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ABSTRACT

Mn-Co-Ni oxide system has been used as the NTC thermistors for normal temperature applications. Mn-Co-Ni oxide-based
thermistors with various compositions were sintered at 1250°C for 3 hours and then maintained at 1000°C for 3 hours. The electrical
properties of the thermistors fabricated were measured. In particular the MCN622 composition (MnsO, 60 wi%, Co;0,4 20 wt%, NiO
20 wt%) exhibited the lowesl resistivity and relatively high B constant. The MCN721 composition (Mn;0, 70 wt%, Co;0, 20 wt%,
NiO 10 wt%) showed the higher resistivity than any other compositions. The aging properties of each composition showed compara-
tively stable characteristics within £ 2%.
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Table 1. Chemical Composition of NTC Thermistor Manu-

factured (Wi%%)
Composition Viteri Mn,0, Coy0y NiO
MCN325 30 0 %
MCNA24 40 5 5
MCN523 50 % m
MCN622 60 % N
MCN721 70 % 5
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Fig. 1. Schematic diagram of sample preparation process.
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Fig. 2. X-ray diffraction patterns of the various compositions
sintered at 1250°C for 3 h; (a) MCN325, (b) MCN424,
(¢) MCN523, and (d) MCN622, (e) MCN721.
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Fig. 3. SEM images of (a) MCN325, (b) MCN424, (c) MCN523, (d) MCN622 and (e) MCN721 sintered at 1250°C for 3 h.
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Fig. 4. Resistivity of NTC thermistor samples sintered at
1250°C for 3 h as a function of temperature.
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Fig. 5. Resistivity of NTC thermistor samples sintered at
1250°C for 3 h as a function of temperature.
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Fig. 6. Current-voltage curves of NTC thermistor samples
sintered at 1250°C for 3 h at various resistance values.
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Fig. 7. Aging properties of NTC thermistor samples sintered at
1250°C for 3 h.

MR g2

o W= A3y WaE Fig. 7o) UYehich gdutdoz
NTC Avu|&EE A7) Az weh Mn™, Ni** 01101
o] udl Fze] BHA| A2lolA AFRA AYE o]Fst
L AlgtE A el AFAE Y] FFoe Kol 7/}9
= Aoz g8 Ak B Qg AeR e e
A7 mhE ARSI £2% @A Yoz ALEE
AE)Z=E (£10% o) BTk St o A=
J_'?J MCN721& A|7be] 7ol wha) Ago] Zhisidrt
F7teie AEe By

[F_.

oSl ST A8 2e B
. MCN721 249 Aﬂﬂ]}ﬂ:ﬂ‘— rhe 2 3
491 9] 1 ekl oo 9 2SR

= SASA 7] wgold)
2. B oM Azy 2AHES B AT 3000 K-5000 K
ol YulEQ] NTC Mul=EelA aFsE 3he ‘ﬂ%ﬂﬂid—

Ll

B3] MCN622= HlA 3] 25°Col|A] 368.6 Qem, B 57}
3381 K24 e vlAgs) Ao s 52 B ATE ﬁT
e AE fis ASE F v AARHTH

3. NTC Au[z=Ele] AF-dAd SN Ade] T71E
FE 27Edo] A A BHo| TS 4 4 st

4. B AFoA ARRE 2EY ZA Wik £2% oW
22X, AZEWE o AA] Hslol] g Av FT UL
Ao=E Alsgth

aAel 2

= 3 AANLAD FET IR
Aoz s a-}eaou% olel ZAEHU,

REFERENCES

1. H. Takuoki, K. Takayuki and M. Yoshihiro, “New Ther-
mistor Materials,” National Technical Report, 1123-1134
(1982).

2. J-R. Yoon, J-G. Kim, I-Y. Kwon, H-Y. Lee and S-W. Kee,
“Electrical Properties as the Ratio of ZnO/Mn;0,4 of NTC
Thermistor with Mn;O,4-NiO-Cu0O-C0704-Zn0O System for
Tnrush Current Limited,” J. Kor. Inst. E & E Mal. Eng.,
13(6), 472-477 (2000).

3, K. Uh, C. 8. Kim and S. M. Shin, “Properties and Appli-
cations of NTC Thermistor,” J. Electronic Engneering Soc.,
21(8), 19-29 (1994).

4. Y-W. Oh, J-S. Heo, H-8. Kim and S-G. Lee, “Properties of
Spinel Ferrites for NTC Thermistor,” J. Kor Inst. E & &
Mar. Eng., 11(7), 546-551 (1998).

5. K-C. Chang, Y-S. Han, K-S. Yang, C-K. Lee and H-K. Kim,
“A Study on the Aging of CuNiyzMny;.,/O4 Thermistors



Mn-Co-Ni AWHEA] NTC Am|2Ele] 2Ade] mhe 718 S+ A e 1179

Synthesized by Solid State Reation,” J. Kor. Inst. E & £
Mat. Eng., 12(12), 1152-1163 (1999).

. K-C. Chang, Y-§. Hun, K-8, Yang, C-K. Lee and H-G. Kim,
“A Study of Interface Reaction and Co-firing Characteristics
Between Mn-spinel and Fe-spinels,” J. Kor Ceram. Soc.,
37(10), 994-1000 (2000).

. A. Rousset, R. Legros and A. Lagrange, “Recent Progress in
the Fabrication of Ceramics Negative Temperature Coef-
ficient Thermistors,” J. European Ceram. Soc., 13, 185-195
(1994).

8. J-R. Yoon, S-W. Kee and H-Y. Lee, “Recent Research Trend

of Chip NTC Thermistors for Mobile Communication Com-
ponent Applications,” J. Kor. Inst. E & E Mat. Eng., 11(5),
425-432 (1998).

. 8. Fritsch, H. Sarrias and A. Rousset, “Correlaion between

the Structure, the Microstructure and the Electrical Prop-
erties of Nickel Manganile Negative Temperature Coeffi-
cient (NTC) Thermistors,” Solid State lonics, 109, 229-237
(1998).

A 38 A 123.(2001)



