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ABSTRACT

Optical Band-pass Filter(BPF) for the selected wavelength of 4300 nm was designed and fabricated on Si wafer by alternately
depositing Ge and SiO, thin layers by an electron beam evaporation technique. The fabricated BPF showed the optical transmittance
characteristics of 58.2% with FWHM(Full Width at Half Maximum) of 204 nm at 4300 nm, but showed the transmittance less than
5% due to the reflectance over all the wavelength ranges except 4300 nm band. The CO, sensitivity of BPF was investigated with
the transmittance as a function of CO, gas concentration using a sensing cell attached to FT-IR instrument. The transmittance of BPF
was almost linearly decreased with increasing of CO, concentration in the range of from 500 to 5000 ppm. The sensing structure using
double BPFs showed higher slop of transmittance vs CO, concentration, and thus higher gas sensitivity than that using a single BPF,
even though the former had relatively lower transmittance.
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Fig, 1. IR absorption by CO, gas at the wavelength approxi-
mately 4.3 pm.
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Fig. 2. Schematic diagram of the gas sensing system and
structure of the sensing cell. Filter A is a KBr window
or a BPF, respectively.
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Fig. 3. Transmission spectra and its computer-drawn envelopes

(Tmaxs Tmin) for a single layer of SiO, thin film on a
glass substrate.
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Fig. 4. Transmission spectra and its computer-drawn envelopes
(Traxs Tmin) for a single layer of Ge thin film on a Si

substrate.
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Fig. 5. Refractive indices of SiO, and Ge thin films obtained
by the envelope method.
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Fig. 6. Simulated BPFs as a function of wavelength with
various numbers of layer (a) and an example of the
structure designed with 16 layers (b). For all curves, air
| (HL)!} sub, Ay=4300nm, H=Ge (n=4.167) and
L = Si0, (n = 1.376).
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Fig. 7. Comparison between simulated (dbtted line) and
measured (solid line) transmittance (a), XRD pattern (b)
and SEM micrograph (c) of the fabricated BPF.
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Fig. 8. Transmission spectra of single filter (a) and double
filter (b) as a function of CO,-gas concentration.
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