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Fig. 1. (color online) (a) Cross section view of dual-gate IGZO TFTs; (b) energy band diagram.
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Fig. 2. (color online) The subgap density of states of
1IGZO film.
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Table 1. Model parameters.

Parameter/units Value
tigzo/nm 20
tox/nm 20
€o/F-cm™1 8.85 x 1014
€IGZO 12.31
kT /eV 0.026
Ngpp/cm™3 5.53 x 1018
Vre/V 0.3
o1 0.2
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Fig. 3. (color online) (a) Surface potential ¢g and center potential ¢g as a function of gate-to-source voltage
(Vs); (b) surface potential g calculated by Eq. (12) and Eq. (16).
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Fig. 4. (color online) In the case of different thickness of gate oxide and IGZO film, (a) ¢g and (b) ¢¢ versus

gate-to-source voltage (Vgs).
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Abstract

Oxide indium gallium zinc thin film transistor (IGZO TFT) is a promising candidate for mass production of next-
generation flat panel display technology with high performance. This is due to many merits of IGZO TFTs, such as high
mobility, excellent uniformity over large area, and low cost. In recent years, IGZO TFTs with dual gate structure have
attracted enormous attention. Compared with the conventional single gate IGZO TFTs, the dual gate IGZO TFTs have
many advantages including increased driving ability, reduced leakage current, and improved reliability for both negative
biasing stressing and positive biasing stressing. Although the measurement results of fabricated circuit samples have
proven that dual gate IGZO TFTs are beneficial for the integration of digital circuit and active matrix light emitting
display with in-array or external compensation schematics, there has been no proper analytic model for dual gate IGZO
TFTs to date. As the analytic model is crucial to circuit simulations, there are great difficulties in circuit designs by
using dual gate IGZO TFTs. Although there are some similarities between the operating principal of the dual gate IGZO
TFTs and that of the dual gate silicon-on-insulator devices, the complexity of conducting mechanism of IGZO TFTs is
increased due to the existence of sub-gap density of states (DOS) in the IGZO thin film. In this paper, an analytical
channel potential model for IGZO TFT with synchronized symmetric dual gate structure is proposed. Gaussian method
and Lambert function are used for solving the Poisson equation. The DOS of IGZO thin film is included in the proposed
model. Analytical expressions for the surface potential (ps) and central potential (o) of the IGZO film are derived in
detail. And the proposed channel potential model is valid for both sub-threshold and above-threshold region of IGZO
TFTs. The influences of geometry of dual-gate IGZO TFT, including thickness values of gate oxide layer and IGZO layer,
on the device performance are thoroughly discussed. It is found that in the case of small gate-to-source voltage (Vas),
as the conducting of IGZO layer is weak, both pg and g increase linearly with the increase of Vs due to the increase
of voltage division between the oxide and IGZO layer. However, the increase of ¢g and ¢g starts to saturate once Vgs is
larger than threshold voltage due to the shielding of electrical field by the induced electron layer of IGZO surface. With
the evolution of Vg, the calculated results of ¢s and g by using the proposed dual gate IGZO TFT model are in good
agreement with the numerical results by technology computer aided design simulation method. Therefore, the proposed

model is promising for new IGZO TFT electronics design automation tool development.

Keywords: dual-gate thin film transistor, InGaZnO, channel potential, analytic model

PACS: 71.23.An, 72.20.Fr, 73.20.At DOI: 10.7498/aps.66.097101

* Project supported by the Science and Technology Project of Hunan Province, China (Grant No. 2015JC3041).

1 Corresponding author. E-mail: hsx351Q@Qcsu.edu.cn

097101-7


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.66.097101

	1引    言
	2双栅IGZO TFT电势模型
	2.1 双栅IGZO TFT电场强度
	Fig 1
	Fig 2

	2.2 双栅IGZO TFT的沟道电势

	3结果与分析
	Table 1
	Fig 3
	Fig 4


	4结    论
	References
	Abstract

