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(TFTs) as display devices in active-matrix organic light-emiiting diode and active maxtrix liquid
crystal display panels due to attractive advantages such as transparency, low temperature process,
and excellent electrical characteristics [1]. Nevertheless, another alternative material having higher
2

mobility than 40 cm /Vs is necessary for realization of next generation display technology like
3-dimensional, high-resolution, and large size flat panel display. In this point, zinc oxynitride
(ZnON) is worthy of notice that it has a high mobility up to 110 cm2/Vs [2].
In this paper, we conduct the positive (VGS=30V/VDS=0V) /negative (VGS=-30V/VDS=0V) gate
bias stress (PGBS/NGBS) study in ZnON TFTs to investigate the reliability under the operation
conditions. When the PGBS is applied, a positive threshold voltage shift (ΔVT) with a striking
increase of the off current is observed [Fig 1. (a)] while a negative ΔVT without the degradation of
subthreshold swing (SS) is shown during the NGBS [Fig 1. (b)]. Consequently, we find out that the
main mechanism on NGBS instability is the charge trapping rather than the defect creation of active
layer. The mechanism on PGBS is also discussed. Our study is potentially useful for the
development of ZnON TFTs overcoming the trade-off between performance and stability.

Electrochromic devices can modulate light transmittance in accordance with applied electric field
and such the unique property makes them applicable to reflective display combined with a white or
mirror reflector as a backside reflector[1]. For the application of hybrid display which has both
merits of reflective and emissive displays, the electrochromic display should be integrated with a
transparent emissive display such as a transparent OLED. Considering the efficiency of the hybrid
display, a mirror reflector is more desirable than a white reflector as a backside reflector. However,
the reflective display made with a mirror reflector has a very narrow viewing angle because of the
specular character of the mirror reflection. An additional diffusion layer is essential to improve the
viewing angle of the display. However, the additional diffusion layer can be a source of image
blurring and may degrade the overall performance of the display. These problems related with the
narrow viewing angle can be solved if the electrochromic device has the function of diffusion layer.
In the present study, we added Si3N4 scattering particles into the electrochromic devices based on
TiO2 nanostructures. The scattering phenomena in the electrochromic devices were analyzed with
Mie scattering simulations. The size distribution of scattering particles does a very important role in
the scattering efficiency and the angular distribution of the scattered light. By optimising the size of
the scattering particles, efficient forward diffusion scatterings were obtained without deteriorating
the total transmittance of the devices. The proposed electrochromic device with the scattering
particles have an improved viewing angle and it is expected to be applicable to the hybrid type

Fig 1. Transfer characteristics during (a) PGBS and (b) NGBS. Time-evolution of (c) ΔVT and (d) SS
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display.

