vibration and the mummm measurable
amplitude is | nm at 300 kHz, We believe that this LDV can be uscd to measure the vibration of the heavy electric machinery and
micro-size structures.

OCIS code - 120.7280.



