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Development of High Mobility Oxide Semiconductors
for Next-Generation Electronics Device

Taku HANNA™', Mitsuru UENO*' and Motoshi KOBAYASHI*'

Institute of Advanced Technology, ULVAC, Inc.,10-2 Misawa, Tomisato, Chiba, 286-0225, Japan

Transparent Amorphous Oxide Semiconductor (TAOS) typified by amorphous IGZO (In-Ga-Zn-O)
is promising materials for next-generation electronics devices.

It can provide homogeneous and large area thin film inexpensively by sputtering equipment for mass
production. The special properties of TAOS based devices such as amorphous structure, high
mobility and low leak current may have potential to replace conventional Si based technology.

Development of new TAOS material which has high mobility and high reliability is essential for

the popularization of oxide based technology.

In this paper we developed “Target H” as a high mobility oxide semiconductor sputtering target.

The thin film deposited by DC (Direct Current) magnetron sputtering shows high Hall mobility
above 25 cm’/Vs and amorphous structure regardless of partial pressure of oxygen during film
deposition. The BCE-type TFT (Thin Film Transistor) by using Target H and IGZO were
demonstrated. The estimated mobility of H was 34.8 cm’/Vs, which is 3 times larger than that of IGZO.
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Fig.1 Schematic view of BCE-type TFT structure
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LTPS
Crystalline Poly-crystalline

Film deposition CVD + Laser anneal

Large size sub. A
Cost High
Flexible sub. A
Film flexibility Poor
Process temp. 450~550°C
Mobility 50-100
Reliability Very Good
Leak current (TFT) ~10"8 A/ um
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Fig.2 Schematic view of LCD and AMOLED with simplified 1T1C circuit and 2T1C circuit respectively
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Fig.3 Schematic view of Double Gate-type TFT
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Fig.7 Fabrication of BCE-type TFT: (a) Process
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fabricated TFT device
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Table 2 BCE-type TFT characteristics of Target H and

IGZzO
BCE-type TFT characteristics
Target PBTS NBTS
Mobility
(Avon) (Avon)
IGZO (111)  10.9 (cm?/Vs) +3.1V -0.4V
TargetH 34.8 (cm?/Vs) +0.7V -0.5V
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