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Structural and Optical Properties of Copper lodide Thin
Films for their Application in Organic Electronic Devices

Zenon Hotra, Lesya Voznyak, Natalya Kostiv, Dmytro Volunyuk, Georgiy Pakhomov,
Grzegorz Luka, Barttomigl Witkowski, t.ukasz Wachnicki.

Abstract — Structural and optical properties of vacuum deposited
copper iodide (Cul) thin films wer e investigated. From the XRD
pattern it wasfound that Cul film exhibit polycrystalline cubic y-
phase with a preferential orientation along (111) plane.
Photoluminescence spectrum of Cul films characterized by one
peak with maximum at 417 nm, that correspondsto exciton band
gap recombination of cubic y-Cul.
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. INTRODUCTION

Control of structurd and optica properties of thin films plays
sgnificant rde in ther further application in organic dectronic
devices, in particular organic light-emitting diodes (OLED) and
organic pho cell (OPVC).

Inorganic Copper iodide (Cul) is one of the promisng materids
for gpplication in organic dectronic devices [1]. Cul can have tree
crysdline phases, a, B and y. A low-tempeature y- Cul has
attracted a mogt atention because it is wide bad gap (3.1 eV) p-
type semiconductor with unusud optical propeties [2]. Cul
characterized by high conductivity and exhibits high optica
trangoarency (over 80%) in a visible wave ength range Cul. These
propertiesmake Cul thin films very useful ashole collector in dye-
sendtized solar cdl [3, 4], as hole-injection layer in OLED [5, 6.
Also Cul hasagreet potentia for application in blue organic light —
emitting Sructures In previous works were described properties of
Cul thin films prepared by different methods namdy pul se-laser
depogition [7], magnetron sputtering [8], Foraying method [9]
eectrochemica deposition [10], etc.

In [5] work has shown the efficient usng of thin vacuum
deposited Cul films as hole-injection layer in OLED srudtures.
However, opticd and sructura properties of their don’t described.
In thiswork structural and optica properties of vacuum deposited
copper iodide (Cul) thin filmswere investigated.

[l. EXPERIMENT

Thin Cul films were prepared on glass and silicon
substrates by means of vacuum with pressure ~ 10° Torr. The
film deposition was due to sublimation of origina powder Cul
from molybdenum boats at temperature 300°C. The substrates
were kept at room temperature during deposition. The
deposition rate of Cul was 0.3 nim/s. Thickness of investigated
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films was determined using cross-section image (Fig.1) and
was 75 nm. Cross-section image, scanning microscopy image
and X-ray diffraction pattern were carried out on silicon
substrate using Hitachi SU-70 scanning electron microscope
(SEM). Transmission spectrum was measured on Shimadzu
UV-2450 spectrograph. Photoluminescence measurements
were performed with Fluorolog-3 FL3-11.

Fig. 1 The cross-section of Cul film formed on silicon substrate.

[1l. RESULT AND DISCUSSION

Fig. 2 shows the X-Ray diffraction pattern of Cul thin films
formed by mean of vacuum deposition.

a)

b)

Fig.2 X-Ray diffraction pattern of vacuum deposited thin film (a) and
silicon subgtrate (b).
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The peak at 25,4°(Fig.2,a) characterizes polycrystalline
cubic y — phase of Cul with orientation along (111) plane [7].
Another peaks indicate the structure of silicon substrate
(Fig.2,b).

Scanning microscopy image is shown in Fig.3. SEM image
characterized the polycrystalline structure of Cul films that
correlates with the XRD resullt.

Fig.3 Scanning dectron microscopy image of thin Cul film.

Fig.4 Transmittance spectrum of thin Cul films.

Cul thin films with thickness of 75 nm exhibit optical
transmittance over 80% in the visible wavelength range 400—
900 nm (Fig.4). Therefore, Cul films are promising for use as
transparent contacts in OLED and organic solar cdll
technologies.

Fig. 5 shows photoluminescence spectrum of Cul films
obtained at room temperature.

Fig.5. Photol uminescence spectrum of vacuum deposited Cul films.

Photoluminescence spectrum of vacuum deposited Cul
films is characterized by one peak a 417 nm (Fig.5).
Emission a 417 nm can be attributed to exciton band gap
recombination of y-Cul 3 [10].

IV. CONCLUSION

In conclusion, structural and optical properties of thin Cul
films formed by means of vacuum deposition were
investigated. It was found, that vacuum deposited thin Cul
film characterized by polycrystalline y-phase with orientation
along (111) plane and photoluminescence in blue wavelength
range with maximum at 417 nm.
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