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Abstract As the demand for p-type semiconductors increases, much effort is being put into developing new p-type materials.
This demand has led to the development of novel new p-type semiconductors that go beyond existing p-type semiconductors.
Copper iodide (Cul) has recently received much attention due to its wide band gap, excellent optical and electrical properties,
and low temperature synthesis. However, there are limits to its use as a semiconductor material for thin film transistor devices
due to the uncontrolled generation of copper vacancies and excessive hole doping. In this work, p-type Cul semiconductors
were fabricated using the chemical vapor deposition (CVD) process for thin-film transistor (TFT) applications. The vacuum
process has advantages over conventional solution processes, including conformal coating, large area uniformity, easy thickness
control and so on. Cul thin films were fabricated at various deposition temperatures from 150 to 250 °C The surface roughness
root mean square (RMS) value, which is related to carrier transport, decreases with increasing deposition temperature. Hall
effect measurements showed that all fabricated Cul films had p-type behavior and that the Hall mobility decreased with increa-
sing deposition temperature. The Cul TFTs showed no clear on/off because of the high concentration of carriers. By adopting a
Zn capping layer, carrier concentrations decreased, leading to clear on and off behavior. Finally, stability tests of the PBS and

NBS showed a threshold voltage shift within =1 V.
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Fig. 1. (a) CVD process deposited Cul transistors.
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Fig. 2. (a) Schemetic structure Cul and (b) Schemetic structure Cul/
Zn Capping layer.
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Fig. 3. X-ray diffraction of Cul thin film fabricated at different
temperature by CVD.
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Table 1. Changes in Cul thin film properties depending on tempe-

rature.
150 °C 200 °C 250 °C
Carrier Con. (/em®)  1.19x 10 3.11x 10" 5.55x 10"
Hall mobility (cm*/Vs) 52.79 14.12 5.77
Sheet resistance ((¥/sq) 556.24 3.03K 240 k
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Fig. 4. The AFM image of Cul thin films deposited at (a) 150 °C, (b) 200 °C, (c) 250 °C.
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Table 2. Literature survey on p-type Cul TFTs, in which the related results in this work are also shown for comparison.

Thickn T t Hall mobili Roughn
Material Deposited method leiness emperaiure 2 n;o ity OUENNESs Reference
(nm) (°O) (cm?/Vs) (nm)
Cul Cu iodization 25 140 2.75 2~5 [8]
Cul Solution-processed spin coating 5 RT 5.1 0.58 [22]
Cul Solution- processed printing 100 60 10.5 3.24 [16]
Cul Solution-processed spin coating 150 100 34.7 6.19 [20]
Cul Solution-processed spin coating 25 80 43.9 - [11]
Cul CVD 20 150 52.79 0.52 This work
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Fig. 5. Transfer curves of Cul thin film transistors fabricated at
different temperature.
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Fig. 6. Transfer curves of Cul thin film transistors with Zn capping
layer.
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Fig. 8. Vy, shift values of NBS and PBS for Cul thin film transis-
tors with capping layer.
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