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The Current Development of Thin Film Thermistors
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Abstract: The development of electrical information industry required the sensors miniaturization and inte-
gration, so thin film thermistors were paied more attention on research. Reviewed was the progress of the
research on the thin film thermistors, including the preparation technology, TCR and the time constant of the
thin film thermistors, and meanwhile, thermistors on a flexible substrate; Infrared detectors based on thin
film thermistor; multi sensing properties sensors were also introduced.
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Figure 1. Thermistor on flexible substrate practicality view

H A1) Nobuo SAITO 25K FHREHE I NiO-Cr,04
A (1 01 BEORLBA) . A SRR ARG
XA A R R, B R HEK,
XRD MPAAE 7S Ni (220) F i E, Ja2Ea 96 ik,
FLU L BH R RIS REOE K. 75 RN 10%00), AL
73 3] ey P BHL 6 0 w5 R BRI B R B 2L MR 4

ERIRAIE M ST B 22 FIPTCHVEAT R, W
S.R. SyrtsovAEHiF 7T K& I ] LA SRR R E FL 1 S 1
B R R T R A T SR SR B
A, UUABaTiO3 M Ay 1.5-2um, SR IE K #3248k
TR 2 ff o 7E50-80°C HIME LB I N, EKIREIPTC
FH, BEL25 HoL B i 25 v T e K

K E Y J.E. Sundeen %5 K H A ML 4 )8 DT £ K
(MOD) 4l 4% INi-ZrO, Fig Ze F > 10, SRR PEAR T
PORINIGHE R, TS 20 lum, FERWRES . FLASERES

R
N 750£50°C %% &5 30min . HLBHL Fp U MH (Nify &=
55+£10vol.%) 42.5x107-6.5% 1072 Q- cm, i /% R Fa 't
2R 4200 ppm/°C o HLBH % FIEL BE R U 3 p- ol
2.6x107-4.4x 10% Q- cm/°C A T PORING I FA A ey
PHAR o X Ffr e BH 2 o T JCOU BRI P e e FH 1 P v 0
R, BRI RS, AN R
Gt (AR S AR LTSRS

2. 2B WL TPTCHE HiFH

WA U7 5 # B AR RS FTRAT B4R
K, 55 E 1 Woong Kwon X A #1143 1 L FI AR
L fiPoly(3,4-ethylenedioxyth-
-ophene):poly(4-styrenesulfon-ate)(PEDOT:PSS) £ #l
WA RVRFPE AT o IX A0 A BRI AR A -1
FRFGAR, AE30-70°C AT AARRFEN Y, R
AL B St 1T, AR A R AR Ge i) T2
ZV T2, AR/ SR R AR AL R, I A R ]
N2 B JE N, Uk - R BELARR 2 ) R RS B AT
Ui JEE - R BE AR R S5 SR B B I s f 4k .- fEPEDOT:PSS
JEE A 60nmlty, I AU AR R B K, EE AR
Pifil 115 ) 58 FA g0 H BEL R T B v

Contact
to Au
electrode

2 PEDOT:PSSHI{ERG BRI FER
(a) HE+FERE (b) &R

Figure 2. Optical images of fabricated PEDOT:PSS patterns
(a) Greek-cross pattern and (b)bar pattern
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Figure 3.. Schematic of the thermistor sensor die
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Figure 4. Cross section of SrTiO; thin film resistor

625

Scientific
Research

K/
0’ .

* 9.0
e

B n WL ERBUE AR, MR 3200°C xR B iR
i R BRI . IR R —6.0%C ' HE30°C . BliEND

BRI, JL SO, A HR N o L
RBURK ) S R AE FA7AE 358 LB BRI N2 T KPR
AR ELAT 47 B PHIR B R AL, 7E30°C I ILHR B R AR =
5-2.15%°C ", IR PE LA R SRR L KRB
AN AR B RN, HR AR R e

PE. 7ES102 / SiAf i BRI ST 10,7 5 FA RS i P 2%
BARF NS, B8 T5 0 s e m, Sl
Z e SE AL o

3 ZEitERE

B UL RS (MEMS) I R Zi iR (MST)
ORI, o B N R () B, RSP e, T E AT,
TG YN, KRS E VL I B BE o i A P B
IESFA IR — X, 551 AR L, ] A A PA Al r B
IRFFCAS ARG, H AT AAAE — I 25 B, T U
38 LN R I = TR T i ) e 2 /0 =T .1
FoE s RO R S ey i S I TR AR B 2 LR i Sl i
MR AR TRE— DI TR T 1) R, S
BRI HI A T8, AU 5 def JES 1] Y 48 25 8 7N
B Ty, WS . W2 R R T s AR
RS A BRI ZEMLER L H R P A5 T () BV I 9
AR 2 TAEE.

References (Z3#3C#K)
[1]  Xiujuan Song, Chuanren Yang, Jihua Zhang, et al. Research
progress of the thin films for NTC thermistor[J]. Electronc
Components and Materials, 2008 27(8): 13-15.

RIS, Wil K4k, & NTC ABOEIRIIHTITHE R[]
et SRR 2008 27(8): 13-15.

Schmidt R, Basu A, Brinkman A. W. Production of NTCR ther-
mistor devices based on NiMn204+[delta][J]. Journal of the
European Ceramic Society, 2004 24(6): 1233-1236.

Jinbo Zhu, Jicheng Zhou. The Current Development of the Sen-
sor Film of NTC Thermistor[J]. Materials Review, 2006
(11):28-31

KA, JAAkK. NTCH B s Ao BE MR AR TTIERE[D].
FHRLFA], 2006 (11):28-31

Hongren Zhou, Xiurong Liu. Resistance Film of Platinum by
D.C. Magnetron Spattering[J]. Journal of UEST of China, 2006
(11):28-31

FSAT, XFF . R B DT A SR (). B RHOR
22224, 1997 26(6): 662-665.

Vinayak S, Vyas H. P, Muraleedharan K, et al. Ni-Cr thin film
resistor fabrication for GaAs monolithic microwave integrated
circuits[J]. Thin Solid Films, 2006 514(1-2): 52-57.

Vinayak S, Vyas H. P, Vankar V. D. Microstructure and electri-
cal characteristics of Ni-Cr thin films[J]. Thin Solid Films, 2007
515(18): 7109-7116.

Lee C.-Y, Wu G.-W, Hsieh W.-J. Fabrication of micro sensors
on a flexible substrate[J]. Sensors and Actuators A: Physical,

[2]

(3]

(4]

(3]

(6]

(7]

978-1-935068-41-9 © 2010 SciRes.



*%

(8]

[9]

[10]

[11]

[12]

[15]

[16]

Scientific

Research

2008 147(1): 173-176.

Syrtsov S. R, Shut V. N, Kashevich L. F, et al. Positive tempera-
ture coefficient of resistivity in thin films of barium titanate[J].
Materials Science in Semiconductor Processing, 5(2-3): 223-225.
Sundeen J. E, Buchanan R. C. Electrical properties of
nickel-zirconia cermet films for temperature- and flow-sensor
applications[J]. Sensors and Actuators A: Physical, 1997 63(1):
33-40.

Sundeen J. E, Buchanan R. C. Thermal sensor properties of
cermet resistor films on silicon substrates[J]. Sensors and Ac-
tuators A: Physical, 2001 90(1-2): 118-124.

Kwon I. W, Son H. J, Kim W. Y, et al. Thermistor behavior of
PEDOT:PSS thin film[J]. Synthetic Metals, 2009 159(12):
1174-1177.

Bowu Yan. Study on Thermally Sensitivity Properties of Vana-
dium Oxide Thin Films[J] Materials Review. 2006 (05):15-17
AR, A R AR R B STT]. ARL A, 2006
(05):15-17

kumar R. T. R, Karunagaran B, Mangalaraj D, et al. Properties
of pulsed laser deposited vanadium oxide thin film thermistor[J].
Materials Science in Semiconductor Processing, 6(5-6): 375-377.
Rajendra Kumar R. T, Karunagaran B, Mangalaraj D, et al.
Pulsed laser deposited vanadium oxide thin films for uncooled
infrared detectors[J]. Sensors and Actuators A: Physical, 2003
107(1): 62-67.

Karanth S, Sumesh M. A, Shobha V,et al. Infrared detectors
based on thin film thermistor of ternary Mn-Ni-Co-O on mi-
cro-machined thermal isolation structure[J]. Sensors and Actua-
tors A: Physical, 2009 153(1): 69-75.

Schmidt R, Parlak M, Brinkman A. W. Control of the thickness
distribution of evaporated functional electroceramic NTC ther-
mistor thin films[J]. Journal of Materials Processing Technology,
2008 199(1-3): 412-416.

978-1-935068-41-9 © 2010 SciRes.

626

[17]

[18]

[19]

[20]

(23]

[24]

The 7th National Conference on Functional Materials and Applications

Schmidt R, Brinkman A. W. Preparation and characterisation of
NiMn204 films[J]. International Journal of Inorganic Materials,
2001 3(8): 1215-1217.

Schmidt R, Basu A, Brinkman A. W, et al. An investigation into
the surface topology and thickness profile of functional ceramic
spinel manganate sputtered, evaporated and screen-printed lay-
ers[J]. Applied Surface Science, 2006 252(24): 8760-8767.
Werner M, Schlichting V, Obermeier E. Thermistor based on
doped polycrystalline diamond thin films[J]. Diamond and Re-
lated Materials, 1992 1(5-6): 669-672.

Bade J. P, Sahaida S. R, Stoner B. R, et al. Fabrication of dia-
mond thin-film thermistors for high-temperature applications[J].
Diamond and Related Materials, 1993 2(5-7): 816-819.

Chalker P. R. Physical properties of diamond for thermistors and
pressure transducers[J]. Semiconductor Science and Technology,
2003 Vol.18(No.3 Suppl S):113-116

Changzhi Gu, Zengsun Jin. Characteristics of Thermal
—Sensitive Device Made of Diamond Film[J]. Journal of Jilin
University: Sci Ed, 1994 (2): 76-78.

i &, AN, SRR R AR AR ). AR R B
BRI, 1994 (2): 76-78.

Yurong Liu, Guangi Li, Meiqian Huang et al. Thermal Sensitiv-
ity Characteristics of SrTiO; Thin Film on Si Substrate[J].
Journal Of South China University Of Technology(Natural Sci-
ence Edition) , 1994 (2): 76-78.

XIERE, T, PR, . AR SrTiO3 B A BURy
PR MR TR AR AR, 2001 29(3): 35-38.
Liu Y. R, Lai P. T, Li G. Q, et al. Effects of Nb on the photo-
and thermal sensing characteristics of Sr0.98La0.02TiO3
thin-film resistor[J]. Sensors and Actuators A: Physical, 2004
116(1): 178-182.





