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Abstract: The alumina substrates that Ni electrode was printed on and the multi-layered PTCR
thermistors of which composition is (BaogsCeo02) TiOs + 0.001MnCOs; + 0.05BN were fabricated by a thick
film process, and the effect of re-oxidation temperature on their resistivities and resistance jumps were
investigated, respectively. Ni electroded alumina substrate and the multi-layered PTC thermistor were
sintered at 1,150C for 2 h under PO.= 10°® Pa and then re-oxidized at 600~850°C for 20 min. With
increasing the re-oxidation temperature, the room temperature resistivity increased and the resistance
jump (LogRago/Ras) decreased, which seems to be related to the oxidation of Ni electrode. The small sized
chip PTC thermistor such as 2012 and 3216 exhibits a nonlinear and rectifying behavior in I-V curve but
the large sized chip PTC thermistor such as 4532 and 6532 shows a linear and ohmic behavior. Also, the
small sized chip PTC thermistor such as 2012 and 3216 is more dependent on the re-oxidation
temperature and easy to be oxidized in comparison with the large sized chip PTC thermistor such as

4532 and 6532. So, the re-oxidation conditions of chip PTC thermistor may be determined by considering
the chip size.

Keywords: PTC thermistor, Chip, Re-oxidation, Ni electrode, Resistivity

1. M E

BaTiO; 7I8ke] PTC A v ~E& EAA, JHFE
527 % 452 S 5 $EE AHgH

o] gomn H A7 A¥sZ <ld PTC A

a. Corresponding author; myoungpyo@XKicet.re.kr

Copyright ©2013 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License  (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Z}

a

HE 7]&9 Wago] nee] a7 wf$ ze
& ek a7 Sk dow o] thgh «d
T Ete] WaE e gk} [1-6]. FH PTC A v 2E
o] A=e ®E ohmic contactS HAEL7] Y&te] ]
Q] Nio] Algxr==g %

754l 27 Al Nie] NiO%
ArshE = s wAer] S8
°f

AR 7oA AZ S
BaTiO; 7]4ke] Azhel A5 Heo
No7b =& o] g3t UL 7|oA 2ZsHA =W,
BaTiOz A#F W9 A&7t 37 Fo= wAvrie=
AP EAo] vrolx &= FAZE HA T mEkA



A7 A A 733 =77, A263d A2% pp. 98-103, 2013

Y 2dE AEF At AHEe Y 24 Al
DA ¥ BaTiOy AA W] A4 g3 ars &5
AA AZHEZ SRS FA717] fEA Fasiy,
Hwg AAFE Aele WEEE Nig Nioz 4hs)
AA e AZS ST, ARHEZ 54 At
AN7E ARE FAeER I LxE A4 A
gk AL wS- %ﬁﬂﬂ}.

2 Aol Ni dFol AE e )9

(BaogeeCeo002)TiO3 + 0.001IMnCOs; + 0.05BN Z4 9
HZ3 PTC AV 2~EE T3 o7 A Zalil, o

5 AEY A 54 % vATRe O s e
w9 9 2ASAY 3, §3F PIC v g
o] A7] (2012, 3216, 4532 % 6432)° wWE AAiks)
2x9 g 2
2. MY wy

2.1 Ni ®30| oIME ¢RolLt Bl HE

Y 1e Ni ATl Ad® LT w24
Aol mAERA Ni Aol vF AN Jge

zA57) S8 Abg e,

Ni-electrode

Alumina substrate

4

4
In-Ga In-Ga

Multi-meter

Fig. 1. Schematic diagram for the resistance measurement
different
Ni-electrode is screen printed on alumina substrate.

of Ni-electrode reoxidized at temperatures.
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Fig. 2. Appearance of 3216 sized chip before and after

firing.
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Fig. 3. Appearances and resistances of Ni-electrodes on
alumina substrate re-oxidized at various temperatures
after firing at 900C for 2 h in reduced atmosphere of
PO= 10° Pa.
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Fig. 4. Temperature dependence of resistivity of 3216
chip re-oxidized at different temperatures.
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Fig. 5. The variation of resistivity and resistivity jump
(Log(Rago/R25) of 3,216 chip as a function of reoxidation

temperature.
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Fig. 6. I-V curves of different size chips which were
re-oxidized at 750C for 20 min. after firing at 900C for
2 h in reduced atmosphere of PO.= 10° Pa.
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Fig. 7. Temperature dependence of resistivity of

different size chips which were re-oxidized at 750°C for
20 min. after firing at 900C for 2 h in reduced
atmosphere of PO; = 10° Pa.
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