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Abstract

The quality of the display can be managed by effectively managing the temperature generated by the panel during use.
Conventional display panels rely on an external reference resistor for temperature monitoring. However, this approach is eas-
ily affected by external factors such as temperature variations from the driving circuit and chips. These variations reduce
reliability, causing complicated mounting owing to the external chip, and cannot monitor the individual pixel temperatures.
However, this issue can be simply and efficiently addressed by integrating temperature sensors during the display panel man-
ufacturing process. In this study, we fabricated and analyzed a temperature sensor integrated into an a-IGZO (amorphous
indium-gallium-zinc-oxide) TFT array that was to precisely monitor temperature and prevent the deterioration of OLED dis-
play pixels. The temperature sensor was positioned on top of the oxide TFT. Simultaneously, it worked as a light shield layer,
contributing to the reliability of the oxide. The characteristics of the array with integrated temperature sensors were mea-
sured and analyzed while adjusting the temperature in real-time. By integrating a temperature sensor into the TFT array,
monitoring the temperature of the display became easier and more accurate. This study could contribute to managing the
lifetime of the display.
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Fig. 1. Cross-sectional structure of the fabricated BGBC a-IGZO
TFT with a temperature sensor on it, which is consist of two
difference metal electrodes.
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Fig. 2. (a) schematic of a pixel, and (b) optical microscopic view
of the fabricated TFT array with the integrated temperature
sensor.
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Fig. 3. Measurement systems and methods: (a) Connecting the probe
card to the temperature sensor integrated TFT array, (b) mea-
suring temperature changes using a hot plate and determining
the panel temperature using a thermocouple.
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Fig. 4. Electrical characteristics of two different temperature sensor
integrated a-IGZO TFTs on TFT array. (a) and (c) are transfer
and output characteristics of W/L =20 um /10 pm, (b) and (d)
are transfer and output characteristics of W/L =50 um /10 um.

Table 1. The extracted electrical parameters of a temperature sensor
integrated a-IGZO TFTs at V4 equal to 10 V in two dif-
ferent channel dimensions.
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50/10 9.75 4.15 427 ¢ 0.17
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Fig. 5. Output voltage of the proposed temperature sensor in mea-
sured and theoretical results (applied voltage = 1 V).
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Fig. 6. Measured result of hysteresis of the proposed temp-erature
sensor (applied voltage = 1 V).
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Fig. 7. Repeatability results based on three consecutive measure-
ments of the proposed temperature sensor. (applied voltage =
1 V).

Table 2. Comparison between the independent temperature sensor
and the proposed temperature sensor, along with a com-
parison with two reference characteristics.
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