gk

SEEE 38, 11 (2009) 576-582

Received January 15, 2009; Revised August 20, 2009; Accepted September 2, 2009

T ZnSe 2A® LED 2B W /-{&a kb —L > XFi4EtHH

KH Hz> - hiy JofE* - M 2R - OhE BoCr - Bk BT

ALK S A 7 A T2EER T640-8510 FIEKILTH A 930
o PR T F263-8522 TEETHAGEXIRAENT 1-33
e RIRRS R EBEERE T2 9e R T560-8531 SRR LT 1-3

Low-Coherence Interferometry Using Time-Modulated ZnSe White
Light-Emitting Diode

Takayuki OHTA*, Mansaku NAKANO*, Tatsuo SHIINA**, Masafumi ITO* and
Yasuyuki OKAMURA***

* Faculty of Systems Engineering, Wakayama University, 930 Sakaedani, Wakayama 640-8510
** Faculty of Engineering, Chiba University, 1-33 Yayoi-cho, Inage-ku, Chiba 263-8522
*** Graduate School of Engineering Science, Osaka University, 1-3 Machikaneyama-cho, Toyo-
naka 560-8531

The thickness measurement of SiO, thin film was performed by low-coherence interferometry
using time-modulated ZeSe white light-emitting diode. The blue light component and the fluores-
cence component were separated at more than the time-modulation frequency of 500 kHz. The
coherent length of the fluorescence component was approximately 1.6 gm and it corresponded to
the theoretical value. SiO, films with thickness of the order of 1 yum were successfully measured
by using the interference of fluorescence component.
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Fig. 1 Schematic illustration of emission of white LEDs.
(a) ZnSe-based white LED, (b) GaN-based white LED.
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Fig. 2 Emission spectrum of ZnSe-based white LED.
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Fig. 3 Pulse waveforms of blue light and fluorescent light.
(a) 50 kHz, (b) 300 kHz.
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Fig. 4 Dependence of modulation frequency on emission intensities of white light and fluorescent light.
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Fig. 5 Experimental set up for low-coherence interfer-
ometry using time-modulated ZnSe-based white LED. LED:
light emitting diode, LD: laser diode, PD: photo detector,
PMT: photomultiplier, BPF: band pass filter.
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Fig. 6 Interference waveform of ZnSe-based white LED.
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Fig. 10 Interference waveforms of time-modulated ZnSe-
based white LED on SiO, thickness of 1043 nm. (a) Mea-
sured interference waveforms, (b) fluorescent light, (c)
Gaussian fitting of interference (b).
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Fig. 11 Thickness measurement of SiO, film using time-
modulated ZnSe-based white LED.
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