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Temperature sensor without reference resistor
by indium tin oxide and molybdenum

Jeon, Ho Sik and Bae, Byung Seong’

Abstract

Display quality depends on panel temperatures. To compensate it, temperature sensor was integrated on the panel. The
conventional temperature sensor integrated on the panel needs external reference resistor. Since the resistance of external
resistor can vary according to the variation of the environment temperature, the conventional temperature sensor can make
error in temperature sensing. The environmental temperatures can change by the back light unit, driving circuits or chips.
In this paper, we proposed a integrated temperature sensor on display panel which does not need external reference resister.
Instead of external reference resistor, we used two materials which have different temperature coefficient in resistivity.
They are connected serially and the output voltage was measured at the point of connection with the applied voltage to
both ends. The proposed sensor was fabricated with indium tin oxide(ITO), and Mo metal electrode temperature sensor
which were connected serially. We verified the temperature senor by the measurements of sensitivity, lineality, hysteresis,
repeatability, stability, and accuracy.
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Fig. 1. Conventional temperature sensor with reference
resistort>,

A5l o). meEbA Hde ARele 3ol I
ol & wj 7|3 flol] LEAAE Tl FA k] &
ahd o]d &S AT ¢ ok

S AME 74 e dHeRE AR 3 &Y
21 2] Z(low temperature poly-crystalline silicon: LTPS)
TFTE Al°|E9t =QllS A4 tole=+42
o] g-ahk= W, complementary metal oxide semicon-
ductor(CMOS) 342 o|-&38to] L=AME 48k
WU, 2o w2t Ae] Maks AYAE ol&3k=
WHPIZAFE ol &8ss lo 5 b B &
o] Sltt.

TFTE =AM 2 AR-shs 74 -¢-oll = Hloloj= A
folut dlo] AL & wf B Foll o]k A7]% 549
W37 A old SAES Bk sk £l 9l
ok wEA TFTE o8-8t XA E 73 sk W
Hups 549 2EHst b Adists o) 8she
SEAA7E A gstal o2 gk LA S Fdo] H A
3 A7 AEE uprh QoS U Al o)
A& Fig. 13} 7t} R7F A S A |03, R 7]
= Aot

ool A 7k AF A Vppst A8 A A €
o uhE A g wstel] wEbs 3 Aol AeiA
W 7)E AL =7 Helrehe g A
FrAleloF ek, ey vlaEE o] ®A] ARl ¥
olE fulolut 7k 37 HF T UE &7 0] e
] o] 22ks "] 7IE AEe] =7t o] 42
T o olgjgh &% Wshke 7| AR Ade W
3t AA 2= 49 eaks T € ¢ vk

2 Aol o 71E S FA &3 2%
E A g 7 UES gt WS Ajbeanh o5

AA 8= A 194 A 63, 2010

KN

B, 715 AL AHSA gobe slo] Akl HH3
242 0o A 5 JES Sk A &
=
%

NG ARFL L5 A 55S 24 B3

2. Al Y
2.1. ITO2t MoE EHZE s 22 MM
71E9] &x AR gid 33 FAl &
= AXE F437] fEle] 3458 25 AR AN
siom dEme] &% W3Pa 9o weta L&
oA 2] A R o 2] (NE A3l Xt

R:pW];—D:pM )

p=p[1+ta(T-T,)] (@)
- L

M= 3)

2o pe 2% 7AA A9 HA S e L,
P © 71EEE TN HIAY, av 2= ot
L& &% A AL Mo), We 2% ZAAA9 £ D=
2% AL FAlolt), 2k AL A De I
g 34 AAleA AT e FejAuR sd
el Aask A e A7) 9I8iA L3 wike =4
shA "k

LCDY OLED 59 FAolM= 5 AFe} o2
2 E2] A ube £ A A 87 ARl HH
F4 A=0 2&= ITO(indium tin oxide)7} AHg-0] ¥
Atk W9 & 7|FE Ade] o Qe 2EAXE
g Aol Fds] M e AT HE F F
o AE7F Basit) ITO9) F5& 22457 =
7] Wil ITO% T2 o]&-3te] 7IEA o] 8 ¢l
£ 2EAME FAEANIL 2249 9L Fig. 2
o Yo} 9t} £ A oA = 1TO Mo(molybdenum)
< A3 ITOSF Mo A S A= AE= dF
3 22 227 AP Fig 2 2] Aol A
= ukel o] §454 A3 Ryt ITO A& Ryl
5 A go] B 7He 7|Fo) A E o] 2o wEhA
Ry Riro®l 7+ A &Hgke] 2% HetES 74 0] o
Art.

Fig. 26 7401 EHA%e At Lo u}

— 484



QAEHSAO|ES} B HHFS o 88 9% /1% Aol B gl LEAN 83

Fig. 2. The proposed temperature sensor with ITO and

Molybdenum.
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Fig. 3. The temperature dependence of resistance of ITO
and Mo.
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Fig. 5. Vaccum chamber for the measurement of the
temperature sensor.
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Fig. 6. Measured output voltage and linear fit curve.
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Fig. 7. Hysteresis of the proposed temperature sensor.
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Table 1. Characteristics of the proposed temperature
sensor

Parameters Value
Input Voltage 5V
Sensitivity 0.9[mV/°C]
Hysteresis 2.2[%FSO]
Repeatability 0.03[%FSO]
Stability 0.4[%FSO]@360 hr
Linearity 2.39[%FSO]
Accuracy 0.93[%FSO]
Test Range 30°C~100°C
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