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A Reflection-Type Pulse Oximeter Using Four Wavelengths Equipped with a Gain-Enhanced
Gated-Avalanche—-Photodiode
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We propose a reflection—type pulse oximeter, which employs four kinds of light—emitting diodes
(LEDs) and a gated avalanche photodiode (APD) for monitoring four different wavelengths. Wavelengths
of the LEDs are 635 nm, 760nm, 810nm and 945nm. The four LEDs are driven by a pulse mode in a sequence
manner at a frequency f (=10 kHz). The APD is operated in a gated “gain—enhanced” mode at a frequency
4f (= 40 kHz) in synchronized with the operation of the LEDs. Superposition of a
transistor—transistor—logic (TTL) gate pulse on a direct—current (dc) bias that is set so as not
exceeding the breakdown voltage of the APD makes the APD work in a gain—enhanced operation mode.
Output signal from the APD is fed into a four—channel boxcar integrator that works to subtract the
background signal and to enhance the precision in the analysis. The propose scheme is useful for
the reflection—type pulse oximeter thanks to the capability of detecting a weak signal against
disturbance such as a large background (BG) light.
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Fluorescence Lifetime Measurement System Using a Gated Silicon—Avalanche-Photodiode for
Measuring YAG Ceramic Powders
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We have constructed a fluorescence lifetime measurement system for measuring cerium—doped yttrium
aluminum garnet (Y3A15012:Ce) powders by using a gated silicon avalanche photodiode (Si—-APD; S2382,
Hamamatsu Photonics) as a detector and a pulse—driven blue light—-emitting diode (LED; NSPB500S,
center wavelength; 465 nm, Nichia Chemical) as a light source. The value of fluorescence lifetime

was around 70 ns when the concentration of Ce was varied between 0.1 and 10 mol%.
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Crystallization of Bi,0,-B,0,-Ti0,~RO (R=Ca, Sr, Ba) glass was investigated by means of XRD, SEM,
and EPMA. These glasses were heat—treated at 600C for 60 min and analyzed by XRD. The crystal in
Bi,0,-B,0,-T10,~Ca0 glass was only Bi,Ti,0;. On the other hand, the crystals in Bi,0,-B,0;-Ti0,~Sr0 and
Bi,0,-B,0,-Ti0,~Ba0 glasses were Bi,T1,0; and Bi,Ti;0,,. However, there were few ratios of Bi,Ti,0; in
the Bi,0,-B,0,-Ti0,~Ba0 glass. As a result, it is found that the addition of BaO in Bi,0,~B,0,-Ti0,
glass is effective in production of Bi,Ti;0,, glass—ceramic.
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