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Amorphous C12A7 electride is a new oxide semiconductor, having various electronic
features, although it is an oxide glass material composed of calcium and aluminum oxides. As
a joint research with prof. Hosono s group at Tokyo Institute of Technology (since 2004)
and as a part of JST ACCEL project (since 2013), AGC Asahi Glass Co. has been working on
the film fabrication and its applications for electronic devices. Recently, it was found that thin
film of amorphous C12A7 electride could be fabricated by sputtering method, which is
widely used in the industry. Since the film exhibits several characteristics such as
transparency for visible light, small work function of 3 eV, and being composed of ubiquitous
elements, it can be expected to be used in a variety of fields. On the other hand, it has begun
to utilize amorphous oxide semiconductor, as represented by IGZO, for the display panels. In
particular, the IGZO-TFTs are used for OLEDs in order to fabricate large-sized, high-
definition panels. In this report, we introduce that the inverted OLED structure, which is
suitable for IGZO-TFT based panels, can be realized by using amorphous CI12A7 electride
film. In addition, we report another new oxide semiconductor (NewTAOS) that acts as an
electron transport layer for OLED, which is also developed by ACCEL project.
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Table 1. Addressing method for AMOLED

Channel a-1GZO (In-Ga-Zn-0) Polysilicon
Polarity n-type p-type
Work 434.5eV ~5eV
function
OLED Inverted, Normal ,
structure Top emission Bottom emission
Bottom Cathode, Anode,
electrode Al or Mo (4.1-4.3eV) ITO (~5¢V)
ITO (4.8 €V)

AMOLED: Active Matrix Organic Light Emitting Diode
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Fig. 1 Schematic illustration for C12A7 electride (C12A7:e7).
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Fig. 2 (a) Sputtering target of C12A7 electride. (b)
lllustration for fabrication process of a-C12A7:e”
film.
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Fig. 3 (a) Optical absorption spectra of amorphous

C12A7 electride (a-C12A7:e7), (b) Ultraviolet
photoelectron spectra observed for a-C12A7:e”
film. The figure shows the energy distribution of the
secondary electrons emitted from the film surface.
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a. New TAOS/a-C12AT7:e
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Fig.4 Schematic illustrations for the electron-only device
composed of new TAOS/a-C12A7:e- (sample a)
and the reference devices comprising LiF/Al, Al or
ITO cathode/injection layers, normal LiF/Al
(sample b), inverted LiF/Al (sample ¢), inverted
ITO(sample d), normal Al (sample e) and inverted

Al (sample 7).
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Fig. 5 (a) Current voltage characteristic of the electron-onl
device with New TAOS/a-C12A7:e- (sample a). (b
Electroninjection property of the new TAOS/
a-C12A7:e- (sample a) in comparison to the
references such as LiF/Al, Al or ITO (sample 6-7).
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Fig. 6 (a) Inverted OLED using new TAOS/a-C12A7:e- as
electron transport & injection layer (left) and a photo
showing light emission from the inverted OLED
(right) . (b) Luminance property of New TAOS/
a-C12A7:e” and ITO OLEDs.
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Fig. 7 Proposal for the fabrication process of the AMOLED
panel with inverted stacking devices using New
TAOS/a-C12A7:e- as compared to the conventional .
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