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Abstract: In this paper, fabricated by MEMS uncooled micro-bolometer detector for the study in the
infrared sensitivity enhancement. Absorption layer SiOx-Metal series MDTF (metal-dielectric thin film)
by high absorption rate and has a high thermal coefficient of resistance, low noise characteristics were
implemented. Then MDTF were made in a vacuum deposition method. And MDTF for the analysis of the
physical properties of silicon wafers were fabricated, TCR (temperature coefficient of resistance) value
was made in order to measure the glass wafer and FT-IR (Fourier Transform Infrared spectroscopy)
values were made in order to measure the germanium window. The analyzed results of MDTF -3 [%/
K] has more characteristics of the TCR. And 8~12 um wavelength region close to 70% in the absorption

characteristic.
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Table 1. Specific particle size and purity.

Material Formula  Particle size Purity [%]
e Si0;  ~100 mesh  99.99
dioxide

Titauom Ti 4500 mesh 995
metal
Slhf:on Si0 2~’4 mm 99.9
oxide pieces

oo

reonium 70,  ~325 mesh 997
oxide
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Fig. 1. Fabricated MDTF (a) deposition of MDTF on
silicon wafer, (b) deposition of MDTF on germanium
window, (c) deposition of MDTF on glass wafer for TCR
measurement.
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Fig. 2. Results of (Si0:);-(Ti)s MDTF sheet resistance.
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Fig. 3. SEM analysis of (Si02)x-(Ti)y MDTF surface, E
(@) (SiO2a—(Ti, (b) (SiOa—(Ti)m, (c) (SiOs)70~(Ti)u, § 2
(d) (SiO2)s—(Ti)ap, 10
Table 2. Ratio of the element by mixing ratio of .
Si0s-Ti.
Composite (Si02)e0~(Ti)1o _ (Si02)s0-(Ti)x (©)
Weight  Atomic Weight Atomic
Element
% % % % 0
(0] 29.29 4981 28.65 49.60 o
Si 46.95 45.48 43.11 4251 ”
Ti 2.86 1.63 852 493 3 %
W 20.90 2.09 19.72 297 2 %
Total 100 100 100 100
10
Composite (Si02)70-(T1)a (Si02)60-(Ti)ag
Weight  Atomic  Weight  Atomic 0
Element o o
% % % 9%
O 30.44 48.56 26.78 45.07
Si 45.83 41.64 4057 38.89 (d)
Ti 16.53 3.81 27.11 15.24
W 7.19 1.00 5.54 0.81 %
Total 100 100 100 100 .
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Fig. 5. (SiO2n—~(Ti)s MDTF graph of the relationship
between temperature and resistance (thickness 0.7 microns),
(a) characteristics of resistance by MDTF temperature, (b)
characteristics of resistance by MDTF temperature(1/T).
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Fig. 6. TCR characteristics of (SiOz)n—(Ti)x MDTF.
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Fig. 7. Result of FT-IR mesurement, (a) IR transmission
characteristics of germanium window, (b) IR transmission
characteristics of MDTF.
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