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Electrical switching accompanying electroluminescence in

a-C:H films

Junichi OsaNai, Kiyoshi MORIMOTO and Seishi IIDA

Electrical switching behavior has been observed for the first time in a-C:H films prepared by rf glow discharge
of CsHs. The device was made by sandwiching the a-C:H film between two electrical contacts. The threshold
voltage for electrical switching is about 30 v for a lusec pulse and the current in the low resistance state depends
on the resistance connected in series to the device. The switching speed is less than 20 nsec. The device in the low
resistance state exhibits electroluminescence, having a broad spectral distribution extending from the near UV to
the near IR region, with several sharp-line structures. The emission intensity increases linearly with the current.
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Fig. 1 Schematic structure of the a-C:H device.
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Fig. 2 IR transmission spectrum of an a-C:H Film.
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Fig. 3 Optical absorption of an a-C:H Film.
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Fig. 4 Voltage-Current characteristics of
an a-C:H device.
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Fig. 5 Dependences of the threshold voltage
and holding current upon load resistance.
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Fig. 6 EL spectrum of an a-C:1T XU EL device at room temperature.
Apparcnt decrease at wavelength longer than 900nm (broken line)
1$ not certain, probably due to the rapid decrease of sensibility

of the detector,
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Fig. 7 EL intensity-current characteristic of an a-C:H
DC EL device deriven by 1gsec pulse.
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Fig. 8 Applied voltage and light output waveforms

of the a-C:H DC EL device.
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