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Properties of Oxide Systems for NTC Thermistors
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Abstract - MniyFes+x0s MgixFe2:x04 {(x=0.0,
0.025, 0.1, 0.2) for negative temperature
coefficient (NTC) thermistor were prepared by
calcining at 800 T and sintering from 1100 to
1250 C with 50 C intervals. The best linear
property was obtained in the Mn-based sample
sintered at 1200 € with x=0.0 composition.
Temperature coefficient of resistance, ¢, was
-3.0 %/C in the Mg-based sample at 25C.
Thermistor parameter, B, was in the range of
2500 (K}~7400 (KJ. The results show the
possibility that Mn-Ni-Co based thermistor
could be substituted by the composition used in
this study.

1.4 B

Z32 7171, F& -y 7], A7 -0 7)) S9
NRAEG AR 278, 41E, 8 - A& FEH
£ F8 252 AEY3n 9dE  NTC(Negative
temperature coefficient) AMPlABE B4 SZ4A
2 7V we), avln 48 AEdn 9. o Aujx
HE ol Ax Ayoln], AZde sede IRz
FAL, A, 2e&E9 Avj2BE0] AEso] AL
o gJov LM s EYA Bdsla gty

ZUe] NTC AMula8le] ¢a2& 7719 #EE3
A7), AR Zot2 42 F43% $4d31 Y
AolA, AN Az7E, 48, LAME L AAY
€ AR vlg Az AAel?,

B AFe @Y - Ha 4-)e ddeg o $87F H
A3 F7lge NTC Mul2HE 7iE9 Uy E3HQ
Mn-Ni-Co A8 dAANEE AZEA 2349 #aole
—Eé- ]}_5}_"}11}» 3}'9&‘:} Mn1~xF82+xO4‘ MgI*xFe2+xO4
B 7Bz xE 0.0, 0.025, 0.1, 0.28 ¥3A
)z, AZ2F3E 9 22w WEE 28 AY-2x9
EQWMIAE &35l & AP Mn-Ni-CoAl
f}ulaas} vimated AAN 2 dA e L HESY

e ol

I

2.2 B

2.1 NEH= 9 E4 FI)

FUBRE FesO3(ZH{LZ, 98.0%), MnO(Aldrich,
99.0%) 2 MgO{(Duksan, 98.0%)%& A&z, 7]
B 2448 MnixFerx0sMnA), MgixFez: 04
MgAh el oA x& 0.0, 0.025, 0.1, 0.28 B34
At 989 TF/L FF B2 12 AT &4 2938
g % 90 T2 n3FE AZRIAA ko] & w7z
AzANAD, dzxd Al8e A7IEE 800 THA 2 A
T B¢ shAdtn, 4AFE daager A48 F
1100~1250 T &AM 2 Azt B g, w3
24zt StaE MnA B9 MgAd B9e 3 1012
EF(MMADE R, Ze 2oz 2 Azt §¢ AFEY
k. AZAe Ydd 2 HolxEER AFE FAgdm,
600 TelA 1087 X8 ¥ Y=ig Fasid B
A& At

AN B4 F AEAE XRD(Philips )2 33
f3, rAFRe FAAAEYZE(SEM, Topcon)lZ
BEsged, AY-2x 22 AVIZE ALEsld A
Lol 250 THAAl %8 ZF7FAJEA  Digital
Multimeter (Protek 506)% A& g F, w|H
T2 AAsgt AY-2x0] 23 FAHALE 39 19

HERRR T
Proteck 506

=

interface
RSC 232C
" D/A
[N conbten [ {ememee |

FURNACE

AD
CONVERTER

i

a8 1 AFg-2x9 23 A=
Fig. 1. Schematic diagram for resistance-tempe-
rature measurement.
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Fig. 2. XRD patterns of MM-based samples
sintered at 1200 C for 2 hours.
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Fig. 3. Fractographs of MM-based samples
sintered at 1250 € with (a) x=0.0, (b)
x=0.025, (¢) x=0.1, and (d) x=0.2
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Fig. 4 Resistivity of Mni1xFez+x04 samples as a
function of temperature.
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Fig. 5. Changes in resistance of MM-based
samples as a function of time.

® 1. Bosgsc 25
Table 1 Thermistor parameter Besgst K.

samples x=0.0 x=0.025 x=0.1 x=0.2
Mn-1125 C 6965 7582 6750 7060
Mn-11580 C [ 5715 4480 7780 | 6060
Mn-1175 C 6130 4175 3185 4020
Mn-1200 T | 5180 6085 7400 | 6600
Mg-1175 C | 5490 4090 2075 | 2665
MM-1200 T | . 7105 6695 5040 7340
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Fig. 6. Temperature coefficient of resistance(a)
of Mg1xFez+x04 samples sintered at 1175TC as a
function of temperature.
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