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A Study on the Effects of the Optical Characteristics of Backlight Sources
on the Photo Leakage Currents of a-Si:H Thin Film Transistor
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Abstract

The photo leakage currents of a conventional hydrogenated amorphous silicon{a-Si'H) thin film
transistor(TFT) were investigated and analyzed in case of illumination from various light sources such
as halogen lamp, cold cathode fluorescent lamp(CCFL) backlight, and white light emitting diode(LED)
backlight. The photo leakage characteristics showed the apparent differences in the leakage level and in
the L/To ratio in spite of the similar luminances of light sources. This leakage level is expected to be
related to the wavelength of the lowest intensity peak from the spectral characteristics of light sources.
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(a) A configuration of the generation of

electron-hole pairs in a-SitH layer
caused by backside illumination. (b)
Schematic  diagrams of the mask

patterns of TFT channels. Active layers
were designed to be exposed to the
illumination from backside.
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Table 1. Color characteristics of two backlight
units and a halogen lamp.

Luminance Chromaticity
Light Sources 9
(cd/m®) (x,y)
Halogen Lamp 2300 (0.37,0.43)
CCFL 2230 (0.29,0.29)
White LED 2320 (0.29,0.28)
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Fig. 2. The photoelectric characteristics of
a-SiH TFT in case of illumination
from various light sources.
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Fig. 3. The spectral characteristics of CCFL,
white ILED and a halogen lamp
backlight.
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