Journal of the Korean Crystal Growth and Crystal Technology
Vol. 13, No. 6 (2003) 297-303

Evaluations of Mn-Ni-Co type thermistor thin film for thermal infrared
sensing element

Min-Seok Jeon and Duck-Kyun Choi'

Department of Ceramic Engineering, Hanyang University, Seoul 133-791, Korea
(Received October 17, 2003)
(Accepted October 24, 2003)

Abstract Mn-Ni-Co type thin films were prepared at various conditions by a rf magnetron sputtering system. At the
condition of subsirate temperature of 300°C and Ar/O,=10/0, a cubic spinel phase was obtained. When oxygen was
included in process gas, a cubic spinel phase was not formed even after the thermal annealing at 900°C. The thermistor
thin film had no other elements except Mn, Ni and Co. The infrared reflection spectra of the thermistor thin films showed
that the films had somewhat high reflectance for incoming infrared ray with some angle. The etch rate of the thermistor
thin films was about 63nm/min at a condition of DI water : HNO, : HCl = 60: 30 : 10 vol%. The B constant and temperature
coefficient of resistance of the thermistor thin films were 3500 K and —3.95 %/K, respectively. The voltage responsivity of
the thermistor thin ﬁlm 1nfrared sensor was 108.5 V/W and its noise equivalent power and specific detectivity were 5. 1107
W/Hz"* and 0.2x10° cmHz"/W, respectively.
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Table 1 JEN Y EE

Test conditions for thin film NTC thermistor infrared sensors
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Fig. 1. Phase formations of Mn-Ni-Co oxide thin films; (a) XRD result of films deposited at 300°C with Ar/O, ratio, (b) films

annealed at 900°C by rapid thermal annealing (deposition at 300°C) and (c) films deposited at 500°C and Ar/O, =

at 700 and 900°C.

10/0 and annealed
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Fig. 2. Wavelength dispersive spectra of Mn-Ni-Co oxide thin
film deposited at 500°C and Ar/O, = 10/0.
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Fig. 3. Reflection spectra of Mn-Ni-Co oxide thin film depos-
ited at S00°C and Ar/O, = 10/0.
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Fig. 4. Etch rate of Mn-Ni-Co oxide thin film with HCI con-

tent. The content of DI water and HNO; were 300 and 150 m/,

respectively. The etch rate of Mn-Ni-Co oxide thin film was

63 nm/min at a conditon of DI water : HNO; : HC1=60:30: 10
vol%.
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Fig. 6. Voltage vs. current characteristics of thermlstor thin film
sensor. The thermal conductance was 6.2x10™ W/K and a minute
self-heating happened above 10 V.
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Fig. 7. Voltage output of thermistor thin film; (a) Thin film
thermistor IR sensor and (b) Voltage response plot. The volt-
age responsivity of thin film thermistor was 108.5 V/W.
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