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Concept of the Source-gated Transistor
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P-type CuO Thin-film Transistor

Potential to realize metal ‘icszey s sputering

oxide CMOS circuits
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TCAD simulations

TCAD (Technology Computer Aided Design) tool: Silvaco Atlas
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Objective and Outline

A relatively high saturation current /gt

Good analog performance

» Design principle of Source-gated CuO TFT Structure
» Simulations of structure parameters on Vgt and lpgat
» Analog performance

» Conclusion
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» Design principle of Source-gated CuO TFT Structure

Schottky Source Contact
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Schottky Barrier Height :
@y = Eycuo + Xcuo - Pni = 0.47 eV
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Parameter from experiments Value
Width 270 um
CuO Band gap 1.6 eV
CuO Permittivity 18.1
CuO Affinity 407 eV
CuO work function 549 eV
Au work function 547 eV
Doping 5x10Y cm-3
Hole mobility 0.62x10-3 cm?V-1s-1

Fixed oxide charge
CuO-HfO, back Interface defects
CuO-Air front interface defects

Threshold voltage

8.78x10'? cm?
6x1010 eV-1cm-2
3.57x1013 eV-1cm-2
-1.8V
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» Design principle of Source-gated CuO TFT Structure

Ohmic Source/Drain Schottky Source & Ohmic Drain
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where C (=¢/t) and C; (=&/t,) are insulator and semiconductor capacitances per unit aera, respectively, and K is a
constant.
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» Design principle of Source-gated CuO TFT Structure

Source length ‘

Saturation current /psat ‘

Low-filed JFET-like operation

J. M. Shannon et al.,, IEEF Electron Device Lett., 2013.
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» Simulations of structure parameters on Vgt and lpgat
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» Simulations of structure parameters on Vgt and lpgat
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» Simulations of structure parameters on Vgt and lpgat
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» Simulations of structure parameters on Vgt and lpgat
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» Analog performance
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» Conclusion
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