A stable FHD display device based on BCE IGZO TFTs
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Abstract

In this work, the impact of the deposition process of
the SiOx passivation layer on the electrical
properties of the BCE IGZO TFTs has been studied.
The AVth of the TFTs are 2.52 and -1.67 V under
PBTS (60°C, 30 V) and NBITS (60°C, -30 V, 4500
nit) after 1 hour, respectively. The stability of these
TFTs is verified in 32in FHD display devices, which
still could display the picture properly after the 500-
hour aging test at 60°C and 90% humidity. A stable
FHD display device based on BCE IGZ0 TFTs was
achieved.

1. Introduction

In recent years, the need for thin-film transistors
(TFTs) with high performance has been increasing
on account of the demand for ultra high definition
display, low energy consumption and interactive
functionality [1, 2]. A variety of technical solutions
have been tried to meet these requirements.
Amorphous metal oxide semiconductors (AOSs),
such as Indium-Gallium-Zinc-Oxide (IGZO), Indium-
Hafnium-Zinc-Oxide (IHZO) and Indium-Gallium-Tin-
Oxide (IGTQ), have attained great attention due to
their excellent performance in cost-effective
manufacturing process, good uniformity and
reasonable low off-current [3-5]. Among them, IGZO
has become an industry-standard channel layer
because of its desirable mobility, high lon/loff ratio
and good long-time stability.

Numerous studies were performed to improve the
performance of the IGZO TFTs. The back-channel
etch (BCE) IGZO TFTs were prepared to reduce
parasitic capacitance and production costs [6-8]. The
effect of hot carriers on the IGZO lattice under high
field strength has been studied [9]. The
source/drain/active layer was split to improve TFT
robustness under mechanical bending strain [10].
However, there are few reports on the influence of
the deposition process of passivation layers on
performance of IGZO TFTs.

In this paper, the deposition process of the SiOx
passivation layer was studied to improve the stability
of BCE IGZO TFTs. The TFTs were used in 32in full
high definition (FHD) display devices. The stability of
these devices was verified by an aging test in a high
temperature and high humidity environment.
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Table and Figure captions

Table 1 Electrical parameters of the BCE IGZO TFTs
with a sputtering power of B KW, a SiH4 flow rate
at M sccm and a flow ratio of N20 to SiH4 at W.

Fig. 1 Cross-sectional schematic of the BCE 1GZO
TFTs.

Fig. 2 Transfer characteristic curves of the BCE IGZO
TFTs with a SiOx passivation layer deposited by
different (a) sputtering power (b) SiH4 flow rate
and (c) flow ratio of N2O to SiH4.

Fig. 3 Output characteristic curves of the BCE IGZO
TFT with a SiOx passivation layer deposited with
a sputtering power at B KW, a SiH4 flow at M
sccm and a flow ratio of N20 to SiH4 at W.

Fig. 4 (a) PBTS @ Vg=+30 V, T=60°C and (b) NBITS
@ Vg=-30V, T=60°C, 1=4500 nit of the BCE IGZO
TFT with a SiOx passivation layer deposited with
a sputtering power at B KW, a SiH4 flow at M
scem and a flow ratio of N2O to SiH4 at W.

Fig. 5 The circuit schematic of the gate-driver on
array substrates.

Fig. 6 The photograph of the display device passed
the 500-hour aging test at 60°C and 90%

humidity.
Table 1
Parameter Unit Data
Vin Vv 1.31
SS V/decade 0.99
fon/loft 4.60x107
Hre cm?/Vs 7.54
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Figure 6



