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Abstract

Oxides of the form Mn30s-CuO-Co304~NiO-ZnO present properties that make them useful as power
NTC thermistor for current limited. Electrical properties of MnzOs~CuO-Co:04-NiO-ZnO power NTC
thermistor such as I-V characteristics, time constant, activation energy and heat dissipation coefficient
measured as a function of temperature and composition. In MniOs~-CuO-Co0304-NiO-ZnO system with
the 5 wt% addition of Co3Q0s, it can be seen that resistivity and B-constant were increased as the ratio
of ZnO/Mn3Qs was increased. Heat dissipation constant, I-V characteristics, and time constant showed
similar behaviour compared with those of conventional thermistors. In particular, resistance change ratio
(AR), the important factor for reliability, varied within £59%, indicating the compositions of these
products could be available for power thermistor.

Key Wards(Z2280{) : NTC thermistor, B-constant, Inrush current limited, -V characteristics, Time
constant, Activation energy, Heat dissipation coefficient
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comonaterial o, | cuo [cow,| mio | 200
NTC- 1 2 |15 5 [ 1|2
NTC - 2 90 |15 ]| 5 | 14 | 26
NTC - 3 38 |15 5 [ 142
NTC - 4 36 |15 | 5 [ 14|30
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Fig. 1. XRD patterns of NTC thermistor at
various ZnO/Mn3O4 ratio.
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Fig. 2. Resistivity and B-value of NTC thermistor
at various ZnO/MnsOs ratio.
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Fig. 3. Activation energy of NTC thermistor at
various ZnO/MnzOs ratio.
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Fig. 4. Resistivity-Temperature of NTC thermistor
at various ZnO/Mns04 ratio.
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Fig. 5. Voltage-Current curve of NTC thermistor
at various resistance value.



J. KIEEME Vol. 13, No. 6, June 2000.

a9 62 Arl2HY FYNAR(6)% AR
(1)& U 2PN ZnOMnOwnI7t F7H4
5 9eads 3 A3 gaue ¥ ¢ do
RS ePYFAAA AvizE 228 A
Aol o8 1T €27 A8 @s@ e E
Aate 342 AR WY Wistd 998 4
Hol =2et7l7xe) A, AF, Mul2H 2
Y48 e5( D 2 FALE( THE 34% £ 4
(3.2 AArstH et

W ______IxXV
S=T-Ty (-1 M1

AAFSEE Mul2E FHLEU Aul2Ed &
2t W{7 FH3) Hsstge w 2 Astel Ha
of duju} WA Hgre] WastEstE: YElE
Fosx Mulay L7 39 Wie tE A&
Fo] Zg4E we SuIALG wa 27 AF
ARE 9 WFANTLE NTCHRI2Ee H$ A
A&7t A4 E $9EEs} wAABE 2 &9
AME fes ZnO/MniOsH) e F7tol wha} 78%
A BORE TATE B & ) ofge AFE
B Ay AHLE 24l JE AaEE AF97
HlEZsle BY $A9 @& Holn qow AFA
Fg Ao2HEA HEP 549¢ BT SUth

~
P

224

N
ag)uesuog awiy

Heat Dissipation Coefficienmw/°C}

20+

N

[ L]

T T T T T T T
0.58 0.80 0,05 010 0.78 0.80 0.85
ZnO/Mn,0, wi% ratio

1% 6. ZnO/MnzQ4 Blel W& NTC #ul2E ¢
s 2 ARF
Fig. 6. Heat Dissipation constant and time
constant of NTC thermistor at various
Zn0O/Mn304 ratio.

a9 7€ NTC Aulxele] A3 &43F 200C
A 2477 @ ool st Aol WhE Aol A4
Wae Ul agelth gutyes NTC Hvla
HE A7) A3 we Mn®, Ni¥'e]&5o] 23
W 7zol e A AHAM Y2 o)Fat
AY Aetgiame ASARAMS ggoz AN
o] Z718E Aoz iz qoen? waM Az
of e Ao Wt He AL AFHAY 4
e Pyolu 24L AFstm Utk B Al A
29 249 A% A A FA Azl we 7
Al Wyt 5%0lWEA Ydutdoz AHFARE M
n2gg AgEE 749U 10%Et 43y
ZnO/Mn:Oq¢Hl o] wE ZgHe 2 5 giich

o
1

IS

] ./'73’———_‘.

_._————-O——‘_—"—'—'o

Resistance change ratio (%)
~ w
)

—0—:Zn0/M,0, = 24/42
—B—:ZnO/M,0, = 26/40

1

—0— :ZnOM,0, = 28/38
—e— :ZnOMO, = 30136

o
-

T v T v T v
0 200 400 800 800 1000
Test Time (Hour)

718 7. ZnO/MnsOq Hlell W& NTC Hnj2E 9
A B3
Fig. 7. Aging change of NTC thermistor at
various ZnO/Mn304 ratio.

4 HE

A719) AY AI CoOsE Swt%BsE AT =4
NME ZnO/MniOsHE ZAFozHN HAFAFL
NTC MU AE 29 Algo] 7t5EE & 5 Slvh
(1) ZnO/MnzO¥1 9] F71efl wel HAYg 9 B A

7t 371 + dNos AR AL Anlz

g2e $4 H54de ¥ 5+ Aok
(2) ZnO/Mn3048} 8] F 7o W& njAg 4 B A+

o) 27} Zn0¢ ZF712 A% Mn” ' Mn*'2

o) 3% B8] Fo|Ee| Yehts Aol
@ Aul2He AY-WF SHH DY 3F, A

476



AT AZH Ao rlEd FdHI fle
A AL Av2ESG FAE 54& dEd
At

(4) B d3x49 7ZA #e 5%oli2A Al
AFALE Mol AHEMY 8] 7sRE £
T AU

#a 28

[11 H. Takuoki, K.Takayuki, M.Yoshihiro, "New
Thermistor Materials”, National Technical
Report, 28(6), pp.1123-1134, 1982.

[2] A. Rousset, R.Legros, "Recent
Progress in the Fabrication of Ceramics
Negative Temperature Coefficient Thermistors
" Journal of European Ceramic Society, 13,
pp.185-195, 1994,

[3] &5, o|44, ojdd, “/FFN FFE F
NTC ArjzEle] H2 5% ", ¥/ 444
583X, 1149 53, pp. 425-432, 1998.

(4] #=3AAFTIRESY, "R2EAF v 2H 77
”, 1993,

[6] Maria Luisa Martinez Sarrion and Manuel
Morales, "Preparation and Characterization of
NTC Thermistor: Nickel Magannites Doped
with Lithium”, J. Am.Ceram Soc., 78[4], pp.
915-921, 1995.

[6] Murata Catalog, 1999.

[7] S. Fritsch, H. Sarrias and A. Rousset,
"Correlation between the structure, the
microstructure and the electrical properties of
nickel manganite  negative
coefficient (NTC) thermistors”,
Tonics, 109, pp.229-237, 1998.

A Lagrange,

temperature
Solid State

477

AAAAN B G =F2] Vol. 13, No. 6. June 2000.



